
THE 
PROGRAMMER'S 

SOURCEBOOK 





----THE 
PROGRAMMER'S 

and Compatibles, 
PS/2'" Machines, 
and DOS 

SOURCEBOOK 
-Thom Hogan 



PUBLISHED BY 
Microsoft Press 
A Division of Microsoft Corporation 
16011 NE 36th Way, Box 97017, Redmond, Washington 98073-9717 

Copyright 1988 by Thom Hogan 
All rights reserved. No part of the contents of this book may be reproduced or transmitted 
in any form or by any means without the written permission of the publisher. 

Library of Congress Cataloging in Publication Data 

Hogan, Thom, 1952-
The programmer's PC sourcebook: charts and tables for the IBM PC, 

compatibles, and the MS-DOS Operating System, including the new IBM 
Personal System/2 computers I Thom Hogan. 

p. cm. 
Includes index. 
ISBN 1-55615-118-7 

1. IBM microcomputers--Programming. 2. MS-DOS (Computer operating 
system) 3. IBM Personal System/2 (Computer system) I. Title. 
II. Title: Programmer's PC source book. 
QA76.8.11015H64 1988 87-36575 
005.4'469--dc19 CIP 

Printed and bound-in the United States of America. 

1 2 3 4 5 6 7 8 9 WAKWAK 3 2 1 0 9 8 

Distributed to the book trade in the United States by Harper & Row. 

Distributed to the book trade in Canada by General Publishing Company, Ltd. 

Distributed to the book trade outside the United States and Canada by Penguin Books Ltd. 

Penguin Books Ltd., Harmondsworth, Middlesex, England 
Penguin Books Australia Ltd., Ringwood, Victoria, Australia 
Penguin Books N.Z. Ltd., 182-190 Wairau Road, Auckland 10, New Zealand 

British Cataloging in Publication Data available 



To Roger Chapman and Alan Cooper, 

two programmers I respect and admire 





Contents 

Preface 
Acknowledgments 
Introduction 

PART I: Miscellaneous Information 

SECTION 1: General Information 

Numeric Conversions 
Hexadecimal 
1.01. Hexadecimal to Decimal Number Conversion 
1.02. Hexadecimal to Binary Number Conversion 
1.03. Hexadecimal to Octal Number Conversion 
1.04. Hexadecimal Addition Tables 
1.05. Hexadecimal Multiplication Tables 
Binary 
1.06. Binary Number Conversions 
1.07. Binary to Signed Decimal Number Conversion 
Octal 
1.08. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 
1.10. Octal to Binary Number Conversion 
Decimal 
1.11. Decimal to Binary Number Conversion 
1.12. Decimal to Hexadecimal Number Conversion 
1.13. Decimal to Octal Number Conversion 

Data Formats 
1.14. Two's Complements 
1.15. Common 8086 Family Data Formats 
1.16. Common Numeric Data Formats 
1.17. Common String Formats 
1.18. Common Memory Area Terminology 
1.19. Binary Coded Decimal Number Format 

ASCII 
1.20. ASCII Control Codes 
1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
1.23. IBM Extended Character Codes 
1.24. Line Drawing Character Set 

EBCDIC 
1.25. EBCDIC Character Set 

Other 
1.26. Digit Positions in Common Bases 
1.27. Powers of Two 
1.28. International Sort Ordering 
1.29. Truth Tables for Logical Operations 

xx iii 
xxv 

xx vii 

1 

3 

4 
5 
6 
7 
9 

10 
12 

13 
14 
15 

16 
17 
18 

19 
al 
21 
2'2 
23 
24 

25 
25 
'El 
~ 

ro 

31 

33 
33 
34 
3.5 



viii 

PART IT: Software 

SECTION 2: DOS Commands, Utilities, and Summaries 

DOS Commands 
2.01. DOS Command Summary 

Summaries of Commands with Slash Parameters 
2.02. APPEND Parameters 
2.03. ATTRIB Parameters 
2.04. BACKUP Parameters 
2.05. CHKDSK Parameters 
2.06. COMMAND Parameters 
2.07. COPY Parameters 
2.08. DIR Parameters 
2.09. DISKCOMP Parameters 
2.10. DISKCOPY Parameters 
2.11. FIND Parameters 
2.12. FORMAT Parameters 
2.13. GRAFTABL Parameters 
2.14. GRAPHICS Parameters 
2.15. MODE Parameters 
2.16. PRINT Parameters 
2.17. PROMPT Special Characters 
2.18. PROMPT ANSI Control Strings 
2.19. PROMPT ANSI Display Attribute Strings 
2.20. REPLACE Parameters 
2.21. RESTORE Parameters 
2.22. SILi\RE Parameters 
2.23. SORT Parameters 
2.24. XCOPY Parameters 

DOS Command Utilities 
2.25. Editing Command Lines 
2.26. Batch File Commands and Default Settings 
2.27. CONFIG.SYS Commands and Default Settings 
2.28. DRIVP ARM and DRIVER.SYS Parameter Settings 

DOS Utilities 
2.29. DEBUG Command Summary 
2.30. EDLIN Command Summary 
2.31. LIB Operators Summary 
2.32. LINK Parameters Summary 

DOS Disk Layouts 
2.33. Directory Entries 
2.34. File Attribute Byte 
2.35. Date/Time Formats 
2.36. FAT Layouts 
2.37. Disk ID Byte 
2.38. Disk Boot Record Layout 
2.39. Disk Partition Table Layout 
2.40. Floppy Disk Format Summary 
2.41. Hard Disk Format Summary 

Contents 

37 

39 

40 

41 
42 
42 
42 
42 
43 
43 
43 
43 
43 
44 
44 
M 
45 
47 
48 
48 
4.9 
4.9 
00 
00 
00 
51 

51 
52 
53 
53 

54 
55 
56 
56 

57 
57 
58 
58 
5.9 
00 
00 
61 
61 



PC Sourcebook 

DOS File Layouts 
2.42. EXE File Header 
2.43. COM Program Layout 
2.44. COM versus EXE File Differences 
2.45. Font File (Code Page) Layout 
2.46. Operating System Files Summary 
2.4 7. Included Command Files Summary 
2.48. Common File Types (Extensions) 

Other 
2.49. Typical DOS Memory Usage 
2.50. Allowable Characters in Filenames 
2.51. Filename Separator Characters 

SECTION 3: DOS Function Calls and Support Tables 

INT 21H Function Summaries 
3.001. INT 21H Functions by DOS Version Summary 
3.002. INT 21H Keyboard Functions Summary 
3.003. INT 21H FCB-oriented Functions Summary 
3.004. INT 21H Handle-oriented Functions Summary 
3.005. INT 21H IOCTL Device-oriented Functions Summary 
3.006. INT 21H System Functions Summary 
3.007. INT 21H Network Functions Summary 

Individual INT 21H Function Summaries 
3.008. Typical DOS Register Use 
3.009. Function OOH -- Terminate Program 
3.010. Function 01H -- Read Keyboard and Echo 
3.011. Function 02H -- Display Character 
3.012. Function 03H -- Auxiliary Input 
3.013. Function 04H -- Auxiliary Output 
3.014. Function 05H -- Print Character 
3.015. Function 06H -- Direct Console I/O 
3.016. Function 07H -- Direct Console Input Without Echo 
3.01 7. Function 08H -- Read Keyboard Without Echo 
3.018. Function 09H -- Display String 
3.019. Function OAH -- Buffered Keyboard Input 
3.020. Function OBH -- Check Keyboard Status 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.022. Function ODH -- Reset Disk 
3.023. Function OEH -- Select Disk 
3.024. Function OFH -- Open File With FCB 
3.025. Function lOH -- Close File With FCB 
3.026. Function llH -- Find First Entry With FCB 
3.027. Function 12H -- Find Next Entry With FCB 
3.028. Function 13H -- Delete File With FCB 
3.029. Function 14H -- Sequential Read With FCB 
3.030. Function 15H -- Sequential Write With FCB 
3.031. Function 16H -- Create File With FCB 
3.032. Function 1 7H -- Rename File With FCB 
3.033. Function 19H -- Get Current Disk 
3.034. Function lAH -- Set Disk Transfer Address 
3.035. Function lBH -- Get Default Drive Data 
3.036. Function 1 CH -- Get Drive Data 

ix 

6'2 
6'2 
6'2 
63 
63 
64 
65 

ffi 
00 
00 

71 

72 
74 
75 
76 
77 
78 
79 

79 
ffi 
ffi 
81 
81 
8'2 
8'2 
83 
84 
84 
8.5 
8.5 
86 
86 
f57 
f57 
88 
89 
00 
91 
9'2 
ffi 
91 
95 
00 
00 
97 
97 
00 



x 

3.037. Function 21H -- Random Read With FCB 
3.038. Function 22H -- Random Write With FCB 
3.039. Function 23H -- Get File Size With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.041. Function 25H -- Set Interrupt Vector 
3.042. Function 26H -- Create New Program Segment 
3.043. Function 27H -- Random Block Read With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.045. Function 29H -- Parse File Name 
3.046. Function 2AH -- Get System Date 
3.04 7. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
3.049. Function 2DH -- Set System Time 
3.050. Function 2EH -- Set/Reset Verify Flag 
3.051. Function 2FH -- Get Disk Transfer Address 
3.052. Function 30H -- Get DOS Version 
3.053. Function 31H -- Keep Process 
3.054. Function 33H -- Control-C Check 
3.055. Function 35H -- Get Interrupt Vector 
3.056. Function 36H -- Get Disk Free Space 
3.057. Function 38H,OOH -- Get Country Data 
3.058. Function 38H,xxH -- Set Country Data 
3.059. Function 39H -- Create Subdirectory 
3.060. Function 3AH -- Remove Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.062. Function 3CH -- Create File 
3.063. Function 3DH -- Open File 
3.064. Function 3EH -- Close File 
3.065. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
3.067. Function 41H -- Delete File 
3.068. Function 42H -- Move File Pointer 
3.069. Function 43H,OOH -- Get File Attributes 
3.070. Function 43H,01H -- Set File Attributes 
3.071. Function 44H,OOH -- Get IOCTL Data 
3.072. Function 44H,01H -- Set IOCTL Data 
3.073. Function 44H,02H -- IOCTL Read String 
3.074. Function 44H,03H -- IOCTL Write String 
3.075. Function 44H,04H -- IOCTL Read Block 
3.076. Function 44H,05H -- IOCTL Write Block 
3.077. Function 44H,06H -- IOCTL Get Input Status 
3.078. Function 44H,07H -- IOCTL Get Output Status 
3.079. Function 44H,08H -- IOCTL Is Removable? 
3.080. Function 44H,09H -- IOCTL Is Redirected Block? 
3.081. Function 44H,OAH -- IOCTL Is Redirected Handle? 
3.082. Function 44H,OBH -- IOCTL Change Retry Count 
3.083. Function 44H,OCH -- Generic IOCTL for Handles 
3.084. Function 44H,ODH -- Generic IOCTL for Devices 
3.085. Function 44H,OEH -- Get Logical Drive Map 
3.086. Function 44H,OFH -- Set Logical Drive Map 
3.087. Function 45H -- Duplicate File Handle 
3.088. Function 46H -- Force Duplicate File Handle 
3.089. Function 4 7H -- Get Current Directory 
3.090. Function 48H -- Allocate Memory 

99 
100 
101 
102 
103 
103 
104 
105 
106 
107 
108 
108 
109 
109 
110 
110 
111 
111 
112 
112 
113 
113 
114 
115 
116 
117 
118 
118 
119 
120 
121 
122 
122 
123 
123 
124 
124 
125 
125 
126 
126 
127 
127 
128 
128 
129 
130 
131 
132 
132 
133 
133 
134 
134 

Contents 



PC Sourcebook 

3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.093. Function 4BH,OOH -- Load and Execute Program 
3.094. Function 4BH,03H -- Load Overlay 
3.095. Function 4CH -- End Process 
3.096. Function 4DH -- Get Return Code 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.099. Function 54H -- Get Verify State 
3.100. Function 56H -- Rename File 
3.101. Function 57H,OOH -- Get Datetrime of File 
3.102. Function 57H,01H -- Set Datetrime of File 
3.103. Function 58H,OOH -- Get Allocation Strategy 
3.104. Function 58H,01H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.106. Function 5AH -- Create Temporary File 
3.107. Function 5BH -- Create New File 
3.108. Function 5CH,OOH -- Lock File 
3.109. Function 5CH,01H -- Unlock File 
3.110. Function 5EH,OOH -- Get Machine Name 
3.111. Function 5EH,02H -- Set Printer String 
3.112. Function 5EH,03H -- Get Printer String 
3.113. Function 5FH,02H -- Get Assignment List Entry 
3.114. Function 5FH,03H -- Make Assignment List Entry 
3.115. Function 5FH,04H -- Cancel Assignment List Entry 
3.116. Function 62H -- Get Program Segment Prefix 
3.11 7. Function 63H -- Get Lead Byte Table 
3.118. Function 65H -- Get Extended Country Info 
3.119. Function 66H,01H -- Get Global Code Page 
3.120. Function 66H,02H -- Set Global Code Page 
3.121. Function 67H -- Set Handle Count 
3.122. Function 68H -- Commit File 

Function Support Tables 
FCBs 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 
3.125. Extended FCB Format 
3.126. Rename FCB Format 
Error Codes 
3.127. FCB Error Codes 
3.128. Extended Error Codes Returned from Function 59H 
Handles 
3.129. Handle Access Byte 
3.130. Predefined Handles 
3.131. Handle Pointer Movement Methods 
3.132. Search First/Next Data Blocks 
Devices 
3.133. Device Data Word 
3.134. Block Device Function Codes 
3.135. Device Parameter Blocks 
System 
3.136. Program Segment Prefix Layout 
3.137. Logical Drive Numbers 
3.138. Execute Program Parameter Block 

xi 

135 
135 
136 
136 
137 
137 
138 
139 
140 
140 
141 
141 
142 
143 
144 
144 
145 
145 
146 
146 
147 
147 
148 
149 
150 
150 
151 
151 
152 
152 
153 
153 

154 
154 
154 
155 

155 
156 

158 
158 
159 
159 

160 
160 
161 

16'2 
163 
163 



xii 

3.139. Overlay Program Parameter Block 
3.140. Memory Allocation Strategies 
3.141. Environment Blocks 
3.142. Parse Control Byte 
3.143. Country Code Buffer Layout 
3.144. Country Codes 
3.145. DOS Memory Control Blocks 
3.146. Code Page Parameter Blocks 
3.147. Code Page Assignments 
Device Drivers 
3.148. Reserved Device Names and Chain Order 
3.149. Device Driver Headers 
3.150. Device Attribute Codes 
3.151. Device Request Header Status Field & Error Codes 
3.152. Device Request Header 
3.153. INIT Device Request 
3.154. Media Check Request 
3.155. Build BIOS Parameter Block Request 
3.156. Read Device Request 
3.157. Write Device Request 
3.158. Non-destructive Read With No Wait Request 
3.159. Open or Close Request 
3.160. Removable Media Request 
3.161. Status Request 
3.162. Flush Request 
3.163. Generic IOCTL Request 
3.164. Logical Drive Map Request 
3.165. Media Descriptor Table Layout 

· 3.166. Clock Device Table Layout 
3.167. Device BPB Layout 

Section 4: DOS BIOS Calls and Support Tables 

BIOS Summaries & General Data 
4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.003. Extended BIOS Data Area Layout 
4.004. Model Number Bytes 

INT lOH: Video Services 
4.005. INT lOH, AH=OOH -- Set Mode 
4.006. INT lOH, Display Modes 
4.007. INT lOH, AH=OlH -- Set Cursor Type 
4.008. INT 1 OH, AH=02H -- Set Cursor Position 
4.009. INT lOH, AH=03H -- Read Cursor Position 
4.010. INT lOH, AH=04H -- Read Light Pen Position 
4.011. INT 1 OH, AH=05H -- Select Display Page 
4.012. INT lOH, AH=06H -- Init Window, Scroll Window Up 
4.013. INT lOH, AH=07H -- Init Window, Scroll Window Down 
4.014. INT lOH, AH=08H -- Read Character and Attribute 
4.015. INT lOH, AH=09H -- Write Character and Attribute 
4.016. INT lOH, AH=OAH -- Write Character Only at Cursor 
4.017. INT lOH, AH=OBH -- Set Color Palette 
4.018. INT lOH, Palette and Color Values 
4.019. INT lOH, AH=OCH -- Write Pixel 

Contents 

164 
164 
164 
16.5 
16.5 
166 
166 
167 
168 

168 
169 
169 
170 
171 
172 
172 
172 
173 
173 
173 
174 
174 
174 
174 
175 
175 
175 
176 
176 

177 

178 
183 
187 
187 

188 
188 
189 
189 
190 
190 
191 
191 
19'2 
19'2 
193 
193 
194 
194 
195 



PC Sourcebook 

4.020. INT lOH, AH=ODH -- Read Pixel 
4.021. INT lOH, AH=OEH -- Write Text in Teletype Mode 
4.022. INT lOH, AH=OFH -- Get Current Display Mode 
4.023. INT lOH, AH=lOH -- Set Palette Registers 
4.024. INT lOH, AH=llH -- Character Generator 
4.025. INT lOH, AH=12H --Alternate Select 
4.026. INT lOH, AH=13H -- Write String 
4.027. INT lOH, AH=lAH, AL=OOH -- Read Display Codes 
4.028. INT lOH, AH=lAH, AL=OlH -- Write Display Codes 
4.029. INT lOH, Display Codes 
4.030. INT lOH, AH=lBH -- Return State 
4.031. INT lOH, Video State Buffer Layout 
4.032. INT lOH, AH=lCH, AL=OOH -- Return Save/Restore 
4.033. INT lOH, AH=lCH, AL=OlH -- Save State 
4.034. INT lOH, AH=l CH, AL=02H -- Restore State 
4.035. INT lOH, AH=FEH -- Get Video Buffer (Topviev1) 
4.036. INT lOH, AH=FFH -- Update Video Buffer (Topview) 

INT UH: 4.037. Get Equipment List Service 
INT 12H: 4.038. Get Memory Size Service 
INT 13H: Disk Services 

4.039. INT 13H, AH=OOH -- Reset Disk System 
4.040. INT 13H, AH=OlH -- Get Disk System Status 
4.041. INT 13H, Disk System Status Byte Layout 
4.042. INT 13H, AH=02H -- Read Disk 
4.043. INT 13H, AH=03H -- Write Disk 
4.044. INT 13H, AH=04H -- Verify Sectors 
4.045. INT 13H, AH=05H -- Format Cylinder 
4.046. INT 13H, AH=06H -- Format Cylinder Set Bad Sector Flags 
4.047. INT 13H, AH=07H -- Format Drive Starting at Cylinder 
4.048. INT 13H, AH=08H -- Read Drive Parameters 
4.049. INT 13H, AH=09H -- Init Drive Pair Characteristics 
4.050. INT 13H, AH=OCH -- Seek 
4.051. INT 13H, AH=ODH -- Alternate Disk Reset 
4.052. INT 13H, AH=lOH -- Test Drive Ready 

· 4.053. INT 13H, AH=llH -- Recalibrate Drive 
4.054. INT 13H, AH=15H -- Read DASD Type 
4.055. INT 13H, AH=16H -- Diskette Change Line Status 
4.056. INT 13H, AH=l 7H -- Set DASD Type for Format 
4.057. INT 13H, AH=18H -- Set Media Type for Format 
4.058. INT 13H, Media Descriptor Table 
4.059. INT 13H, AH=19H -- Park Heads 
4.060. INT 13H, AH=lAH -- Format Unit 
4.061. INT 13H, Format Unit Modifier Bits 

INT 14H: Serial Services 
4.062. INT 14H, AH=OOH -- Init Communications Port 
4.063. INT 14H, Modem and Line Status Bytes 
4.064. INT 14H, Com Port Parameter Byte 
4.065. INT 14H, AH=OlH -- Write Character 
4.066. INT 14H, AH=02H -- Read Character 
4.067. INT 14H, AH=03H -- Status Request 
4.068. INT 14H, AH=04H -- Extended Init 
4.069. INT 14H, AH=05H, AL=OOH -- Read Modem Control Register 
4.070. INT 14H, AH=05H, AL=OlH -- Write Modem Control Register 

xiii 

195 
196 
196 
197 
197 
198 
199 
200 
200 
201 
201 
20'2 
203 
203 
204 
204 
205 
205 
206 

206 
207 
207 
208 
208 
209 
210 
211 
212 
212 
213 
213 
214 
214 
215 
215 
216 
216 
217 
217 
218 
218 
219 

219 
220 
220 
221 
221 
2'22 
2'22 
2'23 
2'24 



xiv 

INT 15H: Cassette Services/Miscellaneous Extended Services 
4.071. INT 15H, AH=OOH -- Cassette Motor ON 
4.072. INT 15H, AH=OlH -- Cassette Motor OFF 
4.073. INT 15H, AH=02H -- Cassette Read Data Blocks 
4.074. INT 15H, AH=03H -- Cassette Write Data Blocks 
4.075. INT 15H, AH=OFH -- Format Periodic Interrupt 
4.076. INT 15H, AH=4FH -- Keyboard Intercept 
4.077. INT 15H, AH=80H -- Open Device 
4.078. INT 15H, AH=81H -- Close Device 
4.079. INT 15H, AH=82H -- Program Terminate 
4.080. INT 15H, AH=83H -- Event Wait 
4.081. INT 15H, AH=84H -- Joystick Support 
4.082. INT 15H, AH=85H -- System Request Key Pressed 
4.083. INT 15H, AH=86H -- Wait 
4.084. INT 15H, AH=87H -- Move Block 
4.085. INT 15H, AH=88H -- Get Extended Memory Size 
4.086. INT 15H, AH=89H -- Switch to Protected Mode 
4.087. INT 15H, Global Descriptor Table 
4.088. INT 15H, AH=90H -- Device Busy 
4.089. INT 15H, .AH=91H -- Interrupt Complete 
4.090. INT 15H, AH=COH -- Return System Config Parameters 
4.091. INT 15H, System Descriptor Table 
4.092. INT 15H, AH=ClH -- Return Ext BIOS Segment Address 
4.093. INT 15H, AH=C2H, AL=OOH -- Enable/Disable Pointing Device 
4.094. INT 15H, AH=C2H, AL=OlH -- Reset Pointing Device 
4.095. INT 15H, AH=C2H, AL=02H -- Set Sample Rate 
4.096. INT 15H, AH=C2H, AL=03H -- Set Resolution 
4.097. INT 15H, AH=C2H, AL=04H -- Read Device Type 
4.098. INT 15H, AH=C2H, AL=05H -- Initialize Pointing Device 
4.099. INT 15H, AH=C2H, AL=06H -- Extended Commands 
4.100. INT 15H, AH=C2H, AL=07H -- Device Driver Init Call 
4.101. INT 15H, Mouse Port Status Bytes 
4.102. INT 15H, AH=C3H -- Watchdog Timeout 
4.103. INT 15H, AH=C4H -- Prog Option Select 

INT 16H: Keyboard Services 
4.104. INT 16H, AH=OOH -- Read Character 
4.105. INT 16H, AH=OlH -- Read Status 
4.106. INT 16H, AH=02H -- Read Flags 
4.107. INT 16H, Keyboard Flags Byte 
4.108. INT 16H, AH=05H -- Keyboard Write 
4.109. INT 16H, AH=l OH -- Extended Keyboard Read 
4.110. INT 16H, AH=llH -- Extended Keystroke Status 
4.111. INT 16H, AH=12H -- Extended Shift Status 
4.112. INT 16H, Extended Keyboard Flags Byte 

INT 17H: Pr...nter Services 
4.113. INT 17H, AH=OOH -- Write Character 
4.114. INT 1 7H, Printer Status Byte 
4.115. INT 17H, AH=OlH -- Initialize Printer Port 
4.116. INT 17H, AH=02H -- Status Request 

INT 18H: 4.117. BASIC Loader 
INT 19H: 4.118. Bootstrap Loader 
Th"T lAH: Time of Day Services 

4.119. INT lAH, AH=OOH --: Read Clock Count 
4.120. INT lAH; AH=OlH-- Set Clock Count 

Contents 

224 
225 
225 
2'26 
2'26 
'm 
'm 
2'28 
2'28 
229 
229 
230 
230 
231 
231 
232 
232 
233 
234 
234 
235 
235 
236 
236 
237 
237 
238 
238 
239 
240 
240 
241 
241 

242 
242 
243 
243 
244 
244 
245 
245 
246 

246 
246 
247 
247 
248 
248 

249 
249 



PC Sourcebook 

4.121. INT lAH, AH=02H -- Read Real Time Clock Time 
4.122. INT lAH, AH=03H -- Set Real Time Clock Time 
4.123. INT lAH, AH=04H -- Read Real Time Clock Date 
4.124. INT lAH, AH=05H -- Set Real Time Clock Date 
4.125. INT lAH, AH=06H -- Set Real Time Clock Alarm 
4.126. INT lAH, AH=07H -- Turn Off Real Time Clock Alarm 
4.127. INT lAH, AH=09H -- Read Real Time Clock Alarm 
4.128. INT lAH, AH=OAH -- Read System Timer Day Count 
4.129. INT lAH, AH=OBH -- Set System Timer Day Count 

Section 5: Other lnteITUpts, Mouse, and EMS Support 

5.01. DOS Interrupt Usage by Version 
5.02. INT 24H Error Codes 
5.03. INT 25H Absolute Disk Read 
5.04. INT 26H Absolute Disk Write 
5.05. INT 25H and 26H Error Codes 
5.06. INT 2FH Multiplex 
5.07. INT 2FH Error Codes 

Mouse 
5.08. INT 33H: Mouse Functions Summary 
5.09. INT 33H, AX=OOH -- Mouse Installed Flag 
5.10. INT 33H, AX=OlH -- Show Cursor 
5.11. INT 33H, AX=02H -- Hide Cursor 
5.12. INT 33H, AX=03H -- Get Position and Button Status 
5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.14. INT 33H, AX=05H -- Get Button Press Information 
5.15. INT 33H, AX=06H -- Get Button Release Information 
5.16. INT 33H, AX=07H -- Set Min and Max Horizontal Position 
5.1 7. INT 33H, AX=08H -- Set Min and Max Vertical Position 
5.18. INT 33H, AX=09H -- Set Graphics Cursor Block 
5.19. INT 33H, AX=OAH -- Set Text Cursor 
5.20. INT 33H, AX=OBH -- Read Mouse Motion Counters 
5.21. INT 33H, AX=OCH -- Set User-Defined Subroutine Input Mask 
5.22. INT 33H, AX=ODH -- Set Light Pen Emulation ON 
5.23. INT 33H, AX=OEH -- Set Light Pen Emulation OFF 
5.24. INT 33H, AX=OFH -- Set Mickey to Pixel Ratio 
5.25. INT 33H, AX=l OH -- Conditional OFF 
5.26. INT 33H, AX=13H -- Set Double Speed Threshold 
5.27. INT 33H, Screen and Cursor Masks 
5.28. INT 33H, Mouse Driver Default Parameters 

LIM (Lotus/Intel/Microsoft) EMS (Expanded Memory Specification) 
5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.30. INT 67H, AH=40H -- Get Status 
5.31. INT 67H, AH=41H -- Get Page Frame Address 
5.32. INT 67H, AH=42H -- Get Page Count 
5.33. INT 67H, AH=43H -- Allocate Pages 
5.34. INT 67H, AH=44H -- Map Memory 
5.35. INT 67H, AH=45H -- Deallocate Pages 
5.36. INT 67H, AH=46H -- Get EMM Version 
5.37. INT 67H, AH=47H -- Save Page Map 
5.38. INT 67H, AH=48H -- Restore Page Map 
5.39. INT 67H, AH=4BH -- Get Handle Count 

xv 

250 
250 
251 
251 
252 
252 
253 
253 
254 

255 

256 
257 
258 
258 
259 
259 
260 

260 
261 
261 
262 
262 
263 
263 
264 
264 
265 
265 
266 
266 
267 
267 
268 
268 
26.9 
26.9 
270 
270 

271 
272 
272 
273 
273 
274 
274 
275 
275 
276 
276 



xvi 

5.40. INT 67H, AH=4CH -- Get Page Count for Handle 
5.41. INT 67H, AH=4DH -- Get Page Counts for All Handles 
5.42. INT 67H, AH=4EH, AL=OOH -- Get Page Map 
5.43. INT 67H, AH=4EH, AL=OlH-- Set Page Map 
5.44. INT 67H, AH=4EH, AL=02H -- Swap Page Map 
5.45. INT 67H, AH=4EH, AL=03H -- Get Page Map Array Size 
5.46. INT 67H, AH=60H -- Get Physical Window Array 
5.47. INT 67H, AH=68H -- Get System Physical Window Array 
5.48. INT 67H, AH=69H -- Map Page to Window 
5.49. INT 67H, AH=6AH, AL=OOH -- Get System Map 
5.50. INT 67H, AH=6AH, AL=OlH -- Set System Map 
5.51. INT 67H, AH=6AH, AL=02H -- Swap System Map 
5.52. INT 67H, AH=6AH, AL=03H -- Get Map Size 
5.53. INT 67H, AH=6AH, AL=04H -- Set Standard Mapping 
5.54. INT 67H, AH=6AH, AL=05H -- Set Alternate Mapping 
5.55. INT 67H, AH=6AH, AL=06H -- Deallocate Initial System Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 

Section 6: Microsoft Windows 

Input Devices 
6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 
6.03. Virtual Keys 
6.04. Windows Terminal -- VT52 Key Emulations 
6.05. Recommended Mouse Usage 

Files 
6.06. Windows Operating Environment Files 
6.07. Windows C Programming Library Files 
6.08. Windows Development Utilities 

Formats 
6.09. Extended ANSI Character Codes 
6.10. Windows EXE File Format 

Data Formats 
6.11. Tag Image File Format (TIFF) 
6.12. Dynamic Data Exchange Protocol 
6.13. Windows Paint File Format 
6.14. Font File Format (version 1) 
6.15. Clipboard Formats 
6.16. MetaFile Format 

Resource Script File 
6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 

(ICON,CURSOR,BITlVIAP,FONT) 
6.19. Menu Resource Script Definitions 
6.20. Dialog Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.23. Common Edit Menu Accelerator Key Definitions 
6.24. STRINGTABLE Resource Script Definitions 

WIN.INI File 
6.25. WIN.IN! Extension Settings 
6.26. WIN.IN! Windows Settings 

Contents 

277 
277 
Z78 
Z78 
Z79 
Z79 
280 
280 
281 
281 
282 
282 
283 
283 
284 
284 
2.85 

'2137 

288 
288 
289 
290 
290 

291 
291 
292 

292 
296 

296 
298 
298 
299 
299 
300 

303 

'lf'\<l 
cJVU 

304 
304 
305 
?IJ7 
?IJ7 
308 

308 
308 



PC Sourcebook 

6.27. WIN.IN! Devices Settings 
6.28. WIN .INI Colors Settings 
6.29. WIN.IN! PIF Settings 
6.30. Default PIF Settings 
6.31. WIN.IN! Ports Settings 
6.32. WIN.IN! International Settings 
6.33. WIN.IN! Fonts Settings 

Windows Functions 
Data Types 
6.34. Data Types Used in Windows Argument Names 
6.35. Data Types Available as C Keywords 
6.36. Windows Handle and Pointer Types 
6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 
S-tru,ctures 
6.39. BITl\1.AP Structure Format 
6.40. COMSTAT Structure Format 
6.41. CREATESTRUCT Structure Format 
6.42. DCB Structure Format 
6.43. DLGTEMPLATE Structure Format 

..,6.44. EXTTEXTMETRIC Structure Format 
6.45. HANDLETABLE Structure Format 
6.46. KERNP AIR Structure Format 
6.4 7. KERNTRACK Structure Format 
6.48. LOGBRUSH Structure Format 
6.49. LOGFONT Structure Format 
6.50. LOGPEN Structure Format 
6.51. MENUITEMTEMPLATE Structure Format 
6.52. METAFILEPICT Structure Format 
6.53. MSG Structure Format 
6.54. OFSTRUCT Structure Format 
6.55. PAINTSTRUCT Structure Format 
6.56. POINT Structure Format 
6.57. RECT Structure Format 
6.58. RGB Structure Format 
6.59. TEXTMETRIC Structure Format 
6.60. WNDCLASS Structure Format 
Messages 
6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
6.69. Notification Codes 
6.70. Non-Client Area Messages 

Functions 
6. 71. Windows Functions Summary by Version 
6. 72. Windows Function Summary by·N ame of Function 
6. 73. Windows Function Summary by Type of Function 

Function Support Tables 
6. 7 4. Diagnostic and Error Codes 

xvii 

309 
309 
309 
310 
310 
310 
311 

311 
311 
312 
313 
329 

345 
345 
345 
346 
347 
347 
348 
348 
348 
348 
349 
349 
349 
350 
350 
350 
351 
351 
351 
351 
352 
352 

353 
353 
354 
355 
356 
358 
358 
359 
360 
360 

361 
365 
374 

383 



xviii 

6. 75. Windows Logical Coordinate Mapping 
6. 76. Window Styles 
6. 77. Windows File Types 
6. 78. Display Context Default Settings 
6. 79. Binary Raster Operation Codes (ROP2) 
6.80. Tertiary Raster Operation Codes 
6.81. GDI Information Index Data 
6.82. Bitmap Data Structures 

Windows Utility 
6.83. Symbolic Debugger (SYMDEB) Command Summary 

PART ID: General PC Hardware 

SECTION 7: Keyboards, Video Adapters, and Peripherals 

General Information and Background 
7.01. Machine Summary and History 
7.02. PC, AT, and PS/2 Memory Usage Summary 
7,03, IIO Port Usage Summary 
7.04. PC Interrupt Usage Summary 

Keyboard 
7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
7.09. PC & XT Typeahead Buffer Layout 

Keyboard 1/0 Usage 
7.10. AT Keyboard Status Register 
7.11. AT Keyboard I/O Command Summary 
7.12. AT Keyboard Input Port Bit Definitions 
7.13. AT Keyboard Output Port Bit Definitions 
7.14. AT Keyboard Typematic Rate Definitions 

Video Adapter Summaries 
7.15. Video Adapter Memory Usage and Output Specifications 
7 .16. Video Modes Summary 
7 .1 7. Video Character Font Sizes 
7.18. Video Monitor Use Summary 

MDA (Monochrome Display Adapter) 
7.19. MDA Memory Map 
7.20. MDA Character Box 
7 .21. MDA Character Attributes 
7.22. MDA I/O Port Usage 

CGA (Color Graphics Adapter) 
7.23. CG.A Memor1 Map 
7 .24. CGA Character Box 
7 .25. CGA Character Attributes 
7.26. CGA I/O Port Usage 

EGA (Enhanced Graphics Adapter) 
7.27. EGA Memory Map 
7 .28. EGA Character Box 
7.29. EGA Character Attributes 
7.30. EGA I/O Port Usage 

383 
384 
385 
385 
386 
386 
387 
388 

389 

393 

394 
395 
396 
'397 

400 
401 
403 
405 
407 

407 
408 
408 
408 
409 

410 
410 
411 
411 

411 
412 
412 
413 

413 
416 
416 
417 

418 
422 
422 
423 

Contents 



PC Sourcebook 

VGA (Video Graphics Array) 
7.31. VGA Memory Map 
7.32. VGA Character Box 
7.33. VGA Character Attributes 
7.34. VGA I/O Port Usage 

Async Adapter 
7.35. Asynchronous Adapter I/O Port Usage 

Async Adapter Registers 
7 .36. Line Control Register 
7 .37. Divisor Latch Register 
7.38. Line Status Register 
7.39. Interrupt Identification Register 
7.40. Interrupt Enable Register 
7.41. Modem Control Register 
7.42. Modem Status Register 

Game Adapt.er 
7.43. Game Adapter I/O Port Usage 
7.44. Game Adapter AB Joystick Data Byte 
7.45. Game Adapter ABCD Paddle Data Byte 

Printer Adapter 
7.46. Printer Adapter I/O Port Usage 

Printers 
7.47. IBM Printer Control Codes Summary 
7.48. HP Laserjet Printer Control Codes Summary 

RTC (Real Time Clock) 
7.49. AT Real Time Clock RAM Configuration Usage 
7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 
7.54. AT Real Time Clock Diagnostic Status Byte 
7.55. AT Real Time Clock Diskette Drive Type Byte 
7.56. AT Real Time Clock Fixed Drive Type Byte 
7.57. AT Real Time Clock Equipment Byte 

SECTION 8: Chips, Jumpers, Switches, and Registers 

CPU Chips 
8.01. 8086 Family Memory Addressing Modes 
8.02. 8086 Family Instruction Set Summary 
8.03. 8086 Family Register Summary 
8.04. 8086 Family CPU Chip Versions 

Math Coprocessor Chips 
8.05. 8087 Family Instruction Set Summary 
8.06. 8087 Family Register Summary 
8.07. 8087 Family Chip Versions 

Peripheral Support Chips 
8.08. 8250 I/O Port Usage (Registers) 
8.09. 8253 I/O Port Usage (Registers) 
8.10. 8253 Control Word Byte 
8.11. 8253 Command Register Byte 
8.12. 6845 Registers 
8.13. 6845 Port and Select Factors 

424 
428 
429 
430 

430 

431 
431 
431 
43'2 
43'2 
43'2 
43'2 

433 
433 
433 

434 

435 
437 

439 
440 
440 
440 
441 
441 
441 
441 
441 

443 

444 
445 
449 
450 

451 
453 
453 

454 
454 
454 
455 
455 
456 

xix 



xx 

Jumpers and Switches 
8.14. AT J18 RAM Jumper 
8.15. AT Display Switch (SWl) 

Switch Settings 
8.16. PC System Board Switch Settings 
8.17. XT System Board Switch Settings 

Floppy Disk Controller 
8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.23. PC and XT FDC Disk Program Control Registers 

XT & AT Fixed Disks 
8.24. XT Fixed Disk Controller Command Summary 
8.25. XT Fixed Disk Controller Port Usage 
8.26. XT Fixed Disk Controller Device Control Block 
8.27. XT Fixed Disk Controller Status Register 
8.28. XT Fixed Disk Controller Sense Bytes 
8.29. XT Fixed Disk Controller Error Codes 
8.30. AT Fixed Disk Drive Types 

PS/2 Model 50/60/80 
8.31. PS/2 POS I/O Address Space 
8.32. PS/2 POS Descriptor File Format 
8.33. PS/2 POS ID Assignments 
8.34. PS/2 Model 50/60/80 DMA I/O Address Map 
8.35. PS/2 DMA Registers 
8.36. PS/2 Counter Registers 
8.37. PS/2 System Control Port A (92H) 
8.38. PS/2 System Control Port B (61H) 
8.39. PS/2 RT/CMOS and NMI Mask (70H) 

Section 9: Hardware Descriptions 

Connectors 
Serial Connectors 
9.01. 9-pin Serial Port Connector 
9.02. 25-pin Serial Port Connector 
9.03. PS/2 Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 
VUko Connectors 
9.05. PS/2 15-pin Video Connector 
9.06. CGA Composite Video Connector 
9.07. EGA Feature Connector 
9.08. CGA Light Pen Connector 
9.09. CGA RF Modulator Connector 
9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 
9.13. VGA RGB Connector 
Disk Connectors 
9.14. PC & XT Floppy Disk Controller Internal Connector 
9.15. PC & XT Floppy Disk Controller External Connector 

457 
457 

457 
458 

458 
460 
461 
461 
462 
462 

462 
464 
465 
465 
466 
466 
467 

467 
468 
469 
469 
470 
471 
472 
472 
472 

473 

474 
474 
474 
475 

476 
476 
477 
477 
477 
478 
478 
478 
479 

479 
480 

Contents 



PC Sourcebook 

9.16. XT Fixed Disk Controller Connector Jl 
9.17. XT Fixed Disk Controller Connectors J2 and J3 
9.18. PS/2 Model 30 Diskette Drive Connector 
9.19. PS/2 Model 30 Fixed Drive Connector 
9.20. PS/2 Model 50 Diskette Drive Connector 
Power Supply Connectors 
9.21. PC & XT Power Supply Connectors 
9.22. AT Battery Connector J21 
9.23. AT Power Supply Connectors PSS, PS9, PSlO, PSll, and PS12 
9.24. PS/2 Model 30 Power Supply Connectors 
9.25. PS/2 Model 50 Power Supply Connector 
9.26. PS/2 Model 60 Power Supply Connector 
Miscellaneous Connectors 
9.27. PC & XT Keyboard Connector 
9.28. PS/2 Keyboard and Mouse Connector 
9.29. AT Power LED and Keylock Connector J20 
9.30. PS/2 Model 50/60/80 Memory Module Connector 
9.31. PS/2 Parallel Port Connector 
9.32. Centronics Parallel Connector 
9.33. Game Adapter Connector 
9.34. Parallel Printer Connector 
9.35. PC & XT Speaker Connector 

Pinouts 
CPU Chip Pinouts 
9.36. 8088 and 8086 Pinouts 
9.37. 80286 Pinouts 
9.38. 80386 Pinouts 
Math Coprocessor Chip Pinouts 
9.39. 8087 (Coprocessor) Pinouts 
9.40. 80287 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 
Memory Chip Pinouts 
9.42. RAM Chip Pinouts Summary 
Peripherals Pinouts 
9.43. 6845 (Video Controller) Pinouts 
9.44. 8284 (Clock Generator) Pinouts 
9.45. 8237 (DMA Controller) Pinouts 
9.46. 8250 (Serial Interface Controller) Pinouts 
9.47. 8253 (Programmable Interval Controller) Pinouts 
9.48. 8255 (Parallel Interface Controller) Pinouts 
9.49. 8259 (Programmable Interrupt Controller) Pinouts 
9.50. 8288 (Bus Controller) Pinouts 
9.51. MC146818 (AT Clock Controller) Pinouts 
9.52. PD765 (Floppy Disk Controller) Pinouts 

1/0 Channel 
9.53. PC & XT Add-on Card Size 
9.54. AT Add-on Card Size 
9.55. Microchannel Card Size 
9.56. PC & XT I/O Channel (System Bus) Pinouts 
9.57. AT I/O Channel (System Bus) Pinouts 
9.58. PS/2 Model 50/60/80 Microchannel Bus Pinouts 

Bibliography 
Index 

xxi 

480 
481 
481 
482 
483 

484 
484 
485 
485 
486 
487 

487 
487 
487 
488 
488 
489 
489 
490 
490 

491 
492 
494 

495 
496 
497 

498 

499 
499 
500 
501 
501 
50'2 
503 
503 
504 
505 

505 
506 
506 
507 
508 
509 

513 
517 





Preface 

Those of you who work in the microcomputer 
field know that the quantity of information 
available to you is far from manageable and is 
constantly increasing. If your reference 
library is like mine, it consists of shelf upon 
shelf of technical books and manuals. Some 
are indexed well, others are not. Some are 
clearly written, others are not. Often, finding 
the answer to a single question requires 
consulting three or four references on the 
subject to get the complete picture. 

For several years I've known that I needed 
a distillation of all the important information 
about IBM personal computers-a summary of 
facts and detailed data. Knowing what I 
wanted, I proposed to Microsoft Press that I 
compile this book. They, too, had recognized the 
need for such a reference and quickly signed 
me to create it. 

The PC Sourcebook includes information 
normally found in these key references: 

•IBM personal computer Tech Refs (PC, 
XT, AT, PS/2) 

•IBM BIOS Tech Ref 
• IBM DOS Tech Ref 
• MS-DOS Tech Ref 
• Microsoft Windows Development Kit 
• Microsoft Mouse Reference 
• Lotus/Intel/Microsoft EMS Specifications 
• Intel Microprocessor Handbooks 
At the outset, both Microsoft Press and I 

would have described the effort required (and 
the size of the resulting book) as "moderate." 
Well, we were wrong. In the end, I took twice as 
much time as I had planned to compile and 
create the tables that make up this book. I ended 
up relying on more than 20 manuals and 
technical references, at least twice as many 
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books, and countless magazine articles. Often, 
it took two or more sources to create a 
"complete" table on a particular subject. In a 
few instances, I found that the source infor
mation wasn't published anywhere, even 
though it was "common knowledge" among 
my programming friends! The result of this 
work, as you can see, is a mammoth reference 
whose value, I hope, far outweighs the price you 
paid for it. 

You will note that this is a first edition. 
Microsoft Press and I intend to update and 
expand the work as the world of IBM personal 
computers changes. Although I've tried to 
incorporate as much information as possible 
about new products, such as Microsoft 
Windows version 2.0 and IBM's PS/2 line of 
computers, some information was available 
only through the generosity of people working 
on prerelease products. 

I'd like to ask you to let me know of 
changes and additions you'd like to see in 
future editions. Although I can't promise to 
incorporate all suggestions, I can promise to 
read and seriously consider each one. Send 
your ideas to: 

Thom Hogan 
Programmer's PC Sourcebook Suggestions 
c/o Microsoft Press 
16011NE36th Way, PO Box 97017 
Redmond, WA 98073-971 7 

I hope that this work accomplishes the goal I 
intended to achieve. I hope you find this a 
useful compendium-a desktop reference that 
serves as your first stop for all information 
about IBM personal computers. 
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Introduction 

This book puts the basic hardware and software 
information about IBM PCs in one place. 

What's the difference between the ASCII 
character definitions and the IBM PC's 
interpretation of them? Normally you'd have to 
consult two references to answer that question. 
Here, the answer is in one place. Suppose that 
you're tracing execution of a program on a 
single-step debugger, and your program hits a 
questionable call to a BIOS video function. To 
get the full information about what's hap
pening, you want to know what's going into the 
6845 (video controller) chip's registers, what 
the BIOS function does, and what data the 
function requires. Again, the answer to all 
your questions is in this book. 

Whatever you need to know about an IBM 
PC-card sizes, cable connections, ROM BIOS 
routines, internal registers, DOS functions, 
and so on-you'll find at least the basic 
information here. 

To provide you with a coherent summary of 
all the technical information scattered 
throughout the books on your shelves, this book: 

• acts as a primary source for most 
information contained in the IBM and 
Microsoft technical references 

• provides pointers to further 
information and to items too detailed 
for complete inclusion here 

• organizes information about IBM 
personal computers in logical groups 

Let's look at each of these functions indi
vidually. 

Primary Source of IBM 
and Microsoft Information 

Information in the IBM and Microsoft 
technical references often is spread over 
several volumes. The IBM personal-computer 
family has evolved in both software and 
hardware; thus, you find information about a 
particular BIOS function in as many as four or 
five places in the IBM references: the XT 
reference, the AT reference, the PS/2 reference, 
the options and adapters reference, and the 
BIOS reference. 
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This book distills the important infor
mation from the IBM and Microsoft technical 
and user references. Thus, in looking at a 
single BIOS-related table in this book, you see 
information that might have come from eight 
or nine different volumes. That is why I call 
this book a "primary" source of information
it's the first source you should turn to when you 
need to look something up. The full list of 
primary references is included in the 
bibliography at the end of the book. 

Pointers to Further Information 

The information in this book always points to 
the original source data. Furthermore, the book 
is fully cross-indexed so that every table also 
points to related tables elsewhere in the book. 

The pointers to related information come 
in the form of Source and See Also notes at the 
bottom of each table. 

• The Source note gives the name and 
page number(s) of the primary source 
used in compiling the table. 

• The See Also note gives the numbers 
and names of other tables in this book 
that contain related information you 
might want to consult. (Read the section 
titled "Organization" for more on table 
numbering.) 

Every effort has been made to ensure that the 
page numbers referenced in the Source notes 
are accurate. IBM does update its technical 
documentation from time to time, however, and 
thus a little "page creep" may find its way into 
this work. Sometimes, IBM retains page 
numbering in new editions (adding a page 1.1 
and 1.2 between the original pages 1 and 2, for 
example); other times, IBM simply renumbers 
an entire section when it makes an update. 
Thus, the page numbers referenced here are 
exact if you use the same edition I consulted, or 
very close, if the primary source has been 
updated. Either way, you'll certainly find 
yourself in the correct section of the primary 
source. 
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Organization 

To help you find information easily, as well as 
to help you see relationships among tables, this 
book is organized into three main parts: 

• Part I includes miscellaneous general 
information. 

• Part II includes software. 
• Part III includes hardware. 

Each part is further divided into one or 
more numbered sections. These numbers are 
used in identifying the tables, so the sections 
are numbered consecutively from the begin
ning of the book and without regard to part 
number, as you can see in the following 
abbreviated table of contents: 

Part I: Miscellaneous Information 
Section 1: General Information 

Part II: Software 
Section 2: DOS Commands, Utilities, 

and Summaries 
Section 3: DOS Function Calls and 

Support Tables 
Section 4: DOS BIOS Calls and Support 

Tables 
Section 5: Other Interrupts, Mouse and 

EMS Support 
Section 6: Microsoft Windows 

Part III: General PC Hardware 
Section 7: Keyboards, Video Adapters, 

and Peripherals 
Section 8: Chips, Jumpers, Switches, 

and Registers 
Section 9: Hardware Descriptions 

All tables are numbered and, as stated 
earlier, I use those numbers in the See Also 
cross-referencing. The first number in each 
table is a section number. Thus you'll find 
information about DOS functions in tables that 
begin with a 3. The second portion of a table 
number (separated from the section number by 
a period) is the number of the table within the 
section. DOS-reserved device names, for 
example, are found in Table 3.148, which 
means it is the 148th table in Section 3, the DOS 
functions section. 

A word of note about the overall structure of 
this book: Programming for the BIOS and for 
hardware interrupts falls into the software part 
of the book because you're likely to encounter 
them while creating software. Physical items 
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Physical items such as pins, switches, and 
registers are found in the hardware part of the 
book. The distinction made here is arguably 
logical, but not necessarily the only one that 
could have been made. 

How Tables Are Presented 

In the figure at the top of the facing page you see 
a representative sample of a table. 

At the top are the table number and table 
name in boldfaced type. They help you identify 
the table contents, with the number also serving 
as the cross-referencing used in this book. 

If a table has been broken into subtables 
because of differences in implementation (as 
between the PC-XT and the PS/2), a subtable 
heading appears in italics immediately above 
each subtable. 

Headings down the left side and across the 
top of a table are boxed and in italics to dis
tinguish them from the information within the 
table. Where headings are grouped (bit 
numbers, for example, which are usually in 
groups of eight), a group header appears in 
italics immediately above the first item in the 
group, and the group is usually separated from 
the rest of the table by a slight space. 

Entries are in boxed cells. In cases where 
groups of data are related, the group appears in 
a single box with each item on a separate line 
within the box. Within data entries, several 
abbreviations are consistently used: 

MSB = most significant bit or byte 
LSB =least significant bit or byte 
LO = low order 
HO = high order 
000 =a binary value of zero, zero, zero 
010 = a binary value of zero, one, zero 
OXl =a binary value of zero, don't care, one 
lA (26) = the first value is hexadecimal; the 

parentheses contain the decimal equivalent 
string = any group of text characters enclosed 

in quotes 
command = any valid command (validity 

depends upon context) 
label = a string that corresponds to the label 

formatting requirements 
state= Boolean TRUE or FALSE value 
char= character (a single byte of information) 
int = integer number 
filespec = a file's name and optional extension 

(type) 
dbi word= doubie word (four bytes) 
word = two bytes 
R =reserved 
0 =obsolete 
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0.0. SOME REFERENCES USED IN COMPILING THIS BOOK 

Reference 
Advanced MS-DOS, b_y R~ Duncan 
DOS 3.3 Reference Manual 
DOS 3.3 Technical Reference 
IBM Technical Reference 0_2!ions and AdC!Q):ers Vol 1 
IBM Technical Reference 0_2!ions and AdC!Qj:ers Vol 2 
Micro...£.l"ocessor and PeriQ_heral Handbook Vol 1 
Micro__Q_rocessor and PeriQ_heral Handbook Vol 2 
Microsoft Windows 2.0 User's Guide 
MS-DOS 3.3 Pro_g_rammer's Reference 
PS/2 BIOS Technical Reference 
PS/2 Model 30 Technical Reference 
PS/2 Model 50 and 60 Technical Reference 
Technical Reference PC AT 
Technical Reference PC Network 
Technical Reference PC/XT 
Technical Reference PC/XT and Portable PC 
Windows Prqgrammer's Reference 

Notes: 

See Also: 

Edition Part Number Publisher Used in Section 
NA ISBN 0-914845-77-2 Microsoft Pre~ 2. DOS 
1st A..Q!"87 80X0667 IBM 2. DOS 
1st A_pr 87 80X0945 IBM 2. DOS 
1st A_Q_r 84 6137804 IBM 7. Per_!Q_herals 
1st Apr84 6137806 IBM 7. Per_!Q_herals 
1987 ISBN 1-55512-062-8 Intel 8. ChiQ_s 
1987 ISBN 1-55512-062-8 Intel 8. Ch!Qs 
NA NA Microsoft 6. Windows 
NA 410630014-330-R04-0787 Microsoft 2. DOS 
1st A_Q_r 87 84X1514 IBM 7.,8.,9. Hardware 
1st A..Q!" 87 68X2201 IBM 7.,8.,9. Hardware 
1st A..Q!" 87 68X2224 IBM 7.,8.,9. Hardware 
RevIMar8~ 6280099 IBM 7.,8.,9. Hardware 
1 st Se_m 841 6322916 IBM 7. Per_!Q_herals 
1st Jan 83 6936763 IBM 7.,8.,9. Hardware 
Mar86 6280089 IBM 7.,8.,9. Hardware 
NA 050-051 053-200-1OZ-1087 Microsoft 6. Windows 

These references are updated periodically by their publishers. 
The page numbers referenced in this book are taken from the 
edition described above and are subject to change. 

Bibliography 

xx ix 

A special form of table is used for any 
function or interrupt call that uses registers to 
pass information. In such cases, you see a table 
formatted like the next example, with infor
mation showing exact register use. If a register 
is not used by a function or call, it is blank and 

you can assume that it is left unchanged by the 
function. Destroyed registers are explicitly 
identified in such tables. Presenting the regis
ter use as a consistently formatted table helps 
you visualize exactly how the function or call 
uses the registers. 

3.045. FUNCTION 29H -- PARSE FILENAME 

Prior to Calling Function 

H!B_h Low 
AX~~~~2_9_H~~~~~~P_ar_s_e_c_on_t_ro_l_tW~t_e~~ 

BXi----------+----------1 ex 
~~~~~---~~~--~-~~---t DX .__ _______ ......__ ______ ____. 

SP.__~~-~-~~~~~~~~-~~~ 
BP 
~~~-~-~~--~~~~-~-----! 

SI Offset of_Q_ointer to stril'!9._to_Q_arse 
DI Offset of _Q_ointer to buffer to contain uno_Q_ened FCB 

IP 
~~~-~-~~~~~----~~----! 

flags,__~~~~-~~~~---------' 

cs 
~--------------------! DS Se_g_ment of _Q_ointer to string to _Qarse 

SS 1---------------------1 
ES S~ment of _Qointer to buffer for un~ened FCB 

Buffer IL.;;E~m_.p;...;.ty.__ ______________ __. 

Upon Return From Function 

High Low 

~fl~--------+----S-ta_t_us_* __ ~ 

SP 1-------------------t 
BP 1-------------------t SI Offset of_Q_ointer 1 tme_Qast_Q_arsed stririg 
DI Offset of _Qointer to uno_Qened FCB 

IP 
1--~~---------------1 flags.__ ______________ __. 

csi----------------~ OS 1--......._ __ _.__ __ __.. ___ ,____._ _____ ---t 
SS 
1---~~~~~~~~~~~~----t 

ES'-'-...__~__._~~~__.~~~~~--' 

Notes: *OO=FCB created, no wildcard characters; 01 =FCB created, wildcard characters used in 
filename FFH=drive letter invalid 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, pages 6-95 to 6-97 

2.51. Filename Separator Characters 
3.001. INT 21 H Functions by DOS Version Summary 
3.123. Unopened FCB Format 
3.142. Parse Control Byte 



xxx 

At the end of each table is a Notes section. 
Several categories of notes are possible, 
although not every table has each type: 

• Version Info: tells you about 
differences in versions or between 
products. 

• Legend: describes abbreviations used 
only in a single table. 

• Notes: give general information or 
exceptions related to data in the 
table and contain the text of any 

Introduction 

footnotes in the table. Footnotes are 
usually identified by asterisks; one 
asterisk is the first footnote, two 
asterisks is the second, and so on. 
Entries with more than four asterisks 
use t for fifth entry,¥ for sixth entry, 
§for seventh entry, and oo for eighth 
entry. 

• Source: notes the primary source of the 
data in the table. 

• See Also: refers you to related tables 
elsewhere in this book. 
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1.01. HEXADECIMAL TO DECIMAL NUMBER CONVERSION 

Most 
Significant 

Digit 

Byte Values 
Least S!Jl!1ificant Digit 

0 1 2 
00 0 1 2 
10 16 17 18 
20 32 33 34 
30 48 49 50 
40 64 65 66 
50 80 81 82 
60 96 97 98 
70 112 113 114 
80 128 129 130 
90 144 145 146 
AO 160 161 162 
BO 176 177 178 
co 192 193 194 
DO 208 209 210 
EO 224 225 226 
FO 240 241 242 

To Use This Table: 

Nibble B_y_te 
Hex Dec Hex 

0 0 00 
1 1 10 
2 2 20 
3 3 30 
4 4 40 
5 5 50 
6 6 60 
7 7 70 
8 8 80 
9 9 90 
A 10 AO 
B 11 BO 
c 12 co 
D 13 DO 

E 14 EO 
F 15 FO 

To Use This Table: 

See Also: 

3 4 5 6 7 8 9 A B c D E F 
3 4 5 6 7 8 9 10 11 12 13 14 15 

19 20 21 22 23 24 25 26 27 28 29 30 31 
35 36 37 38 39 40 41 42 43 44 45 46 47 
51 52 53 54 55 56 57 58 59 60 61 62 63 
67 68 69 70 71 72 73 74 75 76 77 78 79 
83 84 85 86 87 88 89 90 91 92 93 94 95 
99 100 101 102 103 104 105 106 107 108 109 110 111 

115 116 117 118 119 120 121 122 123 124 125 126 127 
131 132 133 134 135 136 137 138 139 140 141 142 143 
147 148 149 150 151 152 153 154 155 156 157 158 159 
163 164 165 166 167 168 169 170 171 172 173 174 175 
179 180 181 182 183 184 185 186 187 188 189 190 191 
195 196 197 198 199 200 201 202 203 204 205 206 207 
211 212 213 214 215 216 217 218 219 220 221 222 223 
227 228 229 230 231 232 233 234 235 236 237 238 239 
243 244 245 246 247 248 249 250 251 252 253 254 255 

To determine the decimal value of A4 hex, you look in the row labeled AO (the most significant hex 
digit is A) and the column labeled 4 (the least significant hex digit is 4). The value at the intersection 
of these two headings (164) is the decimal value for A4. 

B~te+Nibble Word 
Dec Hex Dec Hex Dec 

0 000 0 0000 0 
16 100 256 1000 4096 
32 200 512 2000 8192 
48 300 768 3000 12288 
64 400 1024 4000 16384 
80 500 1280 5000 20480 
96 600 1536 6000 24576 

112 700 1792 7000 28672 
128 800 2048 8000 32768 
144 900 2304 9000 36864 
160 AOO 2560 AOOO 40960 
176 BOO 2816 BOOO 45056 
192 coo 3072 cooo 49152 
208 DOO 3328 DOOO 53248 
224 EOO 3584 EOOO 57344 
240 FOO 3840 FOOO 61440 

To convert a two-byte (word) hexadecimal value to decimal, find the value associated with each hex 
digit place in the above table; add these numbers together. For example, the hex value A5D7 would 
be equal to 40960 (the AOOO value) plus 1280 (the 500 value) plus 208 (the DO value) plus 7, 
or 42455. 

1.06. Binary Number Conversions 
1.09. Octal to Hexadecimal Number Conversion 
1.12. Decimal to Hexadecimal Number Conversion 
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1.02. HEXADECIMAL TO BINARY NUMBER CONVERSION 

Byte Values 
Hex Binary_ Hex 

0 0000 0000 40 
1 0000 0001 41 
2 0000 0010 42 
3 0000 0011 43 
4 0000 0100 44 

s 0000 0101 4S 
6 0000 0110 46 
7 0000 0111 47 
8 0000 1000 48 

9 0000 1001 49 
A 0000 1010 4A 
B 0000 1011 4B 
c 0000 1100 4C 
[) 0000 1101 4D 

J:: 0000 1110 4E 

£ 0000 1111 4F 
10 0001 0000 so 
11 0001 0001 S1 
12 0001 0010 S2 
13 0001 0011 S3 
14 0001 0100 S4 
1 S 0001 0101 SS 
16 0001 0110 S6 
17 0001 0111 S7 
18 0001 1000 SS 
19 0001 1001 S9 
1A 0001 1010 SA 
1B 0001 1011 SB 
1C 0001 1100 SC 
1D 0001 1101 SD 
1E 0001 1110 SE 
1F 0001 1111 SF 
20 0010 0000 60 
21 0010 0001 61 
22 0010 0010 62 
23 0010 0011 63 
24 0010 0100 64 
2S 0010 0101 6S 
26 0010 0110 66 
27 0010 0111 67 
28 0010 1000 68 
29 0010 1001 69 
2A 0010 1010 6A 
2B 0010 1011 6B 
2C 0010 1100 6C 
2D 0010 1101 6D 
2E 0010 1110 6E 
2F 0010 1111 6F 
30 0011 0000 70 
31 0011 0001 71 
32 0011 0010 72 
33 0011 0011 73 
34 0011 0100 74 
3S 0011 0101 7S 
36 0011 0110 76 
37 0011 0111 77 
38 0011 1000 78 
39 0011 1001 79 
3A 0011 1010 7A 
3B 0011 1011 7B 
3C 0011 1100 7C 
3D 0011 1101 7D 
3E 0011 1110 7E 
3F 0011 1111 7F 

To Use This Table: 

Binary_ Hex Binary_ Hex Binary_ 

0100 0000 80 1000 0000 co 1100 0000 
0100 0001 81 1000 0001 C1 1100 0001 
0100 0010 82 1000 0010 C2 1100 0010 
0100 0011 83 1000 0011 C3 1100 0011 
0100 0100 84 1000 0100 C4 1100 0100 
0100 0101 as 1000 0101 cs 1100 0101 
0100 0110 86 1000 0110 C6 1100 0110 
0100 0111 87 1000 0111 C7 1100 0111 
0100 1000 88 1000 1000 CB 1100 1000 
0100 1001 89 1000 1001 C9 1100 1001 
0100 1010 BA 1000 1010 CA 1100 1010 
0100 1011 SB 1000 1011 CB 1100 1011 
0100 1100 BC 1000 1100 oc 1100 1100 
0100 1101 BD 1000 1101 CD 1100 1101 
0100 1110 SE 1000 1110 CE 1100 1110 
0100 1111 SF 1000 1111 CF 1100 1111 
0101 0000 90 1001 0000 DO 1101 0000 
0101 0001 91 1001 0001 D1 1101 0001 
0101 0010 92 1001 0010 D2 1101 0010 
0101 0011 93 1001 0011 D3 1101 0011 
0101 0100 94 1001 0100 D4 1101 0100 
0101 0101 9S 1001 0101 DS 1101 0101 
0101 0110 96 1001 0110 D6 1101 0110 
0101 0111 97 1001 0111 D7 1101 0111 
0101 1000 98 1001 1000 DB 1101 1000 
0101 1001 99 1001 1001 D9 1101 1001 
0101 1010 9A 1001 1010 DA 1101 1010 
0101 1011 9B 1001 1011 DB 1101 1011 
0101 1100 9C 1001 1100 oc 1101 1100 
0101 1101 9D 1001 1101 ID 1101 1101 
0101 1110 9E 1001 1110 CE 1101 1110 
0101 1111 9F 1001 1111 IF 1101 1111 
0110 0000 AO 1010 0000 EO 1110 0000 
0110 0001 A1 1010 0001 E1 1110 0001 
0110 0010 A2 1010 0010 E2 1110 0010 
0110 0011 A3 1010 0011 E3 1110 0011 
0110 0100 A4 1010 0100 E4 1110 0100 
0110 0101 AS 1010 0101 ES 1110 0101 
0110 0110 A6 1010 0110 E6 1110 0110 
0110 0111 A7 1010 0111 E7 1110 0111 
0110 1000 AB 1010 1000 ES 1110 1000 
0110 1001 A9 1010 1001 E9 1110 1001 
0110 1010 AA 1010 1010 EA 1110 1010 
0110 1011 AB 1010 1011 EB 1110 1011 
0110 1100 AC 1010 1100 EC 1110 1100 
0110 1101 AD 1010 1101 8) 1110 1101 
0110 1110 AE 1010 1110 EE 1110 1110 
0110 1111 AF 1010 1111 a= 1110 1111 
0111 0000 BO 1011 0000 FO 1111 0000 
0111 0001 B1 1011 0001 F1 1111 0001 
0111 0010 B2 1011 0010 F2 1111 0010 
0111 0011 B3 1011 0011 F3 1111 0011 
0111 0100 B4 1011 0100 F4 1111 0100 
0111 0101 BS 1011 0101 FS 1111 0101 
0111 0110 B6 1011 0110 F6 1111 0110 
0111 0111 B7 1011 0111 F7 1111 0111 
0111 1000 BS 1011 1000 F8 1111 1000 
0111 1001 B9 1011 1001 F9 1111 1001 
0111 1010 BA 1011 1010 FA 1111 1010 
0111 1011 BB 1011 1011 FB 1111 1011 
0111 1100 a:: 1011 1100 Fe 1111 1100 
0111 1101 BO 1011 1101 R) 1111 1101 
0111 1110 EE 1011 1110 FE 1111 1110 
0111 1111 BF 1011 1111 FF 1111 1111 

Find the hexadecimal byte value you are looking up in one 
of left-most columns, and read its binary value in the 
same row in the column immediately to the right. For 
example, a hexadecimal value of 2B would result in a 
binary value of 0010 1011. 

Nibble Values 
Hex Binary_ Hex 

0 0000 8 
1 0001 9 
2 0010 A 
3 0011 B 
4 0100 c 
s 0101 D 
6 0110 _§ 
7 0111 F 

To Use This Table: 

See Also: 

5 

Binary 

1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

To convert a long hexadecimal number into 
binary, simply use the table at the left to 
substitute for each hexadecimal digit. Thus 
a hexadecimal value of 9AF2 is 
1001 1010 1111 0010 in binary. 

1.06. Binary Number Conversions 
1.10. Octal to Binary Number Conversion 
1.11. Decimal to Binary Number Conversion 
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1.03. HEXADECIMAL TO OCTAL NUMBER CONVERSION 

B_y_te Values 
Hex Octal Hex Octal Hex Octal Hex Octal 

0 000 40 100 80 200 co 300 
1 001 41 101 81 201 C1 301 
2 002 42 102 82 202 C2 302 
3 003 43 103 83 203 C3 303 
4 004 44 104 84 204 C4 304 
5 005 45 105 85 205 C5 305 
6 006 46 106 86 206 C6 306 
7 007 47 107 87 207 C7 307 
8 010 48 110 88 210 ca 310 
9 011 49 111 89 211 C9 311 
A 012 4A 112 SA 212 CA 312 
B 013 4B 113 SB 213 CB 313 
c 014 4C 114 SC 214 ex; 314 
D 015 4D 115 SD 215 CD 315 
Ej 016 4E 116 SE 216 CE 316 
F 017 4F 117 SF 217 CF 317 

10 20 50 120 90 220 DO 320 
11 21 51 121 91 221 D1 321 
12 22 52 122 92 222 D2 322 
13 23 53 123 93 223 D3 323 
14 24 54 124 94 224 D4 324 
15 25 55 125 95 225 D5 325 
16 26 56 126 96 226 D6 326 
17 27 57 127 97 227 D7 327 
18 30 58 130 98 230 DB 330 
19 31 59 131 99 231 D9 331 
1A 32 5A 132 9A 232 DA 332 
1B 33 5B 133 9B 233 DB 333 
1C 34 5C 134 9C 234 oc 334 
1D 35 5D 135 9D 235 00 335 
1E 36 5E 136 9E 236 CE 336 
1F 37 5F 137 9F 237 [F 337 
20 40 60 140 AO 240 EO 340 
21 41 61 141 A1 241 E1 341 
22 42 62 142 A2 242 E2 342 
23 43 63 143 A3 243 E3 343 
24 44 64 144 A4 244 E4 344 
25 45 65 145 A5 245 E5 345 
26 46 66 146 A6 246 E6 346 
27 47 67 147 A7 247 E7 347 
28 50 68 150 AS 250 ES 350 
29 51 69 151 A9 251 E9 351 
2A 52 6A 152 AA 252 EA 352 
2B 53 6B 153 AB 253 EB 353 
2C 54 6C 154 AC 254 EL 354 
2D 55 6D 155 AD 255 8) 355 
2E 56 6E 156 AE 256 EE 356 
2F 57 6F 157 AF 257 Ef 357 
30 60 70 160 BO 260 FO 360 
31 61 71 161 B1 261 F1 361 
32 62 72 162 B2 262 F2 362 
33 63 73 163 B3 263 F3 363 
34 64 74 164 B4 264 F4 364 
35 65 75 165 B5 265 F5 365 
36 66 76 166 B6 266 F6 366 
37 67 77 167 B7 267 F7 367 
38 70 78 170 BS 270 F8 370 
39 71 79 171 B9 271 F9 371 
3A 72 7A 172 BP. 272 FA 372 
3B 73 7B 173 BB 273 FB 373 
3C 74 7C 174 oc 274 Fe 374 
3D 75 7D 175 BO 275 FD 375 
3E 76 7E 176 EE 276 FE 376 
3F 77 7F 177 BF 277 FF 377 

To Use This Table: Find the hexadecimal byte value you are looking 
up in one of the left-most columns and read its 
octal value in the same row in the column 
immediately to the right. For example, a 
hexadecimal value of 84 would result in an octal 
value of 204. 

Nibble Values 
I Hex l Octal j 

0 000 
1 001 
2 002 
3 003 
4 004 
5 005 
6 006 
7 007 
8 010 
9 011 
A 012 
B Oi3 
c 014 
D 015 
El 016 
F 017 

See Also: 

Section 1 

1.08. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 
1.10. Octal to Binary Number Conversion 
1.13. Decimal to Octal Number Conversion 
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1.04. HEXADECIMAL ADDITION TABLES 

Results in Hexadecimal 
0 1 2 3 4 5 6 7 8 9 A B c D E F 

0 0 1 2 3 4 5 6 7 8 9 A 8 c D != F 
1 2 3 4 5 6 7 8 9 A 8 c D _§ F 10 
2 4 5 6 7 8 9 A 8 c D != £J 10 11 
3 6 7 8 9 A 8 c D != F 10 11 12 
4 8 9 A 8 c D __§ £ 10 11 12 13 
5 A 8 c D != F 10 11 12 13 14 
6 c D _E F 10 11 12 13 14 15 
7 _§ F 10 11 12 13 14 15 16 
8 10 11 12 13 14 15 16 17 
9 12 13 14 15 16 17 18 
A 14 15 16 17 18 19 
B 16 17 18 19 1A 
c 18 19 1A 18 
D 1A 18 1C 
E 1C 1D 
F 1E 

Results in Decimal 
0 1 2 3 4 5 6 7 8 9 A B c D E F 

0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15 16 
2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
3 6 7 8 9 10 11 12 13 14 15 16 17 18 
4 8 9 10 11 12 13 14 15 16 17 18 19 
5 10 11 12 13 14 15 16 17 18 19 20 
6 12 13 14 15 16 17 18 19 20 21 
7 14 15 16 17 18 19 20 21 22 
8 16 17 18 19 20 21 22 23 
9 18 19 20 21 22 23 24 
A 20 21 22 23 24 25 
B 22 23 24 25 26 
c 24 25 26 27 
D 26 27 28 
E 28 29 
F 30 

To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to add -- the value in that cell is the 
result of adding the two hex nibbles together. 

7 
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Table 1.04. Continued 

Results in Hexadecimal 
10 20 30 40 50 60 70 80 90 AO BO co DO EO FO 

10 20 30 40 50 so 70 80 90 AO BO co DO EO FO 100 
20 40 50 so 70 80 90 AO BO co DO EO FO 100 11 0 
30 so 70 80 90 AO BO co DO EO FO 100 11 0 120 
40 80 90 AO BO co DO EO FO 100 110 120 130 
50 AO BO co DO EO FO 100 11 0 120 130 140 
60 co DO EO FO 100 110 120 130 140 150 
70 EO FO 100 11 0 120 130 140 150 1SO 
80 100 110 120 130 140 150 1SO 170 
90 120 130 140 150 1SO 170 180 
AO 140 150 1 SO 170 180 190 
BO 1SO 170 180 190 1AO 
co 180 190 1AO 1BO 
DO 1AO 180 1CO 
ED 1CO 100 
FD 1EO 

Results in Decimal 
10 20 30 40 50 60 70 80 90 AO BO co DO ED FD 

10 32 48 S4 80 9S 112 128 144 1SO 17S 192 208 224 240 25S 
20 64 80 96 ; ; 2 i28 i44 160 i76 192 208 224 240 256 272 
30 9S 112 128 144 1SO 17S 192 208 224 240 25S 272 288 
40 128 144 1SO 17S 192 208 224 240 25S 272 288 304 
50 1SO 17S 192 208 224 240 25S 272 288 304 320 
60 192 208 224 240 25S 272 288 304 320 33S 
70 224 240 25S 272 288 304 320 33S 352 
80 25S 272 288 304 320 33S 352 3S8 
90 288 304 320 33S 352 3S8 384 
AO 320 33S 352 3S8 384 400 
BO 352 3S8 384 400 41S 
co 384 400 41S 432 
DO 41S 432 448 
ED 448 4S4 
FD 480 

To Use This Table: Find the result at the intersection of the column and row 
that contain the hex numbers you are adding. If you are 
adding hexadecimal byte values that don't end in 0 

See Also: 

(e.g., B4 + AS), first look up the results for the least 
significant digits (4 + S = A), then add this value to the 
results for the most significant digits (BO + AO = 150, 
so B4 + AS = 15A). Remember to carry if necessary 
(B + B = 1S, so BB+ AB= 1SS). 

1.05. Hexadecimal Multiplication Tables 

Section 1 
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1.05. HEXADECIMAL MULTIPLICATION TABLES 

Results in Hexadecimal 
0 1 2 3 4 5 6 7 8 9 A B c D E F 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 2 3 4 5 6 7 B 9 A 8 c 0 __§ F 
2 4 6 B A c E 10 12 14 16 1 B 1A 1C 1E 
3 9 c F 12 15 1B 18 1E 21 24 27 2A 20 
4 10 14 1 B 1C 20 24 2B 2C 30 34 3B 3C 
5 19 1E 23 2B 20 32 37 3C 41 46 48 
6 24 2A 30 36 3C 42 4B 4E 54 5A 
7 31 3B 3F 46 40 54 58 62 69 
8 40 4B 50 5B 60 6B 70 7B 
9 51 5A 63 6C 75 7E B7 
A 64 6E 7B B2 BC 96 
B 79 B4 BF 9A A5 
c 90 9C AB 84 
D A9 86 C3 
E C4 02 
~ -· r1 t:l I 

Results in Decimal 
0 1 2 3 4 5 6 7 8 9 A B c D E F 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 
2 4 6 B 10 12 14 16 1 B 20 22 24 26 2B 30 
3 9 12 15 1 B 21 24 27 30 33 36 39 42 45 
4 16 20 24 2B 32 36 40 44 4B 52 56 60 
5 25 30 35 40 45 50 55 60 65 70 75 
6 36 42 4B 54 60 66 72 7B B4 90 
7 49 56 63 70 77 B4 91 9B 105 
8 64 72 BO BB 96 104 112 120 
9 B1 90 99 10B 117 126 135 
A 100 110 120 130 140 150 
B 121 132 143 154 165 
c 144 156 16B 1BO 
D 169 1B2 195 
E 196 210 
F 225 

To Use This Table: Find the column/row intersection of the two hexadecimal 
nibble values you want to multiply -- the value in that cell is 
the result of multiplying the two hex nibbles together 

See Also: 1.04. Hexadecimal Addition Tables 

9 
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1.06. BINARY NUMBER CONVERSIONS 

Binary Decimal Hex l Octal 1 
0000 0000 0 01 OI 

Binary Decimal Hex Octal 
0100 oooOT 64 40 100 

0000 0001 1 1' 1! 0100 0001; 6S 41 101 

0000 0010 2 2 2 0100 0010 66 42 102 

0000 0011 3 3' 3. 0100 0011 67 43 103 

0000 0100 4 4 4 0100 0100 68 44 104 

0000 0101 s s s 0100 0101 69 4S 10S 

0000 0110 6 6 6 0100 0110 70 46 106 

0000 0111 7 7 7 0100 0111 71 47 107 

0000 1000 8 8 1 0 0100 1000 72 48 110 

0000 1001 9 9 11 0100 1001 73 49 111 

0000 1010 10 A 12 0100 1010 74 4A 112 

0000 1011 11 8 13 0100 1011 7S 48 113 

0000 1100 12 c 14 0100 1100 76 4C 114 
0000 1101 13 0 1S 0100 1101 77 40 11S 

0000 1110 14 _§ 16 0100 1110 78 4E 116 

0000 1111 1 S F 17 0100 1111 79 4F 117 

0001 0000 16 1 0 20 0101 0000 80 so 120 

0001 0001 17 11 21 0101 0001 81 S1 121 

0001 0010 18 12 22 0101 0010 82 S2 122 

0001 0011 19 13 23 0101 0011 83 S3 123 

0001 0100 20 14 24 0101 0100 84 S4 124 

0001 0101 21 1 S 2S 0101 0101 8S SS 12S 

0001 0110 22 16 26 0101 0110 86 S6 126 

0001 0111 23 17 27 0101 0111 87 S7 127 

0001 1000 24 18 30 0101 1000 88 S8 130 

0001 1001 2S 19 31 0101 1001 89 S9 131 

0001 1010 26 1A 32 0101 1010 90 SA 132 

0001 1011 27 18 33 0101 1011 91 S8 133 

0001 1100 28 1C 34 0101 1100 92 SC 134 

0001 1101 29 10 3S 0101 1101 93 so 13S 

0001 1110 30 1E 36 0101 1110 94 SE 136 

0001 1111 31 1F 37 0101 1111 9S SF 137 

0010 0000 32 20 40 0110 0000 96 60 140 

0010 0001 33 21 41 0110 0001 97 61 141 

0010 0010 34 22 42 0110 0010 98 62 142 

0010 0011 3S 23 43 0110 0011 99 63 143 

0010 0100 36 24 44 0110 0100 100 64 144 

0010 0101 37 2S 4S 0110 0101 101 6S 14S 

0010 0110 38 26 46 0110 0110 102 66 146 

0010 0111 39 27 47 0110 0111 103 67 147 

0010 1000 40 28 so 0110 1000 104 68 1SO 

0010 1001 41 29 S1 0110 1001 10S 69 1 S1 

0010 1010 42 2A S2 0110 1010 106 6A 1S2 

0010 1011 43 28 S3 0110 1011 107 68 1 S3 

0010 1100 44 2C S4 0110 1100 108 6C 1S4 

0010 1101 4S 20 SS 0110 1101 109 60 1SS 
0010 1110 46 2E S6 0110 1110 110 6E 1S6 
0010 1111 47 2F S7 0110 1111 111 6F 1S7 

0011 0000 48 30 60 0111 0000 112 70 160 

0011 0001 49 31 61 0111 0001 113 71 161 

0011 0010 so 32 62 0111 0010 114 72 162 
0011 0011 S1 33 63 0111 0011 11 S 73 163 
0011 0100 S2 34 64 0111 0100 116 74 164 

0011 0101 S3 3S 6S 0111 0101 117 7S 16S 

0011 0110 S4 36 66 0111 0110 118 76 166 

0011 0111 SS 37 67 0111 0111 119 77 167 

0011 1000 S6 38 70 0111 1000 120 78 170 

0011 1001 S7 39 71 0111 1001 121 79 171 

0011 1010 S8 3A 72 0111 1010 122 7A 172 

0011 1011 S9 38 73 0111 1011 123 78 173 

0011 1100 60 3C 74 0111 1100 124 7C 174 

0011 1101 61 30 7S 0111 1101 12S 70 17S 

0011 1110 62 3E 76 0111 1110 126 7E 176 

0011 1111 63 3F 77 0111 1111 127 7F 177 
(Continued) 
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Table 1.06. Continued 

Binary_ Decimal Hex 
1000 0000 12B BO 
1000 0001 129 B1 
1000 0010 130 B2 
1000 0011 131 B3 
1000 0100 132 B4 
1000 0101 133 BS 
1000 0110 134 B6 
1000 0111 13S B7 
1000 1000 136 BB 
1000 1001 137 B9 
1000 1010 13B BA 
1000 1011 139 BB 
1000 1100 140 BC 
1000 1101 141 BD 
1000 1110 142 BE 
1000 1111 143 BF 
1001 0000 144 90 
1001 0001 14S 91 
1001 0010 146 92 
1001 0011 147 93 
1001 0100 14B 94 
1001 0101 149 9S 
1001 0110 1SO 96 
1001 0111 1S1 97 
1001 1000 1S2 9B 
1001 1001 1S3 99 
1001 1010 1S4 9A 
1001 1011 1SS 9B 
1001 1100 1S6 9C 
1001 1101 1S7 9D 
1001 1110 1SB 9E 
1001 1111 1S9 9F 
1010 0000 160 AO 
1010 0001 161 A1 
1010 0010 162 A2 
1010 0011 163 A3 
1010 0100 164 A4 
1010 0101 16S AS 
1010 0110 166 A6 
1010 0111 167 A7 
1010 1000 16B AB 
1010 1001 169 A9 
1010 1010 170 AA 
1010 i011 171 AB 
'1010 1100 172 AC 
1010 1101 173 AD 
1010 1110 174 AE 
1010 1111 17S AF 
1011 0000 176 BO 
1011 0001 177 B1 
1011 0010 17B B2 
1011 0011 179 B3 
1011 0100 1BO B4 
1011 0101 1B1 BS 
1011 0110 1B2 B6 
1011 0111 1B3 B7 
1011 1000 1B4 BB 
1011 1001 1BS B9 
1011 1010 1B6 BA 
1011 1011 1B7 BB 
1011 1100 1BB EC 
1011 1101 1B9 BD 
1011 1110 190 EE 
1011 1111 191 BF 

To Use This Table: 

See Also: 

Octal Binary_ Decimal Hex Octal 
200 1100 0000 192 co 300 
201 1100 0001 193 C1 301 
202 1100 0010 194 C2 302 
203 1100 0011 19S C3 303 
204 1100 0100 196 C4 304 
20S 1100 0101 197 cs 30S 
206 1100 0110 19B C6 306 
207 1100 0111 199 C7 307 
210 1100 1000 200 CB 310 
211 1100 1001 201 C9 311 
212 1100 1010 202 CA 312 
213 1100 1011 203 CB 313 
214 1100 1100 204 oc 314 
21S 1100 1101 20S CD 31S 
216 1100 1110 206 CE 316 
217 1100 1111 207 CF 317 
220 1101 0000 20B DO 320 
221 1101 0001 209 D1 321 
222 1101 0010 210 02 322 
223 1101 0011 211 D3 323 
224 1101 0100 212 D4 324 
22S 1101 0101 213 DS 32S 
226 1101 0110 214 D6 326 
227 1101 0111 21S D7 327 
230 1101 1000 216 DB 330 
231 1101 1001 217 D9 331 
232 1101 1010 21B DA 332 
233 1101 1011 219 DB 333 
234 1101 1100 220 cc 334 
23S 1101 1101 221 00 33S 
236 1101 1110 222 CE 336 
237 1101 1111 223 IF 337 
240 1110 0000 224 EO 340 
241 1110 0001 22S E1 341 
242 1110 0010 226 E2 342 
243 1110 0011 227 E3 343 
244 1110 0100 22B E4 344 
24S 1110 0101 229 ES 34S 
246 1110 0110 230 E6 346 
247 1110 0111 231 E7 347 
2SO 1110 1000 232 EB 3SO 
2S1 1110 1001 233 E9 3S1 
2S2 1110 1010 234 EA 3S2 
2S3 1110 1011 23S EB 3S3 
2S4 1110 1100 236 a:; 3S4 
2SS 1110 1101 237 8) 3SS 
2S6 1110 1110 23B EE 3S6 
2S7 1110 1111 239 s= 3S7 
260 1111 0000 240 FO 360 
261 1111 0001 241 F1 361 
262 1111 0010 242 F2 362 
263 1111 0011 243 F3 363 
264 1111 0100 244 F4 364 

26S 1111 0101 24S FS 36S 

266 1111 0110 246 F6 366 

267 1111 0111 247 F7 367 

270 1111 1000 24B FB 370 

271 1111 1001 249 F9 371 
272 1111 1010 2SO FA 372 
273 1111 1011 2S1 FB 373 
274 1111 1100 2S2 FC 374 
27S 1111 1101 2S3 FD 37S 
276 1111 1110 2S4 FE 376 
277 1111 1111 2SS Ff 377 

Find the value you want to look up by locating its binary equivalent in one of the left-most columns. 
Read the converted value in the appropriate column on the same row; e.g., the octal equivalent of 
binary 111 O is 16 (the third column). 

1.02. Hexadecimal to Binary Number Conversion 
1.1 O. Octal to Binary Number Conversion 
1.11. Decimal to Binary Number Conversion 
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1.07. BINARY TO SIGNED DECIMAL NUMBER CONVERSION 

Binary_ Decimal 
0000 0000 0 
0000 0001 1 
0000 0010 2 
0000 0011 3 
0000 0100 4 
0000 0101 5 
0000 0110 6 
0000 0111 7 
0000 1000 8 
0000 1001 9 
0000 1010 1 0 
0000 1011 11 
0000 1100 12 
0000 1101 13 
0000 1110 14 
0000 1111 15 
0001 0000 16 
0001 0001 17 
0001 0010 18 
0001 0011 19 
0001 0100 20 
0001 0101 21 
0001 0110 22 
0001 0111 23 
0001 1000 24 
0001 1001 25 
0001 1010 26 
0001 1011 27 
0001 1100 28 
0001 1101 29 
0001 1110 30 
0001 1111 31 
0010 0000 32 
0010 0001 33 
0010 0010 34 
0010 0011 35 
0010 0100 36 
0010 0101 37 
0010 0110 38 
0010 0111 39 
0010 1000 40 
0010 1001 41 
0010 1010 42 
0010 1011 43 
0010 1100 44 
0010 1101 45 
0010 1110 46 
0010 1111 47 
0011 0000 48 
0011 0001 49 
0011 0010 50 
0011 0011 51 
0011 0100 52 
0011 0101 53 
0011 0110 54 
0011 0111 55 
0011 1000 56 
0011 1001 57 
0011 1010 58 
0011 1011 59 
0011 1100 60 
0011 1101 61 
0011 1110 62 
0011 1111 63 

To Use This Table: 

See Also: 

Binarj'_ Decimal Binarj'_ Decimal Binary_ Decimal 
0100 0000 64 1000 0000 -128 1100 0000 
0100 0001 65 1000 0001 -127 1100 0001 
0100 0010 66 1000 0010 -126 1100 0010 
0100 0011 67 1000 0011 -125 1100 0011 
0100 0100 68 1000 0100 -124 1100 0100 
0100 0101 69 1000 0101 -123 1100 0101 
0100 0110 70 1000 0110 -122 1100 0110 
0100 0111 71 1000 0111 -121 1100 0111 
0100 1000 72 1000 1000 -120 1100 1000 
0100 1001 73 1000 1001 -119 1100 1001 
0100 1010 74 1000 1010 -118 1100 1010 
0100 1011 75 1000 1011 -11 7 1100 1011 
0100 1100 76 1000 1100 -11 6 1100 1100 
0100 1101 77 1000 1101 -115 1100 1101 
0100 1110 78 1000 1110 -114 1100 1110 
0100 1111 79 1000 1111 -113 1100 1111 
0101 0000 80 1001 0000 -11 2 1101 0000 
0101 0001 81 1001 0001 -111 1101 0001 
0101 0010 82 1001 0010 -110 1101 0010 
0101 0011 83 1001 0011 -1 09 1101 0011 
0101 0100 84 1001 0100 -1 08 1101 0100 
0101 0101 85 1001 0101 -107 1101 0101 
0101 0110 86 1001 0110 -106 1101 0110 
0101 0111 87 1001 0111 -105 1101 0111 
0101 1000 88 1001 1000 -1 04 1101 1000 
0101 1001 89 1001 1001 -1 03 1101 1001 
0101 1010 90 1001 1010 -102 1101 1010 
0101 1011 91 1001 1011 -101 1101 1011 
0101 1100 92 1001 1100 -1 00 1101 1100 
0101 1101 93 1001 1101 -9 9 1101 1101 
0101 1110 94 1001 1110 -9 8 1101 1110 
0101 1111 95 1001 1111 -9 7 1101 1111 
0110 0000 96 1010 0000 -9 6 1110 0000 
0110 0001 97 1010 0001 -95 1110 0001 
0110 0010 98 1010 0010 -9 4 1110 0010 
0110 0011 99 1010 0011 -9 3 1110 0011 
0110 0100 100 1010 0100 -9 2 1110 0100 
0110 0101 101 1010 0101 -91 1110 0101 
0110 0110 102 1010 0110 -9 0 1110 0110 
0110 0111 103 1010 0111 -8 9 1110 0111 
0110 1000 104 1010 1000 -8 8 1110 1000 
0110 1001 105 1010 1001 -8 7 1110 1001 
0110 1010 106 1010 1010 - 8 6 1110 1010 
0110 1011 107 1010 1011 -8 5 1110 1011 
0110 1100 108 1010 1100 -8 4 1110 1100 
0110 1101 109 1010 1101 - 8 3 1110 1101 
0110 1110 110 1010 1110 - 8 2 1110 1110 
0110 1111 111 1010 1111 - 81 1110 1111 
0111 0000 112 1011 0000 - 8 0 1111 0000 
0111 0001 113 1011 0001 -7 9 1111 0001 
0111 0010 114 1011 0010 - 7 8 1111 0010 
0111 0011 115 1011 0011 - 7 7 1111 0011 
0111 0100 116 1011 0100 - 7 6 1111 0100 
0111 0101 117 1011 0101 - 7 5 1111 0101 
0111 0110 118 1011 0110 - 7 4 1111 0110 
0111 0111 119 1011 0111 -73 1111 0111 
0111 1000 120 1011 1000 -72 1111 1000 
0111 1001 121 1011 1001 - 71 1111 1001 
0111 1010 122 1011 1010 -70 1111 1010 
0111 1011 123 1011 1011 -6 9 1111 1011 
0111 1100 124 1011 1100 -6 8 1111 1100 
0111 1101 125 1011 1101 -6 7 1111 1101 
0111 1110 126 1011 1110 - 6 6 1111 1110 
0111 1111 127 1011 1111 -6 5 1111 1111 

Find the binary value you want to convert in one of the left columns. Read its 
corresponding signed decimal value in the same row in the column to the right. 

1.06. Binary Number Conversions 

-6 4 
-6 3 
-6 2 
-61 
-6 0 
-5 9 
-5 8 
-5 7 
-5 6 
-5 5 
-54 
-5 3 
-52 
-51 
-50 
-49 
-48 
-4 7 
-46 
-45 
-44 
-43 
-42 
-41 
-40 
-3 9 
-3 8 
-3 7 
-3 6 
-3 5 
-3 4 
-3 3 
-3 2 
-31 
-3 0 
-2 9 
- 2 8 
- 2 7 
-2 6 
- 2 5 
- 2 4 
-2 3 
-2 2 
- 21 
-2 0 
-1 9 
-1 8 
-1 7 
-1 6 
-1 5 
-1 4 
-1 3 
-1 2 
-11 
-1 0 

- 9 
- 8 
- 7 
- 6 
- 5 
- 4 
- 3 
- 2 
- 1 

Section 1 



PC Sourcebook 

1.08. OCTAL TO DECIMAL NUMBER CONVERSION 

Octal Dec Octal Dec Octal Dec Octal Dec 
0 0 40 32 100 64 140 96 
1 1 41 33 101 65 141 97 
2 2 42 34 102 66 142 98 
3 3 43 35 103 67 143 99 
4 4 44 36 104 68 144 100 
5 5 45 37 105 69 145 101 
6 6 46 38 106 70 146 102 
7 7 47 39 107 71 147 103 

10 8 50 40 110 72 150 104 
11 9 51 41 111 73 151 105 
12 1 0 52 42 112 74 152 106 
13 11 53 43 113 75 153 107 
14 12 54 44 114 76 154 108 
15 13 55 45 115 77 155 109 
16 14 56 46 116 78 156 110 
17 15 57 47 117 79 157 111 
20 16 60 48 120 80 160 112 
21 17 61 49 121 81 161 113 
22 18 62 50 122 82 162 114 
23 19 63 51 123 83 163 115 
24 20 64 52 124 84 164 116 
25 21 65 53 125 85 165 117 
26 22 66 54 126 86 166 118 
27 23 67 55 127 87 167 119 
30 24 70 56 130 88 170 120 
31 25 71 57 131 89 171 121 
32 26 72 58 132 90 172 122 
33 27 73 59 133 91 173 123 
34 28 74 60 134 92 174 124 
35 29 75 61 135 93 175 125 
36 30 76 62 136 94 176 126 
37 31 77 63 137 95 177 127 

To Use This Table: Find the octal value in one of the left
most columns and read its corresponding 
decimal value in the column to its right in 
the same row 

Notes: 

See Also: 

Octal is rarely used for values greater 
than 128 decimal 

1.03. Hexadecimal to Octal Number Conversion 
1.06. Binary Number Conversions 
1.13. Decimal to Octal Number Conversion 
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1.09. OCTAL TO HEXADECIMAL NUMBER CONVERSION 

Octal Hex Octal Hex 

0 0 40 20 
1 1 41 21 
2 2 42 22 
3 3 43 23 
4 4 44 24 
s s 4S 2S 
6 6 46 26 
7 7 47 27 

1 0 8 so 28 
11 9 S1 29 
12 A S2 2A 
13 8 S3 28 
14 c S4 2C 
1 S 0 SS 20 
1 6 ~ S6 2E 
17 F S7 2F 
20 10 60 30 
21 11 61 31 
22 12 62 32 
23 13 63 33 
24 14 64 34 
2S 1 S 6S 3S 
26 16 66 36 
27 17 67 37 
30 18 70 38 
31 19 71 39 
32 1A 72 3A 
33 18 73 38 
34 1C 74 3C 
3S 10 7S 30 
36 1E 76 3E 
37 1F 77 3F 

To Use This Table: 

Notes: 

See Also: 

Octal Hex Octal Hex 
100 40 140 60 
101 41 141 61 
102 42 142 62 
103 43 143 63 
104 44 144 64 
10S 4S 14S 6S 
106 46 146 66 
107 47 147 67 
110 48 1SO 68 
111 49 1S1 69 
112 4A 1S2 6A 
113 48 1S3 68 
114 4C 1 S4 6C 
11 S 40 1SS so 
11 6 4E 156 SE 
117 4F 1S7 SF 
120 so 160 70 
121 S1 161 71 
122 S2 162 72 
123 S3 163 73 
124 54 164 74 
12S SS 1SS 7S 
12S S6 1S6 7S 
127 S7 1S7 77 
130 S8 170 78 
131 S9 171 79 
132 SA 172 7A 
133 S8 173 78 
134 SC 174 7C 
13S so 17S 70 
136 SE 176 7E 
137 SF 177 7F 

Find the octal value in one of the 
left-most columns and read its 
corresponding hexadecimal value 
in the column to the right in the 
same row 

Octal is rarely used for values 
greater than 128 decimal 

1.03. Hexadecimal to Octal Number Conversion 

Section 1 
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1.10. OCTAL TO BINARY NUMBER CONVERSION 

Octal Binary_ Octal 
0 0000 0000 40 
1 0000 0001 41 
2 0000 0010 42 
3 0000 0011 43 
4 0000 0100 44 
5 0000 0101 45 
6 0000 0110 46 
7 0000 0111 47 

10 0000 1000 50 
11 0000 1001 51 
12 0000 1010 52 
13 0000 1011 53 
14 0000 1100 54 
15 0000 1101 55 
16 0000 1110 56 
17 0000 1111 57 
20 0001 0000 60 
21 0001 0001 61 
22 0001 0010 62 
23 0001 0011 63 
24 0001 0100 64 
25 0001 0101 65 
26 0001 0110 66 
27 0001 0111 67 
30 0001 1000 70 
31 0001 1001 71 
32 0001 1010 72 
33 0001 1011 73 
34 0001 1100 74 
35 0001 1101 75 
36 0001 1110 76 
37 0001 1111 77 

To Use This Table: 

Notes: 

See Also: 

Binarx_ Octal Binary_ Octal Binarx_ 
0010 0000 100 0100 0000 140 0110 0000 
0010 0001 101 0100 0001 141 0110 0001 
0010 0010 102 0100 0010 142 0110 0010 
0010 0011 103 0100 0011 143 0110 0011 
0010 0100 104 0100 0100 144 0110 0100 
0010 0101 105 0100 0101 145 0110 0101 
0010 0110 106 0100 0110 146 0110 0110 
0010 0111 107 0100 0111 147 0110 0111 
0010 1000 110 0100 1000 150 0110 1000 
0010 1001 111 0100 1001 151 0110 1001 
0010 1010 112 0100 1010 152 0110 1010 
0010 1011 113 0100 1011 153 0110 1011 
0010 1100 114 0100 1100 154 0110 1100 
0010 1101 115 0100 1101 155 0110 1101 
0010 1110 116 0100 1110 156 0110 1110 
0010 1111 117 0100 1111 157 0110 1111 
0011 0000 120 0101 0000 160 0111 0000 
0011 0001 121 0101 0001 161 0111 0001 
0011 0010 122 0101 0010 162 0111 0010 
0011 0011 123 0101 0011 163 0111 0011 
0011 0100 124 0101 0100 164 0111 0100 
0011 0101 125 0101 0101 165 0111 0101 
0011 0110 126 0101 0110 166 0111 0110 
0011 0111 127 0101 0111 167 0111 0111 
0011 1000 130 0101 1000 170 0111 1000 
0011 1001 131 0101 1001 171 0111 1001 
0011 1010 132 0101 1010 172 0111 1010 
0011 1011 133 0101 1011 173 0111 1011 
0011 1100 134 0101 1100 174 0111 1100 
0011 1101 135 0101 1101 175 0111 1101 
0011 1110 136 0101 1110 176 0111 1110 
0011 1111 137 0101 1111 177 0111 1111 

Find the octal value in one of the left-most columns and read 
its corresponding binary value in the column to the right in 
the same row 

Octal is rarely used for values greater than 128 decimal 

1.06. Binary Number Conversions 
1.08. Octal to Decimal Number Conversion 
1.09. Octal to Hexadecimal Number Conversion 
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1.11 DECIMAL TO BINARY NUMBER CONVERSION 

Dec Binaiy_ Dec Binary_ Dec Binary_ Dec Binary_ 
0 0000 OOO_Q 64 0100 0000 128 1000 OOO_Q 192 1100 ooo_Qj 
1 0000 0001 65 0100 0001 129 1000 0001 193 1100 0001 
2 0000 001_Q 66 0100 0010 130 1000 001_Q 194 1100 001_9 
3 0000 0011 67 0100 0011 131 1000 0011 195 1100 0011 
4 0000 01QQ 68 0100 0100 132 1000 01QQ 196 1100 010...Qj 
5 0000 0101 69 0100 0101 133 1000 0101 197 1100 0101 
6 0000 011_Q 70 0100 0110 134 1000 011_Q 198 1100 011_9 
7 0000 0111 71 0100 0111 135 1000 0111 199 1100 0111 
8 0000 10QQ 72 0100 1000 136 1000 10QQ 200 1100 100.Qj 
9 0000 1001 73 0100 1001 137 1000 1001 201 1100 1001 

10 0000 1010 74 0100 1010 138 1000 101_Q 202 1100 101_9 
11 0000 1011 75 0100 1011 139 1000 1011 203 1100 1011 
12 0000 11QQ 76 0100 1100 140 1000 11QQ 204 1100 110...Qj 
13 0000 1101 77 0100 1101 141 1000 1101 205 1100 1101 
14 0000 1110 78 0100 1110 142 1000 111Q 206 1100 111Qj 
15 0000 1111 79 0100 1111 143 1000 1111 207 1100 1111 
16 0001 OOQQ 80 0101 0000 144 1001 OOQQ 208 1101 OOQQ 
17 0001 0001 81 0101 0001 145 1001 0001 209 1101 0001 
18 0001 001_Q 82 0101 0010 146 1001 001_Q 210 1101 001_Q 
19 0001 0011 83 0101 0011 147 1001 0011 211 1101 0011 
20 0001 01QQ 84 0101 0100 148 1001 01QQ 212 1101 010Q 
21 0001 0101 85 0101 0101 149 1001 0101 213 1101 0101 
22 0001 0110 86 0101 0110 150 1001 0110 214 1101 011-Q 
23 0001 0111 87 0101 0111 151 1001 0111 215 1101 0111 
24 0001 100_Q 88 0101 1000 152 1001 10QQ 216 1101 10QQ 
25 0001 1001 89 0101 1001 153 1001 1001 217 1101 1001 
26 0001 101..Q 90 0101 1010 154 1001 101_Q 218 1101 101_Q 
27 0001 1011 91 0101 1011 155 1001 1011 219 1101 1011 
28 0001 110..Q 92 0101 1100 156 1001 11QQ 220 1101 11QQ 
29 0001 1101 93 0101 1101 157 1001 1101 221 1101 1101 
30 0001 111...Qj 94 0101 1110 158 1001 111..Q 222 1101 111-Q 
31 0001 1111 95 0101 1111 159 1001 1111 223 1101 1111 
32 0010 ooo_Qj 96 0110 0000 160 1010 OOO_Q 224 1110 OOQQ 
33 0010 0001 97 0110 0001 161 1010 0001 225 1110 0001 
34 0010 001.Qj 98 0110 0010 162 1010 001Q 226 1110 001_Q 
35 0010 0011 99 0110 0011 163 1010 0011 227 1110 0011 
36 0010 010...Qj 100 0110 0100 164 1010 010..Q 228 1110 010_Q 
37 0010 0101 101 0110 0101 165 1010 0101 229 1110 0101 
38 0010 011...Qj 102 0110 0110 166 1010 011..Q 230 1110 011_Q 
39 0010 0111 103 0110 0111 167 1010 0111 231 1110 0111 
40 0010 100_Q 104 0110 1000 168 1010 100_Q 232 1110 100_Q 
41 0010 1001 105 0110 1001 169 1010 1001 233 1110 1001 
42 0010 101_Q 106 0110 1010 170 1010 101_0 234 1110 101_0 
43 0010 1011 107 0110 1011 171 1010 1011 235 1110 1011 
44 0010 110..Q 108 0110 1100 172 1010 110..Q 236 1110 11QQ 
45 0010 1101 109 0110 1101 173 1010 1101 237 1110 1101 
46 0010 111..Q 110 0110 1110 174 1010 111..Q 238 1110 111-Q 
47 0010 1111 111 0110 1111 175 1010 1111 239 1110 1111 
48 0011 OOO_Q 112 0111 0000 176 1011 OOO_Q 240 1111 OOQQ 
49 0011 0001 113 0111 0001 177 1011 0001 241 1111 0001 
50 0011 001_Q 114 0111 0010 178 1011 001_Q 242 1111 001_Q 
51 0011 0011 115 0111 0011 179 1011 0011 243 1111 0011 
52 0011 01QQ 116 0111 0100 180 1011 010_Q 244 1111 010_Q 
53 0011 0101 117 0111 0101 181 1011 0101 245 1111 0101 
54 0011 011_Q 118 0111 0110 182 1011 011..Q 246 1111 011-Q 
55 0011 0111 119 0111 0111 183 1011 0111 247 1111 0111 

56 0011 10QQ 120 0111 1000 184 1011 100_Q 248 1111 10QQ 
57 0011 1001 121 0111 1001 185 1011 1001 249 1111 1001 
58 0011 101_Q 122 0111 1010 186 1011 101_0 250 1111 101_Q 
59 0011 1011 123 0111 1011 187 1011 1011 251 1111 1011 
60 0011 11QQ 124 0111 1100 188 1011 11QQ 252 1111 11QQ 
61 0011 1101 125 0111 1101 189 1011 1101 253 1111 1101 
62 0011 111_Q 126 0111 1110 190 1011 111_Q 254 1111 111_Q 
63 0011 1111 127 0111 1111 191 1011 1111 255 1111 1111 

To Use This Table: Find the decimal byte value you are looking up in one of 
left columns and read its binary value in the same row 
in the column immediately to the right. For example, a 
decimai value of 43 would result in a binary vaiue 
of 0010 1011. 

See Also: 1.06. Binary Number Conversions 
1.10. Octal to Binary Number Conversion 

Section 1 
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1.12. DECIMAL TO HEXADECIMAL NUMBER CONVERSION 

Dec Hex Dec 
1 1 27 
2 2 28 
3 3 29 
4 4 30 
s s 31 
6 6 32 
7 7 33 
8 8 34 
9 9 3S 

1 0 ~ 36 
1 1 8 37 
1 2 _g 38 
1 3 D 39 
1 4 E 40 
1 s F 41 
1 6 1 0 42 
1 7 1 1 43 
1 8 1 2 44 
1 9 1 3 4S 
20 1 4 46 
21 1 s 47 
22 1 6 48 
23 1 7 49 
24 1 8 so 
2S 1 9 S1 
26 1A S2 

To Use This Table: 

See Also: 

Hex Dec Hex Dec Hex Dec Hex 
18 S3 3S 79 4F 600 2S8 
1C S4 36 80 so 700 28C 
1D SS 37 81 S1 800 320 
1E S6 38 82 S2 900 384 
1F S7 39 83 S3 1000 3E8 
20 SS 3A 84 S4 2000 7DO 
21 S9 38 SS SS 3000 888 
22 60 3C 86 S6 4000 FAO 
23 61 3D 87 S7 sooo 1388 
24 62 3E 88 SS 6000 1770 
2S 63 3F 89 S9 7000 1BS8 
26 64 40 90 SA 8000 1F40 
27 6S 41 9 1 S8 9000 2328 
28 66 42 92 SC 10000 2710 
29 67 43 93 SD 20000 4E20 
2A 68 44 94 SE 30000 7S30 
28 69 4S 9S SF 40000 9C40 
2C 70 46 96 60 soooo C3SO 
20 71 47 97 61 60000 EA60 
2E 72 48 98 62 70000 11170 
2F 73 49 99 63 80000 13880 
30 74 4A 100 64 90000 1SF90 
31 7S 48 200 cs 100000 186AO 
32 76 4C 300 12C 
33 77 4D 400 190 
34 78 4E soo 1F4 

Find the decimal value in the left column and read the corresponding hexadecimal 
value in the same row in the column to its right. If you are converting a decimal 
number larger than 100, you may have to perform the conversion in steps, adding 
the results together. For example, to convert 1234S into hex, first obtain the hex 
value of decimal 10000 (271 OH), then add this to the value for 2000 decimal 
(?DOH), then add this to the value for 300 decimal (12CH), then add this to the 
value for 4S decimal (2DH). The proper result is 3039H; remember that the 
numbers you are adding are in hexadecimal. (See 1.04. Hexadecimal Addition Tables) 

1.01. Hexadecimal to Decimal Number Conversion 
1.04. Hexadecimal Addition Tables 

17 
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1.13. DECIMAL TO OCTAL NUMBER CONVERSION 

Dec Octal Dec 
1 1 27 
2 2 28 
3 3 29 
4 4 30 
5 5 3 1 
6 6 32 
7 7 33 
8 1 0 34 
9 1 1 35 

1 0 1 2 36 
1 1 1 3 37 
1 2 1 4 38 
1 3 1 5 39 
1 4 1 6 40 
1 5 1 7 41 
1 6 20 42 
1 7 21 43 
1 8 22 44 
1 9 23 45 
20 24 46 
21 25 47 
22 26 48 
23 27 49 
24 30 50 
25 31 51 
26 32 52 

To Use This Table: 

See Also: 

Octal Dec Octal Dec Octal Dec Octal 
33 53 65 79 11 7 600 1130 
34 54 66 80 120 700 1274 
35 55 67 81 121 800 1440 
36 56 70 82 122 900 1604 
37 57 71 83 123 1000 1750 
40 58 72 84 124 2000 3720 
41 59 73 85 125 3000 5670 
42 60 74 86 126 4000 7640 
43 61 75 87 127 5000 11610 
44 62 76 88 130 6000 13560 
45 63 77 89 131 7000 15530 
46 64 100 90 132 8000 17500 
47 65 101 91 133 9000 21450 
50 66 102 92 134 10000 23420 
51 67 103 93 135 20000 47040 
52 68 104 94 136 30000 72460 
53 69 105 95 137 40000 116100 
54 70 106 96 140 50000 141520 
55 71 107 97 1 41 60000 165140 
56 72 11 0 98 142 70000 210560 
57 73 11 1 99 143 80000 234200 
60 74 11 2 100 144 90000 257620 
61 75 11 3 200 310 100000 303240 
62 76 11 4 300 454 
63 77 11 5 400 620 
64 78 11 6 500 764 

Find the decimal value in the left column and read the corresponding octal value 
in the same row in the column to the right. If you are converting a decimal number 
larger than 100, you may have to perform the conversion in steps, adding the 
results together. For example, to convert 12345 into octal, first obtain the octal 
value of decimal 10000 (23420), then add this to the value for 2000 decimal 
(3720), then add this to the value for 300 decimal (454), then add this to 
the value for 45 decimal (55). The proper result is 30071; remember that the 
numbers you are adding are in octal. 

1.08. Octal to Decimal Number Conversion 
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1.14. TWO'S COMPLEMENTS 

Binary_ Com2fement 
1111 1111 0000 0001 
1111 1110 0000 0010 
1111 1101 0000 0011 
1111 1100 0000 0100 
1111 1011 0000 0101 
1111 1010 0000 0110 
1111 1001 0000 0111 
1111 1000 0000 1000 
1111 0111 0000 1001 
1111 0110 0000 1010 
1111 0101 0000 1011 
1111 0100 0000 1100 
1111 0011 0000 1101 
1111 0010 0000 1110 
1111 0001 0000 1111 
1111 0000 0001 0000 
1110 1111 0001 0001 
1110 1110 0001 0010 
1110 1101 0001 0011 
1110 1100 0001 0100 
1110 1011 0001 0101 
1110 1010 0001 0110 
1110 1001 0001 0111 
1110 1000 0001 1000 
1110 0111 0001 1001 
1110 0110 0001 1010 
1110 0101 0001 1011 
1110 0100 0001 1100 
1110 0011 0001 1101 
1110 0010 0001 1110 
1110 0001 0001 1111 
1110 0000 0010 0000 
1101 1111 0010 0001 
1101 1110 0010 0010 
1101 1101 0010 0011 
1101 1100 0010 0100 
1101 1011 0010 0101 
1101 1010 0010 0110 
1101 1001 0010 0111 
1101 1000 0010 1000 
1101 0111 0010 1001 
1101 0110 0010 1010 
1101 0101 0010 1011 
1101 0100 0010 1100 
1101 0011 0010 1101 
1101 0010 0010 1110 
1101 0001 0010 1111 
1101 0000 0011 0000 
1100 1111 0011 0001 
1100 1110 0011 0010 
1100 1101 0011 0011 
1100 1100 0011 0100 
1100 1011 0011 0101 
1100 1010 0011 0110 
1100 1001 0011 0111 
1100 1000 0011 1000 
1100 0111 0011 1001 
1100 0110 0011 1010 
1100 0101 0011 1011 
1100 0100 0011 1100 
1100 0011 0011 1101 
1100 0010 0011 1110 
1100 0001 0011 1111 
1100 0000 0100 0000 

To Use This Table: 

See Also: 

Binar_y__ Com2fement Binary_ Com2fement Binar_y__ 
1011 1111 0100 0001 0111 1111 1000 0001 0011 1111 
1011 1110 0100 0010 0111 1110 1000 0010 0011 1110 
1011 1101 0100 0011 0111 1101 1000 0011 0011 1101 
1011 1100 0100 0100 0111 1100 1000 0100 0011 1100 
1011 1011 0100 0101 0111 1011 1000 0101 0011 1011 
1011 1010 0100 0110 0111 1010 1000 0110 0011 1010 
1011 1001 0100 0111 0111 1001 1000 0111 0011 1001 
1011 1000 0100 1000 0111 1000 1000 1000 0011 1000 
1011 0111 0100 1001 0111 0111 1000 1001 0011 0111 
1011 0110 0100 1010 0111 0110 1000 1010 0011 0110 
1011 0101 0100 1011 0111 0101 1000 1011 0011 0101 
1011 0100 0100 1100 0111 0100 1000 1100 0011 0100 
1011 0011 0100 1101 0111 0011 1000 1101 0011 0011 
1011 0010 0100 1110 0111 0010 1000 1110 0011 0010 
1011 0001 0100 1111 0111 0001 1000 1111 0011 0001 
1011 0000 0101 0000 0111 0000 1001 0000 0011 0000 
1010 1111 0101 0001 0110 1111 1001 0001 0010 1111 
1010 1110 0101 0010 0110 1110 1001 0010 0010 1110 
1010 1101 0101 0011 0110 1101 1001 0011 0010 1101 
1010 1100 0101 0100 0110 1100 1001 0100 0010 1100 
1010 1011 0101 0101 0110 1011 1001 0101 0010 1011 
1010 1010 0101 0110 0110 1010 1001 0110 0010 1010 
1010 1001 0101 0111 0110 1001 1001 0111 0010 1001 
1010 1000 0101 1000 0110 1000 1001 1000 0010 1000 
1010 0111 0101 1001 0110 0111 1001 1001 0010 0111 
1010 0110 0101 1010 0110 0110 1001 1010 0010 0110 
1010 0101 0101 1011 0110 0101 1001 1011 0010 0101 
1010 0100 0101 1100 0110 0100 1001 1100 0010 0100 
1010 0011 0101 1101 0110 0011 1001 1101 0010 0011 
1010 0010 0101 1110 0110 0010 1001 1110 0010 0010 
1010 0001 0101 1111 0110 0001 1001 1111 0010 0001 
1010 0000 0110 0000 0110 0000 1010 0000 0010 0000 
1001 1111 0110 0001 0101 1111 1010 0001 0001 1111 
1001 1110 0110 0010 0101 1110 1010 0010 0001 1110 
1001 1101 0110 0011 0101 1101 1010 0011 0001 1101 
1001 1100 0110 0100 0101 1100 1010 0100 0001 1100 
1001 1011 0110 0101 0101 1011 1010 0101 0001 1011 
1001 1010 0110 0110 0101 1010 1010 0110 0001 1010 
1001 1001 0110 0111 0101 1001 1010 0111 0001 1001 
1001 1000 0110 1000 0101 1000 1010 1000 0001 1000 
1001 0111 0110 1001 0101 0111 1010 1001 0001 0111 
1001 0110 0110 1010 0101 0110 1010 1010 0001 0110 
1001 0101 0110 1011 0101 0101 1010 1011 0001 0101 
1001 0100 0110 1100 0101 0100 1010 1100 0001 0100 
1001 0011 0110 1101 0101 0011 1010 1101 0001 0011 
1001 0010 0110 1110 0101 0010 1010 1110 0001 0010 
1001 0001 0110 1111 0101 0001 1010 1111 0001 0001 
1001 0000 0111 0000 0101 0000 1011 0000 0001 0000 
1000 1111 0111 0001 0100 1111 1011 0001 0000 1111 
1000 1110 0111 0010 0100 1110 1011 0010 0000 1110 
1000 1101 0111 0011 0100 1101 1011 0011 0000 1101 
1000 1100 0111 0100 0100 1100 1011 0100 0000 1100 
1000 1011 0111 0101 0100 1011 1011 0101 0000 1011 
1000 1010 0111 0110 0100 1010 1011 0110 0000 1010 
1000 1001 0111 0111 0100 1001 1011 0111 0000 1001 
1000 1000 0111 1000 0100 1000 1011 1000 0000 1000 
1000 0111 0111 1001 0100 0111 1011 1001 0000 0111 
1000 0110 0111 1010 0100 0110 1011 1010 0000 0110 
1000 0101 0111 1011 0100 0101 1011 1011 0000 0101 
1000 0100 0111 1100 0100 0100 1011 1100 0000 0100 
1000 0011 0111 1101 0100 0011 1011 1101 0000 0011 
1000 0010 0111 1110 0100 0010 1011 1110 0000 0010 
1000 0001 0111 1111 0100 0001 1011 1111 0000 0001 
1000 0000 1000 0000 0100 0000 1100 0000 0000 0000 

Find the binary value you want to convert in one of the left columns. Read its 
corresponding two's complement value in the same row in the column to the right. 

1.06. Binary Number Conversions 
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Com2fement 
1100 0001 
1100 0010 
1100 0011 
1100 0100 
1100 0101 
1100 0110 
1100 0111 
1100 1000 
1100 1001 
1100 1010 
1100 1011 
1100 1100 
1100 1101 
1100 1110 
1100 1111 
1101 0000 
1101 0001 
1101 0010 
1101 0011 
1101 0100 
1101 0101 
1101 0110 
1101 0111 
1101 1000 
1101 1001 
1101 1010 
1101 1011 
1101 1100 
1101 1101 
1101 1110 
1101 1111 
1110 0000 
1110 0001 
1110 0010 
1110 0011 
1110 0100 
1110 0101 
1110 0110 
1110 0111 
1110 1000 
1110 1001 
1110 1010 
1110 1011 
1110 1100 
1110 1101 
1110 1110 
1110 1111 
1111 0000 
1111 0001 
1111 0010 
1111 0011 
1111 0100 
1111 0101 
1111 0110 
1111 0111 
1111 1000 
1111 1001 
1111 1010 
1111 1011 
1111 1100 
1111 1101 
1111 1110 
1111 1111 
0000 0000 

• 
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1.15. COMMON 8086 FAMILY DATA FORMATS 

high word (address n+ 1) low word (address n) 

< - - Most Significant Least Significant- -> 

< - - - - - - Byte 3 - - - - - - - > < - - - - - - Byte 2 - - - - - - - > < - - - - - - Byte 1 - - - - - - - > < - - - - - - Byte 0 - - - - - - - > 

Byte 7 6 5 4 3 2 0 

Word 151413121110 9 8 7 6 5 4 3 2 0 

Double Word 3 1 3 0 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 21 2 0 1 9 1 8 1 7 1 6 1 5 1 4 1 3 1 2 1 1 1 0 9 8 7 6 5 4 3 2 0 

Notes: 

Sign Bit (if used) 

Numbers in boxes are the bit numbers; note that the numbering of bits 
starts with the least significant bit labeled as zero 

Integer Storage Abilities 

Nibble l Binary I 
3 0 

Byte I± !Two's complemenij 
7 6 0 

Word Two's complement 
15 14 0 

Double Word ._I ±__.l _________ T_w""'o""''s'---co"'-m_...pl_e_m_e_n"-t ______ _, 

Notes: 

See Also: 

31 30 0 

Numbers beneath boxes indicate bit numbers (high=most significant) 

1 .14. Two's Complements 
1 .16. Common Numeric Data Formats 
1.17. Common String Formats 

Smallest Integer Value Largest Integer Value 

1 
o I 15 

I 
I 

-12s I 127 

I 
I 

-32,768 I 32,767 

I 
I 

-2,147,483,648 1 2,147,483,647 
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1.16. COMMON NUMERIC DATA FORMATS 

8087 Word Integer ._l± _ __._ __ T_w_o_'_s_c_o_m_.p_le_m_e_n_t _ __. 
15 14 

8087 Short Integer I± 
31 30 

8087 Long Integer I± 
63 62 

8087 Packed Decimal I± Unused 
79 78 72 71 

8087 Short Real I± !Biased exponent (7FH) 
31 30 

0 

Two's complement 
0 

Two's complement 

18 consecutive 4-bit packed decimal values 

1.0 assumed 
I 

I Significand 
23 22 

1.0 assumed 
I 

0 

0 

8087 Long Real ... l± _ _._ __ B_ia_s_ed_e_x.._po_n_e_n_t~(3_F_F_H~) ___ _._l _____ S_ig_n_i_fic_a_n_d _______ __. 

63 62 52 51 0 

Explicit 1.0 

I 

0 

8087 Temporary Real ... l± _ __._ _______ B_ia_s_e_d_e_x.._po_n_e_n_t_.(3_F_F_F_H_.l ___ ~ _______ S_i_gn_i_fi_ca_n_d ________ ___. 

79 78 

IEEE Floating Point I± I Biased exponent (3FFH) I 
63 62 

MASI.A Long Real (DQ) Biased exponent (81 H) 

63 

1.0 assumed 
I 

64 63 62 

I Significand 
52 51 

1.0 assumed 
I 

I Significand 
56 55 54 

1.0 assumed 
I 

MASI.A Short Real (DD) ~IB~ia~s~e~d_e~x.p~o_ne~n~t~(8~1~H~l __ --""l±"--_._l_~S~ig~n_if~ic~a~nd~-------' 

Notes: 

31 24 23 22 0 

•Numbers beneath boxes indicate bit numbers (high=most significant) 
•A bit value of 1 in the sign position (±) indicates the value is negative 
•Exponent specifies the power of two by which the significand must be 
raised to obtain the value of a real number 
•Significand specifies a binary value to be raised by the exponent 
•Note that some data formats are "normalized" (i.e., have an assumed 
left-most bit of 1 ). Also, note that the decimal point in real numbers will 
be to the right of the left-most digit in the significand. 
•The IEEE floating point format has an assumed high-order bit 
of 1 (i.e., is "normalized") 
•Note that the exponent for IEEE floating point numbers is "biased" by an 
implementation-dependent amount. For the 8087, the real 
exponent = exponent - 1 023. 

0 

0 

0 
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Table 1.16. Continued 

La..r_out of 8087 Data in Memoty_ 
Byte Legend 

Number b=binary digit 

high 9 

I 8 

I 7 

I 6 
Position 5 

in 4 

Memory 3 

I 2 

I 1 
low 0 

To Use This Table: 

8087 Word lnteyJ_er 
8087 Short lnteg_er 

8087 Lof"!IJ_ lnt~r 
8087 Packed Decimal 
8087 Short Real 
8087 LOf"!IJ_ Real 
8087 Tempprar}'_ Real 
IEEE Floati'lfl_Point 
MASM Lof"!Il_ Real 
MASM Short Real 

Source: 

See Also: 

e=exponent bit 
S=significant bit ±uuuuuuu ±eeeeeee 
!=two's complement bit .--------, bbbb bbbb eeeeeeee 
±=sign bit ~ bbbb bbbb ±eeeeeee ssssssss 
u=unused bit ~ bbbb bbbb eeeessss ssssssss 

~ bbbb bbbb ssssssss SS SSS SSS 

~ bbbb bbbb ssssssss ssssssss 
±ttttttt ~ bbbb bbbb ±eeeeeee ssssssss ssssssss 

= tttttttt ~ bbbb bbbb esssssss ssssssss ssssssss 
tttttttt ~ bbbb bbbb ssssssss ssssssss ssssssss 

t tttttttt tttttttt bbbb bbbb ssssssss ssssssss ssssssss 
Word Short Long Packed Short Long Temporary 
lntell_er lnt~er lnt~er Decimal Real Real Real 

This table shows where each bit position is stored in memory, and what it is used for. Each letter or symbol 
in the boxes represents one bit (lower right is the least significant, upper left is most significant); each row 
represents one byte in memory. 

Numeric Ran_gps Acce.I!_tabte to Data Formats 
Smallest Value Acc~ed La1JJ_est Value Acc~ed 

-32,768 32,767 
-2, 147,483,648 2,147,483,647 

-9 ,223 ,372 ,036, 854 '775,808 9,223,372. 036 ,854 '775,807 
-110"18)-1 _(10"181-1 

8.43 x 10"-37 3.37 x 10"38 
4.19 x 10"-307 1.67 x 10"308 
3.4 x 10"-4932 1.2 x 10"4932 
4.19 x 10"-307 1.67 x 10"308 

Intel 8087 Data Book, IEEE 

1.14. Two's Complements 
1 .15. Common 8086 Family Data Formats 

1.17. COMMON STRING FORMATS 

DOS Command Line 

DOS Display String 
(Int 21, Function 9) 

ASCllZ 

c· 

Pascal* 

BAS/CA** 
(Microsoft BASIC) 

Notes: 

See Also: 

I Length String 

0 127 

String $ 
0 Length+1 

String I o I 
0 Length+1 

String I o I 
0 Length+1 

I StrLength I String 

0 2 Length+2 

I Length Pointer --------> String 

0 2 Pointer Pointer + Length 

•*Not all C and Pascal compilers follow these formats exactly, but this is the 

recognized standard for each 
•**Note that for BASICA, the string and the information about it are not stored 
consecutively in memory 

1.15. Common 8086 Family Data Formats 
1.16. Common Numeric Data Formats 

Section 

±eeeeeee 
eeeessss 
ssssssss 
ssssssss 
ssssssss 
ssssssss 
ssssssss 
ssssssss 
IEEE 
FP 



1.18. COMMON MEMORY AREA TERMINOLOGY 

Term Bits Possible Values DescriQtion 
Bit 1 2 Bina!Y_ dlg)t - a sin_g)e d!.9._ital element 
Nibble 4 16 One-half a b_y]:e is a "nibble" 

B_y_te 8 256 Standard "cell" of data, es_Q_ecial!Y_ ASCII characters 
Word 16 65536 8086 fami!Y_ of CPUs deal with this amount of data at a time 

Double Word 32 4294967296 Smallest memo!Y_ area that can handle an 8086 seg_ment:offset address 

Par~a_Q_h 128 NA 16 consecutive b_y_tes of data 

Pcme 2048 NA 256 consecutive b_y]:es of data 

Se_g_ment NA NA 65536 consecutive b~es of data 

Kilob_y_te NA NA 1024 ~es 
Me_g_ab_y_te NA NA 1048576 bj'tes 

See Also: 1.27. Powers of Two 

Conventional Use 
Boolean value 

Bina!Y_ Coded Dlg)t J.0-91 or hex dlgjt J.0-Fl 
ASCII character 

Short lnte_g_er; memory address _{_not includin_g_ se_g_mentl] 

Long_ int~ers or segment addresses 

Memo!Y_ allocation blocks 

2 Jlcmes = 1 sector of data 
OS, CS, ES, or SS segment 

NA 

NA 

-0 
() 

g> 
c 
0 
CD 
O'" 
0 
0 
'7\' 

I\) 
w 
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1.19. BINARY CODED DECIMAL NUMBER FORMAT 

Nibble J.pne BCD valuel 
Decimal BCD 

0 0000 
1 0001 
2 0010 
3 0011 
4 0100 
5 0101 
6 0110 
7 0111 
8 1000 
9 1001 

B_y!e jJwo BCD valuesl 
Decimal BCD 

00 0000 0000 
01 0000 0001 
02 0000 0010 
03 0000 0011 
04 0000 0100 
05 0000 0101 
06 0000 0110 
07 0000 0111 
08 0000 1000 
09 0000 1001 
10 0001 0000 
1 1 0001 0001 
12 0001 0010 
13 0001 0011 
14 0001 0100 
15 0001 0101 
16 0001 0110 
17 0001 0111 
18 0001 1000 
19 0001 1001 
20 0010 0000 
21 0010 0001 
22 0010 0010 
23 0010 0011 
24 0010 0100 

Notes: 

See Also: 

Decimal BCD Decimal BCD Decimal 
25 0010 0101 50 0101 0000 
26 0010 0110 51 0101 0001 
27 0010 0111 52 0101 0010 
28 0010 1000 53 0101 0011 
29 0010 1001 54 0101 0100 
30 0011 0000 55 0101 0101 
31 0011 0001 56 0101 0110 
32 0011 0010 57 0101 0111 
33 0011 0011 58 0101 1000 
34 0011 0100 59 0101 1001 
35 0011 0101 60 0110 0000 
36 0011 0110 61 0110 0001 
37 0011 0111 62 0110 0010 
38 0011 1000 63 0110 0011 
39 0011 1001 64 0110 0100 
40 0100 0000 65 0110 0101 
41 0100 0001 66 0110 0110 
42 0100 0010 67 0110 011'1 
43 0100 0011 68 0110 1000 
44 0100 0100 69 0110 1001 
45 0100 0101 70 0111 0000 
46 0100 0110 71 0111 0001 
47 0100 0111 72 0111 0010 
48 0100 1000 73 0111 0011 
49 0100 1001 74 0111 0100 

Two binary coded digits may be stored in one byte, as shown in the lower table 

1.11. Decimal to Binary Number Conversion 
1 .15. Common 8086 Family Data Formats 
1 .16. Common Numeric Data Formats 

Section 1 

BCD 
75 0111 0101 
76 0111 0110 
77 0111 0111 
78 0111 1000 
79 0111 1001 
80 1000 0000 
81 1000 0001 
82 1000 0010 
83 1000 0011 
84 1000 0100 
85 1000 0101 
86 1000 0110 
87 1000 0111 
88 1000 1000 
89 1000 1001 
90 1001 0000 
91 1001 0001 
92 1001 0010 
93 1001 0011 
94 1001 0100 
95 1001 0101 
96 1001 0110 
97 1001 0111 
98 1001 1000 
99 1001 1001 
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1.20. ASCII CONTROL CODES 

Dec Hex Binary_ ~nemonic Name Definition 

0 00 0000 0000 NUl Null S_Q_ace filler character/used in ou!Q_ut timing_ for some device drivers 

1 01 
2 02 

3 03 
4 04 
5 05 
6 06 

7 07 

8 08 
9 09 

10 OA 
11 OB 
12 OC 
13 OD 
14 OE 
15 OF 
16 10 

17 11 
18 12 
19 13 

20 14 

21 15 

22 16 

23 17 
24 18 
25 19 
26 1A 

27 1B 
28 1C 

29 1D 
30 1E 
31 1F 

Notes: 

0000 0001 ro-l Start of header Marks b~nni1!9_ of messC!9_e header 

0000 0010 STX Start of text Marks b~nnin_g_ of data block jtex!}_ 

0000 0011 ED< End of text Marks end of data block ~ex!.)_ 

0000 0100 EOT End of transmission Marks end of transmission session 

0000 0101 8'.Q I n_g_uir.y_ R~uest for identification or information 

0000 0110 ACK Acknowledgement "Yes" answer to queries or "ready for next transmission"/ used 
a~nchronous _Q_rotocols for timi1!9_ 

0000 0111 BEL Bell Rirl9_s bell or audible alarm on terminal 

0000 1000 BS Back~ace Moves cursor _Q_osition back one character 

0000 1001 HT Horizontal tab Moves cursor _e_osition to next tab sto_e_ on line 

0000 1010 LF Line feed Moves cursor _Q_osition down one line 

0000 1011 VT Vertical tab Moves cursor _e_osition down to next "tab line" 

0000 1100 R= Form feed Moves cursor _Q_osition to t~ of next _Q_ag_e 

0000 1101 CR Carriag_e return Moves cursor to left maffi!n 

0000 1110 $'.) Shift out Next characters do not fo!!ow ASC!! definitions 

0000 1111 SI Shift in Next characters revert to ASCII meani1!9_ 

0001 0000 a.E Data link esca_e_e Used to control transmissions usirl.9_ "esc'!E_e seguences" 

0001 0001 DC1 Device control 1 Not defined; normal!Y_ used for ON controls; usual!Y_ user defined 

0001 0010 DC2 Device control 2 Not defined; normal!Y_ used for ON controls; usual!Y_ user defined 

0001 0011 DC3 Device control 3 Not defined; normal!Y_ used for OFF controls; usual!Y_ user defined 

0001 0100 DC4 Device control 4 Not defined; normal!Y_ used for OFF controls; usual!Y_ user defined 

0001 0101 NAK Negative acknowledgment "No" answer to questions or "errors found, retransmit"/used in 
a~nchronous _Q_rotocols 

0001 0110 SYN S_y_nchronous idle Sent b_y_ s_y_nchronous devices when idle to insure sync 

0001 0111 ETB End of transmission block Marks block boundaries in transmission 

0001 1000 CAN Cancel Indicates _e_revious transmission should be disr~arded 

0001 1001 EM End of medium Marks end of _Q_h_y_sical media, as in _Q_C!.E>_er t~e 

0001 1010 SUB Substitute Used to re_Q)ace a character known to be wron_g_ 

0001 1011 EOC Esca~ Marks b~ginni11g_ of an Esca_Q_e control s~uence 

0001 1100 FS File se_e_arator Marker for major _e_ortion of transmission 

0001 1101 GS Grou_Q_ se_Q_arator Marker for submajor J~_ortion of transmission 

0001 1110 RS Record se_Q_arator Marker for minor _Q_ortion of transmission 

0001 1111 us Unit se_Q_arator Marker for most minor _Q_ortion of transmission 

•ASCII control codes are sometimes used to "formalize" a communications session between communications devices 

•DC1, DC2, DC3, DC4, FS, GS, RS, and US all have user-defined meanings, and may vary in use between 

sessions or devices 
•DC4 is often used as a general "stop transmission character" 
•Codes used to control cursor position may be used to control print devices, and move the print 
head accordingly. Not all devices support the full set of positioning codes, however. 

See Also: 1.21 ASCII Character Set 

in 
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1.21. ASCII CHARACTER SET 

Dec Hex Octal 

0 00 0 
1 01 1 
2 02 2 
3 03 3 
4 04 4 
s OS s 
6 06 6 
7 07 7 
8 08 10 
9 09 11 

10 OA 12 
11 OB 13 
12 QC 14 
13 OD 1S 
14 OE 16 
1S OF 17 
16 10 20 
17 11 21 
18 12 22 
19 13 23 
20 14 24 
21 1 S 2S 
22 16 26 
23 1 7 27 
24 18 30 
2S 19 31 
26 1A 32 
27 1B 33 
28 1C 34 
29 10 3S 
30 1E 36 
31 1F 37 
32 20 40 
33 21 41 
34 22 42 
3S 23 43 
36 24 44 
37 2S 4S 
38 26 46 
39 27 47 
40 28 so 
41 29 S1 
42 2A S2 
43 2B S3 
44 2C S4 
4S 2D SS 
46 2E S6 
47 2F S7 
48 30 60 
49 31 61 
so 32 62 
S1 33 63 
S2 34 64 
S3 3S 6S 
S4 36 66 
SS 37 67 
S6 38 70 
S7 39 71 
S8 3A 72 
59 3B 73 
60 3C 74 
61 3D 7S 
62 3E 76 
63 3F 77 

Notes: 

Binary_ Name Character 

0000 0000 NUL None 
0000 0001 ~ "A* 
0000 0010 STX "B* 

0000 0011 ETX "C* 

0000 0100 EOT "D* 

0000 0101 8\Q "E* 
0000 0110 ACK "F* 
0000 0111 BEL "G* 
0000 1000 BS "H* 
0000 1001 HT "'I* 
0000 1010 LF "'J. 

0000 1011 VT "K* 
0000 1100 FF "L • 
0000 1101 ffi "M* 
0000 1110 S) "N* 
0000 1111 SI "0* 
0001 0000 OLE "P* 
0001 0001 DC1 "0* 
0001 0010 DC2 "R* 
0001 0011 DC3 "S* 
0001 0100 DC4 "T* 
0001 0101 NAK "U* 
0001 0110 SYN "V* 
0001 0111 ETB AW* 

0001 1000 CAN "X* 
0001 1001 EM "Y* 
0001 1010 SUB "Z* 
0001 1011 ~ "l* 
0001 1100 FS "' \ . 
0001 1101 GS "l* 
0001 1110 RS "'"'. 
0001 1111 us "' . 
0010 0000 ~ce ~ace 

0010 0001 exclamation _Q_oint ! 
0010 0010 l_g_uotation mark 
0010 0011 number sl.9_n # 
0010 0100 dollar sign $ 
0010 0101 l.Q_ercent sl.9_n % 

0010 0110 am_Q_ersand & 

0010 0111 ~ostrqQ_he 
0010 1000 qQ_enir:!.9....Q_arenthesis Ll 
0010 1001 closing parenthesis lt 
0010 1010 asterisk 
0010 1011 l£!us sl.9_n + 
0010 1100 comma 
0010 1101 h_yp_hen or minus s!g_n -
0010 1110 l.Q_eriod 
0010 1111 slash I 
0011 0000 zero 0 
0011 0001 one 1 
0011 0010 two 2 
0011 0011 three 3 
0011 0100 four 4 
0011 0101 five s 
0011 0110 six 6 
0011 0111 seven 7 
0011 1000 elg_ht 8 
0011 1001 nine 9 
0011 1010 colon : 
0011 1011 semicolon ; 

0011 1100 less than sl.9_n < 
0011 1101 e_g_ual s!g_n = 

0011 1110 lg_reater than sig_n > 
0011 1111 l_g_uestion mark ? 

•IBM does not use the ASCII codes for all 
characters, using, for example, the lower 32 
characters for graphics (See 1 .22. IBM ASCII 
Character Set) 
•*ASCII defines characters 0-31 to be control 
characters (or nonprinting characters). On many 
systems the characters will display as shown 
and you can use the control sequence shown to 
enter these values from most systems' keyboards. 

Dec Hex Octal Binary_ 
64 40 100 0100 0000 
6S 41 101 0100 0001 
66 42 102 0100 0010 
67 43 103 0100 0011 
68 44 104 0100 0100 
69 45 105 0100 0101 
70 46 106 0100 0110 
71 47 107 0100 0111 
72 48 110 0100 1000 
73 49 111 0100 1001 
74 4A 112 0100 1010 
7S 4B 113 0100 1011 
76 4C 114 0100 1100 
77 4D 11 S 0100 1101 
78 4E 116 0100 1110 
79 4F 117 0100 1111 
80 so 120 0101 0000 
81 S1 121 0101 0001 
82 S2 122 0101 0010 
83 S3 123 0101 0011 
84 S4 124 0101 0100 
8S SS 12S 0101 0101 
86 56 126 0101 0110 
87 S7 127 0101 0111 
88 S8 130 0101 1000 
89 S9 131 0101 1001 
90 5A 132 0101 1010 
91 SB 133 0101 1011 
92 SC 134 0101 1100 
93 SD 13S 0101 1101 
94 5E 136 0101 1110 
9S SF 137 0101 1111 
96 60 140 0110 0000 
97 61 141 0110 0001 
98 62 142 0110 0010 
99 63 143 0110 0011 

100 64 144 0110 0100 
101 6S 14S 0110 0101 
102 66 146 0110 0110 
103 67 147 0110 0111 
104 68 150 0110 1000 
10S 69 1 S1 0110 1001 
106 6A 1S2 0110 1010 
107 6B 1S3 0110 1011 
108 6C 1S4 0110 1100 
109 6D 1SS 0110 1101 
110 6E 1S6 0110 1110 
111 6F 1S7 0110 1111 
112 70 160 0111 0000 
113 71 161 0111 0001 
114 72 162 0111 0010 
11S 73 163 0111 0011 
116 74 164 0111 0100 
117 7S 16S 0111 0101 
118 76 166 0111 0110 
119 77 167 0111 0111 
120 78 170 0111 1000 
121 79 171 0111 1001 
122 7A 172 0111 1010 
123 7B 173 0111 1011 
124 7C 174 0111 1100 
12S 70 175 0111 1101 
126 7E 176 0111 1110 
127 7F 177 0111 1111 

See Also: 

Section 

Name Character 

at slgn @ 

ca_Qital A A 

c'!E.!tal B B 
ca_Qital C c 
c'!E.!tal D D 

c'!E.!tal E E 
c~tal F F 
ca_Qital G G 
capjtal H H 
ca_Qital I I 
CC!Eltal J J 
c~tal K K 

c'!E.!tal L L 
ca_pital M M 
c~tal N N 
c'!E.!tal O 0 
c~tal P p 

c'!E.!tal Q Q 

c'!E.!tal R R 
c~tal S s 
c'!E.!tal T T 

c'!E.!tal U u 
c~tal V v 
c'!E.!tal W w 
c~tal X x 
c~tal Y y 

CC!Eltal Z z 
cm_ening_ bracket lL 
backward slash \ 
closi1!9_ bracket ll 
caret "' 
underscore 

Lg_rave 
lowercase A a 
lowercase B b 
lowercase C c 
lowercase D d 
lowercase E e 
lowercase F f 
lowercase G L9._ 
lowercase H h 
lowercase I i 
lowercase J li 
lowercase K k 
lowercase L I 
lowercase M m 
lowercase N n 
lowercase 0 0 

lowercase P l2-
lowercase Q lg_ 
lowercase R r 
lowercase S s 
lowercase T t 
lowercase U u 
lowercase V v 
lowercase W w 
lowercase X x 
lowercase Y [y_ 
lowercase Z z 
o_Q_eni'!9_ brace LL 
vertical line l 
closin_g_ brace ll 
tilde -
DEL Delete 

1.20. ASCII Control Codes 
1.22. IBM ASCII Character Set 
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1.22. IBM ASCII CHARACTER SET 

Dec Hex Octal Binar.Y.._ Name Character Dec Hex Octal Bina/}'_ Name Character 

0 00 0 0000 000-0 blank 64 40 100 0100 0000 at sign @ 

1 01 1 0000 0001 h~face Q 65 41 101 0100 0001 caQital A A 
2 02 2 0000 0010 inverse h~ face e 66 42 102 0100 0010 caQital B B 
3 03 3 0000 0011 heart • 67 43 103 0100 0011 c~ital C c 
4 04 4 0000 0100 diamond • 68 44 104 0100 0100 caQital D D 
5 05 5 0000 0101 club • 69 45 105 0100 0101 caQital E E 
6 06 6 0000 0110 ~ade • 70 46 106 0100 0110 caQital F F 
7 07 7 0000 0111 bullet . 71 47 107 0100 0111 caQital G G 

8 08 1 0 0000 1000 inverse bullet a 72 48 110 0100 1000 caQital H H 

9 09 11 0000 1001 circle 0 73 49 111 0100 1001 caQital I I 

1 0 OA 12 0000 1010 inverse circle ~ 74 4A 112 0100 1010 caQital J J 
11 OB 13 0000 1011 male slgn d 
12 oc 14 0000 1100 female s_ig_n :2: 

75 48 113 0100 1011 c~tal K K 

76 4C 114 0100 1100 caQital L L 

13 OD 15 0000 1101 sif!g)e note I 77 40 115 0100 1101 caQital M M 

14 OE 16 0000 1110 double note 1. 78 4E 116 0100 1110 caQital N N 

15 OF 17 0000 1111 sun ~ 79 4F 117 0100 1111 c~tal 0 0 

16 10 20 0001 0000 r_ig__ht triaf!g)e ~ 80 50 120 0101 0000 caQital P p 

17 11 21 0001 0001 left triaQ_g_)e ~ 81 51 121 0101 0001 caQital Q Q 
18 12 22 0001 0010 u_Q[down arrow i 82 52 122 0101 0010 c~tal R R 

i9 13 23 0001 0011 double exclamation !! 
20 14 24 0001 0100 LQ_arag_r~h slg_n 3: 

83 53 123 0101 0011 c~tal S s 
84 54 124 0101 0100 caQital T T 

21 15 25 0001 0101 section sl_g_n § 85 55 125 0101 0101 caQital U u 
22 16 26 0001 0110 rectang_ular bullet - 86 56 126 0101 0110 caQital V v 
23 17 27 0001 0111 u_Q[down to line i 87 57 127 0101 0111 c~tal W w 
24 18 30 0001 1000 u_Q_ arrow t 88 58 130 0101 1000 c~ital X x 
25 19 31 0001 1001 down arrow .i. 89 59 131 0101 1001 caQital Y y 

26 1A 32 0001 1010 r_ig__ht arrow -+ 90 5A 132 0101 1010 caQital Z z 
27 18 33 0001 1011 left arrow +- 91 58 133 0101 1011 qp_ening_ bracket lL 
28 1C 34 0001 1100 lower left box ,_ 92 5C 134 0101 1100 backward slash \ 
29 1D 35 0001 1101 left/rig_ ht arrow '4+ 93 50 135 0101 1101 closing_ bracket [J 
30 1E 36 0001 1110 U.Q triaf!g)e • 94 5E 136 0101 1110 caret A 

31 1F 37 0001 1111 down triaQ_g_)e ... 95 5F 137 0101 1111 underscore 

32 20 40 0010 0000 ~ace ~ace 96 60 140 0110 0000 1.g_rave 

33 21 41 0010 0001 exclamation j)_9int ! 97 61 141 0110 0001 lowercase A a 

34 22 42 0010 0010 l_g_uotation mark 98 62 142 0110 0010 lowercase B b 

35 23 43 0010 0011 number sl_g_n # 99 63 143 0110 0011 lowercase C c 

36 24 44 0010 0100 dollar s1_g_n $ 100 64 144 0110 0100 lowercase D d 
37 25 45 0010 0101 ll:>_ercent sign % 101 65 145 0110 0101 lowercase E e 

38 26 46 0010 0110 am_Q_ersand & 102 66 146 0110 0110 lowercase F f 

39 27 47 0010 0111 <!e_ostro_Q_he 103 67 147 0110 0111 lowercase G Lg_ 
40 28 50 0010 1000 qp_enil!9__Q_arenthesis Le 104 68 150 0110 1000 lowercase H h 

41 29 51 0010 1001 closi'![_e_arenthesis ll 105 69 151 0110 1001 lowercase I i 

42 2A 52 0010 1010 asterisk 106 6A 152 0110 1010 lowercase J li 
43 28 53 0010 1011 lQ)us s_ig_n + 107 68 153 0110 1011 lowercase K k 

44 2C 54 0010 1100 comma 108 6C 154 0110 1100 lowercase L I 

45 20 55 0010 1101 ~en or minus sl_g_n 109 60 155 0110 1101 lowercase M m 

46 2E 56 0010 1110 ll:>_eriod 110 6E 156 0110 1110 lowercase N n 

47 2F 57 0010 1111 slash I 111 6F 157 0110 1111 lowercase 0 0 

48 30 60 0011 0000 zero 0 112 70 160 0111 0000 lowercase P lQ_ 
49 31 61 0011 0001 one 1 113 71 161 0111 0001 lowercase Q lq 
50 32 62 0011 0010 two 2 114 72 162 0111 0010 lowercase R r 

51 33 63 0011 0011 three 3 115 73 163 0111 0011 lowercase S s 

52 34 64 0011 0100 four 4 116 74 164 0111 0100 lowercase T t 

53 35 65 0011 0101 five 5 117 75 165 0111 0101 lowercase U u 

54 36 66 0011 0110 six 6 118 76 166 0111 0110 lowercase V v 
55 37 67 0011 0111 seven 7 119 77 167 0111 0111 lowercase W w 

56 38 70 0011 1000 e_ig_ht 8 120 78 170 0111 1000 lowercase X x 

57 39 71 0011 1001 nine 9 121 79 171 0111 1001 lowercase Y [y_ 
58 3A 72 0011 1010 colon : 122 7A 172 0111 1010 lowercase Z z 

59 38 73 0011 1011 semicolon ; 123 78 173 0111 1011 openir:!9_ brace II 
60 3C 74 0011 1100 less than sign < 124 7C 174 0111 1100 vertical line ll 
61 30 75 0011 1101 ~ual s1_g_n = 125 70 175 0111 1101 closir:!9_ brace ll 
62 3E 76 0011 1110 Lgreater than s1_g_n > 126 7E 176 0111 1110 tilde -
63 3F 77 0011 1111 l_g_uestion mark ? 127 7F 177 0111 1111 small house 6 

(Continued) 
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Table 1.22. Continued 

Dec IHex Octal I 
128 80 200 
129 81 201 
130 82 202 
131 83 203 
132 84 204 

133 as 20S 
134 86 206 

13S 87 207 

136 88 210 

137 89 211 

138 BA 212 

139 BB 213 
140 BC 214 
141 SD 21S 
142 BE 216 
143 BF 217 
144 90 220 
14S 91 221 
146 92 222 
147 93 223 
148 94 224 
149 9S 22S 
1SO 96 226 
1S1 97 227 
1S2 98 230 
1S3 99 231 
1S4 9A 232 
1SS 9B 233 
1S6 9C 234 
1S7 9D 23S 
1S8 9E 236 
1S9 9F 237 
160 AO 240 
161 A1 241 
162 A2 242 
163 A3 243 
164 A4 244 
16S AS 24S 
166 A6 246 
167 A7 247 
168 AB 2SO 
169 A9 2S1 
170 AA 2S2 
171 AB 2S3 
172 AC 2S4 
173 AD 2SS 
174 AE 2S6 
17S AF 2S7 
176 BO 260 
177 B1 261 
178 B2 262 
179 B3 263 
180 B4 264 
181 BS 26S 
182 B6 266 
183 B7 267 
184 BB 270 
18S B9 271 
186 BA 272 
187 BB 273 
186 oc 274 
189 BD 27S 
190 EE 276 
191 BF 277 

Notes: 

Source: 

See Also: 

Binar_y_ I Name Character ! Dec Hex Octal Binary_ Name 
1000 0000 C cediHa re 192 co 300 1100 0000 single lower left 
1000 0001 u umlaut ii 193 C1 301 1100 0001 single lower junction 
1000 0010 e acute e 194 C2 302 1100 0010 single upp_er iunction __ 
1000 0011 a circumflex A 19S C3 303 1100 0011 sinole left junction 
1000 0100 a umlaut a 196 C4 304 1100 0100 single horizontal 
1000 0101 a_grave a 197 cs 30S 1100 0101 single intersection 
1000 0110 a ril!Q_ A 198 C6 306 1100 0110 2 to 1 left junction 
1000 0111 c cedilla c;: 199 C7 307 1100 0111 1 to 2 left junction 
1000 1000 e circumflex e 200 ca 310 1100 1000 double lower left 
1000 1001 e umlaut e 201 C9 311 1100 1001 double upper left 
1000 1010 e grave e 202 CA 312 1100 1010 double lower lunction 
1000 1011 i umlaut i 203 CB 313 1100 1011 double upper junction 
1000 1100 i circumflex i 204 oc 314 1100 1100 double left junction 
1000 1101 i_grave i 20S ro 31S 1100 1101 double horizontal 

1000 1110 A umlaut .A 206 CE 316 1100 1110 double intersection 
1000 1111 A ring A 207 a= 317 1100 1111 1 to 2 lower junction 
1001 0000 E acute t 208 DO 320 1101 0000 2 to 1 lower junction 

1001 0001 ae ligature ae 209 D1 321 1101 0001 1 to 2 u_rm_er iunction 

1001 0010 AE ljg_ature IE. 210 D2 322 1101 0010 2 to 1 upper junction 

1001 0011 o circumflex 0 211 D3 323 1101 0011 1 to 2 lower left 

1001 0100 o umlaut 6 212 D4 324 1101 0100 2 to 1 lower left 

1001 0101 o _grave b 213 DS 32S 1101 0101 2 to 1 u_m>er left 

1001 0110 u circumflex a. 214 D6 326 1101 0110 1 to 2 upper left 

1001 0111 u grave u 21S D7 327 1101 0111 2 to 1 intersection 

1001 1000 [y umlaut l:V 216 DB 330 1101 1000 1 to 2 intersection 

1001 1001 0 umlaut 6 217 09 331 1101 1001 slnQle lower right 

1001 1010 U umlaut u 218 DA 332 1101 1010 single upper left 

1001 1011 cent sign ¢ 219 00 333 1101 1011 inverse space 

1001 1100 I oound sjg_n £ 220 oc 334 1101 1100 lower inverse 

1001 1101 ~n s!f!!l v 221 ro 33S 1101 1101 left inverse 

1001 1110 Pt i 222 CE 336 1101 1110 right inverse 

1001 1111 function f 223 a= 337 1101 1111 upper inverse 

1010 0000 a acute a 224 EO 340 1110 0000 a!Q_ha 

1010 0001 i acute i 22S E1 341 1110 0001 beta 
1010 0010 o acute 6 226 E2 342 1110 0010 !gamma 

1010 0011 u acute 11 227 E3 343 1110 0011 _Qi 

1010 0100 n tilde ii 228 E4 344 1110 0100 sioma 
1010 0101 N tilde :& 229 ES 34S 1110 0101 sigma 

1010 0110 a macron . 230 E6 346 1110 0110 mu 

1010 0111 o macron . 231 E7 347 1110 0111 tau 

1010 1000 QQ_enir:!.9...9._uestion mark l 232 EB 3SO 1110 1000 I Phi 
1010 1001 l!E£er left box ~ 233 E9 3S1 1110 1001 theta 
1010 1010 upper right box ...... 234 EA 3S2 1110 1010 omega 

1010 1011 1 /2 t 23S EB 3S3 1110 1011 delta 

1010 1100 1 /4 t 236 Er; 3S4 1110 1100 infinity 

1010 1101 opening exclamation j 237 8) 3SS 1110 1101 I phi 

1010 1110 << « 238 EE 3S6 1110 1110 epsilon 

1010 1111 >> » 239 EF 3S7 1110 1111 intersection of sets 

1011 0000 ljg_ht block 240 FO 360 1111 0000 is identical to 

1011 0001 medium block ~~~;~~; 241 F1 361 1111 0001 I plus/minus sign 
1011 0010 dark block [ 242 F2 362 1111 0010 lgreater/eg_ual sign 
1011 0011 si~e vertical 243 F3 363 1111 0011 less/equal sion 
1011 0100 single right junction 244 F4 364 1111 0100 top half integral 

1011 0101 2 to 1 r_!g_ht lunction = 24S FS 36S 1111 0101 lower half int~al 
1011 0110 1 to 2 r_!g_ht lunction 246 F6 366 1111 0110 divide by sion 
1011 0111 1 to 2 upper right 11 247 F7 367 1111 0111 approximately 
1011 1000 2 to 1 um>_er rjg_ht _j_ 248 F8 370 1111 1000 degree 
1011 1001 double r!fltlt iunction ] 249 F9 371 1111 1001 filled in d~ee 
1011 1010 double vertical l 2SO FA 372 1111 1010 small bullet 

1011 1011 double upper right ii 2S1 FB 373 1111 1011 square root 

1011 1100 double lowei iight -!i 252 FC 374 ........... -t '4nn supeiSCiipt n 1111 I IVV 

1011 1101 1 to 2 lower rig_ht .u 2S3 FD 37S 1111 1101 su.r:>_erscrij:>I 2 

1011 1110 2 to 1 lower r_!g_ht _J_ 2S4 FE 376 1111 1110 box 

1011 1111 sinJI!e u£e_er rjg_ht 1 2SS FF 377 1111 1111 I phantom space 

The line drawing charaters are given arbitrary names in this table in this manner: the left
most component is named first, followed by the word "to," followed by the right-most 
component Thus, if we were naming the upper left corner of a single-line box, it would be 
"1 to 1 upper left ." If the left side of the box were double lined, it would be "2 to 1 upper left." 

IBM PC/XT Technical Reference, pages C-12, i3 

1.21- ASCII Character Set 
1.23. IBM Extended Character Codes 
7.0S. PC and XT Key Numbers and Scan Codes 
7.06. AT 84-Key Key Numbers and Scan Codes 
7.07 AT 101/102-Key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

Section 1 

Character 
L 

1. 

T 
J_ 
-
[±: 
l 
j._ 
lb 
If 
JL 

'if 
I 
= 
~ 
.L 

.IL 
:;= 
T 
u. 
b 
F 
rr 

I 
_t 
J 

L 
I 
• l 
I 
• 
a 
~ 
r 
'Ir 

I: 
a 
µ 
'f 

I 
e 
n 
s 
00 

"' E 

n 
• 
± 
2!: 
s: 
r 

1 
+ 

== 

. 
r-,, . 
. 
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1.23. IBM EXTENDED CHARACTER CODES 

Dec Hex Octal Binary_ Actual Ke.1§ Pressed Dec Hex Octal 

3 03 3 0000 0011 Null character _lnonel 85 55 125 
15 OF 17 
16 10 20 
17 11 21 
18 12 22 
19 13 23 
20 14 24 
21 15 25 
22 16 26 
23 17 27 
24 18 30 
25 19 31 
30 1E 36 
31 1F 37 
32 20 40 
33 21 41 
34 22 42 
35 23 43 
36 24 44 
37 25 45 
38 26 46 
44 2C 54 
45 2D 55 
46 2E 56 
47 2F 57 
48 30 60 
49 31 61 
50 32 62 
59 3B 73 
60 3C 74 
61 3D 75 
62 3E 76 
63 3F 77 
64 40 100 
65 41 101 
66 42 102 
67 43 103 
68 44 104 
71 47 107 
72 48 110 
73 49 111 
75 4B 113 
77 4D 115 
79 4F 117 
80 50 120 
81 51 121 
82 52 122 
83 53 123 
84 54 124 

Notes: 

Source: 

See Also: 

0000 1111 Shift Tab 86 56 126 
0001 0000 Alt+ Q 87 57 127 
0001 0001 Alt+ W 88 58 130 
0001 0010 Alt+ E 89 59 131 
0001 0011 Alt+ R 90 5A 132 
0001 0100 Alt+ T 91 5B 133 
0001 0101 Alt+ Y 92 5C 134 
0001 0110 Alt+ U 93 5D 135 
0001 0111 Alt+ I 94 5E 136 
0001 1000 Alt+ 0 95 5F 137 
0001 1001 Alt+ P 96 60 140 
0001 1110 Alt+ A 97 61 141 
0001 1111 Alt+ S 98 62 142 
0010 0000 Alt+ D 99 63 143 
0010 0001 Alt+ F 100 64 144 
0010 0010 Alt+ G 101 65 145 

0010 0011 Alt+ H 102 66 146 
0010 0100 Alt+ J 103 67 147 
0010 0101 Alt+ K 104 68 150 
0010 0110 Alt+ L 105 69 151 
0010 1100 Alt+ Z 106 6A 152 
0010 1101 Alt+ X 107 6B 153 
0010 1110 Alt+ C 108 6C 154 
0010 1111 Alt+ V 109 6D 155 
0011 0000 Alt+ B 110 6E 156 
0011 0001 Alt+ N 111 6F 157 
0011 0010 Alt+ M 112 70 160 
0011 1011 Function k~ 1 113 71 161 
0011 1100 Function key_ 2 114 72 162 
0011 1101 Function k~3 115 73 163 
0011 1110 Function k~ 4 116 74 164 
0011 1111 Function k~ 5 117 75 165 
0100 0000 Function k~ 6 118 76 166 
0100 0001 Function k~ 7 119 77 167 
0100 0010 Function k~ 8 120 78 170 
0100 0011 Function k~ 9 121 79 1 71 
0100 0100 Function k~ 10 122 7A 172 
0100 0111 Home 123 7B 173 
0100 1000 U_Q_ arrow 124 7C 174 
0100 1001 P"!.9._e U_Q_ 125 7D 175 
0100 1011 Left arrow 126 7E 176 
0100 1101 Rjg_ht arrow 127 7F 177 
0100 1111 End 128 80 200 
0101 0000 Down arrow 129 81 201 
0101 0001 P~eDown 130 82 202 
0101 0010 Insert 131 83 203 
0101 0011 Delete 132 84 204 
0101 0100 Shift + F1 

Extended codes are preceded by a byte of OOH; 
(e.g., OOH, 81 H means Alt and Zero were held down) 

IBM PC/XT Technical Reference, page 2-14 

1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
7.05. PC keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
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Binar.x_ Actual Ke.1§ Pressed 
0101 0101 Shift + F2 
0101 0110 Shift+ F3 
0101 0111 Shift+ F4 
0101 1000 Shift + F5 
0101 1001 Shift + F6 
0101 1010 Shift+ F7 
0101 1011 Shift + F8 
0101 1100 Shift + F9 
0101 1101 Shift + F10 
0101 1110 Control + F1 
0101 1111 Control + F2 
0110 0000 Control + F3 
0110 0001 Control+ F4 
0110 0010 Control + F5 
0110 0011 Control + F6 
0110 0100 Control + F7 
0110 0101 Controi + F8 
0110 0110 Control + F9 
0110 0111 Control + F10 
0110 1000 Alt+ F1 
0110 1001 Alt+ F2 
0110 1010 Alt+ F3 
0110 1011 Alt+ F4 
0110 1100 Alt+ F5 
0110 1101 Alt+ F6 
0110 1110 Alt+ F7 
0110 1111 Alt+ F8 
0111 0000 Alt+ F9 
0111 0001· Alt+ F10 
0111 0010 Control + PrtSc 
0111 0011 Control + Left arrow 
0111 0100 Control + R.!g_ht arrow 
0111 0101 Control + End 
0111 0110 Control + P_g_Dn 
0111 0111 Control + Home 
0111 1000 Alt + u_QQ_er row 1 
0111 1001 Alt + u_QQ_er row 2 
0111 1010 Alt + u_QQ_er row 3 
0111 1011 Alt + u_QQ_er row 4 
0111 1100 Alt + U_QQ_er row 5 
0111 1101 Alt + u_QQ_er row 6 
0111 1110 Alt + u_QQ_er row 7 
0111 1111 Alt + u_QQ_er row 8 
1000 0000 Alt + u_QQ_er row 9 
1000 0001 Alt + U_QQ_er row 0 
1000 0010 Alt + h_yQ_hen 
1000 0011 Alt + e_g_uals 
1000 0100 Control + P_g_U_Q_ 
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1.24. LINE DRAWING CHARACTER SET 

218 196 194 191 201 203 187 

r T , rr 1r ;i 

1791 

195~ + -i18o 2041~ JL ~1185 ir 
197 206 

L .1. J I!: JL :!J 
192 193 217 200 202 188 

213 205 209 184 214 210 183 

F - - =t rr 11" Tl - T 

18611 

i98 ~ * ~181 i99 It * ili82 
216 215 

I: ..L :I 11 J1 .u 
212 207 190 211 208 189 

Notes: Line characters can be drawn by holding down 
the Alt key and typing the associated three-digit 
number on the number pad 

Source: IBM PC/XT Technical Reference, page C-13 

See Also: 1.22. IBM ASCII Character Set 



PC Sourcebook 31 

1.25. EBCDIC CHARACTER SET 

Dec Hex Octal Binar..y_ Name Character Dec Hex Octal Binar..y_ Name Character 

0 00 0 0000 0000 NUL 64 40 100 0100 0000 SP 
1 01 1 0000 0001 OCH 65 41 101 0100 0001 
2 02 2 0000 0010 STX 66 42 102 0100 0010 
3 03 3 0000 0011 ETX 67 43 103 0100 0011 
4 04 4 0000 0100 PF 68 44 104 0100 0100 
5 05 5 0000 0101 HT 69 45 105 0100 0101 
6 06 6 0000 0110 LC 70 46 106 0100 0110 
7 07 7 0000 0111 CB... 71 47 107 0100 0111 
8 08 1 0 0000 1000 CE 72 48 110 0100 1000 
9 09 11 0000 1001 RlF 73 49 111 0100 1001 

1 0 OA 12 0000 1010 SMM 74 4A 112 0100 1010 ¢ 

11 OB 1 3 0000 1011 VT 75 48 113 0100 1011 
12 oc 14 0000 1100 FF 76 4C 114 0100 1100 < 
13 OD 15 0000 1101 rn 77 40 115 0100 1101 J_ 
14 OE 1 6 0000 1110 s::> 78 4E 116 0100 1110 + 
15 OF 1 7 0000 1111 SI 79 4F 117 0100 1111 l 
16 1 0 20 0001 0000 OLE 80 50 120 0101 0000 & 
17 11 21 0001 0001 DC1 81 51 121 0101 0001 
18 12 22 0001 0010 DC2 82 52 122 0101 0010 
19 13 23 0001 0011 TM 83 53 123 0101 0011 
20 14 24 0001 0100 RES 84 54 124 0101 0100 
21 15 25 0001 0101 NL 85 55 125 0101 0101 
22 16 26 0001 0110 BS 86 56 126 0101 0110 
23 17 27 0001 0111 IL 87 57 127 0101 0111 
24 18 30 0001 1000 CAN 88 58 130 0101 1000 
25 19 31 0001 1001 EM 89 59 131 0101 1001 
26 1A 32 0001 1010 ex:; 90 5A 132 0101 1010 ! 
27 1B 33 0001 1011 CU1 91 5B 133 0101 1011 $ 
28 1C 34 0001 1100 IFS 92 5C 134 0101 1100 
29 1D 35 0001 1101 IGS 93 50 135 0101 1101 J_ 
30 1E 36 0001 1110 IRS 94 5E 136 0101 1110 ; 
31 1F 37 0001 1111 IUS 95 5F 137 0101 1111 -, 

32 20 40 0010 0000 OS 96 60 140 0110 0000 
33 21 41 0010 0001 sos 97 61 141 0110 0001 I 
34 22 42 0010 0010 FS 98 62 142 0110 0010 
35 23 43 0010 0011 99 63 143 0110 0011 
36 24 44 0010 0100 BYP 100 64 144 0110 0100 
37 25 45 0010 0101 LF 101 65 145 0110 0101 
38 26 46 0010 0110 ETB 102 66 146 0110 0110 
39 27 47 0010 0111 Es:; 103 67 147 0110 0111 
40 28 50 0010 1000 104 68 150 0110 1000 
41 29 51 0010 1001 105 69 151 0110 1001 
42 2A 52 0010 1010 SM 106 6A 152 0110 1010 I 

I 

43 28 53 0010 1011 CU2 107 6B 153 Oi10 1011 
44 2C 54 0010 1100 108 6C 154 0110 1100 % 
45 20 55 0010 1101 Em 109 60 155 0110 1101 -
46 2E 56 0010 1110 ACK 110 6E 156 0110 1110 > 
47 2F 57 0010 1111 BEL 111 6F 157 0110 1111 ? 
48 30 60 0011 0000 112 70 160 0111 0000 
49 31 61 0011 0001 113 71 161 0111 0001 
50 32 62 0011 0010 SYN 114 72 162 0111 0010 
51 33 63 0011 0011 115 73 163 0111 0011 
52 34 64 0011 0100 PN 116 74 164 0111 0100 
53 35 65 0011 0101 RS 117 75 165 0111 0101 
54 36 66 0011 0110 LC 118 76 166 0111 0110 
55 37 67 0011 0111 EOT 119 77 167 0111 0111 
56 38 70 0011 1000 120 78 170 0111 1000 
57 39 71 0011 1001 121 79 171 0111 1001 
58 3A 72 0011 1010 122 ?A 172 0111 1010 : 

59 3B 73 0011 1011 CU3 123 ?B 173 0111 1011 # 
60 3C 74 0011 1100 DC4 124 ?C 174 0111 1100 @ 

61 30 75 0011 1101 NAK 125 70 175 0111 1101 
62 3E 76 0011 1110 126 ?El 176 0111 1110. = ! 

63 3F 77 0011 1111 SUB 127 ?F 177 0111 1111 
(Continued) 
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Table 1.25. Continued 

Dec Hex Octal Binary_ Name •Character Dec Hex Octal' Binary_ Name Character 
128 80 200 1000 0000 192 co 300 1100 0000 { 

129 81 201 1000 0001 a 193 C1 301 1100 0001 A 
130 82 202 1000 0010 b 194 C2 302 1100 0010 B 
131 83 203 1000 0011 c 195 C3 303 1100 0011 c 
132 84 204 1000 0100 d 196 C4 304 1100 0100 D 
133 85 205 1000 0101 e 197 C5 305 1100 0101 E 
134 86 206 1000 0110 f 198 C6 306 1100 0110 F 
135 87 207 1000 0111 _g_ 199 C7 307 1100 0111 G 
136 88 210 1000 1000 h 200 ca 310 1100 1000 H 
137 89 211 1000 1001 i 201 C9 311 1100 1001 I 
138 8A 212 1000 1010 202 CA 312 1100 1010 
139 8B 213 1000 1011 203 CB 313 1100 1011 
140 8C 214 1000 1100 204 ex:: 314 1100 1100 J' 
141 8D 215 1000 1101 205 CD 315 1100 1101 
142 8E 216 1000 1110 206 CE 316 1100 1110 'r' 
143 8F 217 1000 1111 207 a= 317 1100 1111 
144 90 220 1001 0000 208 DO 320 1101 0000 I 
145 91 221 1001 0001 i 209 D1 321 1101 0001 _l 
146 92 222 1001 0010 k 210 D2 322 1101 0010 K 
147 93 223 1001 0011 I 211 D3 323 1101 0011 L 
148 94 224 1001 0100 m 212 04 324 1101 0100 M 
149 95 225 1001 0101 n 213 D5 325 1101 0101 N 
150 96 226 1001 0110 0 214 D6 326 1101 0110 0 
151 97 227 1001 0111 ...E.. 215 D7 327 1101 0111 p 

152 98 230 1001 1000 _g_ 216 D8 330 1101 1000 _Q 

153 99 231 1001 1001 r 217 D9 331 1101 1001 R 
154 9A 232 1001 1010 218 DA 332 1101 1010 
155 9B 233 1001 1011 219 DB 333 1101 1011 
156 9C 234 1001 1100 220 ex; 334 1101 1100 
157 9D 235 1001 1101 221 CD 335 1101 1101 
158 9E 236 1001 1110 222 a: 336 1101 1110 
159 9F 237 1001 1111 223 a= 337 1101 1111 
160 AO 240 1010 0000 224 EO 340 1110 0000 \ 
161 A1 241 1010 0001 - 225 E1 341 1110 0001 
162 A2 242 1010 0010 s 226 E2 342 1110 0010 s 
163 A3 243 1010 0011 t 227 E3 343 1110 0011 _I_ 

164 A4 244 1010 0100 u 228 E4 344 1110 0100 Jl. 
165 A5 245 1010 0101 v 229 E5 345 1110 0101 v 
166 A6 246 1010 0110 w 230 E6 346 1110 0110 w 
167 A7 247 1010 0111 x 231 E7 347 1110 0111 ..x. 
168 A8 250 1010 1000 _y_ 232 ES 350 1110 1000 ..:t.... 
169 A9 251 1010 1001 z 233 E9 351 1110 1001 _z_ 
170 AA 252 1010 1010 234 EA 352 1110 1010 
171 AB 253 1010 1011 235 EB 353 1110 1011 
172 AC 254 1010 1100 236 13:) 354 1110 1100 rl 
173 AD 255 1010 1101 237 8) 355 1110 1101 
174 AE 256 1010 1110 238 EE 356 1110 1110 
175 AF 257 1010 1111 239 s= 357 1110 1111 
176 BO 260 1011 0000 240 FO 360 1111 0000 0 
177 B1 261 1011 0001 241 F1 361 1111 0001 I 
178 B2 262 1011 0010 242 F2 362 1111 0010 2 
179 B3 263 1011 0011 243 F3 363 1111 0011 .i 
180 B4 264 1011 0100 244 F4 364 1111 0100 4 
181 B5 265 1011 0101 245 F5 365 1111 0101 _2 
182 B6 266 1011 0110 246 F6 366 1111 0110 6 
183 B7 267 1011 0111 247 F7 367 1111 0111 _7_ 

184 B8 270 1011 1000 248 F8 370 1111 1000 8 
185 B9 271 1011 1001 249 F9 371 1111 1001 -2.. 
186 BA 272 1011 1010 250 FA 372 1111 1010 l 
187 BB 273 1011 1011 251 FB 373 1111 1011 
i88 a:; 274 iOii iiOO <!o2 I"{; 3r4 ;;;; iiOO 
189 BO 275 1011 1101 253 FO 375 1111 1101 
190 EE 276 1011 1110 254 FE 376 1111 1110 
191 BF 277 1011 1111 255 FF 377 1111 1111 EO 

See Also: 1.21. ASCII Character Set 
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1.26. DIGIT POSITIONS IN COMMON BASES 

DiJJjt Position Value 
Base 

2 
8 

1 0 
1 6 

Notes: 

See Also: 

Name 6th Pos. 5th Pos. 4th Pos. 3rd Pos. 
binary_ 32 1 6 8 
octal 32768 4096 512 
decimal 100000 10000 1000 
hexadecimal 1048576 65536 4096 

The first digit position is the least significant 

1 .11 . Decimal to Binary Number Conversion 
1 .12. Decimal to Hexadecimal Number Conversion 
1.13. Decimal to Octal Number Conversion 

4 
64 

100 
256 

2nd Pos. 
2 
8 

1 0 
1 6 

1.27. POWERS OF TWO 

Power Value Common Definitions and Usa~ 
2 (1 bit may have 2 possible values) (2 bytes = word) 
4 (4 bits = nibble, BCD Digit) (4 bytes = double word) 
8 (8 bits = byte, ASCII Character) 

1 6 (16 bits = word, Near Address) (16 bytes = paragraph) 
3 2 (32 bits = double word, Far Address) 
64 

128 

1st Pos. 

21\1 
21\2 
21\3 
21\4 
21\5 
21\6 
21\7 
21\8 
21\9 

2 5 6 (1 byte may have 256 possible values) (256 bytes = page) 
512 

21\10 
21\ 11 
21'·12 
21\13 
21\14 
21\15 
21\16 
21\17 
21\18 
21\19 
21\20 
21\21 
21\22 
21\23 
21\24 
21\25 

Notes: 

1, 024 (1,024 bytes = kilobyte) 
2,048 
4,096 
8, 192 

16,384 
32, 768 
65,536 (65,536 bytes = segment) 

131,072 
262, 144 
524,288 

1,048,576 (1,048,576 bytes megabyte) 
2,097, 152 
4, 194,304 
8,388,608 

16,777,216 
33,554,432 

21\ 1 5 means "2 raised to the 15th power" 

See Also: 1.15. Common 8086 Family Data Formats 
1.18. Common Memory Area Terminology 

33 
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1.28. INTERNATIONAL SORT ORDERING 

In ASCII sort ordering, characters are sorted as follows: 
-Lower numbered ASCII characters appear before higher 
numbered ones, thus: 
-All uppercase characters appear before lowercase ones 
-Characters with diacritical marks come after all other letters 

ASCII sort ordering would treat the alphabet like this: 

ASCl/Code Character ASCl/Code Character 
65 A 11 4 r 
66 B 11 5 s 
67 c 11 6 t 
68 D 11 7 u 
69 E 11 8 v 
70 F 11 9 w 
71 G 120 x 
72 H 121 'i_ 

73 I 122 z 
74 J 128 _Q_ 
75 K 129 0 
76 L 130 e 
77 M 131 a 
78 N 132 a 
79 0 133 a 
80 p 134 a. 
81 Q 135 ~ 
82 R 136 e 
83 s 137 e 
84 T 138 e 
85 u 139 "i 
86 v 140 i 
87 w 141 I 
88 x 142 A 
89 y 143 A 
90 z 144 E 
97 a 145 Ge 

98 b 146 A: 
99 c 147 6 
100 d 148 0 
101 e 149 0 
102 f 150 a 
103 ~ 1 51 u 
104 h 152 _y_ 
105 i 153 6 
106 l 154 0 
107 k 160 a 
108 I 1 61 I 
109 m 162 6 
11 0 n 163 u 
1 1 1 0 164 ri 
11 2 _Q_ 165 N 
11 3 g 225 B 

Section 1 
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Table 1.28. Continued 

In International sort ordering, ASCII sort order is changed, as follows: 
-Characters are sorted by alphabetical position: A and a are equal and come before B 
-Characters with diacritical marks are expanded accordingly: umlauted a becomes 
ae for sort ordering, B becomes ss, etc. 
-Lowercase characters are applied first, for example, deJesus appears before Dejesus 
-Norwegian, Danish, Swedish, and Finnish a, A and umlauted characters are placed at 
the end of the regular alphabet for those countries 

International sort ordering would treat the alphabet like this: 

ASCl/Code Character ASCl/Code Character ASCl/Code Character 
97 a 139 "j 82 R 
132 a 1 61 i 11 5 s 
160 a 141 i 225 B 
133 a. 140 I 83 s 
1 31 a 73 I 11 6 t 
65 A 106 i 84 T 
142 A 74 J 11 7 u 
98 b 107 k 129 0 
66 B 75 K 163 u 
99 c 108 I 1 51 u 
135 _<; 76 L 150 0 
67 c 109 m 85 u 
128 c 77 M 154 0 
100 d 11 0 n 11 8 v 
68 D 164 n 86 v 
101 e 78 N 11 9 w 
137 e 165 N 87 w 
130 e 1 11 0 120 x 
138 e 148 6 88 x 
136 e 162 6 1 21 .Y 
69 E 149 0 152 j_ 
144 E 147 6 89 y 
102 f 79 0 122 z 
70 F 153 b 90 z 
103 _g_ 11 2 _Q_ 134 a. 
71 G 80 p 143 A 
104 h 11 3 _g_ 145 89 

72 H 81 Q 146 ~ 

105 i 11 4 r 

Source: Paradox 2.0 User's Guide, pages 519 to 521 
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1.29. TRUTH TABLES FOR LOGICAL OPERATIONS 

AND OR 
Condition 1 Condition 2 Result Condition 1 Condition 2 Result 

TRUE TRUE TRUE TRUE TRUE TRUE 
TRUE FALSE FALSE TRUE FALSE TRUE 
FALSE TRUE FALSE FALSE TRUE TRUE 
FALSE FALSE FALSE FALSE FALSE FALSE 

EXCLUSIVE OR EXCLUSIVE AND 
Condition 1 

TRUE 
TRUE 
FALSE 
FALSE 

NOT 
Condition 

TRUE 
FALSE 

Notes: 

Condition 2 Result Condition 1 Condition 2 Result 
TRUE FALSE TRUE TRUE FALSE 
FALSE FALSE TRUE FALSE TRUE 
TRUE FALSE FALSE TRUE TRUE 
FALSE TRUE FALSE FALSE TRUE 

Result 
FALSE 
TRUE 

The resulting value is read by finding a row in which the conditions 
you are looking up are met and by reading the result in the right-most 
column of that row 

Section 1 
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2.01. DOS COMMAND SUMMARY 

Command Syptax Function 
APPEND d:eath(j(d:Jeath ... ] Locates files outside current directqry_ 
ASSIGN_M=] Y. ( ... ]] Routes disk 1/0 to another drive 
A TTR IB 1±..Q?rms J ( d :][eath ]fileseec(tearms] Modifies file attributes 
BACKUP d:(eath][fileseec] d:[tearms] Backs l!2.. one disk to another 
BREAK J.ONIOFF] Defines status of control break 
CHCP lnumber] Selects code page DOS uses 
CHDIR::@l1i>ath] Sets or displa}'S current_Q_ath 
CHKDSK ld :](eath](fileseec](!earms] Analy_zes disk and FAT 
CLS Clears di~~ screen 
COMMAND [d:](eath](tearms] Starts a second'!!Y_ command J!!:Ocessor 
COMP ldJfJ~ath_illile~e<j[s!J.[Q_att]illile~e9_ Com_Q_ares contents of files 
COPY [!'.e_armsJ[d J.[Q_athjfile~ec£parmfild Jre.ath Jf!ile~ec.l[!'.e_arms] Copies a file or set of files 
CTTY devic~mame Chang_es stdin and stdout to auxili'!!Y_console 
DATEldat~[ Enters chang_es or di~C!Y_S date 
DEL J.d]iiathjfileseec Deletes ~citied file or files 
DIRld.l[Q_aU!llfile~e~armaj_ Lists directo!Y._ entries 
DISKCOMP [d: [d:J][!earms] Com_Q_ares contents of two disks 
DISKCOPY (d: [d:J][!earms] Co.£!es a disk 
ERASE ld JJ:!ath]fileseec Deletes ~ecified file or files 
FASTOPEN d1=numbe1 .. Stores location of o_e_ened files in memq_ry_ 
FDISK Creates chang_es, or di~a_y_s DOS _Q_artitions 
FIND ]parmSI "strir:!f!_" ]CfTIQ"at@ile~c .. } Finds lines in files with matchin__g_ "striQg'' 
FORMAT d]/earms] Formats disk for use 
GRAFTABL (43718601863l8651fSTATUSJ Loads additional character data into memqry_ 
GRAPHICS [erinter](!earmsJ Sets ~stem to_Q.rint__g_r'!E_hic di~C!Y_S 
JOIN or JOIN d: d: \directory_ or JOIN d: ID LQgjcal!Y._ connects drives 
KEYBJ.x>1_,[yyy]JLd.l[Q_athlfile~e9.1.l. Loads keyboard driver to rEm!ace BIOS routines 
LABEL Id ]label] Creates chang_es or dis.QI~ volume label 
MKDIRldTu_ath Creates subdirecto!Y._ 
MODE LPTi~[:][n][,mJI,ell Sets_Q.rinter ~ecifications 
MODEn Sets video di~~mode 
MODE j!tl, n:!ill Sets video di~~mode 
MODE COM#[:]baud[,[earity_][,[databits][,[stoebitaj1P.Jlll Sets serial port specifications 
MODE LPTl[i=COM# Redirectsparallel_i:irinter ou~ut 
MODE device CODEPAGE PREPARE=][cPf[d:TIQ"at@ile~e~ Pr~arescode ~es 
MODE device CODEPAGE PREPARE;rrcplistl[d:J[Q_ath]file~e~ Pr~ares code~es 
MODE device CODEPAGE SELECT =ce Selects or activates code~es 
MODE device CODEPAGE [/STATUS] Di~C!Y_s active code~e 
MODE device CODEPAGE REFRESH Refreshes a code ~e 
MORE Reads data from stdin sends~ed to stdout 
NLSFUNC j[d:][eathjfileseec] Provides extended coun11Y support 
PATH ]d~3th[[;[d:Jeath]J] Sets search Qath for commands 
PRINTJ/p_anns][[d:][eath][fileseec] ... ] Puts selected files inJ>rint_g_ueue 
PROMPT ]Qromet] Sets new DOS_Q.rom_m 
RECOVERJ~:][eathjfileseec or RECOVER d: Recovers files from defective disk 
RENAMEJ.d:][eathjfileseec1 fileseec2 Renames a file 
REPLACE [d:l[patti)!ile~ec ld:][pathl[lparm!tl_ Selective_!Y._replaces matching files on target 
RESTORE cl: (d:][eath)fileseec[/earms) Restores backed up files to disk 
RMD1Rld]ili3th Deletes a subdirecto_ry_from disk 
SELECT:U:A:IB:][d: HeathJ] xxx Y.Y. Installs DOS on new disk 
SET J_name=[value]) Installs strir:!f!. with value in environment 
SHARE _(£Q_armaj_ Loads file sharil'l9_ s~ort 
SORT..ILe_armaj_ Sorts data read from stdin sends to stdout 
SUBST d: dJJath or SUBST d: /Dor SUBST Sets u_p_different drive specifier for drive or_path 
SYSd: CoQies DOS onto disk 
TIME]im01 Sets, chang_es, or di~C!Y_S time 
TREEldJI!F::L Di~C!Y_S directqry__Q_aths 

Exam.J!!.e 
APPEND c:\dbfiles 
ASSIGN a=c b=c 
ATTRIB -r m_Y.!!le.doc /s 
BACKUP c:*.* a: /S/F 
BREAK ON 
CHCP 850 
CD c:\'i'{Q\word\data 
CHKDSK c:/F 
CLS 
COMMAND c:\ut .P_ 
COMP *.BAT A*.BAT 
COPY*.* c: 
CTTYCOM1 
DATE 1-12-87 
DEL *.bak 
DIRc:/w 
DISKCOMP a: b: 
DISKCOPY a: b: 
ERASE *.bak 
FASTOPEN c:=100 
FDISK 
FIND /N "Thom" c:m./file.dat 
FORMATa:/s 
GRAFTABLE 437 
GRAPHICS COLOR1 /R 
JOIN b: /d 
KEYBUK 
LABEL c:thomhqg_an 
MKDIR c:\ss\excel\data 
MODE !Q!1 :132 8~ 
MODE COBO 
MODE 80 rt 
MODE com1 :12 n,8 1_,p_ 
MODE lm1 :=com1 
MODE Jm1 ~~;rr850 86314201.@[ 
MODE ]ID1 <2Q.Q!"~=]_85Ql 4201.g& 
MODE ]ID1 9:1.. select=863 
MODEJm1 9:1_ 
MODEJQ!:1 9:1_refresh 
MORE <screen.doc 
NLSFUNC c:\ut\country.sy_s 
PATH c:·c:\ut"c:\dos 
PRINT c:• .asm 
PROMPT~ 
RECOVER c: 
RENAME b:tom thorn 
REPLACE a:• .doc c:\ /sill_ 
RESTORE a: c:\*.* /s 
RD c:\lotus\123 
SELECT a: 001 
SET sidekickin = YES 
SHARE /F:4048 
dirj SORT I+ 14 
SUBST a: c:\w_p\ws 
SYS a: 
TIME 15:10 
TREE c:/f 

Comments 
See 2.02. APPEND Parameters 

See 2.03. ATTRIB Parameters 
See 2.04. BACKUP Parameters 

Must execute NLSFUNC first 
MC!Y_ be abbreviated to CD 
See 2.05. CHKDSK Parameters 

See 2.06. COMMAND Parameters 

See 2.07. COPY Parameters 

See also ERASE below 
See 2.08. DIR Parameters 
See 2.09. DISKCOMP Parameters 
See 2.10. DISK COPY Parameters 
See also DEL above 

See 2.11. FIND Parameters 
See 2.12. FORMAT Parameters 
See 2.13. GRAFTABL Parameters 
See 2.14. GRAPHICS Parameters 

MC!Y_ be abbreviated to MD 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 
See 2.15. MODE Parameters 

See 2.16. PRINT Parameters 
See 2.17. PROMPT S_Q_ecial Characters 

MC!Y_ be abbreviated to REN 
See 2.20. REPLACE Parameters 
See 2.21. RESTORE Parameters 
MC!Y_ be abbreviated to RD 

See 2.22. SHARE Parameters 
See 2.23. SORT Parameters 

(Continued) 
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Table 2.01. Continued 

Command S}f[ltax 
TYPE j_d j[Q._atlJJ!ilesi:>_ec 
VER 
VERIFY J_ONJOFl:J: 
VOLld} 
XCOPY Id]Q:at@ilesi:>_ec ]j _]Q:attlfililesi:>_e~arm~ 
XCOPY ldjQ?tl!{!ilesi:>_eilldj(Q._atl~.Jf!ilesi:>_e9UQ.armaj_ 
XCOPY d 12_at@!ileSQ_eilld j[Q._atlillfilesi:>_e9UQ.armi[ 

Notes: 

Function Exam2Je 
Di~~s contents of file on stdout TYPE m_.l1lle.asm 
Di~~ DOS version number VER 
Sets verify_ after write setting_ VERIFY OFF 
DisQIC!Y_s volume label VOLc: 
Selective_!y_ c(!Qies _grol!Q_s of files to disk XCOPY * .dat c:/E/S 
Selective_!y_ c(!Qies _grol!Q_s of files to disk XCOPY \W.£. c:\WQ\WQ 
Selectively c(!Qies_gro~ of files to disk XCOPY c: a:\ccmy_/S 

•Some of the above commands may not be in all versions of DOS 
(See 2.47. Included Command Files Summary) 

Comments 

See 2.24. XCOPY Parameters 
See 2.24. XCOPY Parameters 
See 2.24. XCOPY Parameters 

•IBM syntax specifications are followed except this table uses "filespec" for "filename[.ext]" 

Source: 

See Also: 

2.02. APPEND PARAMETERS 

APPEND aeneral command form: 
Parameter 

IBM DOS 3.3 Reference, section 7 

2.25. Editing Command Lines 
2.26. Batch File Commands and Default Settings 
2.27. CONFIG.SYS Commands and Default Settings 

or APPEND f/Xlf/E 
Comments 

IX Processes SEARCH FIRST, FIND FIRST, and EXEC functions must issue APPEND; before usina BACKUP or RESTORE! 
/E 

Version Info: 

Notes: 

Source: 

See Also: 

Keeos APPEND oaths in the DOS environment 

Applies to all versions of DOS beginning with 3.3 

•Parameters may be used only on the first invocation of APPEND in each session 
•Each subsequent APPEND command takes the place of the previous one 

IBM DOS 3.3 Reference, pages 7-13 to 7-17 

The description of PATH in the IBM DOS 3.3 Reference 

-u 
() 

en 
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2.03. ATTRIB PARAMETERS 

A TTRIB Jleneral command form: A TTRIB l+RJ:RJ&AJ:AJ!ilesp_ecJ!SL 
Parameter Function Comments 

+R Set read-only_ attribute for file 
-R Set read/write attribute for file lnormal filel Default state 
+A Set archive attribute bit for file Means file needs to be backed u_g 
-A 
/S 

Version Info: 

Notes: 

Source: 

Cancel archive attribute bit for file 
Process files in the specified directory and 
all its subdirectories 

Attrib has been enhanced with each minor release of DOS: 
Version 3.0 supports +R and -R only 
Version 3.2 supports +R, -R, +A, -A 
Version 3.3 supports all listed parameters 

The archive attribute bit is cleared by BACKUP and RESTORE 
(and most backup programs) 

IBM DOS 3.3 Reference, pages 7-22 to 7-24 

2.04. BACKUP PARAMETERS 

BACKUP Qenera/ command form: BACKUP d:[pathJ[sourcefilespecJ d: [parameters] 
Parameter 

I 
Function 

IA Add files to those alreac!YJ>resent on backu_g disk 
Comments 

/D:mm-dd::YY_ Back ~ on_!y_ files modified on or after date ~ecified Date ~ecified in format consistent with count!}'._ code 
/F 
/IJ.files_Q_ecj_ 
/M 
/S 
/T:hh:mm:ss 

Version Info: 

Notes: 

Source: 

See Also: 

Format ta!:Q._et disk if it is not alread_y_ formatted* 
Create log_ file naming_ disk number of each file backed Uj)_ 

Back u_Q_ on_!y_ files modified since last backu_Q_ 
Back u_Q_ files in the ~ecified directo...!Y_ and all its subdirectories 
Back up_ on_!y_ files modified on or after time s~cified 

•Applies to all versions of DOS beginning with 2.0 
•*Added beginning with DOS 3.0 

If no name s_gecified, uses BACKUP.LOG in root directo_!Y_ 
i.e. files with Archive attribute bit set 

Time ~citied in format consistent with coun!!Y_ code 

The archive attribute bit is cleared by BACKUP for files that are backed up 

IBM DOS 3.3 Reference, pages 7-25 to 7-30 

2.21. RESTORE Parameters 

2.05. CHKDSK PARAMETERS 

CHKDSK eneral command form: CHKDSK d: arameters 
Parameter Function Comments 

/F Fix errors found in directory or FAT Lost allocation units are stored 
in files named FILE####.CHK 

IV 

Notes: CHKDSK filespec with no parameters checks for file fragmentation 

Source: IBM DOS 3.3 Reference, pages 7-63 to 7-66 

2.06. COMMAND PARAMETERS 

COMMAND _g_enerat command form: COMMAND Ld:J[pathJ[parametersL 
Parameter 

/Cstril}g_ 
/E:# 
/P 

Notes: 

Source: 

Function Comments 
Passes strin_g_ to the new command _Q!"ocessor 
Sets size of the environment Must be in ran_g_e 160 to 32768 in twes* 
Makes command _Qrocessor j)_ermanent in memo__ry Must restart DOS to remove command _Q!"Ocessor 

•Unless /P parameter used, command processor is unloaded by typing EXIT 
•*Earlier versions (3.0, for example) express this number in paragraphs 

IBM DOS 3.3 Reference, pages 7-68 to 7-69 
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2.07. COPY PARAMETERS 

COPY eneral command form: 
Parameter 

/A 
/B 
IV 

Notes: /A and /B may be used prior to source or dest filespec, or at end of command 

Source: IBM DOS 3.3 Reference, pages 7-75 to 7-85 

See Also: 2.24. XCOPY Parameters 

2.08. DIR PARAMETERS 

DIR eneral command form: DIR d: 
Parameter Comments 

/P Pause when screen is fu!! 

/W 

Source: IBM DOS 3.3 Reference, pages 7-94 to 7-98 

2.09. DISKCOMP PARAMETERS 

DISKCOMP eneral command form: DISKCOMP d: d: arameter 
Parameter Function Comments 

/1 Com first side of disk 
18 Com first 8 sectors/track lies even if disk is formatted 9 sectors/track 

Source: IBM DOS 3.3 Reference, pages 7-99 to 7-104 

2.10. DISKCOPY PARAMETERS 

DISKCOPY eneral command form: DISKCOPY d: d: i'1 
Parameter 

/1 

Source: 

See Also: 

Function 
Co onl first side of disk 

IBM DOS 3.3 Reference, pages 7-105 to 7-111 

2.07. COPY Parameters 
2.24. XCOPY Parameters 

2.11. FIND PARAMETERS 

FIND eneral command form: FIND 
Parameter 

IC 

Comments 

/N nored if IC is also s ecified 
IV 

Notes: 

Source: 

•File is searched only until first end-of-file marker (1 AH byte) 
•Double quotes (") are required around string 
•FIND is case sensitive; "B" does not match "b" 

IBM DOS 3.3 Reference, pages 7-120 to 7-122 
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2.12. FORMAT PARAMETERS 

FORMAT g_eneral command form: FORMAT d~rametersI 
Parameter Function Comments 

/1 Format disk for sin_gJe-sided use On_!y_ for 5.25 inch disks 
/4 Format 360 KB disk in 1.2 MB drive Disk reliable on_!y_ for use with 1.2 MB drives 
/8 Format 8 sectors~ track On_!y_ for floppy drives 
/B Format 8 sectors/track, ~ace for DOS 
/N:# Format# sectors/track Must be used with /T; must be less than maximum for disk 
/S Co_12y_ o_Q_eratil'lQ_ ~stem files to formatted disk DOS co_Qjed from default drive; makes disk "bootable" 
IT:# Format # tracks on disk Must be used with /N; must be less than maximum for disk 
IV R~uest volume name for disk after format 

Source: IBM DOS 3.3 Reference, pages 7-123 to 7-132 

2.13. GRAFTABL PARAMETERS 

GRAFTABL_g_eneral command form: GRAFTABLll!_arametersl_ 
Parameter Function Comments 

437 Use United States character data Default value 
860 Use Port~al character data 
863 Use French Canadian character data 
865 Use Norw~an and Danish character data 
/STATUS Dis_QIC!Y_ number of selected code _Q_C!Q..e 

Version Info: Parameters were added beginning with DOS 3.3 

Notes: GRAFTABL returns errorlevel values as follows: 
0 =no previously defined char table; code page already resident 
1 =previously loaded table exists; new table replaced old 

Source: 

See Also: 

2 =no previously loaded char table exists; no new table was loaded 
3 = unrecognized parameter 
4 = incorrect DOS version (3.3 required) 

IBM DOS 3.3 Reference, pages 7-133 to 7-134 

3.146. Code Page Parameter Blocks 
3.14 7. Code Page Assignments 

2.14. GRAPHICS PARAMETERS 

GRAPHICS eneral command form: GRAPHICS arameters 
Parameter Function Comments 

Section 2 

printertype Specifies type of printer being used COLOR1 = IBM Color printer; black ribbon; uses four shades of grey 
COLOR4 = IBM Color printer; RGB ribbon; prints using red, green, blue, black 

/B 
/LCD* 
/R 

Version Info: 

Source: 

See Also~ 

*Parameter was added beginning with DOS 3.3 

IBM DOS 3.3 Reference, pages 7-135 to 7-137 

..., An 1nl.t n ... :-.1.- ... r"- .... .1. ... -1 r--,..j,.,,.. 
l.'+O. IOIVI r111m::1 VUllLIUI VU\J~;:, 

I 
COLORS = IBM Color printer; CMY ribbon; prints using black, cyan, mag.,yellow I 
COMPACT= IBM Compact printer; prints black and white only 
GRAPHICS= IBM Graphics or Proprinter; prints black and white only (default) 
THERMAL= IBM Convertible rinter; rints black and white onl * 
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2.15. MODE PARAMETERS 

Using_ MODE to Switch DisJ2la_y_ Modes: 
Parameter 

40 
80 
BW40 
BW80 
C040 
COBO 
MONO 
R 
L 
T 

General Form: 

Examples: 

Function 
Set dis_e!~ width to 40 characters 
Set diSQI~ width to 80 characters 
Set dis_Qlay width to 40 chars on CGA; disable color 
Set disj)I~ width to 80 chars on CGA; disable color 
Set di~~ width to 40 chars on CGA; enable color 
Set di~~ width to 80 chars on CGA; enable color 
Set di~~ to MDA 
Shift dis_e!~ sl!g_ht!Y_ to r.!9_ht 
Shift displ~slightly_to left 
Di~~ test_Qattern 

MODE displaywidth [,[shiftparm)[,T]) 

MODE BW40 
MODE C080,R,T 

MODE ,L,T 

Usina MODE to Set Printer: 
Parameter 

n 
m 
p 

General Form: 

Examples: 

Function 
Set_e_"!9._e _Q!"int width 
Set vertical ~acing 
Set continuous retry_ on time-out errors 

MODE LPT#[:)[n)[,[m][,P)) 

MODE LPT1 :132,8,P 
MODE LPT2:,,P 
MODE LPT1 ,8 

Usin_g_ MODE Se A P to t s_y_nc ort: 
Parameter 

baud 
[Q_ar]!Y: 
databits 
sto_e_bits 
p 

General Form: 

Examples: 

Function 
Set baud rate for communications 
Set_e_ar~e for transmissions 
Set number of databits ....e..er ~e transmitted 
Set number of bits between transmitted ~es 
Set continuous retry_ on time-out errors 

MODE COM#[:)baud[,[parity)[,[databits)[,[stopbits][,P)))) 

MODE COM1:1200,e,7, 1,p 
MODE COM1 :,,7,,p 
MODE COM1 19200,,,2 

Using Mode to Redirect Output: 
General Form: MODE LPT#[:)=COM# 

Examples: MODE LPT1 :=COM2 
MODE LPT1 =COM1 

Comments 
CGA, PCJr, and EGA on.!i'._ 
CGA, PCJr, and EGA onJtldefaulft 
CGA, PCJr, and EGA only_ 
CGA, PCJr, and EGA only_ 
CGA, PCJr, and EGA only_ 
CGA, PCJr, and EGA on.!i'._ 
MDAonJy_ 
CGA, PCJr, and EGA only 
CGA, PCJr, and EGA only_ 
CGA, PCJr, and EGA only_ 

Sets CGA to 40 column width, disables color 
Sets CGA to 80 column width, enables color, shifts display right 2 chars, 
shows test pattern 
Shifts display left 1 or 2 chars, shows test pattern 

Comments 
Must be 80 or 132 only (default=BOI 
Must be 6 or 8 onltldefault=6l 

Sets 132 column page width, 8 lines per inch, and continuous retry 
Leaves page width and lines per inch intact, sets continuous retry 
Sets 8 line per inch, page width left intact, no continuous retry 

Comments 
Must be 110,150,300,600,1200,2400,4800,9600, or 19200; default=1200 
Must be one of N J.none.1 0 loddl, or E J_evenI; default=E 
Must be either 7 or 8; default=? 
Must be either 1 or 2; default=2 for 110, 1 for all other baud rate~ 

(default setting plus continuous retry on timeouts) 
Resets databits to 7 (others left unchanged) and sets continuous retries 
Resets baud to 19200, stopbits to 2 (others left unchanged), no retries 

Redirects printer output to COM2 
Redirects printer output to COM1 

(Continued) 
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Table 2.15. Continued 

Comments 
Must be one of CON, PRN, LPT1, LPT2, or LPT3 
Ma be a list in arentheses· must be 437, 850, 860, 863, or 865 

General Form: MODE device CODEPAGE PREPARE= ((cp)[d:J[path]filespec) 

Examples: MODE LPT1 CODEPAGE PREPARE= (437)4201.CPI Prepares US code page for IBM Proprinter 
MODE LPT1 GP PREP = (437)4201.CPI Same, only uses abbreviations for CODEPAGE PREPARE 

MOOE to Select Code Pa e: 

General Form: 

Examples: 

General Form: 

Examples: 

MODE device CODEPAGE SELECT= cp 

MODE LPT1 CODEPAGE SELECT= 437 
MODE LPT1 GP SELECT = 437 

MODE device CODEPAGE [/STATUS] 

Comments 
Must be one of CON, PAN, LPT1 LPT2, or LPT3 
Must be one of 437, 850, 860, 863, or 865 

Selects US code page for use 
Same, only uses abbreviation for CODEPAGE 

Comments 
Must be one of CON, PRN LPT1 LPT2 or LPT3 

Identifies current code page 

Section 2 

MODELPT1CODEPAGE 
MODE LPT1 GP /STATUS Same, only uses abbreviation and shows status of all code page possibilities 

Usin MOOE to Refresh a Code Pa e: 
Parameter 

device 

General Form: 

Examples: 

Version Info: 

Source: 

See Also: 

Function 
Set device for code a e use 

MODE device CODEPAGE REFRESH 

MODE LPT1 CODEPAGE REFRESH 
MODE LPT1 GP REFRESH 

Code page options apply to DOS 3.3 only 

IBM DOS 3.3 Reference, pages 7-153 to 7-164 

3.146. Code Page Parameter Blocks 
3.147. Code Page Assignments 

Comments 
Must be one of CON, PRN LPT1 LPT2, or LPT3 

Reestablishes active code page for LPT1 
Same, only uses abbreviation 



2.16. PRINT PARAMETERS 

PRINT _g_eneral command form: PRINT 12flrameters]fsl:Jfoath1f!ile¥!._ec ... 1 
Parameter Function Comments 

IB:buffersize* Sets size of internal_Q_rint buffer to buffersize; in b_y_tes Default is 512 
IC Cancels list of files from _i:>rint_g_ueue 
ID:device* S_Q_ecifies _Q_rint device to use Default is PRN; if used, must be first_Q_arameter 
IM :maxtick* Sets number of clock ticks_Q_rint device_g_ets Default is 2· ran_g_e is from 1 to 255 
IP Sets _i:>rint mode 
IQ~ueuesize* Sets number of files that can be in _g_ueue at once Default is 1 O; ran_g_e is from 1 to 32 
IS:timeslice* S_Q_ecifies time slice value Default is 8; range is from 1 to 255 
IT Cancels all_g_ueued files;_Qr"inti1'!9_ sto_Q_s Sounds _Qr"inter's alarm,_Q_rints cancellation mess<!9._e if file bein_g__Qr"inted 
IU :bus_y_tick* Sets number of clock ticks to wait for _Qr"int device availability_ Default is 1 

Version Info: PRINT added to DOS beginning with version 2.0 

Notes: *Can only be specified the first time PRINT is used 

Source: IBM DOS 3.3 Reference, pages 7-171 to 7-176 

"1J 
() 
(/) 
0 
c 
0 
CD 
CT 
0 
0 
A" 

..p.. 
-...J 
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2.17. PROMPT SPECIAL CHARACTERS 

Character DiSJ!!.ay_s As ExafTIJlle Examme Di!¥!]a.x_s As 
$b Vertical slash ill ASCII 124 $_Q_$b C:\MYDIRJ 
$d Current system date $d $n$_g Mon 9-5-1986 C> 
$e Esc~e character ASCII 27 See 2.18. PROMPT ANSI Control Strin_g_s 
$_g_ Greater than sig_n I>} ASCII 62 $_Q_$_g_ C:\MYDIR> 
$h Destructive back~ace ASCll8 $t$h$h$h $_Q_$_g_ 09:30:26 C:\MYDIR> 
$1 Less than sign_l <I ASCII 60 $1$n$_g_ <C> 
$n Current drive letter Drive is $n$_g_ Drive is C> 
$_Q_ Current_Q_athname directo_!Y Path is $_Q_~ Path is C:\MYDIR> 
$_g_ E_g_uals s_ig_n 1 =I ASCII 61 Drive ~ $n$_g_ Drive= C> 
$t Current ~stem time Time is$t Time is 09:30:25.93 
$v DOS version number $v IBM Personal Com_Q_uter DOS Version 
$_ Carriage return/line feed ASCII 13,10 $t$h$h$h$_$p$g 9:30:25 

C:\MYDIR> 
$$ Dollar s_ig_n l $ l ASCII 36 Time is$$~ Time is$> 
An_y_ other Treated as character typed This is a_Qrom__m This is a_Q!"om__m 

Version Info: Applies to all versions of DOS beginning with version 2.0 

Notes: Examples assume that the current system date is September 5, 1986, the current time is 9:30:26, and 
the current logged drive and directory are C:\MYDIR 

Source: IBM DOS 3.3 Reference, page 7-177 

See Aiso: 2.18. PROMPT ANSi Controi Strings 
2.19. PROMPT ANSI Display Attribute Strings 

2.18. PROMPT ANSI CONTROL STRINGS 

Stri'!.fl_ Function 
$e[ #;# f Moves to row (first number), column (second #) 
$e[ =# h Sets display mode according to number (#): O = 40x25 monochrome 

1 = 40x25 color 
2 = 80x25 monochrome 
3 = 80x25 color 
4 = 320x200 color graphics 
5 = 320x200 monochrome graphics 
6 = 640x200 monochrome graphics 
7 = W@Q.at end of line 

$e #;#i Moves cursor to line J:tirst #}and row Isecond #}.QQ_sition 
$e K Clears line from cursor to end of line 
$e[ =#I Resets display mode according to number(#): 0 = 40x25 monochrome 

1 = 40x25 color 
2 = 80x25 monochrome 
3 = 80x25 color 
4 = 320x200 color graphics 
5 = 320x200 monochrome graphics 
6 = 640x200 monochrome graphics 
7 = wr~ at end of line 

$e #; ... ;#m Sets dis_QIC!Y_ attributes]_ see 2.19. PROMPT ANSI Di~ay_ Attribute Strin_g_s 
$e #;#_Q_ Reass_ig_ns first k~irst #5.. to secondJ:second #l or rem~ ke.Y]irst#l to ASCII strin_g_ 
$e s Saves current cursor _Q_osition 
$e u Restores cursor to saved _QQ_sition 
$e #A Moves cursor U_Q_ number of rows indicated ~ # Jjg_nored if cursor on to_Q_ linel 
$e #B Moves cursor down number of rows indicated ~ # ]g_nored if cursor on bottom linel 
$e• #C Moves cursor r_ig_ht number of coiumns indicated Qy_# _{jg_nored if cursor in last columnI 
$e #D Moves cursor left number of columns indicated~# ]g_nored if cursor in first columnl 
$e H Moves cursor to the Home _Q_Osition _(row 1, column 1l 
$e #;#H Moves cursor to row _{first #land column _{_second #1.Q_osition 
$e 2J Clears dis_QIC!Y_ screen lsee also $e_[#;#f} 
$e K Erases from cursor to end of line, includil}g_ cursor _Q_Osition 
$e #;# R Re_Q_orts cursor _Q_osition throu_g_h standard in_Q_ut 
Escl6n Console driver ou!Quts cursor _Q_Osition re_Q_ort ~uence J:cannot be used as_Q_art of p_romJ& 

Version Info: Applies to all versions of DOS beginning with version 2.0 

Notes: There should be no spaces shown in the ANSI control strings shown 

Source: IBM DOS 3.3 Technicai Rejerence, pages 3-1 to 3-20 

See Also: 2.17. PROMPT Special Characters 
2.19. PROMPT ANSI Display Attribute Strings 

Section 2 

3.20 
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2.19. PROMPT ANSI DISPLAY ATTRIBUTE STRINGS 

1 eo amer V:d Ad 
Strin_g_ Sets Di~a_y__ Attributes to MDA CGA EGA VGA 

$e Om Normal text x x x x 
$e 1m Br!g_ht text]ntens.!!Y_ bit setl_ x x x x 
$e 4m Underscored text x 
$e Sm Blinkifl9. text x 
$e 7m Reversed text x x x x 
$e 8m Canceled jinvisibleI text x 
$e 30 m Black text x x x 
$e 31 m Red text x x x 
$e 32 m Green text x x x 
$e 33 m Yellow text x x x 
$e 34 m Blue text x x x 
$e 35 m M~enta text x x x 
$e 36 m C_yan text x x x 
$e 37 m White text x x x 
$e 40 m Black bac~ound x x x 
$e 41 m Red bac~ound x x x 
$e 42 m Green bac~ound x x x 
$e 43 m Yellow bac~ound x x x 
$e 44 m Blue bac~ound x x x 
$e 45 m Mcm_enta back~round x x x 
$e 46 m C__y_an bac~ound x x x 
$e 47 m White background x x x 

Version Info: Applies to all versions of DOS beginning with version 2.0 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 3-15 

2.17. PROMPT Special Characters 
2.18. PROMPT ANSI Control Strings 

2.20. REPLACE PARAMETERS 

REPLACE ~neral command form: REPLACE ]51:][pathJ!ileSJ!...ecLd:][path][pJ1rameters1 
Parameter Function Comments 

I A Co_Q!es all files in source that do not exist on ta!:9._et Cannot be used with /S 
/P Prom_Q_ts when source file also found on tar:g_et Co_QY_Qroceeds on!Y_ if user _Q!"esses Y 
/R Re_.Q!aces files that have read-on!Y_ attribute bit set on ta!:9._et 
IS Searches all directories of target for source file match Cannot be used with I A; 
/W Prom.ms for disk char}g_e before REPLACE continues 

Version Info: 

Notes: 

Source: 

REPLACE added to DOS beginning with version 3.0 

REPLACE sets errorlevel on completion as follows: 
2 = no source file(s) were found 
3 =the source or target path was invalid (not found) 
5 = the access code was incorrect; try repeating command using /R 
8 = insufficient memory to perform operation 

11 = invalid parameter or format of REPLACE command 
15 =invalid drive specified in source or target path 
22 = incorrect version of DOS being used with REPLACE 
(For complete error code list see 3.128. Extended Error Codes) 

IBM DOS 3.3 Reference, pages 7-185 to 7-188 
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2.21. RESTORE PARAMETERS 

RESTORE _g_eneral command form: RESTORE d: Ld:J[path]!ile~cll!!Jrametersl 
Parameter Function Comments 

/A:mm-dd:YY_ Restore files modified on or after date mm-dd:YY_ Date entered in format a_QQ_ro_Qriate for current coun!!Y_ code 
/B:mm-dd--yy 
/E:hh:mm 
/L:hh:mm 
/M 
/N 
/P 
IS 

Version Info: 

Notes: 

Restore files modified on or before date mm-dd::YY_ 
Restore files modified on or before time hh:mm 
Restore files modified on or after time hh:mm 
Restore files modified or deleted since last backu_Q_ 
Restore files that no lon_g_er exist on tar:g_et 
Pro~ for each file to restore 
Restore files to _Q_rcm_er subdirectories 

RESTORE added to DOS beginning with version 2.0 

RESTORE sets errorlevel on completion as follows: 
0 = normal completion; no errors 
1 = no files were found to restore 
2 = some files not restored due to sharing conflicts 

Date entered in format <mQrOQriate for current coun!!Y_ code 
Time entered in format a_QQ_ro_Qriate for current coun!!Y_ code 
Time entered in format aQQro...Q!'iate for current coun!!Y_ code 

Should not be used with /B or IA 

3 = operation terminated due to Ctrl-Break or Esc key pressed by user 
4 = other error caused termination 

Source: IBM DOS 3.3 Reference, pages 7-189 to 7-192 

See Also: 2.04. BACKUP Parameters 

2.22. SHARE PARAMETERS 

SHARE eneral command form: SHARE arameters 
Parameter Comments 

/F:files ace Default is 2048· must be 25 b es er shared file 
/L:locks Default is 20 

Version Info: SHARE added to DOS beginning with version 3.1 

Source: IBM DOS 3.3 Reference, pages 7-200 to 7-201 

2.23. SORT PARAMETERS 

SORT eneral command form: SORT arameters 
Parameter Function Comments 

/R Sort in reverse order Z before A 
I+# Sort startin with column# s ecified Default is column 1 

Version Info: 

Notes: 

Source: 

SORT added to DOS beginning with version 2.0 

Sort equates lower and uppercase letters; characters with ASCII values 
above 127 are sorted according to rules based on current country code. 

IBM DOS 3.3 Reference, pages 7-202 to 7-203 
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2.24. XCOPY PARAMETERS 

XCOPY _g_eneral command form: XCOPY _JsJ:Jfpathlf!ilespecJ_JsJ:Jfpathlf!iles~c~rametersl_ 
Parameter Function Comments 

/A Co...QY_ onjyfiles that have archive bit set Source file archive bit is not char}g_ed 
/D:mm-dd::YY_ Co...QY_ files whose date is the same or later than ~citied Date is in format ~qQ!"iate to current coun!_ry_ code 
/E Create subdirectories, even if em..E!Yz on ta!:9._et 
/M Col>Y_ on1Y_ files that have archive bit set Source file archive bit is cleared 
/P Prom_m before ccmY[r}g_ each file OnlY_ files which are re~onded to b_y_ a Y ~user are co_Qied 
IS Co...QY. files in directo__i:y_ and all its subdirectories 
IV Verifies that ta!:9._et disk was recorded correctly_ 
NJ Causes XCOPY to wait until user _Q!"esses k~ to start co__Qyir}g_ 

Version Info: XCOPY added to DOS beginning with version 3.2 

Source: IBM DOS 3.3 Reference, pages 7-222 to 7-229 

2.25 EDITING COMMAND LINES 

Ke.r_ 
F1 
F2 
F3 
F4 
FS 
Esc 
--> 
Ins 
Del 

Notes: 

Source: 

Function 
Su__r:m!ies next character from the command buffer 
Su_QQ!ies all characters from the command buffer u_.Q.to the next character_y_ou.!Y2_e:Ie:n. .• IF~is u_Q_to d_ 
Su_QQlies all remainin_g_ characters from the command buffer 
Sk!Q_s all characters from the command buffer u_Q_to next characterjyQ_edie:S:,ff4ll!lsk!Q_s to tl: 
Erases _Qrevious command buffer and repJaces it with current command line 
Erases current command line 
Supplies next character from the command buffer 
Inserts a character at current ~ot in the command buffer 
Deletes the character at the current SQ_Ot in the command buffer 

DOS keeps the last command typed in a buffer, and it is available even after the execution of a program, 
e.g., BASICA "myprog" runs a BASIC program named "myprog." After the program has finished, the DOS 
command line buffer still contains BASICA "myprog." 

IBM DOS 3.3 Reference, page 2-5 
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2.26. BATCH FILE COMM.ANDS AND DEFAULT SETTINGS 

Command 
:label 
@command* 
O/c-# 
%string% 
CALL 
ECHO 
FOR 
GOTO 
IF ERRORLEVEL 
IF EXIST 
IF s1 == s2 
PAUSE 
REM 
SHIFT 

Version Info: 

Notes: 

Source: 

Function S_y_ntax Allowable Settif1J.l_s Default 
Label_(destination of a GOTO statemen!}_ :strin..9.. Colon followed ~ an_y_ characte~ 
Does not 1echo command on di~<!Y_ 
Substitutes command line _Q_arameter 
Substitutes environment variable _(SETl 
Calls another batch file as a subroutine 
Sets echo status or di~<!Y_s strinJ! 
Controls e1xecution of commands 
Branches execution to new location in batch file 
Controls execution based up_on error level 
Controls e1xecution based u_Q_on existence of file 
Controls e1xecution based u_Q_on strir:!.9_ com_Q_arison 
Pauses elCecution until k~essed 
Non-executable remark 
Shifts command line _Q_arameters down one numbe 

•@ is only available in DOS 3.3 
•CALL is only available in DOS 3.3 

l@_strin..9.. An_y_ valid DOS or batch command 
%number 0-9 J:o=command nam~ 
%string_% Any variable created with SET 
CALL filename Filename m<!Y_ include _Q_ath 
ECHO state ECHO string ON OFF, message stririg_ 
FOR % %var IN J_se[ DO command %%variable name 
GOTO label Any_ valid label 
IF ERRORLEVEL number command 0-255 
IF EXIST filename command An_y_DOS filename 
IF strir:!.9._==strir:!.9_ command An_ystrir:!.9_ or 0/~1rameter 
PAUSE strin_g_ Any mess<!9_e stnf29. 
REM strinJ! An_y_ messC!Q_e stnl}g_ 
SHIFT NA 

·%string% and SET are not documented in all versions of DOS but appear starting in DOS 2.x 
•ECHO and REM should be followed by at least one non-space character in DOS 3.x 

*Command may be any valid DOS command 

IBM DOS 3.3 Reference, pages 7-31 to 7-55 

ON 

Exam2fe 
:ENDOFBATCHFILE 

l@_ECHOOFF 
DIR%1.%2 
IF NOT %OKAY%== "DONE" SET OKAY=DONE 
CALL DOINST 
ECHO This is a messag_e. 
FOR %%file INJ:DOS,WRITE} DO DEL %%file.DAT 
GOTO ENDOFBATCHFILE 
IF ERRORLEVEL 65 GOTO ENDOFBATCHFILE 
IF EXIST ho_g_an.%1 ERASE hogan.%1 
IF %1="holl_an" GOTO DEALWITHHOGAN 
PAUSE Press a key to continue. 
REM This won't dis_Q]<!Y_ if echo is off 
SHIFT 

C.J1 
I\) 

en 
CD 
n. 
5· 
::I 

I\.) 



PC Sourcebook 53 

2.27. CONFIG.SYS COMMANDS AND DEFAULT SETTINGS 

Command Allowable SettinJJ§ Default Settif!J}_s Exam_Qle 
AVAILDEV=state TRUE, FALSE TRUE AVAILDEV=FALSE 
BREAK=state OFF, ON OFF BREAK=ON 
BUFFERS=# 1-99 2 _@ 3 _iA_TI_* BUFFERS=20 
COUNTRY=# See 3.144. Coun!!Y_ Codes 001 COUNTRY=044 
COUNTRY=#,#,filename Coun!!Y_ code, code page, file containirig coun!rY_ info 001,437,\coun!!Y_.~s COUNTRY=044,850,c:\dos\coun!_ry.~ 
DEVICE=name AnyDOS_Q_ath and file name None DEVICE=DRIVER.SYS 
DRIVPARM See 2.28. DRIVPARM and DRIVER.SYS Parameter /F:O /T:80 /H:2 /S:9 DRIVPARM /D:1 /F:1 

Setti'l9_S 
FCBS=#,# 1-255, 0-255 _{first number must be >= seconcl}_ 4,0 FCBS=20,20 
FILES=# 8-255 8 FILES=20 
LASTDRIVE=letter A-Z E LASTDRIVE=H 
SHELL=name Arrt_ DOS _Q_athname SHELL=COMMAND.COM SHELL=C:\DOS\COMMAND.COM 
STACKS=#,# 8-64, 32-512 _iO,O=no tjy_namic stacksl 9,128 STACKS=12,256 
SWITCHAR=char Any character \ SWITCHAR=/ 

Version Info: •*For DOS 2.0-3.2. Beginning with DOS 3.3, if RAM >128K, BUFFERS=5; if RAM >256K, BUFFERS=10: 
if RAM >512K, BUFFERS=15. 

Source: 

See Also: 

•AVAILDEV and SWITCHAR are undocumented, and work only in DOS version 2.x 
•COUNTRY, FCBS, and LASTDRIVE are available only in DOS 3.0 and later 
•STACKS is avaiiable only in DOS 3.2 and later 
•DRIVPARM available only in DOS 3.2 

IBM DOS 3.3 Reference, pages 4-1to4-44 

2.28. DRIVPARM and DRIVER.SYS Parameter Settings 
3.144. Country Codes 

2.28. DRIVPARM AND DRIVER.SYS PARAMETER SETTINGS 

Parameter Function Allowable Setting§ Default 
IC Cha'l9_eline su_QQ_ort re_g_uired None None 
/D:# Drive number 0-255lA=O, 8=1, etc}* None 
/F:# Form factor 0=160/180K or 320/360K floppy 2 

1=1.2M floppy (AT) 
2=720K microfloppy (3.5") 
7=1.4MB microfloppy 13.5'1 

/H:# Max # of heads 1-99 2 
IN Nonremovable media None None 
/S:# Sectors~ track 1-99 9 
/T:# Tracks _Q_er side 1-999 80 

Version Info: •DRIVER:SYS information applies to all versions of DOS beginning with 
version 3.0 (DRIVPARM version 3.2 only) 
•DRIVPARM information applies only to DOS version 3.2 

Notes: *2-127 reference external floppy drives; 128-255 reference fixed drives 

Source: IBM DOS 3.3 Reference, pages 4-21 to 4-27 

See Also: 2.27. CONFIG.SYS Commands and Default Settings 



2.29. DEBUG COMMAND SUMMARY 

Command S.x_ntax Function Exam2f.e 
A Assemble statements intc1 memo_!Y.immediate.!Y_ followir}g_last assemb.!Y_ en!!Y_ A 
A address Assemble statements into memo_!Y.be_gjnni1'!9_at address A100 
C range address CornQare two blocks of memq_iy C100 L20 200 
D Dum_tldifil)lay) contents of memq_iy starting at last_Q_osition di~~d D 
D address Dum_tldiSQlatl contents of memory_ starting_ at address D208 
Drang_e Dum_tldiSQlayf contents 1Jf memqry_ of entire ral'!9_e SQ_ecified D 100 L600 
E address Enter hex !W_es of data b~nnil!fl_ at address ~cified E DS:50 
E address list Enter list of ~es b~nnil!fl_ at address SQ_ecified E1002020 
F range list Fill memq_iyral'!9_e with s~g_uence of ~es in list F DS:OO LOF "TEH" 
G Go]b~ns execution} at current instructionj_CS:I~ G 
G =address Go]begins executioriiat address G =100 
G =address addresslist Goib~ns executioriiat address with breakpoints SQ_ecified in addresslist G =100 10A 213 
H value1 value2 Hex math _p__erformed Iadd 2 to 1 subtract 2 from 1l on value 1 and value2 HOF8 
l_p__ortaddress ll}Q_ut one tW:e from_Qortaddress 12E6 
L Load filej_whose file SQ_ecification is at CS:8QI L 
L address Load filej_whose file SQ_ecification is at CS:8Q.)_b~nnir}g_at address indicated L 506 
L address drive sector1 sector2 Load sector2 disk sectors from drive, b~nnir}g_ with sector1 into address L DS:100 2 0 3 
M range address Move memq_iy from range· to new address M 100 L10 500 

rlfileSQ_eCI Name file toj'.llace at CS:81 and in FCBs N c:debug.com 
0 _Qortaddress b_Y!e Send a ~e to SQ_ecified J~Ort 02E6 FF 
p Proceed to end of call, loo_Q, interru..Q.t or re_Q_eat string_instruction p 
P =address Proceed from address to end of call lo~ intern~Q! or r~eat instruction p =1044 
P =address value Proceed from address to end of call lo~ int or r~eat or value instructions P=104410 
Q Quit DEBUG Q 
R DiSQI~ all registers R 
R rimistername DiSQI~ contents of r~stername and allow en!ry_ of new value RAX 
S rang_e list Search the rang_e of memqry_ for the contents in list R 100 L100 "TEH" 
T Trace a si!J.9!e instruction T 
T =address Trace a sir}g)e instruction at address T CS:106 
T =address value Trace value instructions b~nning_ at address T 100 10 
u Unassemble instructions at CS:IP u 
U address Unassemble instructions at address u 100 
U rar}g_e Unassemble instructions at CS:IP for range bl'.!es u 100 108 
w Write fileinamed at CS:808[to disk w 
Waddress Write filej_named at CS:80Hlto disk bE!f!!nning_ with tW_e at address W108 
W address drive sector1 sector2 Write data at address to drive starting with sector1 for sector2 sectors W108203 

Notes: Lowercase names in command syntax indicate items you replace with values 

Source: IBM DOS 3.3 Technical Fleference, pages 13-15 to 13-58 

See Also: 6.83. SYMDEB Commancl Summary 

Exaf1JJ!!.e E~anation 
Assemble statements at current_Qointm 
Assemble statements at 1 OOH 
Com_Q_are 32 b..ilils at 1 OOH to 32 ~es at 200H 
Di~ay_ memq!Y_ at currentj)Ointer 

Difil)l~600H Mes of memqry_ 
Enter data b~nnil!fl. at 50H in Data Sqg_ment 
Enter two SQ_aces at 100 H in current s~ment 
Enter five re_Q_etitions of TEH at start of Data Se_g. 
Execute instructions at CS:IP 
Start execution at 01 OOH in current CS 
Same as above but break if 10AH or 213H reached 
Add 8 to OF subtract 8 from OF 
Get in_Q_ut from _Q_Ort 2E6H 
Load file whose name and !YQ_e are at CS:80 
Load file b~nnir}g_ at 506H in memq!Y_ 
Load first three sectors of drive C b~ning_at DS:100 
Move 16 t)ytes from 1 OOH to 500H 
Prepare debu_g.com for use Qy_ debug,q_er 
Send FFH tO_Q_Ort 2E6H 
Execution starts at CS:IP 
Execution starts at CS:1044 
Execution starts at CS:1044 for no mo1·e than 16 b_Y!es 
DEBUG is terminated immediateJy_ 
Dis~~ current contents of all rimisters 
DiSQl~AX contents and waits for new ·1alue 
Search for_Qattern "TEH" in 100H twes at CS:100H 
Trace instructions from CS:IP di~~rE!f!!sters 
Trace instructions from CS:106H di~l~}'._r~sters 
Trace 16 instructions from CS:100H 
Di~a}' disassemb.!Y_ of instructions at CS:IP 
Display_ disassembly of instructions at 1 OOH 
Displ~ disassemb.!Y_ of instructions from 1 OOH to 108H 
Write file in memq_ry_to disk 
Write file b~nning_ at 108H in memq_ry_ to disk 
Write first three sectors to drive C from memq_iy at 108H 

Comments 
En!!Y_continues until ENTER_Qfessed at start of line 
En!!Y_continues until ENTER_Qfessed at start of line 

Entry continues until ENTER_Qfessed· SPACE sk~ en!!Y_for a Me 

Extra items in list that would fill b~ond end of rar}g_e are .!.9_nored 

Results dis_Q)C!Y_ed on next line 
Results di~~ed on next line 
File loaded b~nnil!fl_at CS:100 
COM and EXE files are alw~s loaded at CS:100, however 

Moves alw~_p__erformed without loss of memq_iydurir}g_transfer 

Puses same ~ntax a Tjrace) instruction 
P uses same fil'_ntax a T]i-acttl: instruction 
Puses same syntax a T]facttl:instruction 
Workir}g_memqry_is NOT saved ~this command 

Pressin_g_ ENTER onJ.y_leaves contents unchar}g_ed 

O=trace foreverisame as GI 

M~ dis2!~ sl.!.9_ht!i'._ more ~es than r~uested 
BX:CX must contain number of Mes to write 
BX:CX must contain number of twes to write 

01 
..f:::i. 

(/) 
CD 
n. 
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2.30. EDLIN COMMAND SUMMARY 

Command SJ:'.!ltax Function ExamJ2le 
A ~end lines from file to mem~ A 
#A ApJ)end # lines from file to memofY_ 5A 
lineC COQY_ current line to line 10C 
line1 line2,line3 C Co_.01_rarig_e of line 1 to line 2 to area b~nni1!9_ with line 3 1 2,3C 
line1 line2 line3,count C Co...QY_rarig_e of line 1 to line 2 count times to area starti1!9_at line 3 12,32C 
D Delete current line from mem~ D 
line1 line2 D Delete raQ9_e of lines between line 1 and line 2 from memo..!}'._ 1 3D 

Edit current line 
line Edit line number ~ecified 10 
E End EDLIN and save file E 
I Insert line at current line I 
line I Insert line before line ~ecified 10 I 
L List 23 lines:I11 before current, current, 11 after currenTI: L 
line1 line2 L List lines from line 1 to line 2 1 10L 
lineM Move current line to line ~ecified 10M 
line1 line2,line3 M Move rarig_e from line 1 to line 2 to area b~nnif!9. at line 3 1 5,10M 
p List 23 lines and move current line to last one di~~ed p 
line1 line2 P List lines from line 1 to line 2 move current line to line 2 1 10P 
Q Quit EDLIN without savinJI. cha1!9_es Q 
R stririg_1 AZstri1!9_2 R~ace stri1!9_ 1 with stri1!9_ 2 from current line to last line RtehAZTEH 
line1, line2 R stri1!9_1 AZstrinJI.2 R~ace stri1!9_ 1 with stri1!9_2 in lines from line 1 to line 2 1,7Rm_y_Azour 
S stririg_ Search for stririg_in current line throl!9_h last line in mem~ SIBM 
line1 ,line2S stri'!9_ Search for stri1!9_in rarig_e of lines from line 1 to line 2 110SIBM 
Tfile~ec Transfer contents of file into mem~ startif!9. before current line TAUTOEXEC.BAT 
line Tfile~ec Transfer contents of file into memo..!}'._ startinJI. before line 1 OTCONFIG.SYS 
w Write lines from memoryto file until 75% of mem~is available w 
#W Writes# lines from memory_ to file 10W 

Notes: •Lowercase names in command syntax indicate items you replace with values 
•In general, if a line number is omitted from a command, the current line number is used 

Source: IBM DOS 3.3 Reference, pages 8-11 to 8-36 

ExamJ2le E~anation 
A..£E!_end lines from file until 75% of mem~is full 
AJ>Q_end 5 lines from file 
COQY_ current line to line 10 
COQY_lines 1 and 2 to lines 3 and 4 
COQY_lines 1 and 2 to lines 3 and 4, 5 and 6 
Delete current line 
Delete lines 1 throl!9_h 3 
Edit current line 
Edit line number 10 
End EDLIN and saves charig_es to file 
Insert new line in front of current line 
Insert new line in front of line 1 O 
Show current line in context 
Show lines 1 throu_gh 10 
Move current line to line 10 
Move lines 1 throlfil.h 5 to line 1 O ~hroL!.9_h 14£ 
P<!9_e throl!9_h lines in file 
List first 10 lines and makes line 10 the current one 
lmmediately_leaves EDLIN 
R~ace "teh" with "TEH" from current line to EOF 
R~ace "m_.Y'.' with "our" in lines 1 throL!.9_h 7 
Search for "IBM" in lines startirig_ with current one 
Search for "IBM" in lines 1 throl!9_h 10 
Transfer contents of AUTOXEC.BAT to file 
Transfer contents of CONFIG.SYS to area before line 10 
Write lines to file until 75% of mem~ is free 
Write 10 lines to file 

Comments 
A...QQ)ies on]Y.if file is too la!:ll.e to fit into memo..!}'._ 
A__QQ)ies only_ if file is too la!:ll.e to fit into memo..!}'._ 

Saves orjginal as file .BAK 

User is_l)l"om_med before leavii:!.9_EDLIN 

If no stririg_~ecified, uses last stririg_searched for 
If no strinJI. ~ecified, uses last strinJI. searched for 

~ies on]Y.if file is too la!:ll.e to fit into mem~ 
~ies on]Y. if file is too la!:ll.e to fit into mem~ 

"1J 
0 
(J) 
0 
c 
0 
CD 
CY 
0 
0 
"A 

(J1 
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2.31. LIB OPERATORS SUMMARY 

LIB _gen.era/ command form: LIB [libflle [pagesize] ¥_erators _L[Jistfile]J[,[newlib]J[;JJ --
Operator Function Exam_Qje Exam_Q/e EJ512f anation 

+ Add contents of oQiect or library file to the libr'!!Y LIB YOUR.LIB+NEW.OBJ Add NEW.OBJ code to YOUR.LIB libra~ --
Delete a module from the library LIB YOUR-MINE Delete module MINE.OBJ from YOUR.LIB libra~ 

* Extract object module from library, place in new file LIB YOUR.LIB*MY.OBJ Delete module MY.OBJ from YOUR.LIB and _Q]aces it in file MY.OBJ 
-+ Delete existing module and re.place with new one LIB YOUR-+MY Delete module MY.OBJ from YOUR.LIB, then adds new MY.OBJ to library 
-* Extract oQiect module from library and delete it LIB YOUR.LIB-*MINE Delete module MINE.OBJ from YOUR.LIB and saves it in file MINE.OBJ 

Notes: •Operations are performed in the order: 1) erasures and removals, 2) additions 
•Library files have assumed type of LIB if not explicitly referenced; object files have an assumed type of OBJ 

Source: IBM DOS 3.3 Technical Reference, pages A-3 to A-8 

2.32. LINK PARAMETERS SUMMARY 

Parameter 
/DSALLOCATION 
/HIGH 
/LINE 
/MAP 
/PAUSE 
/ST ACK:sizie 
IX 
10 

Notes: 

Source: 

- - - --------

Function Comments 
Defines data to be at hjg_h end of DGROUP Default is to load data at the low end of DGROUP 
Causes run imag_e to be placed as hjg_h in memo_.!Y as po_ssible Default is to .£!ace the file as low in memo...!Y_ as _Q_ossible 
Causes line numbers and addresses in in_Q_ut modules to be included in list file 
Lists all..Q.ublic ~mbols defined in in..Q.ut modules and their run file locations The _Q_Ublic ~mbols are listed at end of the list file 
Directs LINK to pause before creation of EXE file Mess~e is dis.£!<!.Y_ed to chan_g_e diskettes _Q_rior to creatin_g_ EXE file 
Overrides stack directive in source Maximum is 65536; if an odd number, 1 is subtracted for even boundary 
Sets number of s~ments EXE file can contain Default is 256 se_gments; limits are 0 to 1024 segments 
Links oQiect modules created b_y version 1 of Pascal or FORTRAN com..Q)lers 

•Parameters may be added to your responses to the four prompts LINK displays when invoked as LINK <Enter> 
•Only the forward slash and first letter are required for the parameters 

IBM DOS 3.3 Technical Reference, pages 12-14 to 12-18 

0'1 
O> 

U> 
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2.33. DIRECTORY ENTRIES 

Offset Len.JJ!h DescriQJion Format 
O_iO}_ 8~es File name** ASCII chars. 
8J:fil 3 b_Y!_es File :!YQ.elExtension_[ ASCII chars. 
B(11) byte File attribute byte Bit codes: Bit 0 = read-only 

Bit 1 =hidden 
Bit2=system 
Bit 3 = volume label 
Bit 4 = directory 
Bit 5 = archive 
Bit 6 = RESERVED 
Bit 7 = RESERVED 

Cl_12l 10 tw_es RESERVED 
16 (22) word Time file last updated* Coded word: (unsigned 16-bit integer) 

Time = Hr*2048+Min*32+Sec+2 
18 (24) word Date file last updated* Coded word: (see above) 

Date= J_Yr-198Ql*512+Mon*32+D<!t_ 
1AJ..26_[ word Starting cluster number* Word binary_inte_g_er* 
1Cl281 dbl word File size* Double word binary_ int~er* 

Notes: •There is no period separating the file name and type fields 
•*Least significant byte first 

Comments 
Must be _Q_added with s_Q_aces to fill field 
Must be _Qadded with s_Q_aces to fill field 
See 2.34. File Attribute Byte 

See 2.35. Date/Time Formats 

See 2.35. Date/Time Formats 

See 1.15. Common 8086 Fami!Y_ Data Formats 
See 1.15. Common 8086 Fami!Y_ Data Formats 

•**The first byte of the file name indicates status of directory entry, as follows: 
OOH = name never used 
05H =first character of name is really E5H (sigma) 
E5H = file was used, but has been erased 
2EH = entry is a directory (if second byte also 2EH, cluster field contains cluster # of parent directory) 

Source: IBM DOS 3.3 Technical Reference, pages 5-10 to 5-13 

See Also: 1.15. Common 8086 Family Data Formats 
2.34. File Attribute Byte 
2.35. Date/Time Formats 
2.50. Allowable Characters in Filenames 
2.51. File Separator Characters 

2.34. FILE ATTRIBUTE BYTE 

Bit Number. 
7 6 5 4 3 2 1 0 Meanin_g_ if Set to 1 

x Read-on!Y_ file 
x Hidden file 

x S_ystem file 
x Volume name 

x Directo!Y_ name 
x File chan_g_ed since last backu_Q_ 

x x RESERVED 

Version Info: DOS 1.x used only bits 0-3 

Meaning if Set to O 
Read/write file 
Visible file 
Re_g_ular file 
Re_g_ular file 
Re_g_ular file 
File unchan_g_ed since last backu_Q_ 
RESERVED 

Notes: •Bits 3 and 4 are mutually exclusive; you may set none, one or the other 
one, but not both 
•Only one file (in the root directory) may have Bit 3 set 

Source: IBM DOS Technical Reference, pages 5-11 to 5-12 

See Also: 2.33. Directory Entries 

57 
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2.35. DATE/TIME FORMATS 

In DOS Functions 2AH, 2BH, 2CH, and 2DH, the 
Date and Time are P dU" R F,I/ asse sm_g_ e_g_1sters...l.. as 0 ows: 

Element ReJJ}ster Format Allowable Values 
Day of Week AL Coded value O=Sunday 

1=Monday 
2=Tuesday 
3=Wednesday 
4= Thursday 
5=Friday 
6=Saturda_y_ 

D~ DL Binary_ value 1-31 icorres_Q_onds to datel 
Month DH Binary_ value 1-12 icorres_Q_onds to month numbed_ 
Year ex Binary_ value 1980-2099 imust be in this ran__g_el 
Hundredths DL Binary_ value 0-99 icorre~onds to hundredths of a second\ 
Seconds DH Bina!}'._ value 0-59 J_corres_Q_onds to secondsl 
Minutes a_ Binary_ value 0-59 icorres_Q_onds to minutesl 
Hour ~ Bina!}'._ value 0-23 J_hour in milita!Y_ 24-hour s!Y)el 

In Directory Entries and Function 57H the Date and Time are Kept 
as Se_llarate 16-blt Values _{_Least Sig_nificant B_r_te Firs~ as Follows: 

Element Bits Used Format Allowable Values 
D~ 0-4 5-bit binary_ value 1-31 icorres_Q_onds to datel 
Month 5-8 4-bit binary_ value 1-12 J_corresQonds to month number}_ 
Year 9- 1 5 7-bit binary_ value 0-119 lY._ear biased b_y_ 19801 
Seconds 0-4 5-bit binary_ value 0-29 J_mult!Q!y_ b_y_ 2 to __g_et seconds)_ 
Minutes 5-1 0 6-bit binary_ value 0-60 icorres__Q_onds to minutesl 
Hours 11 - 1 5 5-bit binary_ value 0-24 J_corres_Q_onds to military_ hoursl 

Notes: Note unusual format of seconds in directory entries 

Source: IBM DOS 3.3 Technical Reference, pages 5-12 to 5-13, 6-98, 6-100 

See Also: 3.006. System Functions 
3.046. Function 2AH -- Get System Date 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
3.049. Function 2DH -- Set System Time 
3.101. Function 57H,OOH -- Get Date/Time of File 
3.102. Function 57H,01 H -- Set Date/Time of File 

2.36. FAT LAYOUTS 

12-bit FAT La_y_out 
Entry_# ExamJ2le Value 

{ 0 FF8 Disk ID ~e 
{ 1 FFF Filler 

Reserved for DOS------= 

2 003 Cluster value: 

Use 

000 = unused cluster From Directory Entry's 
Starting Cluster Numb er 3 004 001-FEF = next cluster number 

4 005 FFO-FF6 = reserved cluster 
5 FFF FF7 = cluster marked bad 
a """ Lr::'O rr-r- - l.--.1. -,I •. -,.a.--!- ':1-

IVVU rro rrr - ld::>l l;IU::>lt:ll 111 111t:1 

Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk 
(FF8). The first directory entry in the directory for that disk has a starting 
cluster of 2, thus pointing to cluster number two in this table. The second 
cluster points to the third, the third to the fourth, the fourth to the fifth. 
The fifth cluster is the last cluster in the file, thus has a value of FFFH. 

(Continued) 
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Table 2.36. Continued 

Reserved for DOS-------=== 

From Directory Entry's 
Starting Cluster Numb er 

{ 
{ 

b" F. 16- It AT La..r...out 
Entry_# Exam12l_e Value 

0 FFF8 
1 FFFF 
2 0003 
3 0004 
4 0005 
5 FFFF 
6 0000 

Use 
Disk ID b..Y!_e 
Filler 
Cluster value: 0000 = unused cluster 

0001-FFEF = next cluster number 
FFFO-FFF6 = reserved cluster 
FFF7 = cluster marked bad 
FFF8-FFFF = last cluster in file 

Note: In this example FAT, the first entry indicates that it is a FAT for a hard disk 
(FFF8H). The first directory entry in the directory for that disk has a 
starting cluster of 2, thus pointing to cluster number two in this table. The 
second cluster points to the third, the third to the fourth, the fourth to the 
fifth. The fifth cluster is the last cluster in the file, thus has a value of 
FFFFH. Remember, words in the FAT are byte swapped (i.e., least 
significant byte first). 

Source: IBM DOS 3.3 Technical Refeience, pages 5-5 to 5-9 

See Also: 2.37. Disk ID Bytes 

2.37. DISK ID BYTE 

ID B_y_te Ir racks/side Sectors Sides Format 
FFH 40 8 2 5.25-inch floppy disk 
FEH 40 8 1 5.25-inch floppy disk 

77 2, 6,or 8 1 8-inch floppy disk 
FDH 40 9 2 5.25-inch floppy disk 

77 26 2 8-inch floppy disk 
FCH 40 9 1 5.25-inch fl~ disk 
FBH 80 8 2 5.25-inch floppy disk 

80 8 2 3.5-inch microflo~ disk 
FAH 80 8 1 5.25-inch floppy disk 

80 8 1 3.5-inch microflo~ disk 
FOH 80 18 2 3.5-inch hjg_h-densi!Y_ microfloppy disk 
F9H 80 9 2 3.5-inch microfloppy disk 

80 15 2 5.25-inch hjg_h-densi!Y_ floppy disk 
F8H - - - Fixed disk 

Version Info: Beginning with DOS 2.x, the usefulness of the disk ID byte in 
the FAT was reduced, and it is now considered meaningless, 
since multiple formats may have the same ID. Microsoft 
recommends that you use the information in the media 
descriptor table to determine the type of disk being used. 

Notes: The disk ID byte is the low-order byte of the first cluster 
indicator in the FAT (e.g., a first cluster value of FFF8H yields a 
disk ID byte of F8H) 

Source: IBM DOS 3.3 Technical Reference, page 5-6 

See Also: 2.39. Disk Partition Table Layout 
3.165. Media Descriptor Table 
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2.38. DISK BOOT RECORD LAYOUT 

Offset LefJfJJh Descr!PJion 
o o} 3 bYfes JMP to boot code* 
3 73I 8 bytes OEM name and version 
B (11 word Bytes Qer sector 
D 13 byte Sectors per cluster{must be a power of 2) 
E( 14 word Reserved sectorsj!or Dir, FAT, etcJ_ 

10 16 byte Number of copies of FAT 
11 17 word Maximum number of root directoJY entries 
13 19 word Total number of sectors in logical image 
15 21 byte Media descr!Qtor tm_e 
16 22 word Number of sectors in FAT 
18 24 word Number of sectors _Q_er track 
1A 26 word Number of heads 
1C 28 word Number of hidden sectors 

Version Info: •Note that media descriptor bytes are not necessarily 
valid beginning with DOS 2.x 

Notes: 

Source: 

See Also: 

•*For DOS 2.x = 3-byte near jump 
For DOS 3.x = 2-byte short jump + NOP 

OEM name and version are not always present 
(IBM does not use) 

IBM DOS 3.3 Technical Reference, page 2-31 

1.27. Powers of Two 

2.39. DISK PARTITION TABLE LAYOUT 

Offset Length Name Contents 
o]o1 Qyte Partition status O=inactive; 80H=bootable 
1(1) byte Starting head Binary value 
2I2I word Startil'}g_ sector and QY!inder See note* 
4(4) byte Partition type 1=DOS with 12-bit FAT 

4=DOS with 16-bit FAT 
5=extended DOS 
6=reserved for future use 
DBH=concurrent DOS 

5(5) b__y_te Endil'}g_ head Bina_!Y value 
6(6) word Ending sector and cylinder See note* 

active 

8 (8) dbl word Starting absolute sector Binary value (least significant word first 

c (12) 

Notes: 

and byte swcm.i:>_ed in each word) 
dbl word Number of sectors Binary value (least significant word first 

and byte swcm.i:>_ed in each wordl 

for Each Partition and Is Followed B : 
55MH indicates valid boot record 

•Some manufacturers allow additional partition types in order to divide large 
capacity hard disks into several drives. 
•The partition tables begin at an offset of 1 BEH in the boot record. The actual 
boot record is defined by the starting head, cylinder, and sector number, and 
that sector is loaded to location 7COOH. 
•*Cylinder and sector are stored in bit-position-coded notation. This applies to 
the starting cylinder and head and the ending cylinder and head. See below. 

I c 
b~e n 

s I b~te n+1 
c J s I s I s I s I s c I c I c I c I c I c I c 

M M L 
s s s 
B B B 

cl 
L 
s 
B 

The two most significant bits of byte n precede the eight bits of byte n+ 1 to form 
the ten-bit cylinder number. The six least significant bits of byte n form the sector 
number. 

Source: IBM DOS 3.3 Technical Reference, pages 9-6 to 9-16 

See Also: 2.38. Disk Boot Record Layout 
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2.40. FLOPPY DISK FORMAT SUMMARY 

S.xptem That Commonly_ Uses This Format 
Disk size 
Disk ID ~e]n FAJl* 
Number of heads 
Tracks _Q_er side 
Sectors _Q_er track 
B_.Y!_es _Q_er sector 
Sectors _Q_er cluster 
Number of reserved sectors 
Number of sectors_Qfil FAT 
Number of FATs_Q_er disk 
Number of root directoJY sectors 
Maximum number of root directo..!Y_ entries allowed 
Total number of sectors on disk 
Total number of usable sectors on disk 
Total number of usable clusters on disk 
C~ac!!Y_ of disk 
Format introduced with DOS version 

Notes: 

Source: 

See Also: 

2.41. HARD DISK FORMAT SUMMARY 

Sxstem That Commonly_ Uses This Format 
Disk size 
Disk ID tw_ejjn FJIT}_* 
Interleave 
Heads _Q_er disk 
C.i'.)inders 
Sectors _Q_er track 
B_.Y!_es _Q_er sector 
Sectors _Q_er cluster 
Number of reserved sectors 
Number of sectors~r FAT 
Number of FATs_Q_er disk 
Number of root directo..!Y_ sectors 
Maximum number of root directQ.!Y_ entries allowed 
Total number of sectors on disk 
Total number of usable sectors on disk 
Total number of usable clusters on disk 
C~ac!!Y_ of disk in kilotW_es 
Format introduced with DOS version 

Notes: 

Source: 

See Also: 

Obsolete Obsolete Obsolete PC/XT AT Convert. 
5.25 5.25 5.25 5.25 5.25 3.5 

FE FF FC FD F9 F9 
1 2 1 2 2 2 

40 40 40 40 80 80 
8 8 9 9 15 9 

512 512 512 512 512 512 
1 2 1 2 1 2 
1 1 1 1 1 1 
1 1 2 2 7 3 
2 2 2 2 2 2 
4 7 4 7 14 7 

64 112 64 112 224 112 
320 640 360 720 2400 1440 
313 630 351 708 2371 1426 
313 315 351 354 2371 713 

160 KB 320KB 180 KB 360 KB 1.2 MB 720 KB 
1 1. 1 2 2 3 

•Total usable sectors and total usable clusters will change 
if bad sectors are found during formatting. 
•*FAT disk ID bytes are unreliable. Use disk parameter block 
to determine media type. 

MS-DOS 3.2 Programmer's Reference, pages 3-9, 3-10 

2.41. Hard Disk Format Summary 

XT AT Model 50 Model 60 Model 80 
5.25 5.25 3.5 3.5 3.5 

F8 F8 F8 F8 F8 
6 to 1 3 to 1 1 to 1 1 to 1 1 to 1 

4 4 
306 615 

17 17 
512 512 512 512 512 

8 4 
1 1 
8 40 
2 2 

32 32 
512 512 

20808 41820 
20759 41707 

2595 10427 
10MB 20MB 20MB 44MB 70MB 

2 2 3.3 3.3 

•All numbers assume that the entire hard disk is 
formatted as a DOS partition (i.e., no non-DOS 
partitions on disk). 
•*FAT disk ID bytes are unreliable. Use disk 
parameter block to determine media type. 

3.3 

IBM PC/XT Technical Reference, pages 1-151to1-152. 

2.40. Floppy Disk Format Summary 

3 
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PS/2 
3.5 
FO 

2 
80 
18 

512 
1 
1 
9 
2 

14 
224 

2880 
2847 
2847 

1.5 MB 
3.3 
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2.42. EXE FILE HEADER 

Offset LenJJJh Usual Contents DescriQJion Comments 
0 0 word 4D5AH EXE file slg_nature 
2!2 word Le~th of last used sector in file Modulo 512 
4 4 word Size of file, includin_g_ header In 512-b_y!e _2._<!9._es 
6 6 word Number of relocation table items 
8 8) word Size of header In 16-qyte _Q_ar<!9_1"C!Q_hs 
A 10 word Minimum _Q_ar<!9._r<!Q_hs needed above _Qro_gram In 16-b_.Y!_e _Q_ar<!9._r<!Q_hs 
c 12 word Maximum _Q_ar<!9_1"C!Q_hs desired above _Qro_gram In 16-~e _Q_ar<!9_1"C!Q_hs 
E 14 word Di~acement of stack se_g_ment in module Relative to start of_Qrqgram, in _Q_ar<!9._raphs 

10 16 word Contents of SP re_gjster at en!!:Y_ 
12 18 word Checksum Two's com_Qlement 
14 20 word Contents of IP ~ster at en!!:Y_ 
16 22 word Dis_Qlacement of code module Relative to start of _Qrqgram _(in _2._ar<!9_rC!Q_haj_ 
18 24 word Offset to first relocation item in file Relative to start of file ]n tw_e~ 
1A 26 word OverlC!Y_ number 0 for resident_Q_art of_Qrqgram 
1C 28 varies Variable RESERVED Sj)_ace 
varies varies Relocation table 
varies varies Variable RESERVED s_Q_ace 
varies varies Program and data se_g_ments 
varies varies Stack se_g_ment 

Notes: EXE files created for use with Microsoft Windows use a different format (See 6.10. Windows EXE File Format) 

Sources: IBM DOS 3.3 Technical Reference, pages 10-3 to 10-6 

See Also: 2.43. COM Program Layout 
6.10. Windows EXE File Format 

2.43. COM PROGRAM LAYOUT 

Notes: The program segment prefix is not usually part of the actual file. 
It is created and filled in by DOS at program load time. COM files 
must have code segment ORGed at 1 OOH. 

Source: IBM DOS 3.3 Technical Reference, page 7-9 

See Also: 2.42. EXE File Header 
2.44. COM versus EXE File Differences 
3.136. Program Segment Prefix Layout 

2.44. COM VERSUS EXE FILE DIFFERENCES 

Item COM Pr<5J!ams 
Max. _Q_ro_gram size 65278* 
Se_g_ment use One se_g_ment on!Y_ 
Entry_Q_oint PSP:0100H 
CS at en!_iy PSP 
IP at entrv 0100H 
DS at en!_iy PSP 
ES at en!_ly PSP 
SS at en!_iy PSP 
SP at entiy OFFFEH or toj)_ word, whichever is lower 
Stack at en!!Y_ Zero word on stack 
Stack size 65536 -]PrQ9!amSize+256j 
Memory_ allocation All free memo_!Y allocated to _Ql'Qg_ram 
Subroutine calls NEAR CALLs on!Y_ 
Size of file Exact size of_Ql'Q9!amJ_ml9_ht not include PSPl 

Notes: *65536 - 256-byte PSP - 2-byte ST ACK 

EXE Pro1J!ams 
No limit 
Mult.!Q!e se_g_ments allowed 
Defined b_y_ END Se_g_ment 
Se_g_ment containin_g_ modcle with ent~oint 
Offset of entry point within its s~g_ment 
PSP 
PSP 
Se_g_ment with STACK attribute 
Size of se_g_ment defined with STACK attribute 
Initialized or unitialized 
Defined in se_g_ment with ST ACK attribute Tim_ to 65536 b_y_tesl 
MC!Y_ be set to allocate _Q_ortion of memoJY{offset OCH in EXE headed: 
NEAR or FAR CALLS allowed 
Size of_QrQg_ram_Qlus EXE header:Iwhich is mult.!Q!e of 512 ~e~ 

Sources: Advanced MS-DOS (Microsoft Press), Ray Duncan 

See Also: 2.42. EXE File Header 
2.43. COM Program Layout 
3.136. Program Segment Prefix Layout 
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2.45. FONT FILE (CODE PAGE) LAYOUT 

Offset Le11J1Jh Name Contents 
0 01 8 twes Filet<!9._ FFH followed b_y_ "font," followed b_y_ three s_g_aces 
8 8} 8 b.Y!.es RESERVED 

10 16 word Number of _g_ointers in header 1 for DOS 3.3 
12 18 b_y_te T...YQ.e of _Q_ointer 1 for DOS 3.3 
13 19 dbl word Offset to info from start of file Binary_ value 
17 23 word Number of entries Bina_!Yvalue 
19 25 word Size of code Bin<ill"_value 
1B 27 dbl word Pointer to header of next en!!Y OOOOH for last header 
1F 31 word Device _M>_e 1 =disQlay, 2=_printer 
21 33 8 tm_es Device name J!Dl ASCII text_Q_added with ~aces 
29 41 word Code Q_(!ge ID 437 
2B 43 3 words RESERVED 
31 49 dbl word Pointer to font info Binary_ value 
35 53 word RESERVED Must be 1 
37 55 word Number of fonts Bina_!Yvalue 
39 57 word Length of font data Bin<ill"_value 

For Dispfa..Y_Font: 
38 59' Qy_te Rows in character box Bin<ill"_value 
3C 60 b_y_te Columns in character box Bin<ill"_value 
3D 61 2 t>ytes As_Q_ect ratio CurrentlY_ not used, = 0,0 
3F 63 word Number of characters in font UsuallY_ 256 
41 65 varies Font data Stored as _Qjxel descr!Q!ions 

For Prmter Font: 
3BI59} word Printer selection !Y2._e 1 =4201, 2=5202 
3D_i61l word Total !:>y!es in control s~uences Bin<ill"_value 
3FI63} varies Hardware code _Q_<!Q_e Maximum len_g_th of 31 
varies varies Downloadable code _Q_<!Q_e Maximum leQg_th of 31 
varies varies Downloadable character definitions See Printer Technical Reference 

Version Info: Applies to DOS 3.3 only 

Source: IBM DOS 3.3 Technical Reference, pages 7-17 to 7-20 

See Also: 3.147. Code Page Assignments 

2.46. OPERATING SYSTEM FILES SUMMARY 

IBM PC-DOS Version 
File 1 1. 1 2 2.1 3 3.1 3.2 3.3 

IBMBIO.COM 1920 1920 4608 4736 8964 9564 16369 22100 
IBM DOS.COM 6400 6400 17152 17024 27920 27760 28477 30159 

COMMAND.COM 3231 4959 17664 17792 22042 23210 23791 25307 
Total file sizes 11551 13279 39424 39552 58926 60534 68637 77566 

Microsoft MS-DOS Version 
Rle 1 1. 1 2 2.1 3 3.1 3.2 3.3 

IQ.SYS * * * * * * 16138 22357 
MS-DOS.SYS * * * * * * 28480 30128 

COMMAND.COM * * * * * * 23612 25276 
Total file sizes * * * * * * 68230 77761 

Notes: •The first total shown is for the entire operating system files only. 
The actual amount of memory used by the operating system is dependent 
upon the environment size, device drivers that have been loaded, and 

Source: 

See Also: 

the settings of the BUFFERS and FILES parameters. 
•*MS-DOS released only through OEMs, so file sizes vary. 

DOS Disks 

2.47. Included System Files Summary 
2.49. Typical DOS Memory Usage 
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2.47. INCLUDED COMMAND FILES SUMMARY* 

DOS Version Number 
Command File 

APPEND 
ASSIGN 
ATIRIB 

BACKUP 
BASIC 

BASIC A 
CHCP 

CHKDSK 
COMP 

DEBUG 
DISKCOMP 
DISK COPY 

EDLIN 
EXE2BIN 

FASTOPEN 
FDISK 

FIND 
FORMAT 

GRAFTABL 
GRAPHICS 

JOIN 
KEYBUK 
KEYBGR 
KEYBFR 
KEYBIT 

KEYBSP 
LABEL 

LINK 
MODE 
MORE 

NLSFUNC 
PRINT 

RECOVER 
REPLACE 
RESTORE 

SELECT 
SHARE 

SORT 
SUB ST 

SYS 
TREE 

XCOPY 

Notes: 

1 1. 1 2 2.1 3 3.1 3.2 3.3 
x 

x x x x x x 
x x x x 

x x x x x x 
x x x x x x x 
x x x x x x x x 

x 
x x x x x x x x 
x x x x x x x x 
x x x x x x x ** 
x x x x x x x x 
x x x x x x x x 
x x x x x x x x 

x x x x x ** 
x 

x x x x x x 
x x x x x x 

x x x x x x x x 
x x x x x x 
x x x x x x 

x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 

x x x x x x x ** 
x x x x x x x x 

x x x x x x 
x 

x x x x x x 
x x x x x x 

x x x x 
x x x x x x 

x x 
x x x 

x x x x x x 
x x x x 

x x x x x x x x 
x x x x x x 

x x x 

•*These COM and EXE files are from the IBM PC-DOS 
versions. The MS-DOS versions may differ slightly. 
•**Supplied with Technical Reference manual 

(Continued) 

INCLUDED COMMANDS (BUil T-IN) 

DOS Version Number - - -

'r2ommand Name 1 1. 1 2 2.1 3 3.1 
CD/CH DIR x x x x 

CLS x x x x 
COPY x x x x x x 
CTTY x x x x 
DATE x x x x x x 

DEL/ERASE x x x x x x 
DIR x x x x x x 

MD/MKDIR x x x x 
PATH x x x x 

PROMPT x x x x 
REN/RENAME x x x x x x 

RM/RMDIR x x x x 
SET x x x x 

TIME x x x x x x 
TYPE x x x x x x 

VER x x 
VERIFY x x x x 

VOL x x x x 

BATCH FILE COMMANDS (BUil T-IN) 

DOS Version Number 
Command 1 1. 1 2 2.1 3 3.1 

CALL 
ECHO x x x x x x 

FOR x x x x x x 
GOTO x x x x x x 

IF x x x x x x 
PAUSE x x x x x x 

REM x x x x x x 
SHIFT x x x x x x 

See Also: 2.46. Operating System Files Summary 

3.2 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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x 
x 
x 
x 
x 
x 
x 

3.3 
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x 
x 
x 
x 
x 
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x 
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2.48. COMMON FILE TYPES (EXTENSIONS) 

RleType Pr<5J!am Descrp]ion 
$$$ DOS A ·~e" file created b_y_ usil!Q_ the redirection flag_fil in a DOS command 
@@:@: CodeviewDisk 
ACT SITCOM Communications account data file 
ACT Actor Source code file for Actor _Q_rqg_rammil!Q_ lan_g_ua_g_e 
AIO APL APL file transfer format file 
AMG Actor S__y_stem im~e file for Actor _Q_rqg_rammin_g_ lan_g_u~e 
APL APL APL work space format file 
APP SOL Windows A...QQ)ication file 
ARF BASCOM Automatic re~onse file created b_y the BM series of compilers; similar to batch files 
ARF FORTRAN Automatic re~onse file created b_y_ the BM series of com_Qilers; similar to batch files 
ARF COBOL Automatic re~onse file created b_y the BM series of com_Qilers; similar to batch files 
ASC Man_y_ ASCII text file; mc:iy_ be JyQ_ed to the screen 
ASM MASM Assemb!Y_ lal!Q_uC!f}_e source code file 
AUX Paradox 
BAK Man_y A backu_Q file; contains a _Qrevious version of the information in the file 
BAS BASIC A file containirig_ BASIC _mo_gram code; m~ not be in ASCII format! 
BAS BASIC A A file containil!Q_ BASIC _mqg_ram code; m~ not be in ASCII format! 
BAS MS-OuickBASIC A file containif!9.. BASIC _mqgram code; may not be in ASCII format! 
BAS Turbo BASIC A file containil!Q_ BASIC _mqg_ram code; ma_y_ not be in ASCII format! 
BAT DOS Batch file; contains commands to be executed b_y DOS, in order 
BIN Mal}}'_ Bina_.!Y_file; often same as an OBJ file; contains 8-bit information_{i.e., not ASClij_ 
BLK ShowPartner Block file; contains information about a block man!.2._ulated ~ ShowPartner 
BMP MS-Windows Bitm<!Q_ file; contains data for a Windows bitm<!Q_ structure 
c C com_Qilers Contains C source code 
CAL Su_Q_erCalc S_meadsheet file; contains contents of a s_m:eadsheet 
CCL lntalk Communication command laf!9..u~e file 
CFG Ma~ A config_uration file; contains information about machine and environment 
CHK CHKDSK Recovered data file; contains data recovered when usil!Q_ the /F o_2!ion in CHKDSK 
CLR ShowPartner Color _Qalette file 
CLS Actor Class libr<!!Y_ file for Actor _Q_rqg_rammil!Q_ la1!9_UC!9_e 
CMD dBASE Command file; used for file that contains dBASE_Qro_g_rams 
CMD CP/M-86 Transient command file _isimilar to DOS EXE and COM fileaj_ 
CMP MS-Word Com_Qare file; contains diction<!!Y_ of words to com_Qare for ~ellin_g_ 
CNF Mal}}'_ A confjg_uration file; contains information about machine environment 
COB COBOL COBOL _mo_gram source code 
COD FORTRAN FORTRAN_Ql"ogram com_Qiled code file 
COL MS-Mult!Q]an S_m:eadsheet data file; contains contents of a s_m:eadsheet 
COM DOS Command JQ.rqg_ram I file 
CRF MASM Cross reference file; listin_g__Qroduced b_y_ MASM com_Qiler 
CRS World Tour Golf Course data file 
CTX Microsoft Course text file; contains information for on-line tutorials 
CUR MS-Windows Cursor file; contains data for a Windows cursor 
DAT Mal}}'_ Data file; usually_ contains ASCII or ~ecifically-formatted data 
DB Paradox Data file; contains data for a Paradox table 
DBD Bricklin's DEMO Demonstration data file 
DBF dBASE Data file; contains data for a dBASE database 
DBS SOL Windows Data file; contains data for a SOL Windows database 
DBT dBASE Data file; contains dBASE textual database information 
DBT SOL Windows TemgorC!!Y_ data file 
OCT S_Q_ellStar Dictiona_.!Y_ file; contains ~ellin_g_ diction<!!Y_ 
DEF MS-Windows Module definition file 
DEF Access 
DES Access 
DEV Mal}}'_ Device driver file; contains code needed b_y_ CON FIG.SYS to install a new device 
DFM Palantir Filer Data en!!Y_ form file 
DGS PC-DOS DiC!9_nostics file 
DIC Ma~ Dictiona_.!Y_ file; contains ~ellin_g_ dictionC!!Y_ 
DIF Mal}}'_ Data interchan_g_e format file; used to interchan_g_e data between _Qrqg_rams 
DIR Sidekick Directo...!Y_ file; used with dialin_g_ o_Qtions 
DIS O&A Startu_Q_ file used ~ O&A 
DOC Man__y_ Document file; mc:iy_ be in ASCII or word _Q_rocessor-s_Q_ecific format 
DOC MS-Word Document file; contains formatted document in non-ASCII form 
ORV Ma~ Device driver file; contains information to drive a specific device 
DTF O&A,PFS Data file; contains data for a PFS or O&A database 
EMU SITCOM Terminal emulation file; contains definitions used to emulate a terminal 
EPS PC!Q_emaker Enc<!Q_sulated _Q_ostscr!m file; contains condensed _Qostscr!Q_t_minter data 
EXE DOS Executable _Q_rqg_ram file 
FMT dBASE Screen format file; contains information about how data is to be di~~ed on screen 
F# Paradox Form file; contains form definition information 

(Continued) 
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Table 2.48. Continued 

File Type ProlJiam DescrjQJion 
FNT Windows Font file; contains descr!Qj:ion of what a font should look like 
FNT Laser Fonts Font file; contains descr!Qj:ion of what a font should look like 
FNT Paintbrush Font file; contains descr!Qj:ion of what a font should look like 
FON Windows GDI loadable font file 
FOR FORTRAN FORTRAN source code file 
FRM dBASE Re_Q_ort form file· contains information about how a dBASE re_Q_ort should be formatted 
GRB MS-Windows 
GX1 ShowPartner Gra_Q_hics screen ca_mure file 
H C com.Q!lers Header file; contains C source code definitions to be merg_ed with other files 
HEX DEBUG Hex file; contains ASCII on)y_numbers formatted in Intel HEX format 
HIN Access 
HLP Man_y_ He!Q_ file; contains information to he!Q_ user understand command or function 
ICO MS-Windows Icon file; contains bit ima~e of an icon 
IDX Q&A Index file; contains indexil}g_information for a database 
IMG MS-Windows Hi-res scanned imag_e file 
IMP Pascal lm_Q!ementation file for IBM Pascal 
INC Pascal Include file for Microsoft Pascal 
INC Turbo BASIC Include file for Borland Turbo BASIC 
INI MS-Windows Initialization file; contains information about initial state of ~stem 
INI MS-Word Printer initialization file 
INT Pascal Interface file for IBM Pascal 
INT X~ite Command file for ~ite 
IT lntalk Setting_s file 
JOR SOL Windows Journal file 
KBD X~rite Ke_y_board configuration file 
LAY Su_Q_erke_y_ LC!Y_out file; contains k~board reconf!Q.uration information 
LBL dBASE Label file 
LIB Mal}Y_ Libr~ file; normal)y_ created qy_ a com.Q!ler in one of several standard formats 
LNK MS-Windows/C 
LOO Mal}Y_ Load file· used b_y_ one co~otection scheme 
LST MASM Listing_ file; lists assembled source code 
MAC Proke_y_ Ke_y_board macro file; contains instructions to execute when certain keys are pressed 
MAC Superkey Keyboard macro file; contains instructions to execute when certain ke_y_s are _Q!"essed 
MAP LINK Ma_Q_ file; a list file created qy_ LINK duril}g_ the linkilfil!'OCes 
MOM Access Modem file; contains information about modems 
ME Mal}Y_ Usual)y_ a READ.ME file containil}g_ information about files on disk 
MEM dBASE Memont_file 
MNU Access Menu file; contains menu definition 
MSG Multiplan Messag_e file 
MSG Sidekick Messag_e file· used with ~ointment calendar 
MSP MS-Windows Windows Paint file; contains data for a _Qicture drawn with Windows Paint 
MOD MS-Windows 
NDX dBASE Index file; contains indexing_ information for a database 
NET Paradox Network conflg_uration file 
OBJ LINK Oblect code file; contains result of an assemb_ly_ or com_Qile in a SQ_ecified format 
OVD Paradox Overl<!Y_ file 
OVL Man_y_ Overl<!Y. file.i. contains part of_Qro_gram to be loaded at a later time 
OVR Man_y_ OverlC!Y file; contains _Q_art of _Q_ro_gram to be loaded at a later time 
OV# Man.i'._ OverlC!Y file; contains _Q_art of _pro_gram to be loaded at a later time 
PAL Paintbrush Palette file 
PAS Pascal Pascal source code file 
PCX Paintbrush Picture file 
PCC Paintbrush Cutoutpicture file 

(Contmued) 
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Table 2.48. Continued 

File Tvoe 
PFM 
PGM 
PHB 
PIC 
PIX 
PIF 
PJ 
PRO 
PRF 
PRG 
PRJ 
PRN 
PRS 
PUB 
PX 
RC 
REF 
R# 
SC 
SCN 
SCP 
SCR 
SET 
SOB 
SOM 
SPL 
SPS 
SOL 
STY 
SYM 
SYN 
SYS 
TIF 
TMP 
TPL 
TXT 
VAL 
vc 
WK1 
WKS 
WMF 
WRI 
X# 
XLC 
XLS 
Y# 
Z# 

Notes: 

ProJJ!am DescrfQtion 
MS-Windows Printer font metric file 
Man__y_ Usual!Y_ a _Ql'O_g_ram overl~ file 
Access 
MaQY_ Picture file 
Mal}Y_ File containiQg_ one or more _Qjctures 
MS-Windows Pro__g_ram information file; used~ To_Q_View and Windows to load_m-o_g_ram into memory 
Su_Q_erProject Project file; contains information about a schedulir:!9__Q1'oject 
MS-Word Printer definition file; contains information about how to talk to _Qrinter 
VisiCalc Print format file I~eadsheet_Q_rinted to diskI 
dBASE Procedure or _Qro_g_ram file 
Harvard TPM Project data file 
MaQY_ Print format file lQrint to disk}_ 
MS-Word 
Pagemaker Publication file; contains data for _g_cm_e la_y_out 
Paradox Prim~ Index file 
MS-Windows Resource ScriJ:>t file; contains a list of resource definitions used b..Y. MS-Windows 
CREF Printable cross-reference file _{_see CR Fl 
Paradox Re_port format file; contains a re_Q_ort definition 
Paradox ScriJ:>t file; contains a PAL scrJm_lQro_g_raml 
Microsoft Screen file; contains screen di~~s for on-line tutorials 
SITCOM Scrim file; contains a macro scrjQ_t for communications session 
Access Scr!Q! file 
Paradox Settin_g_s file; contains information about settir:!9_s for a form or table 
Microsoft Part of on-line tutorials 
Paradox Sort information file 
SQL Windows SQLTALK S_Q_ooler file 
Mouse 
SQL Windows Data file 
MS-Word S_Me sheet; contains style formattin__g_ information 
MS-Windows S..rmbolic debu_ggjn_g_ definitions 
Word Finder S_y_non_y_m file; contains information for thesaurus _m-o_g_ram 
MaQY_ Device driver file; contains information to create a device driver under CONFIG.SYS 
Microsoft T~ed info file formatisee 6.11. Tag_ lmag~ File Format) 
Mal}Y_ Tem_QQ!"aJY file 
Access 
MaQY_ Text file 
Paradox Validl!Y_ check file 
VisiCalc VisiCalc s_Qreadsheet file 
Lotus 1-2-3 1-2-3 s_Q_readsheet file Iversion 2l 
Lotus 1-2-3 1-2-3 S_Qreadsheet file J_version 1j_ 
MS-Windows Metafile _Qjcture Isee 6.16. Metafile FormaIT 
MS-Windows Windows Write document file 
Paradox Index file 
MS-Excel Chart file 
MS-Excel S_Q_readsheet file 
Paradox Index file 
Paradox Index file 

•A # sign indicates a position held by a digit, 0-9 
•MS-Windows can associate file types with a program. Registration of types is done in the MS-Windows 
programming SIG on Genie. 
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2.49. TYPICAL DOS MEMORY USAGE 

Address 
0000:0000 

0000:0400 
0000:0500 

0000:0700 

OOOO:OE30 

0000:4089 

0000:53FO 

OOOO:SFDO 

0000:6080 

0000:6080 

0009:C9EO 

0009:CBEO 

OOOA:OOOO 

0010:0000 

M u emo!.Y._ S¥1_e 
Interrupt vector table 

(see 7.22. 1/0 Port Usage) 

ROM BIOS _Q_arameter area 
DOS parameter area 

IBMBIO 

IBM DOS 

Device drivers 
_(includes ANSI.SYS, BUFFERS=, FILES=, etcJ 

Resident COMMAND.COM 

Master environment for COMMAND.COM 
_(_see 3.141. Environment Blockaj_ 

Environment for program 
Jif al}}'}_ 

Application program 
(if any) 

(see 3.136. Program Segment Prefix Layout) 
(see 2.44. COM versus EXE File Differences) 

Stack 
J_ex_Q_ands towards be_g.!nnirm_ of memo_!Y}_ 

Transient COMMAND.COM 
(error messages, command table, last command) 

Hardware RESERVED 
(video adapters, ROM, ROM expansion) 

(see 7.02. IBM Reserved Memory Layout) 

Notes: Memory addresses are for PC-DOS 2.1 only. Other 
DOS versions will use the same ordering, but the 
memory addresses may vary. 

Source: IBM DOS 3.3 Technical Reference, pages 7-4, 7-5 

See Also: 2.44. COM versus EXE File Differences 
3.136. Program Segment Prefix Layout 
3.141 . Environment Blocks 
7.02. PC Memory Use 
7.22. 1/0 Port Usage 

Section 2 
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2.50. ALLOWABLE CHARACTERS IN FILENAMES 

ASCII Codes Charactel'(_fil Allowed ll~al 
OOH-1 FH Control codes x 
20H SQ_ace x 
21H Exclamation _Q_oint x 
22H Quotation mark x 
23H-29H Misc. _Q_unctuation x 
2AH Asterisk X** 
2BH Plus sjg_n x 
2CH Comma x 
2DH H_.YQ_hen x 
2EH Period X** 
2FH Slash x 
30H-39H Numbers x 
3AH Colon X** 
3BH Semicolon x 
3CH Less than sign x 
3DH E_g_uals sign x 
3EH Greater than sjg_n x 
3FH Question mark X** 
40H At sig_n x 
41 H-SAH C~tal letters x 
SBH Op_ening_ bracket x 
SCH Backslash X** 
SDH Closin_g bracket x 
SEH-60H Misc. _Q_unctuation x 
61 H-7AH Lowercase letters X* 
7BH O_Q_enin_g_ brace x 
7CH Vertical line x 
7DH Closir}g_ brace x 
7EH Tilde x 
7FH DEL X* 
80H-FFH IBM extended ASCII X* 

Notes: •This same table applies to file 
types, volume, and directory names 
•*Cannot necessarily be entered directly 
from keyboard 
•**Has special meaning in filenames 

Source: IBM DOS 3.3 Reference, page 2-4 

See Also: 2.S1. Filename Separator Characters 

2.51. FILENAME SEPARATOR CHARACTERS 

0.:SC// Codes Characteflij_ SeQarator Terminator 
OOH-1FH Control codes x 
09H Tab x x 
20H S_Q_ace x x 
22H Quotation mark x x 
2BH Plus sjg_n x x 
2CH Comma x x 
2EH Period x x 
2FH Forward slash x x 
3AH Colon x x 
3BH Semicolon x x 
3CH Less than sign x x 
3DH E__g_uals sjg_n x x 
3EH Greater than s!g_n x x 
SBH O_Q_enin_g_ bracket x x 
SCH Backslash x x 
SDH Closin_g_ bracket x x 
7CH Vertical line x x 

Notes: Filename separators and terminators are 
used in parsing filenames 

Source: Microsoft DOS 3.2 Programmer's Reference, 
page 1-107 

See Also: 2.SO. Allowable Characters in Filenames 
3.04S. Function 29H -- Parse Filename 
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3.001. INT 21 H FUNCTIONS BY DOS VERSION SUMMARY 

DOS~ ers1ons Th S at upport t e unction 
Fune.Number Function Name 1 1. 1 2 2.1 3 3.1 3.2 3.3 

0 0 Terminate J>rqg_ram x x 0 0 0 0 o To 
1 1 Read k~board and echo x x x x x x x x 
2 2 DisplC!Y_ character x x x x x x x x 
3 3 Auxilia_ry_in_Q_ut x x x x x x x x 
4 4 Auxili<!!Y_ ou!Q_ut x x x x x x x x 
5 5 Print character x x x x x x x x 
6 6 Direct console 1/0 x x x x x x x x 
7 7 Direct console i11Q_ut without echo x x x x x x x x 
8 8 Read k~board without echo x x x x x x x x 
9 9 Di~C!Y_ strin_g_ x x x x x x x x 

A 10 Buffered ke_y_board in_Q_ut x x x x x x x x 
B 11 Check ke_y_board status x x x x x x x x 
c 12 Flush buffer, do function x x x x x x x x 
D 13 Reset disk x x x x x x x x 
E( 14 Select disk x x x x x x x x 
F 15 O_Q_en file x x 0 0 0 0 0 0 
10 16 Close file x x 0 0 0 0 0 0 
11 j17 Search for first ent_ry_ x x 0 0 0 0 0 0 
12 18 Search for next ent_ry_ x x 0 0 0 0 0 0 
13 19 Delete file x x 0 0 0 0 0 0 
14 20 Seguential read x x 0 0 0 0 0 0 
15 (21 S~uential write x x 0 0 0 0 0 0 
16 22 Create file x x 0 0 0 0 0 0 
17 23 Rename file x x 0 0 0 0 0 0 
18 '24' RESERVED R R R R R R R R 
19 25 Get current disk x x 0 0 0 0 0 0 
1A 26 Set disk transfer address x x x x x x x x 
18 ( 27 Get default drive data x x 0 0 0 0 0 0 
1C 28 Get drive data x x 0 0 0 0 0 0 
1D 29 RESERVED R R R R R R R R 
1E 30 RESERVED R R R R R R R R 
1F 31 RESERVED R R R R R R R R 
20 32 RESERVED R R R R R R R R 
21 33 Random read x x 0 0 0 0 0 0 
22 34 Random write x x 0 0 0 0 0 0 
23 35 Get file size x x 0 0 0 0 0 0 
24 36 Set random record field x x 0 0 0 0 0 0 
25 37 Set interru_m vector x x x x x x x x 
26 38 Create new _Q_rqg_ram s~ment x x x x x x x x 
27 39 Random block read x x 0 0 0 0 0 0 
28 40 Random block write x x 0 0 0 0 0 0 
29 41 Parse file name x x 0 0 0 0 0 0 
2A 42 Get date x x x x x x x x 
28 43 Set date x x x x x x x x 
2C 44 Gettime x x x x x x x x 
2D 45 Set time x x x x x x x x 
2E 46 Set/reset ver}!i fla_g_ x x x x x x x x 
2F 47 GetDTA x x x x x x 
30 48' Get DOS version number x x x x x x 
31 49 Terminate but stC!Y_ resident x x x x x x 
32 50 RESERVED R R R R R R R R 
33 51 Control-C check x x x x x x 
34 52 RESERVED R R R R R R R R 
35 53 Get interrupt vector x x x x x x 
36 54 Get disk free s_Q_ace x x x x x x 
37 55 RESERVED R R R R R R R R 

38,0 56,0 Get country_ x x x x x x 
38,X 56,X SetcountrY]X=count_ry_codE1 x x x x 

39 57 Create directo..!Y_ x x x x x x 
3A (58) Removed directorv x x x x x x 
38 59 Chaf!9._e current directoiy_ x x x x x x 
3C 60 Create file x x x x x x 
3D 61 O_Q_en file x x E E E E 
3E 62 Close file x x x x x x 
3F 63 Read file or device x x x x x x 
40 64 Write file or device x x x x x x 
41 65 Delete file x x x x x x 
42 66 Move file _Q_ointer x x x x x x 
43 67 Get/set file attributes x x x x x x 

44,0 68,0 IOCTL _g_et data x x x x x x 
44,1 68,1 IOCTL set data x x x x x x 

j 44,2 68,2 IOCTL read character x x x x x x 
44,3 68,3 IOCTL write character x x x x x x 

(Continued) 
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Table 3.001. Continued 

Fune.Number 
44,4 68,4 
44,5 68,5 
44,6 68,6 
44,7 68,7 
44,8 68,8 
44,9 68,9 

44,A 68,10 
44,B 68,11 
44,C 68,12 
44,D 68,13 
44,E 68,14 
44,F 68,15 

45 69 
46 70 
47 71 
48 72 
49 731 
4A 74) 

48,0(75.0 
48,3 75,3 

4C 76 
4D 77 
4E 78 
4F 79 
50 80 
51 81 
52 82) 
53 83) 
54 84 
55 85 
56 86 
57 87 
58 88 
59 89 
5A 90 
58 91 

5C,O 92,0 
5C,1 92,1 

5D 93 
5E,O 94,0 
5E,2 94,2 
5F,2 95,2 
5F,3( 95,3 
5F,4! 95,4 

60 96 
61 97 
62 98 
63 99 

65 101 
66 102 
67 103 
68 104 

Legend: 

DOS Versions That Sl!P2..ort the Function 
Function Name 1 1. 1 2 2.1 3 3.1 3.2 

IOCTL read block x x x x x 
IOCTL write block x x x x x 
IOCTL _get illQ_ut status x x x x x 
IOCTL _get ou!Q_ut status x x x x x 
IOCTL is chal}g_eable? x x x 
IOCTL is redirected block? x x 
IOCTL is redirected handle? x x 
IOCTL char}g_e re!!Y_ count x x x 
Generic IOCTL for handles x 
Generic IOCTL for devices x 
Get drive x 
Set drive x 
Du_.Q!icate tile handle x x x x x 
Force du_QJicate tile handle x x x x x 
Get current direct~ x x x x x 
Allocate memory_ x x x x x 
Free allocated memo..!Y_ x x x x x 
SETBLOCK x x x x x 
Load and execute proQram x x x x x 
Load overl<:!Y_ x x x x x 
End _Q_rocess x x x x x 
Get return code of sutmrocess x x x x x 
Find first tile x x x x x 
Find next file x x x x x 
RESERVED R R R R R R R 
RESERVED R R R R R R R 
RESERVED R R R R R R R 
RESERVED R R R R R R R 
Get verify state x x x x x 
RESERVED R R R R R R R 
Rename file x x x x x 
Get/set date/time of file x x x x x 
Get/set allocation strat~ x x x 
Get extended error x x x 
Create tem...12.or<!!Y.file x x x 
Create new tile x x x 
Lock x x x 
Unlock x x x 
RESERVED R R R R R R R 
Get machine name x x 
Printer setu_Q_ x x 
Get assign list entiy_ x x 
Make assig_n list entiy_ x x 
Cancel assjg_n list en!!Y_ x x 
RESERVED R R R R R R R 
RESERVED R R R R R R R 
Get PSP address x x x 
Get lead fue table 2.25* 
Get extended countiy_ information 
Get/set _g]obal code ...Q.~e 
Set handle count 
Commit file 

X=supported, O=supported but considered obsolete, E=extended from previous 
versions, R=reserved 

Version Info: *Note that function 63 (99) is available only in DOS 2.25 

Notes: 

Source: 

See Also: 

Function numbers with multiple values indicate that the AL register is also used to 
specify function (e.g. 5EH, 1 represents function 5EH with the AL register set to 1) 

IBM DOS 3.3 Technical Reference, pages 6-6 to 6-7 

3.009.-3.122. Individual INT 21 H Functions , 
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3.002. INT 21H KEYBOARD FUNCTIONS SUMMARY 

INT 21H Waits for Echos Interrupt Buffer 
Function# Character Character on Ctrl-C Rf!B!.ster Used 

01 1 Yes Yes Yes AL 
06 6 No No No AL 
07 7 Yes No No AL 
08 8 Yes No Yes AL 

OA 10 Yes No Yes DS:DX=buffer address 
OB l 11 Ke_y_board status onlY_ 
oc 12 Varies u..Q_on function re_g_uested 
3F 63 Yes No Yes DS:DX=buffer address 

Notes: Control-C checking can be turned off completely using 
function 33H 

Source: IBM DOS 3.3 Technical Reference, pages 6-35, 6-52, 
6-57 to 6-60, 6-62 to 6-64, 6-137 to 6-138 

See Also: 3.010. Function 01 H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console 1/0 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.020. Function OBH -- Check Keyboard Status 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 

Section 3 
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3.003. INT 21 H FCB-ORIENTED FUNCTIONS SUMMARY 

INT 21H Function Name Type of Replaced by 
Function# FCB Used* Function# 

F 15j O_Q_en file Uno_Qened FCB 3DH -- o_Q_en handle 
10 16 Close file O_Qened FCB 3EH -- close handle 
11 17 Search for first entry Uno_Qened FCB 4EH -- find first file 
12 18 Search for next entry Uno_Qened FCB** 4FH -- find next file 
13 19 Delete file Uno_Qened FCB 41 H -- delete file 
14 20 S~uential read O_Qened FCB 3FH -- read handle 
15 21 S~uential write 0_1:>_ened FCB 40H -- write handle 
16 (22) Create file Unopened FCB 3CH -- create handle 

5AH -- create temp file 
5BH -- create new file 

17 23 Rename file Rename FCB 56H -- charig_e dir entry_ 
21 33 Random read O_Qened FCB 3FH -- read handle 
22 34 Random write O_Qened FCB 40H -- write handle 
23 35 Get file size Uno_Qened FCB 42H -- move file _Q_ointer 
24 36 Set relative record O_Qened FCB 42H -- move file _e_ointer 
27 39 Random block read O_Qened FCB 3FH -- read handle 
28 \ 40 Random block write O_Qened FCB 40H -- write handle 

Notes: •*Opened and unopened FCBs may also be extended if you 
need to set or are using the file attribute byte 
•**Must be unchanged from use of function 11 H -- search for 
first entry 

Source: IBM DOS 3.3 Technical Reference, pages 6-35, 6-36, 6-67 to 
6-80,6-85 to 6-88, 6-91 to 6-94 

See Also: 3.004. INT 21 H Handle-oriented Functions Summary 
3.024. Function OFH -- Open File With FCB 
3.025. Function 1 OH -- Close File With FCB 
3.026. Function 11 H -- Find First Entry With FCB 
3.027. Function 12H -- Find Next Entry With FCB 
3.028. Function 13H -- Delete File With FCB 
3.029. Function 14H -- Sequential Read With FCB 
3.030. Function 15H -- Sequential Write With FCB 
3.031. Function 16H -- Create File With FCB 
3.032. Function 17H -- Rename File With FCB 
3.037. Function 21 H -- Random Read With FCB 
3.038. Function 22H -- Random Write With FCB 
3.039. Function 23H -- Get File Size With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.062. Function 3CH -- Create File 
3.063. Function 3DH -- Open File 
3.064. Function 3EH -- Close File 
3.065. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
3.067. Function 41 H -- Delete File 
3.068. Function 42H -- Move File Pointer 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.106. Function 5AH -- Create Temporary File 
3.107. Function 5BH -- Create New File 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 
3.126. Rename FCB Format 
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3.004. INT 21 H HANDLE-ORIENTED FUNCTIONS SUMMARY 

INT 21H Function Name Use 
Function# 

3C 601 Create handle Creates file for subse_guent 1/0; erases existing file, if al}Y_ 
3D 61 I O_Q_en handle Readies file for 1/0; assjg_ns handle number 
3E 621 Close handle Closes handle; frees handle number 
3F 631 Read handle Reads from file at current ~ointer location 
40 641 Write handle Writes to file at current_Q_ointer location 
41 65 Delete file Deletes file 
42 66 Move file _Q_ointer Moves location of_Q_ointer in file 
43 67 Get/set file attributes Chang_es or retrieves attribute b_yte for file 
45 69 Du_.Q!icate file handle Assjg_ns additional handle number to existin_g_ handle 
46 70 Force duj)licate file handle Forces existi'!9_ handle to refer to file that has a different handle 
56 86 Rename file Renames file 
57 87 Get/set file date/time Chan_g_es or retrieves Last U_Qdate time and date associated with file 
SA 90 Create tem_Q_Or<!!Y_ file Creates file with un_!g_ue name for subse__g_uent 1/0 
SB 91 Create new file Creates file for subse_g_uent 1/0 on!Y_ if it does not alread_y exist 
67 1031 Set handle count Allows_y_ou to ~ec!!Y_more than 20 handlesldefault maximuml 
68 104_I Commit file Insures file is written to disk ]lushes buffed_ 

Notes: The first five handle numbers are preassigned by DOS (See 3.130. Predefined Handles) 

Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-122 to 6-146, 6-186 to 6-187, 6-206 to 
6-209, 6-213 to 6-215, 6-239 to 6-240 

See Also: 3.003. INT 21 H FCB-oriented Functions Summary 
3.062. Function 3CH -- Create File 
3.063. Function 3DH -- Open File 
3.064. Function 3EH -- Close File 
3.06S. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
3.067. Function 41 H -- Delete File 
3.068. Function 42H -- Move File Pointer 
3.069. Function 43H, OOH -- Get File Attributes 
3.070. Function 43H, 01 H -- Set File Attributes 
3.087. Function 4SH -- Duplicate File Handle 
3.088. Function 46H -- Force Duplicate File Handle 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.100. Function 56H -- Rename File 
3.101. Function 57H, OOH -- Get Date!Time of File 
3.102. Function 57H, 01 H -- Set Date!Time of File 
3.106. Function SAH -- Create Temporary File 
3.107. Function SSH -- Create New File 
3.121. Function 67H -- Set Handle Count 
3.122. Function 68H -- Commit File 
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3.005. INT 21 H IOCTL DEVICE-ORIENTED FUNCTIONS SUMMARY 

INT 21H Function Name Use 
Func.Num.* 

44H,OOH Getdata Gets the device data word used to control device 
44H,01 H Set data Sets the device data word used to control device 
44H,02H Read character Receives a character from character-oriented device 
44H,03H Write character Sends a character to character-oriented device 
44H,04H Read block Receives a block of data from block-oriented device 
44H,05H Write block Sends a block of data to block-oriented device 
44H,06H Get input status Checks in_Q_ut device for readiness 
44H,07H Get ou~ut status Checks ou~ut device for readiness 
44H,08H Is changeable? Reports whether block device contains removable media 
44H,09H Is redirected block? R~orts whether block device is local or remote lnetworl1 
44H,OAH Is redirected handle? R~orts whether handle referencin_g_ device is local or remote 
44H,OBH Chan_g_e retrY_ count Sets number of retries and _Q_ause between them for a file-sharing_ device 
44H,OCH Generic IOCTL for handles Sets or _g_ets number of retries for _Q_rinter devices 
44H,ODH Generic IOCTL for devices Setstg_ets block device _Q_arameters; writes/reads/formats/verifies tracks 
44H,OEH Get drive m~ R~orts lo_g_ical drive m"!QQ)rm_ 
44H,OFH Set drive m<!Q_ Sets lo__gjcal to _Qh_y_sical drive mC!QQ)l}g__ 

Notes: *The first number is the AH function number, the second the AL subfunction number 

Source: IBM DOS 3.3 Technical Reference, pages 6-36, 6-147 to 6-184 

See Also: 3.004. INT 21 H Handle-oriented Functions Summary 
3.069. Function 43H, OOH -- Get File Attributes 
3.070. Function 43H, 01 H -- Set File Attributes 
3.073. Function 44H, 02H -- IOCTL Read String 
3.074. Function 44H, 03H -- IOCTL Write String 
3.075. Function 44H, 04H -- IOCTL Read Block 
3.076. Function 44H, 05H -- IOCTL Write Block 
3.077. Function 44H, 06H -- IOCTL Get Input Status 
3.078. Function 44H, 07H -- IOCTL Get Output Status 
3.079. Function 44H, 08H -- IOCTL Is Removable? 
3.080. Function 44H, 09H -- IOCTL Is Redirected Block? 
3.081. Function 44H, OAH -- IOCTL Is Redirected Handle? 
3.082. Function 44H, OBH -- IOCTL Change Retry Count 
3.083. Function 44H, OCH -- Generic IOCTL For Handles 
3.084. Function 44H, OOH -- Generic IOCTL For Devices 
3.085. Function 44H, OEH -- Get Logical Drive Map 
3.086. Function 44H, OFH -- Set Logical Drive Map 
3.148. Reserved Device Names and Chain Order 
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3.006. INT 21 H SYSTEM FUNCTIONS SUMMARY 

INT 21H Function Name Use 
Function# 

1A 26 SetDTA Make new disk transfer address 
25 37 Set interru_m vector Replace interru_Q_t vector address in low memo_!Y_ 
26 38 Create _Q_m_gram se__g_ment Make new _Q!'~am s~ment 
2A 42 Get s_y_stem date Retrieve current ~stem date 
2B 43 Set ~stem date Store new s_y_stem date 
2C 44 Get ~stem time Retrieve current system time 
2D 45 Set system time Store new ~stem time 
2E 46 Set/reset verify_ fl<!9_ Re_Qort or set verifi fl<!9_ state 
2F 47 GetDTA ReRort current disk transfer address 
30 48 Get DOS version number Re_Qort DOS version bein_g used 
31 49 Kee_Q_Q_rocess End _Qr"~am execution but ke~ resident 
33 51 Control-C check R~ort or chan__g_e Control-C check status 
35 531 Get interruRt vector ReRort address associated with lnterru_m 
36 54 Get disk free s_Q_ace Re_Qort information about disk status 
38 56 Get/set coun!_ry_ code ReROrt or cha~e coun!!Y_ information 
39 57 Create directory_ Make a new directory_ on disk 
3A 581 Remove direct~ Remove an existin__g_ direct~ from disk 
3B 591 Chang_e current directory_ Chang_e to sQ_ecified directo_!Y on disk 
47 71 Get current directo_!Y_ ReRort current directo_!Y_ on disk 
48 72 Allocate memo_!Y_ Get ~ecified memoJY amount for use ~o_gram 
49 73 Free allocated memo_!Y_ Free memo_!Y_ current!Y_ bei~ used ~~am 
4A f74) SETBLOCK Chan,g_e size of memo_!Y block bei!'}g_ used 
4B 75 Load _Q_r~am or overlC!Y_ Load _Q_ro_gram and execute it, or load overlC!Y_ 
4C 76J End ...Q!'Ocess End _Q_ro_gram execution and re_Qort errorlevel 
4D 771 Get return code Get errorlevel reRort from child process 
54 84 Get ver!fy_ state Re_Qort current ver_!fy_ fl<!9_ settin__g_ 
58 88) Get/set allocation strate_gy_ R~ort or change memo_!Y_ allocation strategy used 
59 89) Get extended error Re_Qort details about last DOS function error 
62 98 Get PSP address Re_Qort current location of pr~am s~ment_Qrefix 

651101 Get/set extended country_ Re_Qort or cha~e coun!!Y_ information 
661102 Get/set_ global code _Q_a_g_e Re_Qort or chan__g_e memo_!Y_ area used for coun!IY_ font info 

Source: IBM DOS 3.3 Technical Reference, pages 6-35 to 6-37, 6-82, 6-89 to 6-90, 6-98 to 
6-121, 6-188 to 6-201, 6-205, 6-21 O to 6-212, 6-232 to 6-238 

See Also: 3.034. Function 1AH -- Set Disk Transfer Address 
3.041. Function 25H -- Set Interrupt Vector 
3.042. Function 26H -- Create New Program Segment 
3.046. Function 2AH ---- Get System Date 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
3.049. Function 2DH -- Set System Time 
3.050. Function 2EH -- Set/Reset Verify Flag 
3.051. Function 2FH -- Get Disk Transfer Address 
3.052. Function 30H -- Get DOS Version 
3.053. Function 31 H -- Keep Process 
3.054. Function 33H -- Control-C Check 
3.055. Function 35H -- Get Interrupt Vector 
3.056. Function 36H -- Get Disk Free Space 
3.057. Function 38H, OOH -- Get Country Data 
3.058. Function 38H, xxH -- Set Country Data 
3.059. Function 39H -- Create Subdirectory 
3.060. Function 3AH --- Remove Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.089. Function 47H --- Get Current Directory 
3.090. Function 48H -- Allocate Memory 
3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.093. Function 4BH, OOH -- Load and Execute Program 
3.095. Function 4CH -- End Process 
3.096. Function 4DH -- Get Return Code 
3.099. Function 54H -- Get Verify State 
3.103. Function 58H, OOH -- Get Allocation Strategy 
3.104. Function 58H, 01 H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.116. Function 62H -- Get Program Segment Prefix 
3.118. Function 65H -- Get Extended Country Info 
3.119. Function 66H, 01 H -- Get Global Code Page 
3.120. Function 66H, 02H -- Set Global Code Page 
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3.007. INT 21 H NETWORK FUNCTIONS SUMMARY 

INT 21H Function Name Use 
Function# 

44H,09H Is redirected block? Re_Q_orts whether drive letter is local or remote lnetworl1 
44H,OAH Is redirected handle? Re_Q_orts whether device name is local or remote inetwor!Q 
SCH,OOH Lock file Locks r~on of file from use ~others 
SCH,01H Unlock file Unlocks locked re_gion of file (restores to _Q_ublic usej 
SEH,OOH Get machine name Re_Q_orts network name of the workstation 
SEH,02H Printer setuj)_ Defines strin_g_ of characters to be sent with each file to _Q_rinter 
SFH,02H Get assjg_n list en!!Y_ R~orts IDs and names of drives/devices reassjg_ned to network 
SFH,03H Make ass!.9_n list entrY_ Redirects local drive/device to a network directmy/device 
SFH,04H Cancel ass!.9_n list entrY_ Cancels redirection created with function SF,03 

Version Info: Network functions require DOS 3.1 or later 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, pages 6-36, 6-37, 6-1SS to 6-1S6, 6-216 to 6-231 

3.080. Function 44H, 09H -- IOCTL Is Redirected Block? 
3.081. Function 44H, OAH -- IOCTL Is Redirected Handle? 
3.108. Function SCH, OOH -- Lock File 
3.109. Function SCH, 01 H -- Unlock File 
3.110. Function SEH, OOH -- Get Machine Name 
3.111. Function SEH, 02H -- Set Printer String 
3.113. Function SFH, 02H -- Get Assignment List Entry 
3.114. Function SFH, 03H -- Make Assignment List Entry 
3.11 S. Function SFH, 04H -- Cancel Assignment List Entry 

3.008. TYPICAL DOS REGISTER USE 

Regi_ster Standard Us¥ #Bits Comments 
AX General _Q_u~ose data r~ster 16 Passes MS-DOS _Q_arameters, returns error 
AH Function r~uest r~ster 8 Contains function number on call]NT 21 H} 
AL Error return r~ster 8 Returns error if ca!JY flag_ set 
BX Data s~ment base re_gister 16 Also returns data Ie:fl: handle numbefI 
ex Loo_Q_ counter 16 Sometimes used for data _Q_assing_ 
DX General _Q_urpose data re_gister 16 Often used as offset to DS for _Q_ointer to data 
SP Stack re_gister 16 
IP Instruction _Q_ointer re_gister 16 
BP Stack se_gment base re_gjster 16 
DS Data se_g_ment of pointer 16 Normal!Y_ used with DX 
SS Stack se_g_ment of _Q_ointer 16 Norma!!Y_ used with BX or CX 
SI Source index in strin_g_ qQ_erations 16 
DI Destination index in strin_g_ o_Q_s 16 

FIC!Q.S Ca!J:Y.. flC!Q. set=error; ca!:!Y_fl<!9_ clear=no error 1 Used _Q!"imari!Y_ b_y DOS 2.1 and later 

Source: IBM DOS 3.3 Technical Reference, pages 6-8 to 6-9 
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3.009. FUNCTION OOH -- TERMINATE PROGRAM 

Prior to Calling Function 

High Low 

~fl ..... ___ o_oH----+--------1 

~ 1-1--------------1 

Upon Return From Function 

Function does not return: 
•File buffers flushed 
•Termination handler address restored from PSP:OOOAH 
•Ctrl-C exit address restored from PSP:OOOEH 
•Critical error handler address restored from PSP:0012H** 
•Control passes to termination handler address 

Section 3 

fla'; 1-l --------------1 Notes: •Obsolete function; in DOS 2.x or later use function 31 H 
or 4CH instead 

CS Se_gment address of PSP* 

•*See 3.136. Program Segment Prefix Layout 
•**DOS versions 2.x and later only 

DSi----------------1 
ssi----------------1 
ESL---------------1 

Source: IBM DOS 3.3 Technical Reference, page 6-51 

See Also: 

3.010. FUNCTION 01H -- READ KEYBOARD AND ECHO 

3.001 . INT 21 H Functions by DOS Version Summary 
3.053. Function 31 H -- Keep Process 
3.095. Function 4CH -- End Process 

Prior to Calling Function Upon Return From Function 

Low Low High 

~~1~---0_1_H-----------1 

~I I--------------

AXi---------1-~8~-~bi~t~ch~a~r~c~o~de~*--1 
BX 1---------+--------i 
ex 1--------1---------i 
DX L-------...._-------' 

~ 1-1--------------1 
fla:s ~1---------------1 IP 1----------------1 

flagsL---------------' 

~il-1----------------------~ ~i .... 1-----------------------1 
Notes: 

Source: 

See Also: 

•Function echoes characters to display; Control-C is enabled; 
waits for character to be input from standard input device 
•Function is obsolete; in DOS 2.x or later use function 3FH instead 
•*Either 8-bit IBM ASCII code, or one of two bytes 
of an IBM Extended ASCII code 

MS-DOS 3.3 Programmer's Reference, page 6-52 

3.001 . INT 21 H Functions by DOS Version Summary 
1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
1.23. IBM Extended Character Codes 
3.015. Function 06H -- Direct Console 1/0 
3.016. Function O?H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 



PC Sourcebook 

3.011. FUNCTION 02H -- DISPLAY CHARACTER 

AX 
BX 
ex 
DX 

Prior to Calling Function 

High Low 
02H 

8-bit char to display 

Upon Return From Function 

Function does not return any values 

SP 1----------------1 BP ________________________ ---1 
S/1----------------1 DI.__ ______________________ _. 

IP ----------------1 
flags L.---------------' 

esl 
~i .... ~=--==::=_ -==--==--==--==--==--==--==--==--==--==--==-...... ~ 

Notes: 

Source: 

See Also: 

•Obsolete function; in DOS 2.x or later use function 40H instead 
•Cursor position updated; if character is a backspace (08H), 
the cursor is moved to the left one position, but the character there 
is not erased 

MS-DOS 3.3 Programmer's Reference, page 6-53 

1.22. IBM ASCII Character Set 
1.23. IBM Extended Character Set 
3.001. INT 21 H Functions by DOS Version Summary 
3.015. Function 06H -- Direct Console 1/0 
3.018. Function 09H -- Display String 
3.066. Function 40H -- Write Using Handle 

3.012. FUNCTION 03H -- AUXILIARY INPUT 

, Prior to Calling Function Upon Return From Function 

High Low High Low 

~~1~---0-3H----+----------1 AX 1--------+-"8-'-b;;.;..it;_;c;;.;..h;.:;;;;a;...r f;;.;..ro;;.;.m.;.;..;...A;..;;U;;.;..X'-' 

BXi---------1-------~ 
ex 1----------1----------1 
DX L.--------"L----------J 

~i:l 1----------------1 ~i: 1~---------------1 

fla':'si-l--------------1 fla':'s 1-l --------------1 

~ii~ ---------------------1 ~i 11-----------------------1 
Notes: 

Source: 

See Also: 

•This function does not check status of AUX port, buffer input, or return 
error codes 
•Obsolete function; in DOS 2.x or later use function 3FH instead 
•DOS initializes the standard auxiliary device to 2400 baud, no parity, 
one stop bit, and 8-bit words 

IBM DOS 3.3 Technical Reference, page 6-54 

1.21. ASCII Character Set 
3.001. INT 21 H Functions by DOS Version Summary 
3.013. Function 04H -- Auxiliary Output 
3.065. Function 3FH -- Read Using Handle 
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3.013. FUNCTION 04H -- AUXILIARY OUTPUT 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h Low 
04H 

8-bit char to AUX 

Upon Return From Function 

Function does not return any values 

~I .... -------------1 

fla':sl"'"' --------------1 

~ii~ ~~~~~~~~~~~~ 
Notes: 

Source: 

See Also: 

•This function does not check status of AUX port, buffer output, 
or return error codes 
•Obsolete function; in DOS 2.x or later use function 40H instead 

IBM DOS 3.3 Technical Reference, page 6-55 

3.001. INT 21 H Functions by DOS Version Summary 
3.012. Function 03H -- Auxiliary Input 
3.066. Function 40H -- Write Using Handle 

3.014. FUNCTION OSH -- PRINT CHARACTER 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!fLh L ow 
05H 

8-bit char to _Qrint 

Upon Return From Function 

Function returns no values 

~I I--------------1 

IP flags ---------------.1 

Notes: 

Source: 

See Also: 

•This function does not check status of printer port, buffer output, 
or return error codes 
•Obsolete function; in DOS 2.x or later use function 40H instead 

IBM DOS 3.3 Technical Reference, page 6-56 

3.001. INT 21 H Functions by DOS Version Summary 
3.066. Function 40H -- Write Using Handle 

Section 3 
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3.015. FUNCTION 06H •• DIRECT CONSOLE 1/0 

AX 
BX 
ex 
DX 

Prior to Calling Function 

HfgJI Low 
06H 

8-bit char or FFH* 

Upon Return From Function 

~1~--------------1 ~ 11--------------1 
IP 
i----------------~ flags.__ ______________ ~ fla:S 1~-z""'"e-ro"""'F"'""la_g_s_e_t---------1 

Notes: 

Source: 

See Also: 

g~I 
ssi----------------------~ 
i-------------------~ 

ES 
-------------------------~ 

•Obsolete function; in DOS 2.x and later use functions 3FH and 40H 
•*If DL=FFH, console input is performed; otherwise DL is sent to console 
•**If ZeroFlag is clear, AL contains character from console; otherwise AL= 0 

IBM DOS 3.3 Technical Reference, pages 6-57 to 6-58 

3.001. INT 21 H Functions by DOS Version Summary 
3.002. INT 21 H Keyboard Functions Summary 
3.010. Function 01 H -- Read Keyboard and Echo 
3.011. Function 02H -- Display Character 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.018. Function 09H -- Display String 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
3.066. Function 40H -- Write Using Handle 
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3.016. FUNCTION 07H -- DIRECT CONSOLE INPUT WITHOUT ECHO 

Prior to Calling Function Upon Return From Function 

High Low Hjg__h Low 

~~ 11----0-?H----+-------.i AX 8-bit char from CON 
BX1--------+-"'-.;;;;..;.;..=.;.;;;;;.....,;..=;..;....;;....;;;....;...;..,i 

ex 
DX 1---------+-------~ 

~ 11--------------.i ~It-___________ __,. 

/Pi--------------! 
flags'----------------' 

fla:S 1-l ---------------1 

~ilt-----------------------~ 
Notes: 

Source: 

See Also: 

•Function does not echo character or check for Control-C 
•Obsolete function; in DOS 2.x and later use function 3FH instead 

iBM DOS 3.3 Technicai Reference, page 6-59 

3.001. INT 21 H Functions by DOS Version Summary 
3.002. INT 21 H Keyboard Functions Summary 
3.010. Function 01 H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console 1/0 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 

3.017. FUNCTION 08H -- READ KEYBOARD WITHOUT ECHO 

Prior to Calling Function Upon Return From Function 

High Low gj .... ___ o_8H __ __. _____ _ 

Hfgjl 
AX 
BX 
ex 
DX 

Low 
8-bit char from CON 

~I I-___________ __,. ~I 
/Pi---------------~ 

flags'-----------------

IP 
flags 

~~~! ------------------------1 
~~....._-------------~ 

g;I 
C"C" vv 

ES L-..--------------' ES 

Notes: •Function waits for and does not echo character 
•Obsolete function; in DOS 2.x and later use function 3FH instead 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-60 

3.001. INT 21 H Functions by DOS Version Summary 
3.002. INT 21 H Keyboard Functions Summary 
3.010. Function 01 H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console 1/0 
3.016. Function 07H -- Direct Console Input Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 

Section 3 
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3.018. FUNCTION 09H -- DISPLAY STRING 

Prior to Calling Function Upon Return From Function 

H" h L lf1l ow 
AX Function does not return a value 09H l 
BX 
ex 
DX 

I 
l 

Offset of _Q_Ointer to $-terminated strin_g_ 

~1 .... --------------1 

fla: .... 1--------------1 
cs 
DS t-S-e__9!_m_e-nt_o_f-~-o-in-te-r-to....,..$--te_r_m-in-a-te_d_s-tr-in-1g_--1 

SS ES....----------------1 

Notes: 

Source: 

See Also: 

Obsolete function; in DOS 2.x and later use function 
40H instead 

IBM DOS 3.3 Technical Reference, page 6-61 

1.17. Common String Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.011. Function 02H -- Display Character 
3.066. Function 40H -- Write Using Handle 

3.019. FUNCTION OAH ··BUFFERED KEYBOARD INPUT 

Prior to Calling Function Upon Return From Function 

L ow Low 
AX 
BX 
ex 
DX 

!B_h 
OAH 1 

I 
1 

Offset of _Q_ointer to in_Q_ut buffer 

~ 1~-------------1 

High 

i~li--------+----------1 

~11-----------------1 

f/a:~I-------------~~~ IP 
flagst===-~~~~~~------------~~~~ 

cs ----------------1 DS Segment of _Q_ointer to in_Q_ut buffer 111~---------------1 SS ----------------1 ES._ ____________________ __. 

Buffer I Max. length byte (non-zero), empty string I Buffer I Contains max. length, actual length, string typed I 

Notes: 

Source: 

See Also: 

Obsolete function; in DOS 2.x or later use function 3FH instead 

IBM DOS 3.3 Technical Reference, page 6-62 

3.001. INT 21 H Functions by DOS Version Summary 
3.010. Function 01 H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console 110 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.021. Function OCH -- Flush Buffer, Read Keyboard 
3.065. Function 3FH -- Read Using Handle 
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3.020. FUNCTION OBH -- CHECK KEYBOARD STATUS 

Prior to Calling Function Upon Return From Function 

High Low Hjg_h Low 

~f 11----0-BH----+--------1 

AX Buffer status* 
BX1---------1--.....;;;...;;;.;.;.~;;..;.;;;.~-~ 

ex DX t---------+--------1 

~ 11---------------1 ~lr-------------1 
IP 

flags 1----------------1 fla'; 1-l ----------------1 

~!!~~~~~~~~~~~~~ ~!~~~~~~~~~~~---f 
Notes: 

Source: 

See Also: 

•Obsolete function; in DOS 2.x and later use function 44H,6H instead 
•*OO=no character in buffer; FFH=character pending in buffer 

IBM DOS 3.3 Technical Reference, page 6-63 

3.001. INT 21 H Functions by DOS Version Summary 
3.002. INT 21 H Keyboard Functions Summary 
3.077. Function 44H, 06H -- IOCTL Get Input Status 

3.021. FUNCTION OCH -- FLUSH BUFFER, READ KEYBOARD 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

H' h /fl}_ L ow 
OCH IKe_y_board function* 

1 
I 

Offset of .Q.Ointer to buffer Jjf AL=OAHl 

~f 11------------v_a_r_ie_s_** __ ---1 

~ 11---------------1 ~~11---------------1 
IP IP 
1---------------~ flags _____________ ___. flags 1------------------1 

es .......... ~~~~~~~~~~---1 
OS Se_g_ment of.Q_ointer to bufter_{jf AL=OAHl 
SS 
ES 1----------------1 

Buffer I Max. length, empty string (if AL=OAH) Buffer I Max. length, actual length, string (if AL=OAH) 

Notes: 

Source: 

See Also: 

•Obsolete function; in DOS 2.x or later use function 3FH instead 
•*1, 6, 7, 8, or A are allowable keyboard functions and act just as do the INT 21 H 
functions with the same number 
•**O=buffer was flushed, but no other processing was done. Otherwise, will be the 
same as for the INT21 H function called by value in AL. 

IBM DOS 3.3 Technical Reference, page 6-64 

3.001. INT 21 H Functions by DOS Version Summary 
3.002. INT 21 H Keyboard Functions Summary 
3.010. Function 01 H -- Read Keyboard and Echo 
3.015. Function 06H -- Direct Console 1/0 
3.016. Function 07H -- Direct Console Input Without Echo 
3.017. Function 08H -- Read Keyboard Without Echo 
3.019. Function OAH -- Buffered Keyboard Input 
3.065. Function 3FH -- Read Using Handle 

Section 3 
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3.022. FUNCTION OOH -- RESET DISK 

Prior to Calling Function Upon Return From Function 

Low High 

~~11----oD_H ___________ ----t 

Function returns no values 

~£1 ..... ---------------t 

fla';'s ..... j~~~~~~~~~~~~--1 

cs 
DS 1----------------1 

i----------------1 
SS 1----------------1 ES.__ __________________ ___. 

Notes: 

Source: 

See Also: 

•Obsolete function; in DOS 2.x and later, effects on default drive 
and DT A are undocumented 
•Function flushes all file buffers to disk 
•Close all files first to update directory 

IBM DOS 3.3 Technical Reference, page 6-65 

3.001. INT 21 H Functions by DOS Version Summary 
3.025. Function 1 OH -- Close File With FCB 
3.064. Function 3EH -- Close File 

3.023. FUNCTION OEH -- SELECT DISK 

AX 
BX 
ex 
DX 

SP 

Prior to Calling Function 

H' h !m L OW 

OEH 

Drive number* 

Upon Return From Function 

Hfg__h Low 

AX 1---------t--#_L_qgj .... i_c_al_d_n_'v_es_*_*-1 
BX 1---------t--------1 ex 
DX 

1---------t--------t ...___ ______ ........_ ______ __. 

BPi---------------~ ~£11----------------t SI 
Dli---------------~ 

IP IP 
---------------~ ----------------1 flags.__ _____________ ~ flags ...___ _____________ __. 

Notes: 

Source: 

See Also: 

•Note that the value returned in AL does not mean that all of the indicated 
logical drives are valid drives 
•*O=A, 1 =B, and so on. Note that this is different than logical drive number 
•**Same value as LASTDRIVE= in CON FIG.SYS, or total number of devices, 
whichever is greater 

IBM DOS 3.3 Technical Reference, page 6-66 

3.001. INT 21 H Functions by DOS Version Summary 
3.033. Function 19H -- Get Current Disk 
3.137. Logical Drive Numbers 
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3.024. FUNCTION OFH -- OPEN FILE WITH FCB 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

Hig_h Low 
OFH I 

I 
T 

Offset of pointer to uno_Q_ened FCB 

~ [-------------
IP 1------------------1 flags .__ _____________ ___, 

csi---------------------------~ 
OS Se_g_ment of _pointer to uno_p_ened FCB 

ssi-----------------------------~ 
ES ....__ _____________ ___, 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Lo_gjcal drive number 
ASCII file name 
ASCII file extension 
0 
0 
0 
0 
0 
0 
0 
0 

gj 
High 

~I 
IP 

flags 

~ii 
FCB Drive Number 

File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: On networks file is opened in compatibility mode only 

Low 
Status* 

Actual drive number 
ASCII file name 
ASC!! file extension 
0 
80H{128) 
Actual file size 
Last change date 
Last change time 
RESERVED 
0 
0 

Notes: •Obsolete function; in DOS 2.x or later use function 3DH instead 
•*OO=directory entry was found and opened; FFH=directory entry wasn't found 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, pages 6-67 to 6-68 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.063. Function 3DH -- Open File 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 

Section 3 
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3.025. FUNCTION 1 OH -- CLOSE FILE WITH FCB 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H" h ~m L 
10H I 

I 
1 

Offset of _Q_ointer to Oj)_ened FCB 

ow 

~~1~~~~~~~~~~~~~----1 
IP 1-------------------1 flags.__ ______________ __, 

cs 1------------------1 
DS Se_gment address of _g_ointer to o_Q_ened FCB 
SS ESi-------------------1 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Upon Return From Function 

~~I .... _______ ,__ __ st_a_tu_s_* -----1 

~~1~~~~~~~~~~~~--i 
IP i------------------1 

flags~---------------' 

ii~I ~~~~~~~~~~~~--i 
FCB I FCB no longer valid 

Notes: •Obsolete function; in DOS 2.x or later use function 3EH instead 
•*OO=directory entry found and closed; FFH=entry not found -

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-69 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.064. Function 3EH -- Close File 
3.124. Opened FCB Format 
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3.026. FUNCTION 11 H •• FIND FIRST ENTRY WITH FCB 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Higft Low 
11H I 

l 
I 

Offset of .£.Ointer to uno..2_ened FCB 

Upon Return From Function 

High Low 
AX Status* 
BX -------------------! 
cxt--------+----------1 
DX ....__ ______ ....._ ______ __. 

~i: 11--------------- SP ------------------1 BP Slt------------------1 
DI ....__ _____________ __. 

IP -----------------! flags....__ _____________ _. 
IP 

f/ags1------------------1 

cs -----------------! ~~1~---------------1 DS Se_g_ment of_Q_ointer to unQQ_ened FCB 
SS -----------------! ES.__ ___________ _. 

OTA I Empty 

FCB Drive Nun1ber 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Ttme 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

OTA I contains unopened FCB for file found 

Ii O'"';C'"'1 ,.l.;, ·e n· ·mbe· 1 
~~QI UllV I UI • I 

ASCII file name** 
ASCII file type** 
0 
0 
0 
0 
0 
0 
0 
0 

FCB Drive l\'urnber 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

I Actual dr;v~ ~ ~ber I c 11U111 

ASCII file name** 
ASCII file type** 
0 
0 
0 
0 
0 
0 
0 
0 

**May contain ? wildcard character; may contain * wildcard character in DOS 3.x 

•Obsolete function; with DOS 2.x or later use function 4EH instead 
•You may use an extended FCB (unopened) to find files with a certain attribute 
•*OO=directory entry found; FFH=entry not found 

IBM DOS 3.3 Technical Reference, pages 6-70 to 6-71 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.027. Function 12H -- Find Next Entry With FCB 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.123. Unopened FCB Format 
3.125. Extended FCB Format 

Section 3 
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3.027. FUNCTION 12H -- FIND NEXT ENTRY WITH FCB 

Prior to Calling Function Upon Return From Function 

H" h 'IJli L ow High Low 
12H I 

l 
AX BXi----------r---------1 Status* 

I ex 

AX 
BX 
ex 
DX Offset of _Q_ointer to uno_Q_ened FCB** DX i----------t----------1 

'----------'--------~ 

~1--~~~~~~~~~~~--1 
SP 
1----------------~ BP 

Sli----------------~ 

DI 
'----------------~ 

IP IP 1------------------1 !----------------~ flags.__ _____________ ___, flags.__ ______________ ~ 

cs 
D S ....,S,....e-~-m-e_n_t _o_f _2!-o-i-nt_e_r-to-un-o-~-e-n-ed---F'"""C .... B_*_* --1 iil~~~~~~~~~~~~~-SS ESt------------------1 

OTA I Empty 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

DTA I Unopened FCB of file found, if any 

Lo_gical drive number 
ASCII file name*** 
ASCII file type*** 
0 
0 
0 
0 
0 
0 
0 
0 

FCB Drive Number 
File Name 
RleType 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Actual drive number 
ASCII file name*** 
ASCII filejyQ_e*** 
0 
0 
0 
0 
0 
0 
0 
0 

•***May contain ? wildcard characters; in DOS 3.x may also contain * wildcard characters 

•You may use extended FCBs (unopened) to search for file with a certain attribute 
•Obsolete function; with DOS 2.x or later use function 4FH instead 
•*OO=directory entry found; FFH=entry not found 
•**Must be unchanged FCB used previously with function 11 H or function 12H 

IBM DOS 3.3 Technical Reference, pages 6-72 to 6-73 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.026. Function 11 H -- Find First Entry With FCB 
3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
3.123. Unopened FCB Format 
3.125. Extended FCB Format 
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3.028. FUNCTION 13H -- DELETE FILE WITH FCB 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h Low 
13H l 

I 
l 

Offset of _Q_ointer to uno_Q_ened FCB 

Upon Return From Function 

High Low 
AX Status* 
BXi--------+------'~~--~ 

ex 
DXi--------+-------~ 

~I .... ------------- SP 
1---------------~ BP 

Sli-------------------1 

DI 
'----------------~ 

IP IP .....__ _____________ ~ 
....... -------------~ flags ...__ _____________ ____, flags.__ ____________ __. 

cs 1------------.......... -------1 
DS Sim_ment of _Q_ointer to uno_Q_ened FCB ii ..... 1----------------------~ SS 1-----------------1 
ES .___ _____________ __. 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

Lo_g_ical drive number FCB I No longer valid 
ASCII file name** 
ASCII file extension** 
0 
0 
0 
0 
0 
0 
0 
0 

Requires create access rights on networks 

•Obsolete function; in DOS 2.x or later use function 41 H instead 
•*OO=at least one matching file found and deleted; 
FFH=no matching files found 
•**May contain ? wildcard characters 

IBM DOS 3.3 Technical Reference, page 6-74 

3.001 . INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.060. Function 3AH -- Remove Subdirectory 
3.067. Function 41 H -- Delete File 
3.123. Unopened FCB Format 
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3.029. FUNCTION 14H -- SEQUENTIAL READ WITH FCB 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h Low 
14H I 

l 
T 

Offset of __Q_ointer to o_Q_ened FCB 

Upon Return From Function 

High Low 

~fl .... _________ s_ta-tu_s_*_--1 

~11--------------------------1 ~I ..... -------------------------1 

IP IP 
i----------------~ -------------------! flags.__ _____________ ~ flags ,__ ________________ _, 

cs...._ ____________________ --1 g;I D S S~ment of __Q_ointer to o_Q_ened FCB ss---------------------1 
SS ---------------1 ES ES .._ ______________ ~ ,__ _________________ _, 

OTA I Blank (size=one record of data) OTA lone record of data (size=record size) 

FCB Drive Number 
File Name 
RleType 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

Actual drive number 
ASCII file name 
ASCII file extension 
Current block** 
128** 
Actual file size 
Last chan_g_ed date 
Last cha1'!9..ed time 
RESERVED 
Current record** 
Not used 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Requires read access rights on networks 

Unchan_g_ed 
Unchan_g_ed 
Uncha1'!9..ed 
Incremented 
Unchan_g_ed 
Unchan_g_ed 
Unchan_g_ed 
Unchan_g_ed 
RESERVED 
Incremented 
Unchan_g_ed 

•Obsolete function; with DOS 2.x or later use function 3FH instead 
•*O=successful read; 1 =end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 
•**You may change these fields prior to calling function 

IBM DOS 3.3 Technical Reference, page 6-75 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.037. Function 21 H -- Random Read With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.065. Function 3FH -- Read Using Handle 
3.124. Opened FCB Format 
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3.030. FUNCTION 15H -- SEQUENTIAL WRITE WITH FCB 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

H' h Jg_}_ 

15H I 
1 
I 

Offset of _Q_ointer to o.Q_ened FCB 

L ow 

~ 11------------------1 
IP 1---------------------1 flags ....__ _______________ ___. 

cs 1---------------------1 
OS S~g_ment of pointer to o_Q_ened FCB 
SS 1---------------------1 ES.__ ______________ __, 

OTA I Record of data (size must match record size) 

FCB Drive Number 
File Name 
Ale Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record # 

I Actual drive number 
c AS ii file name 

ASCII file extension 
M<!Y_ be set to new record** 
128** 
Actual file size 
Date last chal}g_ed 
Time last chal}g_ed 
RESERVED 
MC!Y, be set to new record** 
Not used 

High 

i~I 
DX 

SP 
BP 
SJ 
DI 

IP 
flags 

cs 
OS 
SS 
ES 

OTA I Unchanged data 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: Requires write access rights on networks 

Low 
Status* 

I Unchanged 
Unchan ed 
Unchan ed 
Incremented b 
Unchan ed 
Unchan ed 
Unchan ed 
Unchan ed 
RESERVED 
Incremented b 
Unchan ed 

Notes: •Obsolete function; in DOS 2.x and later use function 40H instead 
•*O=successful write; 1=disk full; 2=DTA too small 

Source: 

See Also: 

(See 3.127. FCB Error Codes) 
•**You may change these values prior to calling function 

IBM DOS 3.3 Technical Reference, page 6-76 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.038. Function 22H -- Random Write With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.066. Function 40H -- Write Using Handle 
3.124. Opened FCB Format 

Section 3 

call 

call 
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3.031. FUNCTION 16H -- CREATE FILE WITH FCB 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

Hfg_h Low 
16H I 

l 
I 

Offset of_g_ointer to uno_g_ened FCB 

~1~--------------------------1 
IP -----------------1 flags ...._ _____________ ___, 

cs1--------------------~----1 
DS SEm_ment of_Q_ointer to uno_Q_ened FCB 
SS ES-.---------------1 

FCB Drive Number 
File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Lo_gjcal drive number 
ASCII file name 
ASCII file extension 
Must be 0 
Must be 0 
Must be O 
Must be O 
Must be O 
Must be 0 
Must be 0 
Must be O 

~~I 
High 

~I 
IP 

flags 

~ii 
FCB Drive Number 

File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
RleTime 
RESERVED 
Current Record 
Random Record# 

Version Info: Requires create access rights on networks 

Low 
Status* 

Actual drive number 
Uncha!'!.9._ed 
Unchan_g_ed 
Set to O 
Set to 128 
Set to O 
Set to current date 
Set to current time 
Set~call 
Set to 0 
Set to 0 

Notes: •Obsolete function; in DOS 2.x and later use function 3CH, 5AH, or 5BH 
•*OO=file created; OFFH=no more empty entries available 

Source: 

See Also: 

(See 3.127. FCB Error Codes) 

IBM DOS 3.3 Technical Reference, pages 6-77 to 6-78 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.024. Function OFH -- Open File With FCB 
3.062. Function 3CH -- Create File 
3.063. Function 3DH -- Open File 
3.106. Function 5AH -- Create Temporary File 
3.107. Function 5BH -- Create New File 
3.123. Unopened FCB Format 
3. 124. Opened FCB Format 
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3.032. FUNCTION 17H -- RENAME FILE WITH FCB 

Prior to Calling Function 

Hfg_h Low 
17H l 

I 
l 

AX 
BX 
ex 
DX Offset of Q_Ointer to rename FCB 

~ 11---------------1 
fla:S 11----------------1 

cs 1--------------------D S Segment of_Q_ointer to rename FCB 
SS 1------------------------------E S ---------------------------------

FCB Drive Number 
First File Name 
First File Type 
Second File Name 
Second File Type 

Lo_g_ical drive number 
ASCII file name** 
ASCII file tvoe** I ASCii file name .... 
ASCII file type** 

Upon Return From Function 

i~ ~-------+---S-ta-tu_s_* _---1 

DX .__ _____________ ..._ ______________ ..... 
SP 
BP 1-----------------------------1 
SI 
Dli-----------------------------1 

IP 1-----------------------------1 flags.__ _________________________ _. 

!ii~-------------
FCB Drive Number 

First File Name 
First File Type 
Second Fite Name 
Second File Type 

Actual drive number 
Unchan_g_ed 
Unchan_g_ed 
IUnchan~ed 
Unchan ed 

Version Info: Requires create access rights on networks 

Notes: 

Source: 

See Also: 

•Obsolete function; in DOS 2.x or later use function 56H instead. 
•*OO=at least one file renamed; FFH=no files renamed, or new name 
already exists 
•**May contain ? wildcard characters 

IBM DOS 3.3 Technical Reference, pages 6-79 to 6-80 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.100. Function 56H -- Rename File 
3.126. Rename FCB Format 

3.033. FUNCTION 19H -- GET CURRENT DISK 

Prior to Calling Function Upon Return From Function 

High Low 

~~ 1 .... ___ 1_9H----1--------4 

Hfg_h Low 
AX 
BXi-----------------------------~ 

ex 
DXi----------------------------~ 

Selected drive* 

~~1-----------------------1 ~ 1~------------
f/a:S~l--------------1 fla:S 1~-------------1 

!ii~----------------------~ !il~-------------1 
Notes: *O=A drive, 1 =B drive, and so on 

Source: IBM DOS 3.3 Technical Reference, page 6-81 

See Also: 3.001. INT 21 H Functions by DOS Version Summary 

Section 3 
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3.034. FUNCTION 1 AH -- SET DISK TRANSFER ADDRESS 

Prior to Calling Function Upon Return From Function 

H" h L tgj_ ow 
AX Function returns no values 1AH I 
BX 
ex 
DX 

l 
I 

Offset of i:>_ointer to disk transfer address 

~1~--------------------------1 
IP 
1----------------~ flags......_ _____________ ___. 

cs 
DS ~S-~-m-e_n_t -of _ _m_o-in-t-er_t_o_d_is_k_t-ra_n_s-fe_r_a_d-dr-e-ss--'I 

SS 
ES 1----------------------1 ...._ ______________ _, 

Notes: 

Source: 

See Also: 

•DT A may not cross segment boundaries 
•Default DTA is at 0080H in the PSP 

IBM DOS 3.3 Technical Reference, page 6-82 

3.001. INT 21 H Functions by DOS Version Summary 
3.051. Function 2FH -- Get Disk Transfer Address 

3.035. FUNCTION 1BH -- GET DEFAULT DRIVE DATA 

Prior to Calling Function Upon Return From Function 

Low High 

~~~1-----1B_H ____ --+----....---------1 

AX 
1--------------'----~ BX c x 1-'-...;..;."'--"""'"'-'---'"'----_..;.--'..;.;;...----1 

DX 
......... -----~---------' 

~1~ -------------------------1 ~I~----------------------
IP IP 
i---------------~ i---------------~ flags......_ ____________ __ flags,__ _____________ _, 

Notes: 

Source: 

See Also: 

cs 1-------------------1 
DS Se_g_ment of_Q_ointer to FAT ID b_Y!_e 
SS 
1---------------~ ES....._ ____________________ ____, 

•The FAT ID byte is no longer adequate to identify the drive type 
(beginning DOS 2.x) 
•Obsolete function; in DOS 2.x or later use function 36H instead 

IBM DOS 3.3 Technical Reference, page 6-83 

2.37. Disk ID Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.036. Function 1 CH -- <;3et Drive Data 
3.056. Function 36H -- Get Disk Free Space 
3.128. Extended Error Codes Returned from Function 59H 
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3.036. FUNCTION 1CH -- GET DRIVE DATA 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hjg_h Low 
1CH 

Log_ical drive number* 

Upon Return From Function 

AX 1-=,,,..----,,------,,,.1,~~;.;.;;;...i=.==.:........i 
BX ex l-'-~..;;..;;..;...i;;;..;;.;.;..;..;.;;;.;...;;.;;...;...o..;.;.......;;.....;;..<..;~-----1 

DX ....__'""'-....;._..;....;;...;;...;.;.....;;.....r.;..;.......;.__;;_ ____ ___, 

~f:~I ------------~ ~ 11---------------1 
IP 1-----------------1 IP 1----------------1 flags ...._ _____________ ___. flags ...._ _____________ ___, 

Notes: 

Source: 

See Also: 

cs 
DS ...,S,...e-grm_e_n_t -of-p-<o-in-t-er_t_o_F __ A __ T __ l __ D_b-~-e-----1 

SS 
ES 1-----------------1 

•Obsolete function; in DOS 2.x or later use function 36H instead 
•The FAT ID byte is no longer adequate to identify the drive type 
(beginning DOS 2.x) 
•*O=default, 1=A, 2=8, etc. (See 3.137. Logical Drive Numbers) 
•**A value of FFH returned by call means the drive specified is invalid 

IBM DOS 3.3 Technical Reference, page 6-84 

2.37. FAT ID Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.035. Function 1 BH -- Get Default Drive Data 
3.056. Function 36H -- Get Disk Free Space 
3.137. Logical Drive Numbers 

Section 3 
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3.037. FUNCTION 21H - RANDOM READ WITH FCB 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

Hjg_h L ow 
21H l 

I 
l 

Offset of _QQjnter to o~ened FCB 

~1~~~~~~~~~~~~~-

f/a:S 1---------------t 
csi-----------............... -----1 
DS S~ment of _Q_ointer to O_Q_ened FCB 

ssi------------------1 ES ....__ _____________ ___. 

DTA I Blank memory to hold one record of data 

FCB Drive Number 
File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
RleTime 
RESERVED 
Current Record 
Random Record# 

Actual drive number 
ASCII file name 
ASCII file extension 
Will be set b call 
128** 
As set b 
As set b 
As set b 

~~I 
Hig_h 

~i:I 
IP 

flags 

!ii 
DTA lone record of data 

FCB Drive Number 
File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: Requires read access rights on networks 

Notes: •Random record # is usually set by using function 24H 

Low 
Status* 

Incremented b 

•Obsolete function; in DOS 2.x or later use function 3FH instead 
•*O=successful read; 1=end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 

Source: 

See Also: 

•**You may change these fields prior to calling function 

IBM DOS 3.3 Technical Reference, page 6-85 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.065. Function 3FH -- Read Using Handle 
3.124. Opened FCB Format 

99 
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3.038. FUNCTION 22H -- RANDOM WRITE WITH FCB 

Prior to Calling Function Upon Return From Function 

Low 
AX 
BX 
ex 
DX 

Hi_g_h 
22H l 

l 
l 

Offset of _Q_Ointer to opened FCB 

High Low 

~~I""" __________ s_ta-tu_s_* __ ....... 

~E 11----------------1 ~E 11---------------
IP /P 1----------------- 1-----------------fl a gs,__ ______________ _, fl a gs,__ ______________ _, 

cs 1----------------~ 
OS Se_g_ment of _Q_ointer to o_Qened FCB 
SS 1-----------------1 ES._ ___________ __. ijl~------------~ 

OTA lone record of data to write to disk OTA I Unchanged data 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
Rte Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

I Actual drive number 
ASCII file name 
ASCII file extension 
Will be set~ call 
128** 
As set ~ o~en file 
As set ~ o_Qen file 
As set ~ o_Qen file 
As set ~ o_Qen file 
Will be set t2Y_ call 
Record to write** 

FCB Drive Number 
File Name 
Rte Type 
Current Block 
Record Size 
File Size 
File Date 
Rte Time 
RESERVED 
Current Record 
Random Record# 

Requires write access rights on networks 

•Random record # is usually set with function 24H 
•Obsolete function; in DOS 2.x or later use function 40H instead 
•*O=successful write; 1 =disk full; 2=DT A too small 
(See 3.127. FCB Error Codes) 
•**You may change these fields prior to calling function 

IBM DOS 3.3 Technical Reference, page 6-86 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.030. Function 15H -- Sequential Write With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.066. Function 40H -- Write Using Handle 
3.124. Opened FCB Format 

call 

Section 3 
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3.039. FUNCTION 23H - GET FILE SIZE WITH FCB 

Prior to Cs/ling Function Upon Return From Function 

Low 
AX 
BX 
ex 
DX 

H!B_h 
23H I 

I 
I 

Offset of _Q_ointer to uno_Q_ened FCB 

. ~~I""" _________ s_ta-tu_s_* __ -1 

~1~ ~~~~~~~~~~~~---1 ~ 1~---------------1 
IP 

flagsi-------------------1 fla:S li-----------------1 

cs 1-------------------1 DS Se_g_ment of.Qointer to uno_Q_ened FCB 
SS 1-------------------1 ES,__ _____________ ___. 

lil;--~~~~~~~~~~~---t 
FCB Drive Number 

File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 

Actual drive number 
ASCII file name 
ASCII file extension 
0 
Set to 1 or record size*** 
0 
0 
0 
0 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 

Current Record Current Record 0 
0 Random Record# Random Record# 

Unchan_g_ed 
Unchan_g_ed 
Unchanged 
Unchal}g_ed 
Unchaf!ged 
Unchal}g_ed 
Unchal}g_ed 
Unchal}g_ed 
RESERVED 
Unchal}g_ed 
Size of file in records** 

Notes: •Obsolete function; in DOS 2.x or later use function 42H instead 
•*O=file found; OFFH=file not found 
•**Rounded up to next integer if partial record found 
•***Set to 1 to find file size in bytes 

Source: IBM DOS 3.3 Technical Reference, page 6-87 

See Also: 3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functhns Summary 
3.068. Function 42H -- Move File Pointer 
3.123. Unopened FCB Format 

101 
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3.040. FUNCTION 24H -- SET RELATIVE RECORD WITH FCB 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

Hi_g_h Low 
24H I 

I 
l 

Offset of _Q_ointer to o..Q_ened FCB 

~£1~~~~~~~~~~~~~~ 

IP 1------------------
fl d gs~---------------"' 

cs 
i-----~--~---------D S Se_g_ment of _12_ointer to o_Q_ened FCB 

SS 1-----------------E S ,__~~~~~~~~~~~~~ 

FCB Drive Number 
File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Actual drive number 
ASCII file name 
ASCII file extension 
Set to block number* 
Set to record size* 
Unchan_g_ed from o_Q_en 
Unchan_g_ed from o_Q_en 
Unchan_g_ed from o_Q_en 
Unchang_ed from o_Q_en 
Set to record number* 
Set to O 

Low 

~~I 
High 

Always OOH 

~i:I 
fla:S I 

~ii 
FCB Drive Number Unchan_g_ed 

File Name Uncha1'!.9_ed 
R./eType Unchar~ed 
Current Block Uncha1'!.9_ed 
Record Size Unchan_g_ed 
File Size Unchan_g_ed 
File Date Unchan_g_ed 
Rle Time Uncha1'!.9_ed 
RESERVED Unchan_g_ed 
Current Record Uncha1'!.9_ed 
Random Record# Set to relative record 

Notes: •Obsolete function; in DOS 2.x or later use function 42H instead 
•*You must set these fields prior to calling function 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-88 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-orientecl Functions Summary 
3.068. Function 42H -- Move File Pointer 
3.124. Opened FCB Format 

Section 3 
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3.041. FUNCTION 25H -- SET INTERRUPT VECTOR 

Prior to Calling Function Upon Return From Function 

High Low 
AX .... I ___ 25_H ______ ln_t_e_rr_up._t_n_u_m_b_e_r __ 

BX1-------+---------1 ex ________ ...._ ________ _ 
Function returns no values 

DX Offset of ointer to interru t handler routine 

~£:11------------------1 
IP ------------------flags...._ _______________ ~ 

cs ------------------0 S S~g_ment of _Qointer to interru_m handler routine 
SS ------------------ES.__ _____________ __, 

Notes: The four byte address of DS:DX is placed at 
appropriate place in the interrupt vector table 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-89 

3.001. INT 21 H Functions by DOS Version Summary 
3.055. Function 35H -- Get Interrupt Vector 
7.04. PC Interrupt Usage 

3.042. FUNCTION 26H -- CREATE NEW PROGRAM SEGMENT 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H' h JgJ L ow 
26H l 

I 
l 

Se_g_ment address of new _Q_ro_g_ram se_g_ment 

Upon Return From Function 

Function returns no values 

!:I ..... --------------
IP 1-------------------1 

flags~---------------' 

~iJt-~~~~~~~~~~~---l 
Notes: 

Source: 

See Also: 

Obsolete function; in DOS 2.x or later use function 4BH instead 

IBM DOS 3.3 Technical Reference, page 6-90 

3.001. INT 21 H Functions by DOS Version Summary 
3.093. Function 4BH, OOH -- Load and Execute Program 
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3.043. FUNCTION 27H •• RANDOM BLOCK READ WITH FCB 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H}Qh Low 
27H I 

l 
Number of blocks to read 
Offset of Qointer to O_Qened FCB 

AX 
BX 
ex 
DX 

Upon Return From Function 

Hifl_h 
l 
I 

Number of blocks actual!Y_ read 
I 

Low 
Status* 

~t1~-------------------------- ~1~ ----------------------------1 

IP 
~----------------! flags.__ ______________ __, 

IP 
flags~-----------------1 

cs 
D S '""s-~-m-e_n_t_o_f _m-o-i-nt_e_r-to-o_m_e_n_e_d_F_C_B-----1 ~i~l---------------------------1 SS 1------------------1 
ES ...._ ______________ ........ 

DTA I Blank memory to hold records of data DTA I Data read 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

I Actual driw• numbi:>r . -~- .. - . -
ASCII file name 
ASCII file extension 
Will be set Qy_ call 
128** 
As set b_y_ o_Q_en file 
As set b_y_ o_Q_en file 
As set Qy_ o_Q_en file 
RESERVED 
Will be set Qy_ call 
Starting record** 

FCB Drive Number 
File Name 
Rle Type 
Current Block 
Record Size 
File Size 
File Date 
Rle Time 
RESERVED 
Current Record 
Random Record# 

Requires read access rights on networks 

Unchal}g_ed 
Unchan_g_ed 
Unchan_g_ed 
Set~call 
Unchan_g_ed 
Unchar'!9._ed 
Unchan_g_ed 
Unchan_g_ed 
RESERVED 
Set by call 
Set to end block+ 1 ~call 

•Obsolete function; in DOS 2.x or later use function 3FH instead 
•Random record # is usually set by function 24H 
•*O=successful read; 1=end of file; 2=DTA too small; 3=partial record read 
(See 3.127. FCB Error Codes) 
•**You may change these fields prior to calling function 

IBM DOS 3.3 Technical Reference, pages 6-91 to 6-92 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.037. Function 21 H -- Random Read With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.065. Function 3FH -- Read Using Handle 
3.124. Opened FCB Format 

Section 3 
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3.044. FUNCTION 28H -- RANDOM BLOCK WRITE WITH FCB 

Prior to Calling Function Upon Return From Function 

High Low 
AX ..... I __________ s_t_at_u_s* __ _ 
BX 
C X t".'N"'.""u-m"""'b_e_r_o"'.""f ,....,bl,....o"""'ck_s_a_c .... tu-a""'11-w"""'ri,....tte-n------1 

DX 
'--------""'"---------~ 

~ 1-1-------------1 ~ E------------~ 
IP IP 
i----------------~ 1-------------------~ flags ....__ _____________ __, flags '-----------------~ 

cs..,,__ ______________ -=.,,....----~ 
OS Se__g_ment of_Q_ointer to o_Q_ened FCB 

ss1----------------1 
ES ....__ _____________ __, ~iii---------------------------' 

OT A I Data to be written to disk OTA I Unchanged 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Version Info: 

Notes: 

Source: 

See Also: 

Actual drive number 
ASCII file name 
ASCII file extension 
Will be set ~call 
128** 
As set ~ o_Q_en file 
As set b_y_ o_Q_en file 
As set b_y_ o_Q_en file 
RESERVED 
Will be set qy_ call 
StartiQg_ record #** 

FCB Drive Number 
File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
File Time 
RESERVED 
Current Record 
Random Record# 

Requires write access rights on networks 

UnchanQed 
UnchaQg_ed 
UnchanQed 
Set qy_call 
UnchanQed 
Set if file size chan_g_es 
Set to current date 
Set to current time 
RESERVED 
Set qy_call 
Set to end block+ 1 qy_ call 

•Obsolete function; in DOS 2.x or later use function 40H instead 
•If CX=O prior to call, file size is truncated to value in random record #field 
•Random record # is usually set with function 24H 
•*O=successful write; 1=disk full; 2=DTA too small 
(See 3.127. FCB Error Codes) 
•**You may change these fields prior to calling function 

IBM DOS 3.3 Technical Reference, pages 6-93 to 6-94 

3.001. INT 21 H Functions by DOS Version Summary 
3.003. INT 21 H FCB-oriented Functions Summary 
3.030. Function 15H -- Sequential Write With FCB 
3.038. Function 22H -- Random Write With FCB 
3.040. Function 24H -- Set Relative Record With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.066. Function 40H -- Write Using Handle 
3.124. Opened FCB Format 
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3.045. FUNCTION 29H -- PARSE FILE NAME 

Prior to Calling Function 

H~h Low 

AX 1-----..;;;;2~9.;..;H~----1r---P-a....;;rs-"'e_c"""'o_n.;;.;..tro.;;.;..l-'b""'~..;.;te...._--1 
BX cxi----------r----------1 
DX.._ ______________ _._ ____________ __. 

SP 
BP 1---------------------t 
SI Offset of_Qointer to stril![ to _Q_arse 
DI Offset of Q.Ointer to buffer to contain uno_Q_ened FCB 

IPt----------------------------------1 flags ....._ _________________ __. 

csi,-------------------------------1 
OS Se__g_ment of_Q_ointer to string_toparse 
SS 1----------------------1 ES S~ment of_Q_ointer to buffer for unopened FCB 

Upon Return From Function 

High Low 

~~ 1------------S-ta_t_us_* __ --1 

SP 
BP ~-----------------~ 
SI ....,O,,_ff,_s_e_t -of-~-o-in-t-er_1_~_t_e _ _.2!_a_st _ _.2!_a-rs_e_d,...s-t-rin-!.9.----1 

D I Offset of _Q_Ointer to uno_Q_ened FCB 

IP 
~----------------~ flags,__ ______________ __. 

Buffer ,_I E;;;...m;.;.ip_t.._y _______________ __,I Buffer (FCB) Drive Number Lo_gjcal drive number 

Notes: 

Source: 

See Also: 

File Name 
File Type 
Current Block 
Record Size 
File Size 
File Date 
Rle Time 
RESERVED 
Current Record 
Random Record# 

ASCII file name 
ASCII file tyQ_e 
0 
0 
0 
0 
0 
0 
0 
0 

*OO=FCB created, no wildcard characters; 01 =FCB created, wildcard characters used in 
file name; FFH=drive letter invalid 

IBM DOS 3.3 Technical Reference, pages 6-95 to 6-97 

2.51. Filename Separator Characters 
3.001. INT 21 H Functions by DOS Version Summary 
3.123. Unopened FCB Format 
3.142. Parse Control Byte 

Section 3 



PC Sourcebook 

3.046. FUNCTION 2AH -- GET SYSTEM DATE 

Prior to Calling Function 

High Low 

~~ 1-1---2A_H ________ _ 

~£:1~ -------------1 

IP 
flagsi--------------------------~ 

g~t-1 -------------1 
SS 
ES -----------------------------1 

~---------------------------' 

AX 
BX 
ex 
DX 

Upon Return From Function 

HfJJ_h Low 
1 Day of week* 

l 
Year 

Month l DC!Y_ 

~I ... -------------! 
IP 

flags 1----------------------------1 

g~I 
SS 1-----------------------------1 

-----------------------------1 ES 
~---------------------------' 

Notes: *O=Sunday, 1 =Monday, etc. (See 2.35. Date/Time Formats) 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-98 

2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 
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3.047. FUNCTION 2BH -- SET SYSTEM DATE 

AX 
BX 
ex 
ox 

Prior to Calling Function 

H' h 'IJ}I_ 

2BH l 
1 

Year 
Month l 

L ow 

D~ 

~i:l 1-------------

f/a':sl 1---------------i 

!ii~ ----------------------~ 

Upon Return From Function 

High Low 

~~1-1------------i-----s-t_a_tu_s_* __ --1 

~J ..... -------------
IP ------------------flags,__ __________________ ~ 

!ii ..... -------------
Notes: *OO=valid date supplied; FFH=invalid date supplied 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-99 

2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.046. Function 2AH -- Get System Date 
3.049. Function 2DH -- Set System Time 

3.048. FUNCTION 2CH -- GET SYSTEM TIME 

Prior to Calling Function Upon Return From Function 

High Low 

~~ 1-1---2c_H ________ _ 

~ .... 1---------------1 
fla':s 1-l -----------------i 

ii!~----------------------~ 
Notes: Hour is in 24-hour clock format 

AX 
BX 
ex 
ox 

H" h IJ1}_ 

Hour 
Seconds 

L ow 

Minutes 
Hundredths 

~i:I .... --------------! 
IP 

flagsi--------------------1 

iili----------------

Source: iBM DOS 3.3 Technical Reference, page 6-100 

See Also: 2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.046. Function 2AH -- Get System Date 
3.049. Function 2DH -- Set System Time 
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3.049. FUNCTION 2DH -- SET SYSTEM TIME 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!IJ.!1 Low 
2DH 

Hour Minutes 
Seconds Hundredths 

Upon Return From Function 

High Low 

~~ 11--------1---S-t-at_u_s_* -----1 

~i: 1-1------------- ~ 1~---------------1 
IP 
1---------------~ flags.._ _____________ ~ IP 1---------------1 

flags L...--------------...1 

Notes: 

Source: 

See Also: 

~~ 11---------------1 

*OO=valid time supplied; FFH=invalid time supplied 

IBM DOS 3.3 Technical Reference, page 6-101 

2.35. Date/Time Formats 
3.001 . INT 21 H Functions by DOS Version Summary 
3.047. Function 2BH -- Set System Date 
3.048. Function 2CH -- Get System Time 

3.050. FUNCTION 2EH ·-SET/RESET VERIFY FLAG 

AX 
BX 
ex 
DX 

Prior to Calling Function 

HJ.g_h Low 
2EH Ver]fi fl<ill* 

OOH** 

Upon Return From Function 

Function returns no values 

~i:l 1--------------

IP 1-------------~ flags .....__ _____________ ..... 

~~!~-------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Verification is not supported for network disk writes in DOS 3.x 

•*OO=do not verify after writes; 01 =verify after writes 
•**DOS 1.x and 2.x only 

IBM DOS 3.3 Technical Reference, page 6-102 

3.001. INT 21 H Functions by DOS Version Summary 
3.099. Function 54H -- Get Verify State 
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3.051. FUNCTION 2FH •• GET DISK TRANSFER ADDRESS 

Prior to Calling Function 

High Low 

~~ 1 .... ___ 2_FH ________ _ 

~£:1 ... --------------1 

fla'; r.-1-------------

ii!~----------------------~ 

AX 
BX 
ex 
DX 

Upon Return From Function 

H" h If}}_ L ow 
T 

Offset of _Q_ointer to disk transfer address 
I 
I 

~£:1 .... --------------
IP -------------------------------1 flags.__ __________________________ __. 

cs -----------------------------D S ________________________ _ 

SS 
ES """s-e__9! __ m_e-nt_o_f_J>!_O_in-te-r-to--di-sk--tr-an-s-fe_r_a_d-dr-e-ss-

Notes: Default OTA is at 0080H in the PSP. 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-103 

3.001. INT 21 H Functions by DOS Version Summary 
3.034. Function 1 AH -- Set Disk Transfer Address 

3.052. FUNCTION 30H -- GET DOS VERSION 

Prior to Calling Function 

Low High 

~~ 1----3-0H--------

~ 11-------------
f/a'; 1---------------i 
ii!._ ____________________ ---1 

AX 
BX 
ex 
DX 

Upon Return From Function 

H 'f.g_h Low 
Minor version # l Maj_or version # 
OEM number I H!g_h order serial # 

Low order word of 24-bit serial number 
I 

~11-------------
/P ---------------------------flags._ ______ ~------------------' 

ii~I----------------------~ 
Version Info: Applies only to versions of DOS 2.0 and later 

Notes: 

Source: 

See Also: 

•OEM and serial numbers may not be present (returns OOOOH) 
•If AL=O on return, then version is assumed to be prior to 2.0 

IBM DOS 3.3 Technical Reference, page 6-104 

3.001. INT 21 H Functions by DOS Version Summary 
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3.053. FUNCTION 31 H -- KEEP PROCESS 

Prior to Calling Function Upon Return From Function 

ffl h Low 
AX _____ 3_1_H _______ R_e_tu_r_n~c_o_de_*_.- Function returns no values 
BX ex .,__ ________ -+----------1 
DX #of 

~1~---------------------------1 
IP -------------------flags..__ _______________ ___. 

!i~!---------------------------l 
Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

•Open files are not closed by this function 
•*You establish return codes. By convention OO=no error. 

IBM DOS 3.3 Technical Reference, pages 6-105 to 6-106 

3.001. INT 21 H Functions by DOS Version Summary 
3.093. Function 4BH, OOH -- Load and Execute Program 
3.095. Function 4CH -- End Process 
3.096. Function 4DH -- Get Return Code 

3.054. FUNCTION 33H -- CONTROL-C CHECK 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

Hig_h 
33H 

Low 
0=:9._et, 1 =Set state, 2::;::exchan_g_e state with DL 

0=0FF, 1=0N-{if AL=1,21 

~1~ ----------------------------------------
IP 1--------------------------------fl a gs..__ ____________________________ _. 

AX 
BX 
ex 
DX 

High Low 
Status* 

0=0FF,1=0N]f AL=0,2} 

~1~-------------------------------
IP 

_____________________ ___. 
flags..__ _________________ ---1 

!il~--------------------------------------~1 !i~I----------------------------~ 
Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *FFH=error (AL did not contain 0, 1, or 2 on call) 

Source: IBM DOS 3.3 Technical Reference, page 6-107 

See Also: 3.001. INT 21 H Functions by DOS Version Summary 
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3.055. FUNCTION 35H -- GET INTERRUPT VECTOR 

Prior to Calling Function Upon Return From Function 

Hi_g_h Low H. h '!J1}_ L ow 
l AX i----3"'""5"-H ___ i--l.-.nt_e_rr.-up.._1t-n.-u-m.-b_e_r --1 

BX i--------1----------1 
AX 
BX 
ex 
DX 

Offset of _Q_Ointer to interru_m routine* 
ex 
DX 1--------1-----------1 l 

l 
SP 
BP 1------------------1 
SI Dli------------------1 ~ 11-----------------1 
IP i-----------------1 IP 

flags ...__ ____________ __, flags 1-----------------1 

cs i-----------------1 cs 
DS 
SS 1------------------1 

DSi-----------------1 
SS 

ES,__ __________ __. ES """s,...€!9J_m_e_n_t o-f,....~-o..,..in-te_r_t_o_in-te-r-ru_mj_t-ro-u-ti-n-e*----1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*If ES:BX = 0 then no handler is associated with this interrupt 

IBM DOS 3.3 Technical Reference, page 6-108 

3.001. INT 21 H Functions by DOS Version Summary 
3.041. Function 25H -- Set Interrupt Vector 
7.04. PC Interrupt Usage 

3.056. FUNCTION 36H -- GET DISK FREE SPACE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!Jl.h L ow 
36H 

Logical drive number** 

Upon Return From Function 

Hi h Low 
AX Sectors er cluster* 
BX Number of available clusters 
CX Number of b tes r sector 
DX Number of clusters r drive 

~ li----------------1 ~~1--------------1 
IP i------------------1 IPi---------------1 'lags ,___ _____________ __. flags.__ ____________ __ 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Or FFFFH if invalid drive was specified in DL 
**O=default, 1 =A, and so on 

IBM DOS 3.3 Technical Reference, page 6-109 

3.001. INT 21 H Functions by DOS Version Summary 
3.035. Function 1 BH -- Get Default Drive Data 
3.036. Function 1 CH -- Get Drive Data 
3.137. Logical Drive Numbers 
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3.057. FUNCTION 38H, OOH·· GET COUNTRY DATA 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hjg_h Low 
38H 1 0 

l 
I 

Offset of _Q_ointer to 32-b_y_te buffer 

~i: 11---------------1 
na:Sli-----------------1 

cs 
DS 1-S-e_9!_m_e-nt_o_f_p-<o-in-te-r-to-3-2--~-e-b_u_ff_er----f 

SS t-----------------f 
ES 

....._ ____________ _ 
Buffer l~E_m_.p_ty ___________ _ 

Upon Return From Function 

Low 
AX 
BX1---....;;....~..;....o.---~....;...;.;"'"""".;;...;.<...------1 

ex 
DX 1-----------"'---------1 

~£11--------------! 
fla:S .... 1----------C-a_rry_*--~ 

cs _________________ ___,,. 

DS S~ment of countrY_ info buffer 
SS __________________ ___,,. 

ES ....__ __________________ ___. 

Buffer I Country data 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-110 to 6-118 

3.001. INT 21 H Functions by DOS Version Summary 
3.058. Function 38H, xxH -- Set Country Data 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.143. Country Code Buffer Layout 
3.144. Country Codes 

3.058. FUNCTION 38H, xxH -- SET COUNTRY DATA 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H" h IJ!l L ow 
38H I Coun!!:Y_ code or FFH 

CountrY_ code if AL=FFH 
l 

FFFFH 

Upon Return From Function 

Higjl Low 
AX Error code ]f car:!Y_ flag_ se[ 
BX cxi-----------1-----------1 
DX ....._ _____ ....__ _____ __, 

~£1~ ---------------------~ ~i: 11--------------1 
IP 1----------------------1 

flagsL-----------------------' 
fla:S li-----------------:=-C-arry--:-*---t 

~111---------F_F_F_FH ______ ----1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-110 to 6-118 

3.001. INT 21 H Functions by DOS Version Summary 
3.057. Function 38H, OOH -- Get Country Data 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.144. Country Codes 
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3.059. FUNCTION 39H -- CREATE SUBDIRECTORY 

Prior to Calling Function Upon Return From Function 

Low Hjg_h Low 

AX 1o-------------+--------1 BX 
t----~------~i----~~---1 

cx~,._....,.... ____ __..__ ____ ...,...... __ --1 

AX Error code J!f ca'!Y_ flag_ se!)_ 
BX 
cx.,_~~~------~----~-------1 

DX DX Offset of 
---~~--~~----------~~~--' 

~J ..... ------------ ~I 
fla':'s """l~~~--~~~~~~~~---i fla':'s I 
cs 
OS """s-~-m-e_n_t o_f _ _Q1_0-in-te-r-to-_m-at-h-na_m_e-st-ri_1'!9._ __ iii SS 

----~~-----~---~------1 ES,__ ____________________ __, 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Requires create access rights on networks 

·Pathname must be in ASC!!Z form 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-119 

3.001. INT 21 H Functions by DOS Version Summary 
3.060. Function 3AH -- Remove Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.089. Function 47H -- Get Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

Carry* 
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3.060. FUNCTION 3AH -- REMOVE SUBDIRECTORY 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H" h !Ill_ L ow 
3AH I 

l 
I 

Offset of _12_ointer to _Qathname string_ 

Upon Return From Function 

Hig_h Low 
AX Error code Jif car:!Y_ flag_ sell_ 
BX ex 1--------1----------1 
DX ------------------

~1~------------1 ~i:I ~ ------------
fla;I .... ------------- fla; !1-----------C-arry-*---1 

cs 
D S """s-~-m-e-nt_o_f _ _Q<_o-in-te-r-to _ _Ql_a_t_h-na_m_e-st-ri-n_g_--1 g~I 

. SS 1-----------------1 SS ----------------1 -------------------i ES ....._ ____________ __, ES 
__________________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Requires create access rights on networks 

•Pathname must be in ASCllZ form 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-120 

3.001. INT 21 H Functions by DOS Version Summary 
3.059. Function 39H -- Create Subdirectory 
3.061. Function 3BH -- Change Current Directory 
3.089. Function 47H -- Get Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.061. FUNCTION 3BH -- CHANGE CURRENT DIRECTORY 

AX 
BX 
ex 
ox 

Prior to Calling Function 

Hi_g_h Low 
3BH 1 

I 
l 

Offset of j)_Ointer to _Qathname strirlg_ 

Upon Return From Function 

H!JJ....h Low 
AX Error code _{jf CC!!:!Y. flag_ se!l_ 
BX 
cx1---------1---------~ 

ox ...._ ___________ ........_ ____________ _, 

!: 11---------------1 ~£:11----------------------------------~ 
fla'; .... 1------------- fla'; 1----------C-ar-ry-,.--~ 
cs...,,.... ______ _,,_ __________________ ~---1 
OS Se_g_ment of j)_Ointer to _Q_athname strin_g_ 
SS 
ES 1----------------t 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Pathname must be in ASCI IZ form 
•Pathname string is limited to 64 characters and may net contain a network path 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-121 

3.001. INT 21 H Functions by DOS Version Summary 
3.089. Function 47H -- Get Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.062. FUNCTION 3CH - CREATE FILE 

AX 
BX 
ex 
DX 

~I 
fla;I 
cs 
DS 
SS 
ES 

Prior to Calling Function Upon Return From Function 

Hig_h Low 
AX Handle or error code if calJY seff: 
BX 
ex 

Offset of DX 

SP 
BP 
SI 
DI 

IP 
flags Carry* 

cs 
S~ment of _p9inter to_Qathname striflg_ DS 

Version Info: 

Notes: 

Source: 

See Also: 

SS 
ES 

•Applies to all versions of DOS beginning with 2.0 
•Requires create access rights on networks 

•Pathname must be in ASCllZ form 
•File is truncated if it already exists 
•Volume and subdirectory bits are ignored in attribute byte 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-122 to 6-123 

2.34. File Attribute Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 
3.069. Function 43H, OOH -- Get File Attributes 
3.070. Function 43H, 01 H -- Set File Attributes 
3.105. Function 59H -- Get Extended Error 
3.106. Function SAH -- Create Temporary File 
3.107. Function SSH -- Create New File 
3.128. Extended Error Codes Returned from Function 59H 
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3.063. FUNCTION 3DH •• OPEN FILE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hi_g_h Low 
3DH I Access code** 

1 
I 

Offset of _Q_ointer to _Q_athname strin_g_ 

Upon Return From Function 

Hi_g_h Low 
AX Handle or error code if cacry_ se!f 
BX 1---------+--------1 cxi----------------ox ....._ ______ ...._ ______ ~ 

!:I .... -------------! !:I .... ------------
fla: 1--------------i fla: l----------C-arry-*---1 

cs i----------------1 DS Se_g_ment of Q_Ointer toj)_athname stril}g_ 
SS i----------------1 ES...__ ____________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Pathname must be in ASCllZ form 
•*Garry f!ag set if error occurs 
•**AL=O read only, AL=1 write only, AL=2 read/write 

IBM DOS 3.3 Technical Reference, pages 6-124 to 6-125 

3.001. INT 21 H Functions by DOS Version Summary 
3.024. Function OFH -- Open File With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.129. Handle Access Byte 

3.064. FUNCTION 3EH -- CLOSE FILE 

Prior to Calling Function Upon Return From Function 

~~I .... ---~-~-~_Ha_n_d_le .... ; ___ L_o_w __ _ 

Hi_g_h Low 

!:l~--------------1 !:I~--------------! 
f/a:I~-------------~ f/a:l 1-----------C-a_r_ry_*--~ 

g~I ssi-----------------1 
P----------------1 ~~l~--------------1 

ES ES ....._ _____________ __ ....._ _____________ ~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-136 

3.001. INT 21 H Functions by DOS Version Summary 
3.025. Function 1 OH -- Close File With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.130, Predefined Handles 
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3.065. FUNCTION 3FH -- READ USING HANDLE 

Prior to Calling Function Upon Return From Function 

H!IJ!i L ow h HjgJ_ Low 
AX 
BX 
ex 
DX 

3FH l AX 
BX 
ex 
DX 

B_Y!_es read** or error code _{jf caQY_ set)_ 
Handle I 

Number of b__Y!_es to read l 
Offset of _Q_ointer to e111pty buffer for data I 

~1~---------------1 ~I~------------
IP 

flags1------------------------------1 fla:s 1~----------------.......,..C-ar_ry....,.*----i 
cs 
DS 1-S-e--g1m-e-nt_o_f_J21_0_in-te-r-to--em-!Q!y_---b-u-ffe_r_f-or_d_a-ta ........ ~!I~ ~~~~~~~~~~~-i SS 1-----------------------------
E S .._~~~~~~~~~~~--' 

Buffer I Empty 

Version Info: 

Notes: 

Source: 

See Also: 

Buffer I Data read 

•Applies to all versions of DOS beginning with 2.0 
•Requires read access rights on networks 

•*Carry flag set if error occurs 
•**A value of 0 indicates attempt to read at EOF 

IBM DOS 3.3 Technical Reference, pages 6-137 to 6-138 

3.001. INT 21 H Functions by DOS Version Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.037. Function 21 H -- Random Read With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.066. FUNCTION 40H -- WRITE USING HANDLE 

Prior to Calling Function Upon Return From Function 

H!JLh Low H!JLh Low 
AX 
BX 
ex 
DX 

40H l AX 
BX 
ex 
DX 

B_yt_es written** or error code _(if car:rY_ se!l 
Handle I 

Number of ~es to write*** l 
Offset of _i:>_ointer to buffer containing data I 

~J ..... ----------------t ~I ..... -----------------1 

IP 1----------------1 
flags -----------------' 

fla'; .... , ___________________ C_a_rry_* ____ _ 

cs 
D S ~S~~-m-e_n_t _o_f _2!-o""'i-nt_e_r -to'""b,....u_ff_e_r-co_n_t-a1-·n-ill9__d.,...a-ta--1 ~!I ..... ------------------------SS ESt-----------------------------1 

Buffer I Data to write 

Version Info: 

Notes: 

Source: 

See Also: 

Buffer I Unchanged data 

•Applies to all versions of DOS beginning with 2.0 
•Requires write access rights on networks 

•*Carry flag set if error occurs 
•**A value of 0 indicates disk is full 
•***If 0, file is truncated at the pointer position 

IBM DOS 3.3 Technical Reference, pages 6-139 to 6-140 

3.001. INT 21 H Functions by DOS Version Summary 
3.030. Function 15H -- Sequential Write With FCB 
3.038. Function 22H -- Random Write With FCB 
3.044. Function 28H -- Random Block Write With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.067. FUNCTION 41H ··DELETE FILE 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

~I 
IP 

flags 

cs 
OS 
SS 
ES 

Hig_h Low 
41H I 

T 
I 

High 
Error code Of carry_ sell_ 

I 
l 

Offset of_Q_ointer to pp.thname stril'lg_ 

AX 
BX 
ex 
DX I 

~ ~I 
fla::S I 

Se_g_ment of _Q_ointer to _Q_athname strin_g_ ~!I 
Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Requires create access rights on networks 

•Pathname must be in ASCllZ format 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-141to6-142 

1.17. Common String Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.028. Function 13H -- Delete File with FCB 
3.060. Function 3AH -- Remove Subdirectory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

Low 

Carry* 
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3.068. FUNCTION 42H -- MOVE FILE POINTER 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H" h !fl_! L ow 
42H I Movement method** 

Handle 
Hjg_h order of offset to move _gointer]n QytesI 
Low order of offset to move _Q_ointer 

Upon Return From Function 

Hi h Low 
AX LO osition, or error code if car set 
BX i------------------1 cxi---____ ___..__ ____ __ 
DX i.;...;.;.;;i.;.;._;;;.;..;;.;;_....,.;;..;;.;.;.;=.;....;;..;..i.;;..;;.;.;.;.~;.;.;...;.;.;..;;._ _ __, 

!: ~1---------------1 !: li----------------1 
IP 1-----------------1 flags.._ ______________ ____. fla:l~----------C-ar_ry_* __ ....... 

~ilt------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•You can find the size of a file by setting AL=2 and CX:DX=O 
•*Carry fiag set ii error occurs 
•**O=move pointer to record CX:DX; 1 =move pointer to current plus CX:DX; 
2=move pointer to EOF plus CX:DX 

IBM DOS 3.3 Technical Reference, pages 6-143 to 6-144 

3.001. INT 21 H Functions by DOS Version Summary 
3.040. Function 24H -- Set Relative Record With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.131. Handle Pointer Movement Methods 

3.069. FUNCTION 43H,OOH -- GET FILE ATTRIBUTES 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h Low 
43H I 0 

1 
T 

Offset of _Q_ointer to _Q_athname stril}g_ 

AX 
BX 
ex 
DX 

Upon Return From Function 

Hfg_h Low 
Error code ]f carry seff 

1 
0 I Attribute Qyte 

1 

!:I~------------ !: 1-1-------------1 

fla: ~1------------~ fla: ~1----------C-ar_ry_* __ ....... 

cs 

SS i-----------------1 ES.__ ____________ __, 

~i 1-1---------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Pathname must be in ASCllZ format 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-145 to 6·146 

1 .17. Common String Formats 
2.34. File Attribute Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.070. FUNCTION 43H, 01 H -- SET FILE ATTRIBUTES 

Prior to Calling Function Upon Return From Function 

'.!.fl_h Low 
AX 
i--~~~~~~--~~~~~~~ 

BXi--~~~~~~+-~~~~~~~ 
ex 1--------..__ ___ ........__ 
DX Offset of 

~ 11----------------1 
IP 

AX 
BX 
ex 
DX 

~I 

Error code _{if car:!}'_ sell_ 

I 
l 
I 

flagsi--~~~~~~~~~~~~~~ fla:S I Carry* 

cs 
i--~~~~~~~~~~~~~~ 

OS Se_g_ment of pointer to _12_athname strirm_ ~~I SS 
i--~~~~~~~~~~~~~~ 

ES.__~~~~~~~~~~~~--' 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Requires Create access rights on networks to change any bit other than the 
archive bit (bit 5) 

•Pathname must be in ASCllZ format 
•You can't change the volume or directory bits of an Attribute Byte 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-145 to 6-146 

1.17. Common String Formats 
2.34. File Attribute Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.071. FUNCTION 44H,OOH -- GET IOCTL DATA 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h 
44H 1 

Handle 

l 
0 I 

Upon Return From Function 

Low Low 
0 

0 

~i~l--------------1 ~ii~--------------! 
IP 
1--~~~~~~~~~~~.,.-~~ 

flags.._~~~~~~~~~~~~~~ 
fla;~1~~~~~~~~~-C-a-rry-*~~~ 

~~~1--------------1 ~~11-------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150 

3.001. INT 21 H Functions by DOS Version Summary 
3.072. Function 44H, 01 H -- Set IOCTL Data 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.133. Device Data Word 
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3.072. FUNCTION 44H, 01 H •• SET IOCTL DATA 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!9_h Low 
44H l 1 

Handle 

l 
0 I Device data 

AX 
BX 
ex 
DX 

Upon Return From Function 

H" h im L 
Error code ]f ca!!i_ se[ 

l 
I 
l 

ow 

~ 1-1------------ ~ 11----------------1 
f/a':sl 1----------------1 fla'; 1-1----------C-ar_ry_*--~ 

~! ..... 1----------------------~ ~ill-------------------------1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occLirs 

IBM DOS 3.3 Technical Reference, pages 6-148 to 6-150 

3.001. INT 21 H Functions by DOS Version Summary 
3.071. Function 44H, OOH -- Get IOCTL Data 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.133. Device Data Word 

3.073. FUNCTION 44H, 02H •• IOCTL READ STRING 

Prior to Calling Function Upon Return From Function 

HJ.g_h Low H' h im L ow 
AX 
BX 
ex 
DX 

44H l 2 AX 
BX 
ex 
DX 

B_.Y!.es read or error code Jjf ca!!i_ se!}_ 
Handle l 

Number of tm_es to read from handle I 
Offset of _pointer to emp!Y_ buffer l 

~I ..... ------------- ~ 11-------------
IP 1-----------------------t flags.__ ________________________ __. f/a':s 1-l -----------------C-ar_ry_* ____ -1 

cs 1-----------------------------t OS S~ment of_Q_ointer to em_Q!Y_buffer 

ss1-------------------------1 
ES~---------------------------

~i 11----------------1 ES.__ _______________ _. 

Buffer ... I E_m_.p_t.._y _____________________ _. Buffer I Data read from device 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-151 

3.001. INT 21 H Functions by DOS Version Summary 
3.074. Function 44H, 03H -- IOCTL Write String 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.074. FUNCTION 44H, 03H -- IOCTL WRITE STRING 

Prior to Calling Function Upon Return From Function 

Hfg__h Low Low 
44H 3 AX if car set AX 

BX 
ex 
DX 

T 
Handle 

BX,_.--------t--~---....... -~ 

ex Number of b..l'.!.es to write to handle 
Offset of _Q_ointer to buffer of data to write DX ---------------1 

~ 11--------------- ~I t---------------1 

/P -----------------1 flags ,__ _____________ ___. fla:I ~ ----------C-ar_ry_* __ _ 

es1------..,--------.,.,.-~,..------~ 
OS S~ment of__Q_ointer to buffer of data to write 

ssi-------------------------i ES ....__ _____________ ............. ~!~I----------------------~ 
Buffer I Data to write 

Version Info: 

Notes: 

Source: 

See Also: 

Buffer I Unchanged data 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-151 

3.001. INT 21 H Functions by DOS Version Summary 
3.073. Function 44H,02H -- IOCTL Read String 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.075. FUNCTION 44H,04H -- IOCTL READ BLOCK 

Prior to Calling Function Upon Return From Function 

Low Low 
AX 4 if car set 
BX 
ex 
DX 

~I ~ii~------------~ 
IP 

flags fla: li-------------,C-a_rry_,*,.----1 

esi-------,----------.,--------~ 
DS Se_g_ment of __Q_ointer to em_my_ buffer 1!1~-------------1 ssi-----------------1 
ES ,__ ______________ ....... 

Bufferl~E_m_p_ty..__ ___________ ___. Buffer I Data read from drive 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•*Carry flag set if error occurs 
•**Drive O=default, drive 1 =A, and so on 

IBM DOS 3.3 Technical Reference, page 152 

3.001. INT 21 H Functions by DOS Version Summary 
3.076. Function 44H,05H -- IOCTL Write Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
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3.076. FUNCTION 44H, 05H •• IOCTL WRITE BLOCK 

Prior to Calling Function Upon Return From Function 

H" h 'J_g_J_ L ow H" h lfJJ L ow 
AX 
BX 
ex 
DX 

44H l 5 AX 
BX 
ex 
DX 

B_rtes written or error code Jlf calJY. sell: 
}Logical drive number** l 

Number of b_ytes to write to drive I 
Offset of _Q_ointer to buffer of data to write l 

~i:l 1----------------! ~1~ -------------1 

IP fla'; 1-1----------C-a-rry_* __ _ 1--------------------------------1 flags ....._ ____________________________ __, 

cs....,_~~~~~..,......,,.,__""""""""~~-,--~ 
D S Se_g_ment of _Q_ointer to buffer of data to write i~I~ -------------SS 1---------------------------1 
ES ..._ ____________________________ __, 

Buffer I Data to write Buffer I Unchanged data 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•*Carry flag set if error occurs 
•**Drive O=default, drive 1 =A, and so on 

IBM DOS 3.3 Technical Reference, page 6-152 

3.001. INT 21 H Functions by DOS Version Summary 
3.075. Function 44H,04H -- IOCTL Read Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 

3.077. FUNCTION 44H, 06H •• IOCTL GET INPUT STATUS 

Prior to Calling Function Upon Return From Function 

High Low 

~~I .... _________ s_ta-tu_s_* __ 

SP BPi-----------------------------1 ~11-------------~ SI 
DI 1-----------------------------1 

'----------------------------~ 

IP IP 
flags 1-----------------------------1 flags 1----------------------------~ 

cs 
OS i-----------------------------1 
ssi----------------1 
ES ..._ __________________________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions o_f DOS beginning with 2.0 

•*For character devices: OO=not ready, FF=ready 
For block devices: OO=pointer at EOF, FF=ready 

IBM DOS 3.3 Technical Reference, page 6-153 

3.001. INT 21 H Functions by DOS Version Summary 
3.078. Function 44H, 07H -- IOCTL Get Output Status 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.078. FUNCTION 44H, 07H -- IOCTL GET OUTPUT STATUS 

Prior to Calling Function Upon Return From Function 

~~11-___ ~_1_~_H_a"""'n...;;.d_le .... ;---L-~-w-----1 ~~ 1-1-------1---S-t-at_u_s_* ----1 

~£1 ..... ---------------1 ~£1 ..... ------------
IP IP 

flags 1-----------------i 1------------------1 flags..._ ____________ __. 

iiJ~--------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•*For character devices: OO=not ready, FF=ready 
For block devices: OO=not ready, FF=ready 

IBM DOS 3.3 Technical Reference, page 6-153 

3.001. INT 21 H Functions by DOS Version Summary 
3.077. Function 44H, 06H -- IOCTL Get Input Status 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.079. FUNCTION 44H, 08H -- IOCTL IS REMOVABLE? 

Prior to Calling Function Upon Return From Function 

H' h L !fl! OW Hf.g_h Low 
AX AX 44H 8 Status** or error code _(if caf"l'Y_ sell_ 
BX BX L~cal drive number I 
ex ex 1 
DX DX I 

I ~i 11----------------t ~£1 
IP 1---------------------------1 flags.__ _________________________ __, fla:SI Carry* 

iil1---------------------------1 iii 
Version Info: Applies to all versions of DOS beginning with 3.0 

Notes: •*Carry flag set if error occurs 
•**OO=removable media; 01 =media not removable; OFH = invalid device 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-154 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
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3.080. FUNCTION 44H, 09H -- IOCTL IS REDIRECTED BLOCK? 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hig_h Low 
44H 9 

Lo_gjcal drive number 
AX 
BX 
ex 
DX 

Upon Return From Function 

Hffl_h Low 
Error code Jjf ca!!Y_ se!}_ 

l 
l 

Device attribute code** 

~1~------------- ~ 1--------------
f/a':s .... 1---------------1 f/a':s 1-----------C-a_rry_* __ ..... 

~ii~----------------- ~il~-------------t 
Version Info: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.1 

•*Carry f!ag set if error oc.curs 
•**Bit 12 set=remote device; bit 12 clear=local device 

IBM DOS 3.3 Technical Reference, page 6-155 

3.001. INT 21 H Functions by DOS Version Summary 
3.081. Function 44H,OAH -- IOCTL Is Redirected Handle? 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
3.150. Device Attribute Codes 

3.081. FUNCTION 44H, OAH - IOCTL IS REDIRECTED HANDLE? 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!JJP 
44H l 

Handle 

l 
I 

Low 
OAH 

Upon Return From Function 

Low 
AX set 
BX ex----------------.... 
D X Device attribute code** 

~1~------------ ~~ .... 1---------------
f/a':s I~-------------~ f/a':s .... l---------C-a_rry_* __ _ 

Version Info: 

Notes: 

Source: 

See Also: 

cs OS---------------..... 
~~!~---------------------

Applies to all versions of DOS beginning with 3.1 

•*Carry flag set if error occurs 
•**Bit 15 set=remote device; bit 15 clear=local device 

IBM DOS 3.3 Technical Reference, page 6-156 

3.001. INT 21 H Functions by DOS Version Summary 
3.080. Function 44H, 09H -- IOCTL Is Redirected Block? 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.137. Logical Drive Numbers 
3.150. Device Attribute Codes 
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3.082. FUNCTION 44H, OBH -- IOCTL CHANGE RETRY COUNT 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hig_h Low 
44H l OBH 

Number of loo_Q_s to wait between retries 
Number of times to re!!Y_ o_Q_eration 

AX 
BX 
ex 
DX 

Upon Return From Function 

H' h tg}_ L 
Error code ]f car:!Y_ se[ 

l 
I 
l 

ow 

SP 
i--~~~~~~~~~~~~---1 

BP 
i--~~~~~~~~~~~~---1 

Sli----------------1 
DI 
....._~~~~~~~~~~~~---

~ 1-1--------------1 
IP 
i--~~~~~~~~~~~~---1 

flags.__~~~~~~~~~~~~--' 
fla':'s~l~~~~~~~~~-C-a-r~-*~~~ 

Version Info: 

Notes: 

Source: 

See Also: 

~ilp ~--~~~--------I 
•Applies to all versions of DOS beginning with 3.0 

•*Carry flag set if error occurs 
•A loop is 65,536 machine cycles, and is coded as follows: 
xorcx,cx 
loop$ ;loop 64K times 

•Default is 1 loop, 3 retries 

IBM DOS 3.3 Technical Reference, pages 6-157 to 6-158 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.083. FUNCTION 44H, OCH -- GENERIC IOCTL FOR HANDLES 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

HfQ_h Low 
44H I OCH 

Handle 
Maj_or code** I Minor code*** 

Offset of_pointer to data buffer 

AX 
BX 
ex 
DX 

Hi_g_h 
Error code ]f ca!!Y_ seff 

l 
I 
l 

Low 

~i:l 1------------- ~It----------------! 
IP 1------------------1 flags .....__ _____________ _. fla'; 1-j ----------C..,..a_r_ry...,.*---t 

es~----------------------------------1 
DS S~ment of_Q_ointer to data buffer !ill----------------------------------~ SS 1-----------------1 
ES .....__ _____________ __. 

Buffer I Code page parm block or iteration count Buffer I Code page parm block or iteration count 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 3.2 
•Code page settings apply to DOS 3.3 only 

•*Carry flag set if error occurs 
•**Major code is one of: 0 = unknown 

1 = COMx 
3=CON 

•***Minor code is one of: 

5 = LPTx 

45H =set iteration count 
4AH =select 
4CH = prepare start 
4DH = prepare end 
65H = get iteration count 
6AH = query selected 
6BH = query prepare list 

IBM DOS 3.3 Technical Reference, pages 6-158 to 6-166 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.146. Code Page Parameter Blocks 
3.151. Device Request Header Status Field & Error Codes 
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3.084. FUNCTION 44H, OOH -- GENERIC IOCTL FOR DEVICES 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H!Jlh Low 
44H l OOH 

l Lqgjcal drive number 
8 I Function code** 

Offset of _Q_ointer to _Q_arameter block 

AX 
BX 
ex 
DX 

Upon Return From Function 

H!Jlh Low 
Error code ]f carry sell_ 

I 
I 
I 

~1~ --------------------------~ 
SP ----------------BP 
Sl~--------------------------1 

DI,__ ______________________ __, 

fla: 1-j ----------------t IP 1------------------------1 flags ...._ ___________ c_arrv....._* __ _, 

csl 
~i:_-==--==--==--==--==--==--==--==--==--==--==--==--==-~: 

cs ________________________ _ 
OS Se...Q_ment of_QQjnter to_Q_arameter block 

ss--------~----------Es -----------------------
Buffer I Parameter block (if CL=40H,41 H,42H,62H) Buffer I Parameter block (if CL=60H,61 H) 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 3.2 

•*Carry flag set if error occurs 
•**Function code is one of: 40H =Set device parameters 

41 H=write track on logical device 
42H=format track on logical device 
60H=get device parameters 
61 H=read track on logical device 
62H=verify track on logical device 

IBM DOS 3.3 Technical Reference, pages 6-166 to 6-181 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3. 134. Block Device Function Codes 
3.135. Device Parameter Blocks 
3.167. Device BPB Layout 
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3.085. FUNCTION 44H, OEH -- GET LOGICAL DRIVE MAP 

AX 
BX 
ex 
DX 

Prior to Calling Function 

tg_h Low 
44H OEH 

Logical drive number 

Upon Return From Function 

H~h Low 
AX Drive** o_r erro_r code if car:!Y_ sell_ 
BX 

ex 1---------+--------4 
DX 
'--------~-------' 

SPi------------------1 SPi---------------------------1 BP BP 1-----------------t 1----------------1 Sli-----------------1 S/1------------------1 
DI DI ,____ _____________ ____, .....__ _____________ _, 

IP IP 1-----------------t 1----------------1 flags ,____ _____________ __, flags,__ _________ c..;;..;;.;;.ar~ry~*--_, 

cs 1-----------------1 DS 
cs 1------------------1 
DS 1-----------------t 1----------------1 SS SS 1-----------------1 ES,___ ______________________ __, ES 1----------------1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to_ all versions of DOS beginning with 3.2 

•*Carry flag set if error occurs 
•**AL returns physical drive data; OO=only one drive mapped to logical drive; 
1-26(A-Z)=physical drive mapped to logical drive 

IBM DOS 3.3 Technical Reference, page 6-182 

3.001. INT 21 H Functions by DOS Version Summary 
3.086. Function 44H, OFH -- Set Logical Drive Map 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.086. FUNCTION 44H, OFH -- SET LOGICAL DRIVE MAP 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H" h tgJ_ L ow 
44H OFH 

Lqgical drive number 

Upon Return From Function 

Low 
AX s~ 
BX1------------'-"""'""1"__;....-"-"-""-"-_._"""'""'"'"'--"-...;;;...;;;-"-I 

ex DX 1---------+------------1 

~1~------------------------------------~ ~i:I ~ -------------------------1 

IP 
flags 1--------------------1 fla:S j1-----------C-a_r_ry_*----1 

~!l~-------------------------------------4 ES ,__ _____________ ___, ~!l--------------------------------------1 
ES 

Version Info: 

Notes: 

Source: 

See Also: 

...___ ______________ __, 

•Applies to all versions of DOS beginning with 3.2 

•*Carry flag set if error occurs 
•**AL returns physical drive data; OO=only one drive mapped to logical drive; 
1-26(A-Z)=physical drive mapped to logical drive 

IBM DOS 3.3 Technical Reference, pages 6-183 to 6-184 

3.001. INT 21 H Functions by DOS Version Summary 
3.085. Function 44H, OEH -- Get Logical Drive Map 
3.105. Function 59H -- Get Extended Error 
3.128. Extended EiiOr Codes Retumed from Function 59H 
3.137. Logical Drive Numbers 
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3.087. FUNCTION 45H ··DUPLICATE FILE HANDLE 

Prior to Calling Function Upon Return From Function 

j~l 1----~-;K_~_H...,,a_n_d'-'le'-.,..1---L-o-w-----f AX 
BX 
ex 
DX 

Hjg_h Low 
New handle or error code J.if cam'_ se[ 

I 
l 
I 

~1~------------------------ ~I .... ---------------1 

fla':'s"""I-------------~ fla':'sli-----------C-arry-*--~ 

g~I 
ssi--------------~ iii~----------------------~ ----------------4 ES,__ ____________________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-185 

3.001. INT 21 H Functions by DOS Version Summary 
3.088. Function 46H -- Force Duplicate File Handle 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.088. FUNCTION 46H ··FORCE DUPLICATE FILE HANDLE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

HiJLh 
46H l 

Existil}g_ handle 
Second handle 

l 

Low 
AX 
BX 
ex 
DX 

Upon Return From Function 

HiJLh Low 
Error code ]f cany sett 

l 
I 
1 

~1~-----------------------1 
SP 
BPi--------------~ 

SI 
Dli--------------~ 

fla':'s 1~--------------4 IP ----------------4 flags...._ ________ --'"c~arry....._* __ ~ 

iil~-----------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Almost always used immediately after Function 45H -- Duplicate File Handle 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-186 to 6-187 

3.001. INT 21 H Functions by DOS Version Summary 
3.087. Function 45H -- Duplicate File Handle 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.089. FUNCTION 47H -- GET CURRENT DIRECTORY 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

SP 
BP 
SI 
DI 

IP 
flags 

cs 
OS 
SS 
ES 

H !Jj_h Low 
47H 

Lo~ical drive number 

Offset of pointer to 64-~e buffer 

Se_g_ment of pointer to 64-b_}ft_e buffer 

AX 
BX 
ex 
DX 

~I 
fla:S I 

!!I 

"h H!.BJ. 
Error code _(if car:!Y_ se!}_ 

I 
l 
I 

L ow 

Ca!:!:t 

Buffer I Empty Buffer IASCllZ pathname (if carry flag clear) 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Returned pathname does not begin with a backslash or drive ID 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-188 to 6-189 

3.001. INT 21 H Functions by DOS Version Summary 
3.061. Function 3BH -- Change Current Directory 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.090. FUNCTION 48H -- ALLOCATE MEMORY 

Prior to Calling Function Upon Return From Function 

AX AX set 1--------....._ _______ _ 
---------~---_.._ _____ __ 

BX BX ex t-----"'-"-..;;.-.--'--+'-..;..._------1 ex 1--"-"""' ....... --'-'--""-l--"--_._-------1 

DX DX ..._ ______ .....__ ______ ___. ...___ ______ ___. _______ _____. 

~I ..... ------------ SP i----------------------1 BP Sli--------------------1 
DI 
~----------------

IP flags t----------------1 
IP 

flags1-------------C-a_rry_*----1 

cs g~I SS 1----------------1 
osi-----------------------1 
SS ---------------- 1---------------------1 ES,__ ___________ __. ES.___ _________________________ _. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•*Carry flag set if error occurs 
•**Segment address of allocated memory block 

IBM DOS 3.3 Technical Reference, pages 6-190 to 6-191 

3.001. INT 21 H Functions by DOS Version Summary 
3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.103. Function 58H, OOH -- Get Allocation Strategy 
3.104. Function 58H, 01 H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.091. FUNCTION 49H -- FREE ALLOCATED MEMORY 

Prior to Calling Function Upon Return From Function 

High Low 
AX 
BX 
ex 
DX 

H" h !flJ L ow 
Error code ]f caQY se!I 

1 
I 
1 

i~J~ -----4-9H-----+----------------1 

~ 11----------------------------l ~£ 1--------------------------1 
IP 

flags 1-----------------1 fla:S li------------C-a-rry-*-----1 

cs 
1----------------~ OS 

SS ----------------1 

ES S~ment address of allocated block to free !iJ~-------------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-192 

3.001. INT 21 H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 
3.092. Function 4AH -- Set Block 
3.103. Function 58H, OOH -- Get Allocation Strategy 
3.104. Function 58H, 01 H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 

3.092. FUNCTION 4AH -- SET BLOCK 

AX 
BX 
ex 
DX 

~I 
IP 

flags 

cs 
OS 
SS 
ES 

Prior to Calling Function Upon Return From Function 

Low 
AX 
BX 
ex 
DX 

~I 
fta:SI 

Se_g_ment address of memoft block to allocate !!I 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-193 to 6-194 

3.001. INT 21 H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 
3.091. Function 49H -- Free Allocated Memory 
3.103. Function SSH, OOH -- Get Allocation Strategy 
3.104. Function 58H, 01 H -- Set Allocation Strategy 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 

Low 

set 

Carry* 
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3.093. FUNCTION 4BH, OOH •• LOAD AND EXECUTE PROGRAM 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H 'fil...h Low 
4BH l 0 

Offset ofpointer to_parameter block 
l 

Offset of pointer to J>.athname 

Upon Return From Function 

Low 
AX .....,_ ______ .__ __ ....... _._ ____________ ..... 
BX Destro ed 
C X 1----,,,-"""'-"""-"----+----D..;.;.e;..;s..;.;.tr-o .... e'"'"d'-----1 

DX...._ __ _..;.;.~""""""...;._--...._ ___ D~e-s_tr_o~e~d--__, 

~ 11---------------t SP Destro_yed 
BP 1----,,,..D-es_t_ro"""'~"""e-d----+---------------1 

SI Destro_yed 
D/1----,,,..D-es~t-ro"""'~"""e-d----+---------------1 

/Pi----------------------------~ fla'; 1-1-------------------C--ar_ry_* ____ ..... flags.__ __________________________ _, 

csi-----------------------------------1 cs 
OS 
SS 
ES 

I DSl-"-''"""'"'..;.;;..;.;.;....;;......i;..;;.._;.........;.;...,j~a..;.;.t_hn..;.;.a..;.;.m_e ______ -1 

SS 
Destro_y_ed 
Destro_y_ed l i-----------------------------E S &...;..;'""'"-..;.;;..;.;.;....;;......i;..;;.._;........;..;;...i~a..;.;.r a~m...;..;;..e t~e..;.;.r _b~l o_c _k __. Destro_y_ed I 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199 

3.001. INT 21 H Functions by DOS Version Summary 
3.053. Function 31 H -- Keep Process 
3.094. Function 4BH, 03H -- Load Overlay 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.138. Execute Program Parameter Block 

3.094. FUNCTION 4BH, 03H •• LOAD OVERLAY 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H' h L 11.'. ow 
4BH I 3 

Offset of _pointer to _parameter block 
l 

Offset of _pointer to _Q.athname 

Upon Return From Function 

Low 
AX 
BX 1--~,.,;-.;.."'-"-'--...,..-"--'-"t'""--..,.D-e-s-tr-o-e-d-----1 

CX Destro ed 
DX 1----,,,-~"""'-"...,....-+---..,.D..;.;.e"""s..;..tr-o .... e-d-----1 

~£ 11----------------1 SP ,____D_e_s_tr_o_yi_e_d ________ _ 
BP Destro_y_ed 
S/1---,,,..D-es-t-ro"""'~~e~d----+--------------1 

Dl....__D_e_s_tr_o_yi ........ ed ____ ,__ __________ __. 

fla'; li---------------------------1 fla'; 1-1-------------------C--ar_ry_* ____ ..... 

cs 
OS 
SS 

Se_g_ment of _pointer to _Q_athname Oc~s~_J.___ ________________ __ ~ Destroyed 
Destroyed 

.., .. 
ES 1 ~egment ot pointer to parameter 01ocK Es l...._ __ D_e_s_t_ro .... y_e_d __ __._ ____________ ___, 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-195 to 6-199 

3.001. INT 21 H Functions by DOS Version Summary 
3.053. Function 31 H -- Keep Process 
3.093. Function 4BH, OOH -- Load and Execute Program 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.139. Overlay Program Parameter Block 
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3.095. FUNCTION 4CH •• END PROCESS 

Prior to Calling Function Upon Return From Function 

HiQh Low 
AX 1----------+--------f BX 

Return code Function does not return any values 4CH 

ex 1---------+--------1 
DX ..._ ______ ..._ ______ _. 

SP BP 1----------------1 
SI 011----------------1 

IP 1-----------------f flags.__ _____________ _. 

cs 1----------------1 OS 1-----------------f SS ESi----------------t 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

All open files are closed by this function 

IBM DOS 3.3 Technical Reference, page 6-200 

3.001. INT 21 H Functions by DOS Version Summary 
3.053. Function 31 H -- Keep Process 
3.096. Function 4DH -- Get Return Code 

3.096. FUNCTION 4DH •• GET RETURN CODE 

Prior to Calling Function Upon Return From Function 

High Low Hig_h Low 

~~ 11----4D-H-----+-------t 

~ 11--------------
AX Termination code* 
BX 

Return code 

ex 1--------1----------1 
DX ..._ ______ .......__ ______ _. 

SP BPi----------------1 
SI 011-----------------f 

IP IP 
1---------------~ 1----------------t flags.__ _____________ _. flags _____________ ___. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*O=normal 4CH terminate; 1 =Control-C pressed; 2=critical device error; 
3=normal 31 H terminate 

IBM DOS 3.3 Technical Reference, page 6-201 

3.001. INT 21 H Functions by DOS Version Summary 
3.053. Function 31 H -- Keep Process 
3.095. Function 4CH -- End Process 
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3.097. FUNCTION 4EH -- FIND FIRST FILE 

AX 
BX 
ex 
DX 

~£1 
f/a:SI 
cs 
OS 
SS 
ES 

Prior to Calling Function 

HJ.g_h Low 
4EH l 

J 
0 l Attribute byte 

Offset of _Q_ointer to _p_athname 

Se_g_ment of _Q_ointer to _Q_athname 

AX 
BX 
ex 
DX 

~£1 
f/a:SI 

UI 

Upon Return From Function 

HjgJI Low 
Error code ]f ca!:!Y_ se[ 

l 
I 
l 

Carry* 

OTA !Empty 

Pathname I ASCllZ string 

OTA lFile info (See 3.132. Search First/Next Data Blocks) 

Pathname I Unchanged 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-202 to 6-203 

2.34. File Attribute Byte 
2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.026. Function 11 H -- Find First Entry With FCB 
3.027. Function 12H -- Find Next Entry With FCB 
3.098. Function 4FH -- Find Next File 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.132. Search First/Next Data Blocks 
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3.098. FUNCTION 4FH -- FIND NEXT FILE 

Prior to Calling Function Upon Return From Function 

High Low 
AX 4FH 1----------1,__ _____ ---j 
BX cxi---------1,....._-------1 
DX ....._ _____ ___...__ _____ ___. 

AX 
BX 
ex 
DX 

Hfg_h 
Error code ]f ca!:!Y_ sell. 

l 
I 
l 

Low 

~i:I I-------------
SP BPi----------------t 

Sli-----------------1 
DI ....._ ____________ __. 

IP 1-----------------1 flags ....._ ____________ ___. fla:: 1-1----------C-a-rry-*---1 

cs DSi----------------t g~L------------1 SS 
1--------------~ ES 

SS ESi----------------t ....._ ____________ ___. 

OTA I Data about previously found file OTA I Data about next found file (if carry clear) 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

•Must be used after function 4EH 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-204 

2.34. File Attribute Byte 
2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.026. Function 11 H -- Find First Entry With FCB 
3.027. Function 12H -- Find Next Entry With FCB 
3.097. Function 4EH -- Find First File 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.132. Search First/Next Data Blocks 
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3.099. FUNCTION 54H -- GET VERIFY STATE 

Prior to Calling Function Upon Return From Function 

High Low H~h Low 

~~ ~---5-4-H---t--------i 
DX 

.__ ______________________________ _. 

~~1~-------------t----v_e_rify __ s_ta-te_* __ ~ 

SP -----------------
BP i-----------------~ 
SI ------------------D 1 .__ ________________ __. ~ 1-1--------------1 
IP 

flags 1---------------~ IP 1----------------1 flags.._ __________________________ _. 

1!~1----------------------~ li~I ----------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*O=no verify after write; 01 =verify after write 

IBM DOS 3.3 Technical Reference, page 6-205 

3.001. INT 21 H Functions by DOS Version Summary 
3.050. Function 2EH -- Set/Reset Verify Flag 

3.100. FUNCTION 56H -- RENAME FILE 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

H rJ.g_h L ow 
56H l 

1 
l 

Offset of pointer to old _pathname 

AX 
BX 
ex 
DX 

H' h lgJ 

Error code J!f ca!JY. seff 
l 
I 
l 

L OW 

SP 
BP~-------------~ 

SI 
DI '""o"""tt,..,..s_e_t -o.,...f _m_o_i-nt_e_r -to_n_e_w _ _Q!_a_t_h-na_m_e ___ __. 

~i:l 1----------------
fla';:l~----------------------------1 fla':: 1-j ---------C-ar_ry_* __ -1 

cs ·Ds ---------------- ~ii~------------------~ ss ------------------ES ~;.w.;.;.~..;....;;;.;.....i;;..;...;..;.;..;._;;....._..;;...;.;..'"'"""'"'--..;.;;.;.;.,;;.._-....1 

Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Requires create access rights on networks 

•The? wildcard character may not be used in the pathname 
•If the directory path is not the same, but the file name and type specified are, 
the file is "moved" to the new directory 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-206 to 6-207 

3.001. INT 21 H Functions by DOS Version Summary 
3.032. Function 1 ?H -- Rename File With FCB 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.101. FUNCTION 57H, OOH -- GET DATE/TIME OF FILE 

Prior to Calling Function Upon Return From Function 

~~~1-----------~-~-~-----H_a_nd_l~e; ....... ----------L-~-w------------4 AX 
BX 
ex 
DX 

Hjg_h Low 
Error code _Of carry_ set}_ 

I 
FCB format time file last chang_ed 
FCB format date file last chaf!9_ed 

~ t-1------------- SP 1----------------------------------------4 BP t-----------------------------------4 SI i------------------------------------4 DI ,__ ________________________________ __, 

/ p 1-----------------------------------------------------1 IP t------------------------------4 flags....._ ______________________ c_arry_._* ____ ~ flags..._ ______________________ ___. 

~il~-------------------------------------1 
cs 1----------------------------------------------4 OS 
ss~--------------------------------1 

ES ...._ ___________________ ___. ES ...__ ___________ ___. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209 

2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 

3.102. FUNCTION 57H, 01H -- SET DATE/TIME OF FILE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H' h IQJ 
57H I 

Handle 
FCB format time to be set 
FCB format date to be set 

L OW 

1 AX 
BX 
ex 
DX 

Upon Return From Function 

Hjg_h Low 
Error code ]f ca!:!Y_ se[ 

l 
I 
l 

~ 11-------------- SP 1---------------------------------1 BP Sli-----------------------------1 
DI '-----------------------------------J 

IP 1-----------------------------------1 flags...._ ________________________ __. 
IP 

flagsi-----------------------------C-a-r~-*-------~ 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 2.0 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-208 to 6-209 

2.35. Date/Time Formats 
3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
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3.103. FUNCTION 58H, OOH -- GET ALLOCATION STRATEGY 

Prior to Calling Function Upon Return From Function 

High Low Hi h Low 

~~I ..... ___ s_aH ______ o __ _ 
AX Strate **or error code if car set 
BX ex 1--------1---------1 

DX L--------L---------' 

!:I ..... ------------ ~i: 1-1-----------~ 
f/a:s1 .... --------------1 fla'; !1-----------C-a_r_ry_*--~ 

i!~J ----------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.2 

•*Carry flag set if error occurs 
···AH returns OO=first fit; 01 =best fit; 02=iast fit 

MS-DOS 3.2 Programmer's Reference, page 1-212 
Missing from IBM DOS 3.3 Technical Reference! 

3.001. INT 21 H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 
3.092. Function 4AH -- Set Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.104. FUNCTION SSH, 01H -- SET ALLOCATION STRATEGY 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

h H!IJ!. 
58H l 

Allocation strategy** 

l 
I 

Low 
1 AX 

BX 
ex 
DX 

H!Jl.h Low 
Error code _(jf carry_ set}_ 

I 
I 
I 

SP 1----------------1 
BPi--------------------------1 
SI 1----------------1 DI.__ ____________ __, 

~ 11--------------------------t 
IP 1------------------------t flags.__ ____________ __, fla':'s~l---------~C-a-r~~*--~ 

cs 1----------------1 
DS 1----------------i 
SS 

~~~1----------------------~ 
::>:::> 1----------------1 1----------------1 ES.__ ____________ __, 
ES.__ ______ ~---------------' 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.2 

•*Carry flag set if error occurs 
•**OO=first fit; 01 =best fit; 02=1ast fit 

MS-DOS 3.2 Programmer's Reference, page 1-212 
Missing from IBM DOS 3.3 Technical Reference! 

3.001. INT 21 H Functions by DOS Version Summary 
3.090. Function 48H -- Allocate Memory 
3.092. Function 4AH -- Set Block 
3.105. Function 59H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function 59H 
3.140. Memory Allocation Strategies 
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3.105. FUNCTION 59H -- GET EXTENDED ERROR 

Prior to Calling Function 

High Low 

~~ 11----5..;;.~-H---+------.O----t 

~ 11--------------1 
fla:SI t--------------

!!I~-------~---------~~~~~~ 

AX 
BX 
ex 
DX 

SP 

Upon Return From Function 

Hfg_h Low 
Extended error code 'of last error}_ 

Error class S1.!99.ested action 
Location of error Destrqy_ed* 

Destro_y_ed* Destro_.Y..ed* 

BP--------------~ 

s1 ___ D_e_st_ro_~_e_d_*----------t 
D/.___D_e .... s..;..;.tr~o_}'l._e_d_* ________ _, 

fla: li----------------1 
cs 
--------------~ D S Destro_y_ed* 

ssi----------~~----------1 

ES .__----D-e--s.;..tr~oy_i._e-d_* ________ _, 

Version Info: Applies to all versions of DOS beginning with 3.0 

Notes: *These registers are not preserved by DOS 

Source: IBM DOS 3.3 Technical Reference, pages 6-210 to 6-212 

See Also: 3.001 . INT 21 H Functions by DOS Version Summary 
3.128. Extended Error Codes Returned from Function 59H 

3.106. FUNCTION 5AH -- CREATE TEMPORARY FILE 

Prior to Calling Function 

AX -------------------! 

Upon Return From Function 

Hig_h Low 
AX Handle or error code if caJ!Y. sefi 
BX BX ex 1---------1---.......,.------1 ex 1--------1---------1 

D X o...;;._~---'"'-'---'-"-'"""""'"---..~----""---~ DX .._ ______ ......_ _____ ~ 
~1~ -----------------------------------------~ 
IP IP ----------------! --------------~ 

flags '--------------~ 
flags .._ _________ c __ arrx __ * __ _, 

cs ----------------i cs 
DS Se..9_ment of_Q.ointer to s~ecial_Q_athname** --------------~ 

DS 1----------------1 SS SS ----------------i ES.___~~~--~~~~~~~ --------------~ ES.__------------~ 
Pathname '"""I P...-a.;.;.;th..;..;.n.;.;;;a;.;..;.m.;.;;e;......_ _________ ~ Pathname I Pathname+filename 

Version info: 

Notes: 

Source: 

See Also: 

•Applies to aii versions of DOS beginning with 3.0 
•Requires create access rights on network 

•*Carry flag set if error occurs 
•**Pathname, followed by backslash (\), followed by 14 bytes of OOH 

IBM DOS 3.3 Technical Reference, page 6-213 

2.34. File Attribute Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 
3.062. Function 3CH -- Create File 
3.105. Function 59H -- Get Extended Error 
3.107. Function 5BH -- Create New File 
3.128. Extended Error Codes Returned from Function 59H 
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3.107. FUNCTION SBH •• CREATE NEW FILE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H' h 'IJll L OW 

SSH I 
1 

0 I Attribute b_Y!_e 
Offset of _Q_Ointer to _Qathname 

Upon Return From Function 

H!Il_h Low 
AX Handle or error code if ca!!Y_ seff 
BX 
cxi--------+-------~ 

DX ,__ ______ ........._ ______ ~ 

~ 1-1----------------1 ~Ii--------------~ 
IP 1----------------1 flags.__ _____________ ~ fla:S li-----------C-a_r_ry_*---1 

cs 1----------------1 
DS Se_g_ment of _Q_ointer to _Q_athname 
SS g;~--------------1 

ss1----------------1 ;---------------~ ES ES.__ __________ __. .._ _____________ ...... 
Version Info: 

Notes: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 3.0 
•Requires create access rights on networks 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-21S 

2.34. File Attribute Byte 
3.001. INT 21 H Functions by DOS Version Summary 
3.031. Function 16H -- Create File With FCB 
3.062. Function 3CH -- Create File 
3.1 OS. Function S9H -- Get Extended Error 
3.106. Function SAH -- Create Temporary File 
3.128. Extended Error Codes Returned from Function S9H 

3.108. FUNCTION SCH, OOH -- LOCK FILE 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

H' h Wl Low 
SCH 1 0 

Handle 
Hj_gh order of offset to re__gjon in file to lock 
Low order of offset to re__gjon in file to lock 

AX 
BX 
ex 
DX 

H' h '!I1!. 
Error code _{if ca!!Y_ se!}_ 

I 
1 
I 

L ow 

SP 1-----------------1 BP 
SI '""H..,.,.!9!--:h-or....,d,...e-r o-f,...le_n_!Q!_th,__o..,...f r-e__gj-io-n-in-.,,,fil,...e-to-lo-c--ik 

DI Low order of lel!Q_th of rejtion in file to lock 

~I ..... ----------------1 

IP 
flagsi-----------------4 fla:S r-1----------C-ar_ry_*---i 

i!~I-----------~ i!l~-------------i 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.0 

•Should be used only if file was opened in deny read or deny none mode 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218 

3.001. INT 21 H Functions by DOS Version Summary 
3.1 OS. Function S9H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function S9H 
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3.109. FUNCTION SCH, 01 H -- UNLOCK FILE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

H' h !fJJ L ow 
SCH l 1 

Handle 
H!g_h order of offset to re__gion in file to unlock 
Low order of offset to re_g_ion in file to unlock 

AX 
BX 
ex 
DX 

Upon Return From Function 

H" h !fJJ L 
Error code lit ca!'.!Y_ seff 

l 
I 
l 

ow 

SP t-------------------------------1 
BP1--------,..,--.,..-.,..--,..........~,.,...---...,.......,-t 
SI H!g_h order of lef'!IDh of re_gjon in file to unlock 
DI Low order of length of re_g_ion in file to unlock 

~1~ ---------------------------------~ 
IP 1-------------------------------t flags ...._ ____________________________ _ f/a~l~------------------~C-a_rry_* ____ ..... 

~11~---------------------------1 ~1~1---------------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.0 

•Region must be same as one locked with function SCH,O 
=*Car;; flag set if erroi occurs 

IBM DOS 3.3 Technical Reference, pages 6-216 to 6-218 

3.001. INT 21 H Functions by DOS Version Summary 
3.1 OS. Function S9H -- Get Extended Error 
3.108. Function SCH.OOH -- Lock File 
3.128. Extended Error Codes Returned from Function S9H 

3.110. FUNCTION 5EH, OOH -- GET MACHINE NAME 

Prior to Calling Function Upon Return From Function 

H!!J!I Low Low 
SEH 0 AX AX 

BX 
ex 
DX 

I 
l 

BX .,..__ ____ _..... ________________ _..... 

ex Netbios # for local I 
Offset of _Q_ointer to 16-l:W_e buffer DX t--------------t--------------i 

~i1~---------------------------------~ ~~1-------------------------1 
f/a~~l---------------------------1 f/a~~l-------------------C-a-rry~*----~ 
cs 
DS """s-e_gi __ m_e_n_t o_f _ _m_o-in-te_r_t_o_1_6_-~ __ e_b_u_ff_e_r ---1 ~11~-----------------------1 SS 1-----------------------1 ES.._ ____________________ __, 

Buffer i..;I E;;.;.m;..;.ip;..;;t.._y _____________________ _, Buffer I Network name 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.1 

•*Carry flag set if error occurs 
•**O=invalid network device, 1 =valid 

IBM DOS 3.3 Technical Reference, pages 6-219 to 6-220 

3.001. INT 21 H Functions by DOS Version Summary 
3.1 OS. Function S9H -- Get Extended Error 
3.128. Extended Error Codes Returned from Function S9H 
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3.111. FUNCTION SEH, 02H -- SET PRINTER STRING 

Prior to Calling Function Upon Return From Function 

Low HfIJ_h 
AX 2 

i-----------~--------1 
AX 
BX 
ex 
DX 

Error code _{if caUY_ se!)_ 
BX ex l--'..;;...,il---""'----__,.------1 
DX .__ _____ ........_ _____ __. 

SP 

~i:I BP 
SI Offset of _Qointer to setu_Q string_ 
DI 

fta:SI fta:SI 

cs 

!!I OS Segment of _Q_Ointer to setu_Q_ strir}g_ 
SS 
ES l 

String I Printer setup string Buffer I Unchanged string 

Version Info: 

Notes: 

Applies to all versions of DOS beginning with 3.1 

•Printer setup string cannot be longer than 64 bytes 
•*Carry flag set if error occurs 

I 
I 
I 

Source: IBM DOS 3.3 Technical Reference, pages 6-221 to 6-222 

See Also: 3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.112. Function SEH, 03H -- Get Printer String 
3.128. Extended Error Codes Returned from Function 59H 

3.112. FUNCTION SEH, 03H -- GET PRINTER STRING 

Low 

Carry* 

Prior to Calling Function Upon Return From Function 

AX 
BX 
ex 
DX 

H" h lgJ_ 

SEH I 
Assig_nment list index 

I 
l 

L ow 
3 

SP 
BP ....,_--------------1 

Sl~-~-----------f 
DI Offset Of_Q_ointer to 64-tm_e buffer 

IP 1----------------1 ffags.__ ____________ __. 

cs~-------------! 
OS 1----------------1 
ss~----,..----------1 
ES Se_g_ment of_Qointer to 64-b_1'.1e buffer 

Buffer ... I E_m ..... p_ty.__ __________ __. 

Low 
AX BXi------'----t-'----------i 

ex 
DX 

1--___ _... ___ ........ _____ ---i 
....__ ______ ......_ _____ ___. 

~I .... -----------~ 
fta:S .... , __________ C_a_rry_*---1 

~ili--~-----------1 
Buffer I Setup string 

Version Info: Applies to all versions of DOS beginning with 3.1 

Notes: 

Source: 

See Also: 

*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-223 to 6-224 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.111. Function 5EH,02H -- Set Printer String 
3.128. Extended Error Codes Returned from Function 59H 
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3.113. FUNCTION SFH, 02H •• GET ASSIGNMENT LIST ENTRY 

Prior to Calling Function Upon Return From Function 

HfJJ_h Low Low 
5FH 2 AX AX 

BX 
ex 
DX 

Assjg_nment list index 
I BX 1---~S-ta-tu_s..,.**.,...*---i'"'"c-o-de....,*-* -if_ca_r ---1 

I C X Stored user value 
l DX Destro ed Destro ed 

SP 
BP i-----------------------------~ 
SJ ....,O,_f.,..fs_e_t o_f _ _Ql_o-in-te-r-to-16---~-t-e-lo_c_a_I n_a_m_e_b_u_ff_e_r---1 

D I Offset of ..2_ointer to 128-b_yte remote name buffer 

IP IP 
flagst--------------------------1 flags 1----------------......,,.C-arry_..,.*----1 

cs cs 1------------------------
D S Se...9_ment of..2_ointer to 16-t?l1e local name buffer DS ---------------------
SS SS 
ES Se...9_ment of..2_ointer to 128-~e remote name buffer ES i---------------------

16-byte buffer I Empty 16-byte buffer I Local name (ASCllZ string) 

128-byte buffer I Empty I 128-byte buffer I Remote name (ASCI IZ string) 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.1 

•*Carry flag set if error occurs 
•**03=printer device; 04=drive device 
•***O=valid network device, 1 =invalid device 

IBM DOS 3.3 Technical Reference, pages 6-225 to 6-226 
MS-DOS 3.3 Programmer's Reference, pages 287, 289 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.110. Function 5EH,OOH -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 
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3.114. FUNCTION 5FH, 03H - MAKE ASSIGNMENT LIST ENTRY 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hfg_h 
5FH l 

I 
User value*** 

I 

Low 
3 

Code** 
AX 
BX 
ex 
DX 

Upon Return From Function 

H' h !.fl!. L 
Error code _(jf CC!!!Y_ sell_ 

I 
l 
I 

ow 

SPi--~~~~~~~~~~~~~~~-i 
BP....,_--------------,...------------------...,-----1 
SI Offset of 
DI Offset of 

~i ... 1-------------1 
IP 1---------------------------------------1 na':'s~l----~~~~~~~~c-a-rry~*--~~ flags.._ ____________________________________ _. 

cs DS....,_ ____ __,__,.,..._--......,.--,..---------,--..,--~-----,---1 !ii ... --------------! SS ES....,_ ____ ___,,--------'"""""",....-------....,.......,-~~~....,....-1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.1 

•Strings should be in ASCllZ format 
•*Carry flag set if error occurs 
•**03=printer device; 04=drive device 
•***Should be zero to retain compatibility with IBM local area networks 

IBM DOS 3.3 Technical Reference, pages 6-227 to 6-229 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.110. Function 5EH,OOH -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 
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3.115. FUNCTION 5FH, 04H -- CANCEL ASSIGNMENT LIST ENTRY 

Prior to Calling Function Upon Return From Function 

H~h Low 

~~~1-------s-F_H ________ t--------4-------1 

AX 
BX 
ex 
DX 

High Low 
Error code ]f cal!Y_ seff 

l 
T 
l 

SP i---------------------
B P 1--------------------1 
SI Offset of _Q_ointer to 16-b_yte source device name string_ 
DI,__ ________________________________ _, ~£1~--------------------~ 
IP 

flagsi--------------------------------1 fla:S 11----------.......,..C-ar_ry....,.*---1 

~i~l------------------1 
cs i----------------------1 D S Segment of _Q_ointer to 16-b_Y!e source device name string 
SS i------------------------1 ES.._ _________________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.1 

•Strings should be ASCllZ format 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, pages 6-230 to 6-231 

3.001. INT 21 H Functions by DOS Version Summary 
3.105. Function 59H -- Get Extended Error 
3.110. Function SEH,OOH -- Get Machine Name 
3.128. Extended Error Codes Returned from Function 59H 

3.116. FUNCTION 62H -- GET PROGRAM SEGMENT PREFIX 

Prior to Calling Function Upon Return From Function 

High Low High 
1 

Low 

~~I~ ---6-2H----+------t 

AX 
BX 
ex 
DX 

S~gment address of PSP for current_Q_rocess 
1 
T 

~I .... ------------ ~~11----------------1 
fla:1 .... ------------------------ IPi------------------1 flags .....__ _____________ ___. 

iii~----------------------~ Uli----------------1 
Version Info: 

Source: 

See Also: 

Applies to all versions of DOS beginning with 3.0 

IBM DOS 3.3 Technical Reference, page 6-232 

3.001. INT 21 H Functions by DOS Version Summary 
3.136. Program Segment Prefix Layout 

Section 3 
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3.117. FUNCTION 63H -- GET LEAD BYTE TABLE 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Hf.g!J Low 
63H Function* 

FIC!9_** ]f AL= 1l 

~£11----------------1 
IP 

flags ~----------------i 

iii~-----------~ 

Upon Return From Function 

High Low 

Dix~ ~-------r---------1 . Flag (if AL=2} 

SP 
BP -------------------! 
SI """o_tt_s_e_t -of _ _Ql_o_in-t-er_t_o_le_a_d_b-~-e-ta-b-le---1 

DI ...___ ____________ ___, 

IP 1----------------i flags..._ ___________________ ~ 

cs 
D S """s-e_9-Jm_e_n_t -of _ _Ql_o_in_t_e_r t-o-l-ea-d-b_yt-1e-ta-b-le--1 

SS ------------------! ES...__ ____________________ ~ 

Version Info: Function is available only in DOS 2.25 

Notes: •*Function is one of: 

•**Set/clear flag is one of: 

0 = to get address of lead byte table 
1 = to set or clear interim console flag 
2 = to obtain interim console flag 
0 = to cle-ar interim console flag 
1 = to set interim console flag 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 385 

3.118. FUNCTION 65H -- GET EXTENDED COUNTRY INFO 

Prior to Calling Function 

Low 
AX Info wanted** 
BX Code a e of interest -1 =CON 
CX Number of b tes to return*** 
DX Count code 

SP ------------------1 BP 
Sl~-------------------------i 

D I Offset of _Q_ointer to coun!!Y_ info table 

IP 
flags 1-----------------1 

cs -----------------! DS ss---------------1 
ES Se_g_ment of _Q_ointer to count~ info table 

Table I Empty 

Upon Return From Function 

Hf.g!J 
AX ~ror code_(jf CF set 
BX 

Low 

---------+-------c x 
DX~-------+------~ 

~1~---------------1 
fla'; 1-1---------C-a-rry-* ---

1~1~-------------1 
Table I Country info 

Version Info: Function is available only in DOS 3.3 

Notes: 

Source: 

See Also: 

•*Carry flag set if error occurs 
•**Info wanted is one of: 1 =full country information table 

2 = pointer to uppercase table 

•***Must be at least 5 

4 =pointer to filename uppercase table 
6 = pointer to collating sequence 

IBM DOS 3.3 Technical Reference, pages 6-223 to 6-236 

3.057. Function 38H, OOH -- Get Country Data 
3.058. Function 38H, xxH -- Set Country Data 
3.143. Country Code Buffer Layout 
3.144. Country Codes 
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3.119. FUNCTION 66H, 01H -- GET GLOBAL CODE PAGE 

Prior to Calling Function Upon Return From Function 

Low 

~~1~----6-6-H-----+------1-------1 
AX 
BX 1-"--'-'"""""'~-'--''"'""-......,_-us-e-r----i 

ex ...,_ __ ____,--~-.....,.....----1 
DXi...;;..<..==;.;,...=..;;..=....i;..=i..;;,..a.~.;...;.;.;.;.;.;:._,_ ____ ~ 

~£:1~----------------------~ ~i: 1~--------------------1 
fla':sl 1---------------1 tta':s 1~--------C-a_rry_* ---1 

1il~----------------------- !il~---------------------1 
Version Info: Function is available only in DOS 3.3 

Notes: *Carry flag set if error occurs 

Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238 

See Also: 3.120. Function 66H, 02H -- Set Global Code Page 

3.120. FUNCTION 66H, 02H -- SET GLOBAL CODE PAGE 

Prior to Calling Function Upon Return From Function 

High Low 

~~1~----6-6-H-----+------2-------1 

~£:1~----------------------~ 
tta':s ~1-------------1 

!ii~ -----------------------

AX 
BX 
ex 
DX 

Hioh 
Error code ]if carry sell' 

T 
1 
T 

Low 

~:l=====================~j 
tta':s 1-j ---------C..,..a_r_ry_*-----4 

1ill-----------------------~ 
Version Info: Function is available only in DOS 3.3 

Notes: *Carry flag set if error occurs 

Source: IBM DOS 3.3 Technical Reference, pages 6-237 to 6-238 

See Also: 3.119. Function 66H, 01 H -- Get Global Code Page 

Section 3 
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3.121. FUNCTION 67H -- SET HANDLE COUNT 

AX 
BX 
ex 
DX 

Prior to Calling Function 

Higft Low 
67H T 

Number of o_Q_en handles allowed 
I 

~£~1 ---------------------------------~ 

IP ~-------------1 flags.__ ___________ ___, 

i!~l---------------------------1 

AX 
BX 
ex 
DX 

IP 

Upon Return From Function 

H!IJ...h Low 
Error code _{if car:rY_ sell_ 

I 
l 
I 

1----------------1 flags .__ ________ c_a_r_rv_* _ ___. 

cs ---------------1 DS SS t--==========---1 

ES ....__ ___________ ___, 

Version Info: Function is available only in DOS 3.3 

Notes: 

Source: 

See Also: 

•Maximum is actually controlled by CONFIG.SYS FILES= setting 
•You must release memory to DOS for the extended handle list 
•*Carry flag set if error occurs 

IBM DOS 3.3 Technical Reference, page 6-239 

2.27. CONFIG.SYS Commands and Default Settings 

3.122. FUNCTION 68H -- COMMIT FILE 

Prior to Calling Function Upon Return From Function 

High Low 

~~1~------6-8_H ____ -+----------------~ 

~1~--------------------------1 
FLA/;~ 1~-----------~ 

i!l~----------------------1 

AX 
BX 
ex 
DX 

Hig__h Low 

I 
File handle committed to disk 

I 
l 

~1~------------------------1 
FLA/;~ 1-1---------C-a-rry-*----1 

i!I~ ----------------------1 
Version Info: Function is available only in DOS 3.3 

Notes: *Carry flag set if error occurs 

Source: IBM DOS 3.3 Technical Reference, page 6-240 
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3.123. UNOPENED FCB FORMAT 

Offset 
o ol 
1 1I 
9 91 

CJ 12I 

Source: 

See Also: 

Len_gJh Name Contents 
b_yte Drive number Lo_g)cal drive number; O=default, 1 =A, 2=B, and so on 
8b~es File name ASCII characters,_Q_added with SQaces, if necessC!!Y_ 
3 b_ytes File !YQ_e ASCII characters,_Q.added with ~aces, if necessC!!Y_ 
25 bytes RESERVED I must be filled with zerosl 

IBM DOS 3.3 Technical Reference, pages 7-12 to 7-15 

3.003. INT 21 H FCB-oriented Functions Summary 
3.124. Opened FCB Format 
3.125. Extended FCB Format 
3.126. Rename FCB Format 
3.137. Logical Drive Numbers 

3.124. OPENED FCB FORMAT 

Offset 
o oI 
1 11 
9 9I 

CJ12l 
E 14_I 
10 f16' 
14 20 
16 22 
18 24 
20 32 
21 33 

Notes: 

Source: 

Lef!SJJh Name Contents 
b_y_te Drive number Ph_y_sical drive number; O=A, 1 =B, and so on 
8~es File name ASCII characters,_i::>added with sQ_aces, if necessa_ry_ 
3~es File type ASCII characters,_2.added with ~aces, if necessC!!Y_ 
word Current block Binary value indicating_ current block _(_set to 0 on File O_Q_enl 
word Record size Number of ~es_Q.er recordjdefault=128} 
dbl word File size Binarv value !ndicatiQR size of file, in b}'tes 
word File date Packed word containin_g_ file last u_Q.date date 
word File time Packed word containin_g_ file last u_2.date time 
8b~es RESERVED Used internal.!Y_ ~DOS 
b_yte Current record Binary_ value indicatin_g_ current record _(_set to 0 on File O_Q_enl 
dbl word Random record number Binary_ value indicatin_g_ next random block to read/write 

In the PSP, an extended FCB starts 7 bytes prior to SCH. 
In your program (outside the PSP), your FCB pointer 
probably points directly to the FFH byte of an extended FCB, 
or to the drive number byte of a normal FCB. Thus, to insure 
that you address items in an FCB correctly, you must first 
know if it is extended or not (See 3. 125. Extended FCB Format) 

IBM DOS 3.3 Technical Reference, pages 7-12 to 7-15 

See Also: 3.003. INT 21 H FCB-oriented Functions Summary 
3.123. Unopened FCB Format 
3.125. Extended FCB Format 
3.126. Rename FCB Format 

3.125. EXTENDED FCB FORMAT 

Offset Len_gJh Name Contents 
0 0 b_.Y.te Extended FCB indicator Alw~s FF J255} 
1 1 S~es RESERVED 
6 6 b.1!e Attribute b_yte See 2.34. File Attribute BJ1e 
7 7 b_.Y.te Drive number O=A, 1 =B, and so on 
8 8 8 bJ1es File name ASCII characters,_Q_added with spaces, if necessC!!Y_ 

10 1~ 3 Qy_tes File type ASCII characters,_mi.dded with ~aces, if necessa_ry_ 
13 19 word Current block Binary value indicatil'!9_ current block Iset to 0 on File 0_2.enI 
15 21 word Record size Number of Qy1es_Q_er record; default=80_{_1281 
17 J23\ .•.. n .... 1 ••• -. ... ...1 File size Bina;y_ value indicating size of file, in ~tes UUI VVUIU 

1B 27 word File date Packed word containin_g_ file last u_Q_date date 
10 29 word File time Packed word containir:!9_ file last u_Q.date time 
1F 31 8 b_yJes RESERVED Used internally_~ DOS 
27 39 b_.Y.te Current record Bina...!Y value indicatin_g_current recordiset to 0 on File O_Q_enI 
28 40 dbl word Random record number BinC!l'Y_ value indicatin_g_ next random block to read/write 

Notes: •A value other than FFH in the first byte of an FCB indicates it is not an Extended FCB 
(See 3.124. Opened FCB Format) 
•Values are in hexadecimal (decimal in parentheses) 

Source: IBM DOS 3.3 Technical Reference, page 7-16 

See Also: 2.34. File Attribute Byte 
3.003. INT 21 H FCB-oriented Functions Summary 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 
3.126. Rename FCB Format 
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3.126. RENAME FCB FORMAT 

Offset Len_gJh Name Contents 
0 c[ b~e Drive number Lqgical drive number; O=default, 1 =A, 2=B, and so on 

1 1l 8 tmes Or!gjnal file name ASCII characters, p_added with sl!_aces, if necess<[Y_ 

9 9l 3 tmes Or!gjnal file type ASCII characters,_Q_added with s_Q_aces, if necess<[Y_ 
c 12' 5 tmes RESERVED 

11 17) 8 tmes New filename ASCII characters,_Q_added with s_Q_aces, if necess<[Y_ 
19 251 3 tmes New file type ASCII characters, padded with SJ!_aces, if necessC!!Y_ 
1C 281 9 tmes RESERVED Set to zeros 

Notes: Both file name and type fields may contain the DOS wildcard character ? 
(match any character) 

Source: IBM DOS 3.3 Technical Reference, page 6-79 

See Also: 3.003. INT 21 H FCB-oriented Functions Summary 
3.123. Unopened FCB Format 
3.124. Opened FCB Format 
3.125. Extended FCB Format 
3.137. Logical Drive Numbers 

3.127. FCB ERROR CODES 

For Read functions1J4H..L2111.z. and 27HJ: 
Code in AL Meanin11 After Read 

0 Read o_Q_eration was com_Q)eted successful!Y. 
1 Read attemQted at end of file; no data was transferred 
2 Not enou_g_h room in the OT A for recordj_~; read canceled 
3 Read encountered end of file; partial record read, remainder _Q_added with O's 

For Write functions {1SH..L22H.L and 28Hl: 
Code in AL Meanin11_ After Write 

0 Write qQ_eration was com_Q)eted successful.!Y_ 
1 Disk full; write canceled 
2 OT A does not contain eno~h data to write recordisI; write canceled 

Source: MS-DOS 3.~ Programmer's Reference, pages 1-75 to 1-103 

See Also: 3.003. INT 21 H FCB-oriented Functions Summary 
3.029. Function 14H -- Sequential Read With FCB 
3.030. Function 15H -- Sequential Write With FCB 
3.037. Function 21 H -- Random Read With FCB 
3.038. Function 22H -- Random Write With FCB 
3.043. Function 27H -- Random Block Read With FCB 
3.044. Function 28H -- Random Block Write With FCB 
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3.128. EXTENDED ERROR CODES RETURNED FROM FUNCTION 59H 

Error Class· 
Value in BH DescriQJion of Class ExarrJR!.e 

1 1 Out of a resource Stor<!9._e or channels 
2 2 Temj)_or<m'_ situation Locked reJI!on of file 
3 3 Authorization _Q_roblem User doesn't have access rights 
4 4 Internal error in ~stem software 
5 5 Hardware failure 
6 6 S_ystem software failure Missing_ config_uration file 
7 7 A..QQ!ication _Q_rogram failure 
8 8 Item not found File couldn't be found 
9 9 Invalid format or_.!YQ_e File in wron_g_ format 

A! 10 Interlocked item File is interlocked 
B (11 Media _Q_roblem Wron_g_ disk, bad ~ot on disk 
c 12 Alread_y_ exists Declared machine name that exists 
D(13 Unknown 

Suggested Action: 
Value in BL Description of Suggested Action 

1 1 Re~ then _Q_rOm_Q_t user 
2 2 Retry_ after a brief _Q_ause 
3 3 If user entered item,_Q_rom_Q_t for it <!9._ain 
4 4 Terminate after closirig_ files 
5 5 Terminate immediate!Y; don't close files 
6 61 No action; error was informational only_ 
I I I) 1 Prompi the user IO perform an aciion (e.g., cnange disk) 

Location: 
Value in CH Probable Location of Error Exam_Qje 

1 Unknown to DOS 
2 Random access device Disk drive 
3 Network Network software, hardware 
4 Character device Printer, communications 
5 Memo_!Y RAM 

Error Code: 
Value in AX Descrif)Jion 

1 1 Invalid function code 
2 2 File not found 
3 3 Path not found 
4 4 Too mal!Y_ o_Q_en files 
5 5 Access denied 
6 6 Invalid handle 
7 7 Memo_iy control blocks destrqy_ed 
8 8 Insufficient memo_!Y_ 
9 9 Invalid memo_!Y_ block address 

A 10 Invalid environment 
B 11 Invalid format 
c 12 Invalid access code 
D 13 Invalid data 
E 14 NOT USED 
F 15 Invalid drive 

10 16 Attem_Qt to remove the current directo_!Y_ 
11 17 Not same device 
12 18 No more files 
13 19 Disk is write:Qfotected 
14 20) Bad disk unit 
15 21) Drive not read_y_ 
16 '22) Invalid disk command 
17 23) CRC error 
18 24 Invalid length in disk QQ_eration 
19 25 Seek error 
1A 26 Not a DOS disk 
18 27 Sector not found 
1C 28 Out of _Q_C!Q_er 
1D 29 Write fault 
1E 30 Read fault 
1F 31 General failure 
20 I 32 Sharing violation 
21 ( 33 Lock violation 
22 ( 34 Wron_g_ disk 

(Continued) 
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Table 3.128. Continued 

Error Code: 
Value in AX 

23 3S 
24 36 
2S 37 
26 ( 38 
27 39 
28 ( 40 
29 41 
3A1 42 
3B 43 
3C 44 
3D 4S 
3E ( 46 
3F 47 
40 ( 48 
41 ( 49 
42( SO) 
43 (S1) 
44 S2 
4S S3 
46 S4 
47 SS 
48 S6 
49 S7 
4A S8 
48 S9 
4C 60) 
4D 61 
4E 62 
4F 63 
50 64 
S1 6S 
S2 66 
S3 67 
S4 68 
SS 69 
S6 70 
S7 71 
S8 72 
S9 73 
SA 741 
SB 7SJ 
SC 76J 
SD 77 
SE 78 
SF 79 
60 80 
61 81 
62 82 
63 83 
64 84 
6S 8S 
66 86 
67 87 
68 88 

Version Info: 

Source: 

See Also: 

DescriQJion 
FCB unavailable 
Sharin_g_ buffer overflow 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
Network r~uest not su_QQ_orted 
Remote com_Q_uter not !isteni!}g_ 
Du..Q!icate name on network 
Network _Q_ath not found 
Network bus..Y. 
Network device no lon_g_er exists 
Net BIOS command limit exceeded 
Network ad<!Qter hardware error 
Incorrect res_Q_onse from network 
Unex_Q_ected network error 
lncom_Q_atible remote ad<!Qter 
Print_g_ueue full 
Not enou_g_h s_Q_ace for _Q_rint file 
Print file was canceled 
Network name was deleted 
Access denied 
Network device ~e incorrect 
Network name not found 
Network name limit exceeded 
Net BIOS session limit exceeded 
Tem_Q_orarily_Q_aused 
Network re_g_uest not acce_Q_ted 
Print or disk redirection is _Q_aused 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
File exists 
NOT USED 
Cannot make 
lnterru_m 24H failure 
Out of structures 
Alread_y_ asslg_ned 
Invalid password 
Invalid _Qarameter 
Net write fault 

•Error codes apply to all versions of DOS beginning with 2.0 
•Error class, action, and location apply to all versions of DOS 
beginning with 3.0 

IBM DOS 3.3 Technical Reference, pages 6-40 to 6-46 

3.1 OS. Function S9H -- Get Extended Error 
3.127. FCB Error Codes 
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3.129. HANDLE ACCESS BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Use 
x Inherit bit 

x x x Sharin_g_ mode code 
x Reserved; set to 0 

x x x Access code 

7 6 5 4 3 2 1 0 Allowable Values Meanin_g_ 
x O=child inherits If a child process is spawned, this file will be inherited 

1 =Child doesn't inherit If a child _Q_rocess is ~awned, it will not inherit this file 
x x x OOO=compatibility mode Fails if file has been opened in any of the other sharing modes 

001 =deny read/write mode Fails if file has been opened in any but deny none sharing mode 
01 O=deny write mode Fails if file has been opened in compatibility or write sharing mode 
011 =deny read mode Fails if file has been opened in compatibility or read sharing mode 
1 OO=deny none mode Fails only if file has been o_g_ened in com_g_atibili!Y_ sharil}9 mode 

x x x x OOOO=read access allowed Fails if file has been opened in deny read or deny both sharing mode 
0001 =write access allowed Fails if file has been opened in deny write or deny both sharing mode 
001 O=read/write access Fails if file has been o_g_ened in de!JY_ read, write, or both sharin_g_ mode 

Version Info: 

Source: 

See Also: 

•Applies to all versions of DOS beginning with 2.0 
•Fully implemented beginning with DOS 3.1. Normally access byte for all 
non-network workstations would be 02H (inherit, compatibility, read/write). 

IBM DOS 3.3 Technical Reference, pages 6-127 to 6-135 

3.063. Function 3DH -- Open File 

3.130. PREDEFINED HANDLES 

Handle Number Device Assfg_nment Default Device 
0 Standard in_2.ut Ke1board 
1 Standard ou!Q_ut Dis_QJC!Y_ 
2 Standard error DisQla_y_ 
3 AuxiliC!!Y_ device COM1: 
4 Printer OUtRUt LPT1: 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

•The auxiliary device handle assumes that the 
proper parameters have been assigned to COM1: 
prior to start of communication 
•Preopened handles may be redirected to devices 
other than the default by using DOS INT 21 H 
functions 45H and 46H 

IBM DOS 3.3 Technical Reference, pages 4-8 to 4-9 

3.148. Reserved Device Names and Chain Order 
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3.131. HANDLE POINTER MOVEMENT METHODS 

Value Startin_g_ Location Pointer is Moved To 
0 From b~nnin_g_ Offset ~es ]n CX:DXI from b~nnif29_ of the file 
1 From current_Q_ointer Offset by_tes _(in CX:DXl from current location 
2 From end of file Offset b_Y!_es ]n CX:D)[ from end of file 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

CX:DX is considered a signed 32-bit integer, allowing offset values from 
-2,147,483,648 to 2,147,483,647 

IBM DOS 3.3 Technical Reference, page 6-144 

3.068. Function 42H -- Move File Pointer 

3.132. SEARCH FIRST/NEXT DATA BLOCKS 

Offset LenJJJh Name Descri[JJion 
0 Ql 21 b_ytes RESERVED Used by_ subs~uent Search Next Functions 

15 21 b~e Attribute b~e See 2.34. File Attribute Byte 
16 22 word File last u_Qdate time See 2.35. Date/Time Formats 
18 24 word File last u_Q_date date See 2.35. Date/Time Formats 
1A 26) word Low word of file size 
1C 28 word H1.g_h word of file size 
1E 30 13-b_Y!_e ASCllZ strin_g_ Full file name and ty_Qe* 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: 

Source: 

See Also: 

•Data block is stored in DT A 
•*Filename string includes a period if a file type is present 

IBM DOS 3.3 Technical Reference, page 6-203 

3.097. Function 4EH -- Find First File 
3.098. Function 4FH -- Find Next File 
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3.133. DEVICE DATA WORD 

For Devices (Bit 7=1): 

Bit Number 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Function 
x x x x x x RESERVED* 

x Process control strings** 

x Output until busy** 

x Understand open/close** 

x Device Tvoe 
x End of File 

x Control Char Check 

x Clock Device 

x Null Device 

x Console Output Device 

x Console Input Device 

For Files (bit 7=0): 

Bit Number 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Function 
x x x x x x x x RESERVED 

x Device tYPe 
x File has been written 

x x x x x x Drive number 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: •Bit 14 may be read only; it cannot be set 
•*RESERVED bits should be set to O when setting device data 
•**DH must be 0, see page 6-147 of source 

Source: IBM DOS 3.3 Technical Reference, pages 6-149 to 6-150 

See Also: 3.071. Function 44H, OOH -- Get IOCTL Data 
3.072. Function 44H, 01 H -- Set IOCTL Data 

3.134. BLOCK DEVICE FUNCTION CODES 

Code t-unction 
40 64 Set device j)_arameters 
41 65 Write track on IQgical device 
42 66 Format track on lo_gjcal device 
60 96 Get device _Q_arameters 
61 97 Read track on IQgical device 
62 98 Verl!Y_track on lo_gjcal device 

Version Info: Applies to all versions of DOS beginning with 3.0 

Source: IBM DOS 3.3 Technical Reference, page 6-168 

See Also: 3.084. Function 44H, OOH -- Generic IOCTL For Devices 

Section 3 

Allowable Values 

O=cannot process control strings 
1 =can _m-ocess control stri'!Q_S 
O=no support for output until busy 
1 =SU_QQ_orts ouJQ_ut until bu~ 
O=doesn't understand open/close 
1 =Understands O_Q_en/close 
1=device 
O=end of file on input 
1 =not at end of file 
O=check for control characters 
1 =don't check for control chars 
O=is not clock device 
1 =is a clock device 
O=is not a null device 
1 =is a null device 
O=is not console output device 
1 =is console outQ_ut device 
O=is not console input device 
1 =is console in_Q_ut device 

Allowable Values 

O=file 
O=file has been written 
1 =file has not been written 
OOOOOO=A 
000001=B 
and so on 
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3.135. DEVICE PARAMETER BLOCKS 

For Set Device (CL=40H): 

Offset Len.f!Jh Name 
0 (0) byte Special functions 

1 (1) byte Device type 

2(2) word Device attributes 

4141 word Number QY!inders 
6 (6) byte Media type 

7?1I varies Device BPS 
varies varies Track layout 

For Get Device (CL=60H): 

Offset Len_gJh Name 
0 (0) byte Special functions 

1 (1) byte Device type 

2 (2) word Device attributes 

4141 word Number QY!inders 
6 (6) byte Media type 

7J:7I varies Device BPS 

For Read/Write Track (CL=61!41H): 

Offset Len_gJh Name 
0 0 b_1!e S_Q_ecial functions 
1 1 word Head 
3 3 word C_y)inder 
5 5 word First sector 
7(7 word Number of sectors 

Bit Numbers 
7 6 5 4 3 2 1 0 
x x x x x 

x 

x 

x 

0 0 0 0 0 1 1 1 
0 0 0 0 0 1 1 0 
0 0 0 0 0 1 0 1 
0 0 0 0 0 1 0 0 
0 0 0 0 0 0 1 1 
0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 
x x x x x x 

x 

x 

x 

Bit Numbers 
7 6 5 4 3 2 1 0 
x x x x x x x 

x 

0 0 0 0 0 1 1 1 
0 0 0 0 0 1 1 0 
0 0 0 0 0 1 0 1 
0 0 0 0 0 1 0 0 
0 0 0 0 0 0 1 1 
0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 
x x x x x x 

x 

x 

x 

Bit Numbers 
7 6 5 4 3 2 1 0 
x x x x x x x x 
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Allowable Settif!!J§ 
Must be set to O 
O=sectors different sizes 
1 =sectors same size 
O=read all fields 
1 =read only_ track l~out field 
O=build new BPS 
1 =use device BPS 
7 =Other device 
6=tC!Q_e drive 
5=hard disk 
4=8" double dens!!Y_ flo...QQY_ 
3=8" sil}gle densl!Y_ floppy 
2=720K microfloppy 
1=1.2MB floppy 
0=320/360K flo...QQY_ 
Must be set to 0, RESERVED 
O=disk changeline not supported 
1 =disk chan_g_eline su_QQ_orted 
O=media is removable 
1 =media not removable 
Maximum # QY!inders device su_p_ports 
0=1.2MB quad density 
1 =320/360K dbl densi!Y_ 
See 3.167. Device BPS 
Word total # of sectors 
Word sector 1 sector # 
Word sector 1 sector size 
Word sector 2 sector # 
Word sector 2 sector size 
... and so on, u_Q_to ... 
Word sector n sector # 
Word sector n sector size 

Allowable Setti'!Jl§ 
Must be set to O 
O=return default BPS 
1 =return BUILD BPS 
7 =other device 
6=tC!Q_e drive 
5=hard disk 
4=8" double densl!Y_ flo...QQY_ 
3=8" sil}gle dens!!Y_ floppy 
2=720K microfloppy 
1 =1.2MB floppy 
0=320/360K flo...QQY_ 
Must be set to O 
O=disk changeline not supported 
1 =disk chan_g_eline su_QQ_orted 
O=media is removable 
1 =media not removable 
Maximum # QY!inders device su_QQ_orts 
0=1.2MB quad density 
1 =320/360K dbl density_ 
See 3.167. Device BPS 

Allowable SettinJl§ 
Must be set to 0 
Head number to read/write 
C_y)inder number to read/write 
First sector # to read/write 
Total # of sectors 

(Continued) 



162 

Table 3. 135. Continued 

For Read/Write Track (CL=61!41H): 
Bit Numbers 

For Format/Verify Track (CL=42/62H): 
Bit Numbers 

Offset LenJ]Jh Name 
oioI b_y_te S_Qecial functions 
1111 word Head 
3J:3I word Cylinder 1

716 15 14 13 12 11 I 0 11----A-/lo_wa_b1_e s_ett-in_m_s_----1 

. . Head number to format/verify_ 
C_.Y!inder number to format/verffi 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, pages 6-169 to 6-180 

See Also: 3.084. Function 44H, ODH -- Generic IOCTL For Devices 
3.134. Block Device Function Codes 
3.167. Device BPS Layout 

3.136. PROGRAM SEGMENT PREFIX LAYOUT 

Offset LenJ]Jh Usual Contents Descrjgjion 
0 0 word CD20H Int 20H termination address 
2 2 word End of memo_ry_ allocation block 
4(4 byte OOH RESERVED 
5 5 5 b_rtes CALL FAR to DOS function di~atcher 

Comments 

Is a se__g_ment address 

Obsolete 

Section 3 

A110 dbl word Int 22H terminate handler address Restored at exit of_Qro_g_ram· stored as IP:CS 
E 14 dbl word Int 23H Ctrl-Break handler address 

12 ( 18 dbl word Int 24H Critical Error handler address 
16 ( 22 word Parent _Qrocess's PSP 
18 24 20 bjttes FF=available Handle table 
2C 44 word Environment block address 
2E 46J dbl word RESERVED 
32 50 word 14H,OOH Handle table size 
34 52 dbl word 12H,OOH Handle table address ]f not at 12Hj_ 
38 56 23 b...Y!_es RESERVED 
50 80 word CD21H Int 21 H DOS CALL 
52 82 b_.Y!e CBH RET FAR 
53 83 9 b_yt_es RESERVED 
SC 92 36 b_ytes Default uno_Q_ened file control block #1 

6C 108I 20 tmes Default uno_Qened file control block #2 
80 1281 b_.Y!e Len_g!h of command line _Q_arameters 
81 129I 127 ~Jes Command line _p_arameters 

Notes: FCB's only useful information is drive number and filename 

Sources: IBM DOS 3.3 Technical Reference, pages 7-10 to 7-11 

See Also: 3.002. INT 21 H Keyboard Functions Summary 
3.006. INT 21 H System Functions Summary 
3.042. Function 26H -- Create New Program Segment 
3.116. Function 62H -- Get Program Segment Prefix 
3.123. Unopened FCB Format 

Stored as IP:CS 
Stored as IP:CS 
Is a se__g_ment address 
One b_yte _Qer handle bit 7 =not inherited 
Is a se__g_ment address 

DOS 3.3 allows lam.er tables 
DOS 3.3 allows table address 

Overl~s FCB #1 
Also start of default DT A 
Starts with blank, ends with a CR 
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3.137. LOGICAL DRIVE NUMBERS 

In FCBs, Functions 1CH, 36H, 
some 44H subfunctions and 47H· ~ 

Value Drive 
0 0 Default 
1 1 A 
2 2 B 
3 3 c 
4 4 D 
5 5 E 
6 6 F 
7 7 G 
8 8 H 
9 9 I 

A 10 J 
B 11 K 
c 12 L 
D 13 M 
E 14 N 
F 15 0 
10 16 p 
11 17 a 
12 18 R 
13 19 s 
14 I 20 T 
15 ( 21 u 
16 ( 22 v 
17 I 23 w 
18 24 x 
19 25 y 
1A1 26 z 

In Functions OEH and 19H: 
Value Drive 
0 0 A 
1 1 B 
2 2 c 
3 3 D 
4 4 E 
5 5 F 
6 6 G 
7 7 H 
8 8 I 
9 9 J 

A 10 K 
B 11 L 
c 12 M 
D 13 N 
E 14 0 
F 115) p 

10 16 a 
11 17 R 
12 18 s 
13 19 T 
14 20 u 
15 21 v 
16 22 w 
17 23 x 
18 24 y 
19 25 z 

Source: IBM DOS 3.3 Technical Reference, 
page 6-66 

See Also: 3.124. Opened FCB Format 

3.138. EXECUTE PROGRAM PARAMETER BLOCK 

Offset LenJJ!h Name Function 
0(0) word Environment address Segment address of environment to be passed, 

or OOH to use j)_arent_Ql'ocess's environment 
2(2) dbl word* Command line Segment:Offset address of a command line to be placed 

at 80H in child .2_rocess's PSP 
6 (6) dbl word* First FCB Segment:Offset address of a FCB to be placed at SCH of 

child .2_rocess's PSP 
A (10) dbl word* Second FCB Segment:Offset address of a second FCB to be placed at 

6CH of child .2_rocess's PSP 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *dbl words are in Offset:Segment format (i.e., least significant word first) 

Source: IBM DOS 3.3 Technical Reference, page 6-197 

See Also: 3.093. Function 4BH, OOH -- Load and Execute Program 
3.136. Program Segment Prefix Layout 
3.141 . Environment Blocks 
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3.139. OVERLAY PROGRAM PARAMETER BLOCK 

Offset Le'!IJJh Name Function 
oioI word Load address Se_g_ment address where overl~ is to be loaded 
2 (2) word Relocation factor Segment offset where overlay is to be loaded (normally 

same as load address, but may be increased to overlay 
on!Y_ hjg_her _Q_ortion of a _Q_rQQ_raml 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-197 

3.094. Function 4BH, 03H -- Load Overlay 
3.138. Execute Program Parameter Block 

3.140. MEMORY ALLOCATION STRATEGIES 

Value Name DescriQ]ion 
0 First fit Search beginning at lowest available memory and allocate 

first block larg_e enoi.m_h to accommodate re_g_uestldefaul!l 
1 Best fit Search all blocks and allocate smallest block 

that accommodates re_guest 
2 Last fit Search beginning at highest available memory and 

allocate first block large enou_g_h to accommodate r~uest 

Version Info: Applies to all versions of DOS beginning with 3.0 

Source: MS-DOS Programmer's Reference Version 3.3, page 262 
Missing from the IBM DOS 3.3 Technical Reference! 

See Also: 3.090. Function 48H -- Allocate Memory 
3.091. Function 49H -- Free Allocated Memory 
3.092. Function 4AH -- Set Block 
3.103. Function 58H, OOH -- Get Allocation Strategy 
3.104. Function 58H, 01 H -- Set Allocation Strategy 

3.141. ENVIRONMENT BLOCKS 

Offset LenJJJh Name Allowable Settinll§ 
0101 varies Environment stril}g_ 1 ASCII strin_g_in form: PARAMETER=VALUE 
varies b~e Strin_g_ terminator Must be aO 
varies varies Environment stril}g_ 2 ASCII string in form: PARAMETER= VALUE 
varies b~e Strin_g_ terminator Must be a O 

and so on, until last string: 

varies 
varies 
varies 
varies 
varies 

Version Info: 

Notes: 

Source: 

varies Environment striQ.g_ n ASCII strin_g_in form: PARAMETER=VALUE 
b_yte StriQ.9.. terminator Must be a O 
by_te StriQ.g_ terminator Must be a O 
word Count Number of other ASCllZ strin_g_s following 
varies Initial argument string ASCllZ _Q_ath and file name of current~ocess 

Applies to all versions of DOS beginning with 2.0 

An environment may have no environment strings, in which case the first two 
bytes are 00,00 

IBM DOS 3.3 Technical Reference, pages 6-198 to 2-199 

Section 3 
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3.142. PARSE CONTROL BYTE 

Bit Position 
7 6 5 4 3 2 1 0 Function Allowable Settif'Jfl§ 

x Separator control O=stop parsing if separator is encountered 
1 =l9_nore leadiQQ. file se_Qarators 

x Drive # control O=set FCB drive number to 0 if no drive in string 
1 =leave FCB drive number unchan_g_ed if no drive in striQQ. 

x File name control O=set FCB filename to blanks if no name in string 
1 =leave FCB filename unchaQQ_ed if no file name in striQQ. 

x Extension control O=set FCB filetype to blanks if no type in string 
1 =leave FCB filetype unchaQQ_ed if no type in strin_g_ 

x x x x UNUSED Must be O 

Notes: Filename separators are:. ; , =+I" []\<>I SPACE TAB 

Source: IBM DOS 3.3 Technical Reference, pages 6-96 to 6-97 

See Also: 2.51. File Separator Characters 
3.045. Function 29H -- Parse File Name 

3.143. COUNTRY CODE BUFFER LAYOUT 

Offset LenJJJh Name Contents 
0 (0) word Date format O = American (mm/dd/yy) 

1 = European (dd/mm/yy) 
2 = J~anese ..ID'.{mm/ddl 

2 :[ 5 1nt1e Currenc~ s_y_mbol ASCllZ Strin_g_ 
7 TI_ 2 1nt1e Thousands se_Qarator ASCllZ Strin_g_ 
9 9l 2~e Decimal separator ASCllZ Strin_g_ 
B( 111 2 1nt1e Date se_Qarator* ASCllZ Strin_g_ 
D 13l 2~e Time se_Qarator* ASCllZStrif}g_ 
F (15) byte Currency Code* O = currency symbol before amount, no spaces between 

1 = currency symbol after amount, no spaces between 
2 = currency symbol before amount, one space between 
3 = currency symbol after amount, one space between 
4 = currenQ}'_ ~mbol r~aces decimal se_Q_arator 

10 161 b~e Curren~aces* Bin~value 
11 (17) byte Time format* O = 12-hour clock 

1 = 24-hour clock 
12 (18) dbl word Case-Map call address* Segmerit:offset address of FAR procedure that performs 

lowercase to tmQ_ercase m<mQ!QQ. on characters from 80H to FFH. 
16 2~ 2~es Datalist se_Q_arator* ASCllZ StriQQ_ 
18 24) 10 t:ii[es RESERVED 

Version Info: •Applies to all versions of DOS beginning with 2.0 
•*DOS 3.x only 

Source: 

See Also: 

IBM DOS 3.3 Technical Reference, page 6-115 

3.057. Function 38, OOH -- Get Country Data 
3.144. Country Codes 
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USA Value 
0 

$ 

I 

0 

2 
1 

NA 

NA 
NA 
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3.144. COUNTRY CODES 

Numerical Order A!.P_habetic Order {b..r._ CountlJi 
Code Country_ Ke_y_board Code 
001 United States us 
002 Canada ff rencttl_ CF 
002 Canada I English} us 
003 Latin America LA 
031 Netherlands NL 
032 Be!gjum BE 
033 France FR 
034 S_Q_ain SP 
039 ltajy_ rr 
041 Switzerland]=renchl SF 
041 SwitzerlandlGermanI SG 
044 Great Britain UK 
045 Denmark DK 
046 Sweden sv 
047 Norw~ NO 
049 West Germany_ GR 
061 Australia us 
351 Portu_g_al PO 
358 Finland SU 
785 Middle East:IArabicT -
972 Israel _(_Hebrewl -

Version info: Appiies to aii version of DOS beginning with 2.0 

Notes: Country codes are usually the international telephone 
prefix number for the country 

Source: IBM DOS 3.3 Reference, page B-2 

See Also: 3.143. Country Code Buffer Layout 

3.145. DOS MEMORY CONTROL BLOCKS 

Code 
061 
032 
002 
002 
045 
358 
033 
044 
972 
039 
003 
785 
031 
047 
351 
034 
046 
041 
041 
001 
049 

Offset Len_gJh Name Contents 

Country_ 
Australia 
Be!g_ium 
Canada IE~isti}_ 
Canada ff renchl 
Denmark 
Finland 
France 
Great Britain 
Israel IHebrewl 
lta]y_ 
Latin America 
Middle East:IArabiq 
Netherlands 
Norway_ 
Portu_g_al 
Sp_ain 
Sweden 
Switzerland IFrenchI 
Switzerland _(_Germaaj_ 
United States 
West GermaQY_ 

0 b_y_te Location 4DH IMI if not last blocfs;_ SAH I~ if last block 
1 word Process ID PSP SE!Q_ment address 
3 word Allocation amount Number of _Q_ar<!9!'<!Q_hs allocated 
5 11 twes RESERVED RESERVED 

Version Info: Applies to all version of DOS beginning with 2.0 

Notes: Memory control block and memory controlled are adjacent in memory 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, page 179 

See Also: 3.092. Function 4AH -- Set Block 

Section 3 

KeX_board Code 
us 
BE 
us 
CF 
DK 
SU 
FR 
UK 

rr 
LA 

NL 
NO 
PO 
SP 
sv 
SF 
SG 
us 
GR 
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3.146. CODE PAGE PARAMETER BLOCKS 

When CL:4AH 4DH or 6BH 

O word a ck et 
2 word 

When CL:4CH 
Offset Len_gJh Name Contents 

0 word Packet flags 0 
2 word Packet len_g_th Number of ~es in remainder of__Q_acket 
4 word Number __Q_(!g_es Number of code j)_ag_es in followin_g_ list 
6 word Code __Q_C!9_e 1 
8 word Code Q(!ge 2 

and so on, until: 

varies I word I Code page n 

When CL:6AH 
Offset LengJh Name Contents 

0 word Packet lerigJ:h ]In+ 1l+:Im+ 1Jl*2 
2 word Hrdw # __Q_C!9_es n 
4 word HrdW__Q_C!9_e 1 
6 word Hrdw __Q_C!9_e 2 

and so on, until: 

varies word Hrdw __Q_C!9_e n 
varies word Pre__Q_d # _QC!9_es m 
varies word Pre__Q_d .P.<!9_e 1 
varies word Pre__Q_d _129.__g_e 2 

and so on, untH: 

varies I word I Prepd page m 

Version Info: Applies only to DOS 3.3 

Source: IBM DOS 3.3 Technical Reference, pages 6-160 to 6-162 

See Also: 3.120. Function 66H, 02H -- Set Global Code Page 
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3.147. CODE PAGE ASSIGNMENTS 

c d p o e a_g_es 
CodeP~e T.iiiiQuage 

437 USA En_glish 
850 multilin_g_ual 
860 Portu_g_uese 
863 Canadian French 
865 Norw~an and Danish 

Use Code Pa_g_e Count/}'_ Prev Code P~e Kejl_board Code 
850 Australia 437 us 
850 Be!gium 437 BE 
850 Canada IEn_g.!ishI 437 us 
850 Canada 1Frenchl 863 CF 
850 Denmark 865 DK 
850 Finland 437 SU 
850 France 437 FR 
850 Germal!i 437 GR 
850 lta_!y_ 437 IT 
850 Latin America 437 LA 
850 Netherlands 437 NL 
850 Norway 865 NO 
850 Portu_g_al 860 PO 
850 S_Q_ain 437 SP 
850 Sweden 437 sv 
850 Switzerland ff renchI 437 SF 
850 Switzerland 1Germanl 437 SG 
850 United Kil'lg_dom 437 UK 
850 United States 437 us 

Version Info: Applies to DOS 3.3 only 

Source: IBM DOS 3.3 Reference, pages 9-5 to 9-7 

See Also: 3.120. Function 66H, 02H -- Set Global Code Page 

3.148. RESERVED DEVICE NAMES AND CHAIN ORDER 

Name 
NUL 
-
CON 
AUX 
PAN 
CLOCK 

Version Info: 

Notes: 

Source: 

See Also: 

Descrf.pjion 
Null device 
Drivers established in CONFIG.SYS, in order encountered 
Console k~board and dis_Ql<!Y_ 
Auxili~ device l_COM11 
Printer device J:LPT11 
Timer device l~stem clock 18.2 ticks/secondj 

Applies to all versions of DOS beginning with 2.0 

•You may substitute your own device drivers for CON, AUX, 
PAN, and CLOCK (by redirecting their handles), but you 
may not redirect NUL 
•Devices are "chained" in the order presented in the above 
table (i.e., NUL is the first entry in the device chain, the 
CONFIG.SYS drivers are next, and so on) 

Advanced MS-DOS (iviicrosoit Press), Ray Duncan, page 254 

3.130. Predefined Handles 

Section 3 
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3.149. DEVICE DRIVER HEADERS 

Offset LenJ]Jh Name Function 
0 0 dbl word Next device _Q_ointer Offset:se_g_ment* address of next device in file, or FFFF FFFFH if last driver 
4 4 word Device attribute code See 3.150. Device Attribute Codes 
6 6} word Device strat~ointer Offset address to device strate_gy_ routine 
8 8) word Device interruj)t pointer Offset address to device interru_m routine 

At 101 8-b_l!es Device name ASCII device name; for block devices, first tm_e is number of units 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *Note that first word is offset within segment, second word is segment address 

Source: IBM DOS 3.3 Technical Reference, page 2-6 

See Also: 3.150. Device Attribute Codes 

3.150. DEVICE ATTRIBUTE CODES 

For Character-oriented Devices: 

Bit Numbers 
15 14 13 12 11 10 9 8, 7 6 5 4 3 2 1 0 Name Allowable Setting_s 
x Device !lQ_e 1 =device is character oriented 

x Control string support O=doesn't support control strings 
1 =SUQQ_Orts IOCTL control stril}g_S 

x Output until busy support O=doesn't support output until busy 
1=s~orts ou!Q_ut until bu~ 

x x x x x x x RESERVED 
x Understands open/close O=doesn't understand open/close 

1 =understands o_Q_en/close 
x Supports IOCTL functions O=doesn't support IOCTL functions 

1 =SUj:)Q_OrtS IOTCL functions 
x Clock device O=is not a clock device 

1 =is a clock device 
x Null device O=is not a null device 

1 =is a null device 
x Console output device O=is not console output device 

1 =is console output device 
x Console input device O=is not console input device 

1 =is console iQQ_ut device 

For Block-oriented Devices: 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Name Allowable Settit'JB§ 
x Device !YQ_e O=block-oriented device 

x Control string support O=doesn't support control strings 
1 =SU_QQ_OrtS IOCTL control stril}g_S 

x Media type determiner O=doesn't use FAT ID byte 
1=uses FAT ID byt_e to find_!ype* 

x x x x x x x x x x x RESERVED 
x Understands open/close O=doesn't understand open/close 

Removable media 1 =understands o_Q_en/close 
x Supports IOCTL functions O=doesn't support IOCTL functions 

1 =SU_QQ_Orts IOCTL functions 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: *If FAT ID byte used, the first sector of the FAT must always be in the same physical location 

Source: IBM DOS 3.3 Technical Reference, pages 2-7 to 2-10 

See Also: 3.149. Device Driver Headers 
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3.151. DEVICE REQUEST HEADER STATUS FIELD & ERROR CODES 

Status Field 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Name Allowable Values 
x Error O=no error 

1=error 
x x x x x RESERVED 

x Busy O=not busy 
1=bUS}'_ 

x Done O=operation in progress 
1 =O_Q_eration com_Qlete 

x x x x x x x x Error code See table below 

Error Codes 

Bit Numbers 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Error Name 
x 0=writej21'otect violation 
x x 1 =unknown unit 
x x 2=drive not ready_ 
x x x 3=unknown command 
x x 4=CRC error 
x x x 5=bad drive r~uest structure leQg!h 
x x x 6=seek error 
x x x x 7 =unknown media 
x x 8=sector not found 
x x x 9=:Q_rinter out of _Q_~ 
x x x A=write fault 
x x x x B=read fault 
x x x C=:Q_eneral failure 
x x x x D=RESERVED 
x x x x E=RESERVED 
x x x x x F=invalid disk chan_g_e 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, pages 2-18 to 2-19 

See Also: 3.152. Device Request Header 
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3.152. DEVICE REQUEST HEADER 

Offset 
o(oI 
1_(_1_l 
2 (2) 

3_(_31 
5I5I 

Version Info: 

Notes: 

Source: 

See Also: 

LefJJlJh Name Function 
b_y_te Len_mh of record Len_g!_h, in ~es, of the entire r~uest header _{!ncludi!![ code S_Q_ecific itemsj 
~te Unit code Subunitlminor device within a block deviceI that re_g_uest is intended for 
byte Command code 0 = init 

1 = media check (block devices only) 
2 = build BPB (block devices only) 
3 = IOCTL input 
4 = input (read from device) 
5 =non-destructive input, no wait (character devices only) 
6 =input status (character devices only) 
7 =flush input (character devices only) 
8 =output (write to device) 
9 = output with verify (write to device) 
1 o =output status (character devices only) 
11 =flush output (character devices only) 
12 = IOCTL output 
13 = open device 
14 = close device 
15 = removable media (block devices on!y) 
16 = output until busy 
19 = generic IOCTL request (block devices only) 
23 = get drive map (block devices only) 
24 = set drive mC!Q__(_block devices onM_ 

word Status O before call; set b_y_ device routine on return 
8-Qytes RESERVED 

Applies to. all versions of DOS beginning with 2.0 

•All unused command codes are reserved 
•Many of the command codes require that the appropriate bit be set in the device attribute code 

IBM DOS 3.3 Technical Reference, pages 2-16 to 2-17 

3.150. Device Attribute Codes 
3.153. lnit Device Request 
3.154. Media Check Request 
3.155. Build BIOS Parameter Block Request 
3.156. Read Device Request 
3.157. Write Device Request 
3.158. Non-Destructive Read with No Wait Request 
3.159. Open or Close Request 
3.160. Removable Media Request 
3.161. Status Request 
3.162. Flush Request 

171 
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3.153. INIT DEVICE REQUEST 

Offset LenJJJh Name Function 
0 0 b_yte Lel}g_th of re_g_uest record Number of b_ytes in r~uest; should be 23 
1 1 b_yte Unit code Subunitjfor block devicesl 
2 2 b_yte Command code 0 = INIT re_g_uest 
3 3 word Status See 3.152. Device Re_guest Header 
5 5 8-b__y_tes RESERVED 
DI 13 b_yte Number of units Number of units in block device 
E_( 14' dbl word End address _Q_ointer S~ment:offset of resident _Q_Ortion of driver lreturned b.1'._ lni[ 

12 18) dbl word BPB arr~ointer S~ment:offset of BPB for block devices lname returned Qy_ lnitl_* 
16 221 b_yte Block device number Logical drive assig_nment for first unitIO=A, 1 =B, etcJ. 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: •Note that double words are formatted as offset first, segment second 
•*On return, BPB array pointer will point to the first character following the equal sign(=) on the line 
of the CONFIG.SYS that created the device 

Source: IBM DOS 3.3 Technical Reference, pages 2-21 to 2-22 

See Also: 3.152. Device Request Header 

3.154. MEDIA CHECK REQUEST 

Offset LenJJJh Name Function 
0 0 b~e Len_g_th of re_g_uest record Number of b_11es in re_g_uest; should be 19 
1 1 b__y_te Unit code Subunit]or block devices}_ 
2 2 b_yte Command code 1 = media check 
3 3 word Status See 3.151. Device Re_guest Header Status Field & Error Codes 
5 5 8-b_ytes RESERVED 

DJ_13l b__y_te Media descriQ_tor T_yQ_e of drive 
E 14 b_yte Check status Returned b_y_ function 1 =not chan_g_ed, O=don't know, -1 =chan_g_ed 
10 161 dbl word Previous volume ID Returned Qy_ function if bit 11 of attributes set and media chang_ed 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: Double words are formatted as offset first, segment second 

Source: IBM DOS 3.3 Technical Reference, pages 2-23 to 2-25 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.155. BUILD BIOS PARAMETER BLOCK REQUEST 

Offset Le'!Jllh Name Function 
0 0 Qy_te Len_gth of re_guest record Number of ~es in re_g_uest; should be 22 
1 1 
2 2 
3 3 
5 5 

D113 
EJ_14 
12 181 

Version Info: 

Notes: 

Source: 

See Also: 

b.1'._te Unit code Subunit]or block devicesI 
b__y_te Command code 2 =build BPB 
word Status See 3.151. Device Re_.9.uest Header Status Field & Error Codes 
8-b_ytes RESERVED 
b_y_te Media descr!mor Type of drive 
dbl word Transfer address _Q_Ointer Offset:se_g_ment of buffer address 
dbl word BPB _Q_Ointer Offset:se_g_ment of BPB 

Applies to all versions of DOS beginning with 2.0 

Double words are formatted as offset first, segment second 

IBM DOS 3.3 Technical Reference, pages 2-29 to 2-30 

3.150. Device Attribute Codes 
3.152. Device Request Header 
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3.156. READ DEVICE REQUEST 

Offset LenJlJh Name Function 
0 0 b_yte Ler:![th of re_g_uest record Number of ~es in re_g_uest; should be 26 
1 1 by_te Unit code Subunit lfor block deviceaj_ 
212 b_yte Command code 3 = read device].IOCTtJ:; 4 = read device 
3 3 word Status See 3.151. Device R~uest Header Status Field & Error Codes 
5 5 8-~es RESERVED 

D 13 by_te Media descriQ_tor "IYQ_e of drive 
E 14 dbl word Transfer address _Qointer Offset:se__g_ment_Qointer to blank area to transfer data to 
12 181 word B_y_te/sector count Number of b_yt_es lcharacter}_ or sectors 1blocl9_ to read 
14 201 word Startin_g_ sector number First sector to read ].block devices onfil 
16 221 dbl word Volume ID _Q_ointer Returned offset:s~ment_Q_ointer to volume ID if error OFH 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: Double words are formatted as offset first, segment second 

Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.157. WRITE DEVICE REQUEST 

Offset Len11th Name 
0 0 b_yte Len_mh of r~uest record 
1 1 byte Unit code 
2 2 b_yte Command code 
3 3 word Status 
5 5 8-b_ytes RESERVED 

DJ 13 b_yte Media descr!mor 
Ej14)_ dbl word Transfer address _Q_ointer 
12 18) word B....Y!_e/sector count 
14 201 word Startin_g_ sector number 
16 221 dbl word Volume ID _Qointer 

Function 
Number of ~es in m_g_uest; should be 26 
Subunit]or block devices} 
8=write, 9=write w/verify, 12=10CTL write, 16=ou!Q_ut til busy_ 
See 3.151. Device R~uest Header Status Field & Error Codes 

T_YQ.e of drive 
Offset:s~ment_Q_ointer to data area to transfer data from 
Number of ~es ].characted: or sectors 1blocl9_ to write 
First sector to write lblock devices onfil 
Returned Offset:se__g_ment_Qointer to volume ID if error OFH 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: Double words are formatted as offset first, segment second 

Source: IBM DOS 3.3 Technical Reference, pages 2-32 to 2-33 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.158. NON-DESTRUCTIVE READ WITH NO WAIT REQUEST 

Offset LefJfllh Name Function 
0 0 b_yte Len_mh of r~uest record Number of b_ytes in r~uest; should be 14 
1 1 b_yte Unit code Subunit].for block devices} 
2 2 b_yte Command code 5 = non destructive read with no wait function 
3 3 word Status See 3.151. Device Re_g_uest Header Status Field & Error Codes 
5 5 8-b_ytes RESERVED 
DJ 13} b_yte Character Returned character from device 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, page 2-34 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 
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3.159. OPEN OR CLOSE REQUEST 

Offset LenJJlh Name Function 
0 0 b~e LengJh of r~uest record Number of twes in re_g_uest; should be 13 
1 1 ~e Unit code Subunit]or block device~ 
2 2 byte Command code 13 = o_Q_en, 14 = close 
3 3 word Status See 3. 151. Device R~uest Header Status Field & Error Codes 
5(5 8-b_y_tes RESERVED 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, pages 2-37 to 2-38 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.160. REMOVABLE MEDIA REQUEST 

Offset LenJJlh Name 
010 b_y_te Len~h of re_g_uest record 
1 (1 Qy_te Unit code 
2 2 b_y_te Command code 
3(3 word Status 
5(5 8-b_y_tes RESERVED 

Function 
Number of twes in re_g_uest; should be 13 
Subunit _{for block deviceaj_ 
15 = removable media 
See 3.151. Device R~uest Header Status Field & Error Codes 

Version Info: DOS 3.x only, and only if the open/close/removable media bit is set in the 
device attribute code 

Source: IBM DOS 3.3 Technical Reference, page 2-39 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.161. STATUS REQUEST 

Offset LenJJJh Name Function 
0 0 b)'_te Length of re_g_uest record Number of tm_es in re_g_uest; should be 13 
1 1 b_y_te Unit code Subunit jfor block devicesl 
2 2J by_te Command code 6 = inj)_ut status, 10 = outQ_ut status 
3 3 word Status See 3 .151 . Device R~uest Header Status Field & Error Codes 
5 5 8-bjltes RESERVED 

Version Info: Applies to all versions of DOS beginning with 2.0 

Notes: Character devices only. Sets status word. 

Source: IBM DOS 3.3 Technical Reference, page 2-35 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.162. FLUSH REQUEST 

Offset Ler1JJ!h A/ 1vame Function 
0 OJ byte LeQQ_th of re_g_uest record Number of b_y_tes in r~uest; should be 13 
1 1 
2 2) 
3 3 
5 5) 

Version Info: 

Notes: 

Source: 

Sea Also: 

bjlte Unit code Subunitjfor block devicesI 
b_Y!e Command code 7 = flush in_Q_ut, 11 = flush ou!Q_ut 
word Status See 3.151. Device Re_g_uest Header Status Field & Error Codes 
8-~es RESERVED 

Applies to all versions of DOS beginning with 2.0 

Character devices only; sets the status word 

IBM DOS 3.3 Technical Reference, page 2-36 

3.150. Device Attribute Codes 
3.152. Device Request Header 
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3.163. GENERIC IOCTL REQUEST 

Offset Lengjh Name Function 
0 0 b_.Y!e Ler:!.Q_th of re_g_uest record Number of ~es in re_g_uest; should be 23 
1 1 b_yte Unit code Subunit ]or block devices} 
2 2 b_.Y!e Command code 19 = _g_eneric IOCTRL re_g_uest 
3(3 word Status See 3.151. Device R~uest Header Status Field & Error Codes 
5 5 8-~es RESERVED 
D 13 b_yte Cate_g_o_!Y code See 3.083. Function 44H, OCH Generic IOCTL for Handles 
E 14 byte Function code See 3.083. Function 44H, OCH Generic IOCTL for Handles 
FJ 15 word SI contents ? 

11 17 word DI contents ? 
13 19 dbl word Data buffer _Q_ointer Offset:se_g_ment of_Q_ointer to a data buffer 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, page 2-40 

See Also: 3.150. Device Attribute Codes 
3.152. Device Request Header 

3.164. LOGICAL DRIVE MAP REQUEST 

Offset Length Name Function 
0 0 b_yte Ler:!.Q_th of r~uest record Number of ~es in r~uest; should be 21 
1 1 
2!2 
3(3 
5 5) 
D 13 
E 141 
FJ 15 
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Version Info: 

Source: 

See Also: 

b_.Y!e Unit code Subunit _(for block devicesj 
b_yte Command code 23 = _g_et ma...Q_, 24 = set ma_Q_ 
word Status See 3.151. Device Request Header Status Field & Error Codes 
8-b_.Y!es RESERVED 
b_yte Unit code Lo_g)cal drive 
b_y_te Command code See 3.134. Block Device Function Codes 
word Status 
dbl word RESERVED 

Applies to all versions of DOS beginning with 2.0 

IBM DOS 3.3 Technical Reference, page 2-41 

3.150. Device Attribute Codes 
3.152. Device Request Header 

3.165. MEDIA DESCRIPTOR TABLE LAYOUT 

Offset LenJJJh Name 
o o} 3~es JUMP to boot code 
3 31 8 b_y_tes OEM name/version 
BJ11 word Number of IW_es _Q_er sector 
D(13 b_y_te Number of sectors _Q_er allocation unit 
EJ14 word Number of reserved sectors 

10 16 b_y_te Number of FATs 
11 17 word Number of root directoJ}'_ entries 
13 19 word Number of sectors in l~cal imC!9_e 
15 21 b_yte Media descr_iQj:or 
16 22 word Number of sectors in each FAT 
18 24 word Number of sectors _Q_er track 
1A 26 word Number of heads 
1C 28 word Number of hidden sectors 
1E 30) word H.!9_h order number of hidden sectors 
20 32) dbl word Total number of l~cal sectors 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, page 2-31 
MS-DOS 3.3 Programmer's Reference, page 352 

See Also: 3.167. Device BPB Layout 

175 



1 to Section 3 

3.166. CLOCK DEVICE TABLE LAYOUT 

Offset LengJh Name 
0 0 word D~s since Jan. 1, 1980]ow b_.Y!.e, h.!g_h ~eJ. 
2 2 byte Minutes 
3 3 b_y_te Hours 
4 4 ~te Hundredths of seconds 
5 5 b_y_te Seconds 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, page 2-42 

See Also: 2.35. Date/Time Formats 

3.167. DEVICE BPB LAYOUT 

Offset Lef1Jllh Name 
0 0 word B_ites J>er sector 
2 2 ~te Sectors _Q_er cluster 
3 3 word Reserved sectors 
5 5 ~te Number of FATs 
6 6 word Number of root directo__iy_ entries 
8 8 word Total number of sectors 

A f10\ bvte Media descriQtcr 
B 11 word Sectors _Q_er FAT 
D 131 word Sectors ~r track 
F 15 word Number of heads 

11 17l dbl word Number of hidden sectors 
15 211 dbl word RESERVED-1 
19 25I 6 b'i!_es RESERVED-2 

Version Info: Applies to all versions of DOS beginning with 2.0 

Source: IBM DOS 3.3 Technical Reference, page 6·175 
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4.001. BIOS SERVICES SUMM,ARY 

s, -------- _uppOnll!Ji. 
lnterrl.!J!J Function• Descrfmion PC XT 

0 NA Divide l?Y_ zero t~ x x 
1 NA Single-step {Debug_ mode) x x 

2(NMI) NA Parity check routine x x 
NA Coprocesimr interrupt direct x x 
NA Coprocessor interrupt via Int 75, IRQ 13 
NA Keyboard interrupt routine 
NA 1/0 chanrn31 check 
NA Disk controller power on request 
NA System suspend 
NA Real time clock (alarm interrupt) 
NA System watchdog timer (IRQO missed) 
NA Microchannel OMA timer time-out intern!Q~ 

3 NA Brealg:>_QintlDebug_ modej_ x x 
4 NA Overflow tr~ x x 
5 NA Print screen x x 
6 RESERVED 
7 RESERVED 

8_{1RQOl NA Timer interrupt handler x x 
9]ROi:I NA K~board interru_m handler x x 

OAHJ!RO~ NA Cascade llRQ8 to IR015 
OBHJIRQ3\ NA COM2 controller interrl.IQt entry x x 
OCH]RQ4\ NA COM1 controller interrl.IQt en!!Y:_ x x 
ODH(IRQ5) NA LPT2: controller interrupt entry x x 

OEHJIRQ6) NA Disk contri:>ller interrl.IQt en!!Y:_ x x 
OFH]ROTI NA LPT1 : controller interru2t ent!l'. x x 

Funcr1on 
PCJ! AT Conv. PS/2-30 PS/2·50 

x x x x x 
x x x x x 

x x x 
x 

x x 
x x 

x x 
x 
x 
x 

x 
x 

x x x x x 
x x x x x 
x x x x x 

x x x x x 
x x x x x 

x x 
x x x x x 
x x x x x 

x x x 

x x x x x 
x x x x x 

PS/2-60 PS/2-80 
x x 
x x 
x x 

x x 

x x 

x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 

Comments ---1 

Address 500 indicates status 

18.2 times_Q_er second 

Also vertical retrace for EGA/VGA on PS/2 models 

Also 80287 entry on AT, hard disk on XT, Model 30, 
vertical retrace on PCjr 

(Continued) 
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Table 4.001. Continued 
Moaets ::;l.!JYl.ontn..fJ. 

lnterrUQJ Function• DescriQ!ion PC XT 
10H 0 VIDEO set mode x x 

1 VIDEO set cursor type x x 
2 VIDEO set cursor position x x 
3 VIDEO read cursor position x x 
4 VIDEO read light pen position x x 
5 VIDEO select display page x x 
6 VIDEO init window, or scroll contents up x x 
7 VIDEO init window, or scroll contents down x x 
8 VIDEO read attribute and char at cursor x x 
9 VIDEO write attribute and char at cursor x x 

OA VIDEO write character only at cursor x x 
08 VIDEO set color palette x x 
oc VIDEO write graphics pixel x x 
OD VIDEO read graphics pixel x x 
OE VIDEO write text in teletype mode x x 
OF VIDEO get mode x x 
10 VIDEO set palette registers 
11 VIDEO character generator 
12 VIDEO alternate select 
13 VIDEO write character string 
14 VIDEO load LCD char font 
15 VIDEO return physical parameters 
16 RESERVED 
17 RESERVED 
18 RESERVED 
19 RESERVED 
1A VIDEO read/write display combo code 
18 VIDEO return state information 
1C VIDEO save/restore video state 

1D-FF RESERVED 
11H EQUIPMENT LIST x x 
12H MEMORY SIZE x x 

Function 
PCjr AT Conv. PS/2-30 PS/2-50 

p x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x 
p x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
p x x x x 
p x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x 

x x 
x x 

x x x 
x 
x 

x x 
x x 

x 

x x x x x 
x x x x x 

PS/2-60 PS/2-80 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 

x x 
x x 

Comments 

Not implemented on PS/2 

Valid only for mode 4 CGA, modes 6-8 and OA on PCJr 
Not valid for MDA 
Not valid for MDA 

EGA and PCJr only 
EGA only 
EGA and VGA only 

Convertible only 
Convertible only 

Returns EQUIP FLAG from BIOS data arealSee 4.0021 

(Continued) 
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Table 4.001. Continued 
Moae1s :;1.!E2._onl~ 

lnterrl!J2! Function* Descr}RJion PC XT 
13H 0 FLOPPY DISK reset system x x 

1 FLOPPY DISK get system status x x 
2 FLOPPY DISK read disk x x 
3 FLOPPY DISK write disk x x 
4 FLOPPY DISK verify disk sectors x x 
5 FLOPPY DISK format diskette track x x 
6 DISK format cylinder set bad sector flags x 
7 DISK format drive starting at cylinder x 
8 DISK get current drive parameters x 
9 DISK init drive pair characteristics x 

QA DISK read long x 
OB DISK write long x 
oc DISK seek to cylinder x 
OD DISK alternate disk reset x 
OE DISK read sector buffer x 
OF DISK write sector buffer x 
10 DISK test for drive ready status x 
11 DISK recalibrate drive x 
12 DISK controller RAM diagnostic x 
13 DISK drive diagnostic x 
14 DISK controller diagnostics x 
15 DISK get disk type 
16 FLOPPY DISK change disk status 
17 FLOPPY DISK set disk type 
18 FLOPPY DISK set media type 

19 DISK park heads 
1A DISK format unit 

1B-FF RESERVED 
14H 0 SERIAL init port x x 

1 SERIAL write character to port x x 
2 SERIAL read character from port x x 
3 SERIAL return port status x x 
4 SERIAL extended initialize 
5 SERIAL extended port control 

6-FF RESERVED 

f"-unct1on 
PCjr AT Conv. PS/2-30 PS/2·50 

x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 
x x x x x 

0 0 0 
0 0 0 
x x x 
x x x 
x D D 
x D D 
x x x 
x x x 
0 D D 
0 D D 
x x x 
x x x 
0 D D 
0 D D 
x D D 
x x x x 
x x x x 
x x x x 
x x x x 

x x 
x 

x x x x x 
x x x x x 
x x x x x 
x x x x x 

x x 
x x 

PS/2-60 PS/2-80 
x x 
x x 
x x 
x x 
x x 
x x 
0 0 
0 0 
x x 
x x 
D D 
D D 
x x 
x x 
D D 
D D 
x x 
x x 
D D 
D D 
D D 
x x 
x x 
x x 
x x 

x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 

Comments 

Considered obsolete except on original XT 
Considered obsolete except on original XT 
Only model 319 and 339 ATs 

Diagnostics only on PS/2s 
Diagnostics only on PS/2s 

Not on ESDI controllers 
Diagnostics only on PS/2s 
Diagnostics only on PS/2s 

Diagnostics only on PS/2s 
Diagnostics only on PS/2s 
Diagnostics only on PS/2s 

Added beginning with XT BIOS dated 1/10/86; only 
model 319/339 ATs 

Only on ESDI controllers 

2 ports on PCs, 4 ports on PS/2s 
2 ports on PCs, 4 ports on PS/2s 
2 ports on PCs, 4 ports on PS/2s 
2 ports on PCs, 4 ports on PS/2s 
4 ports on PS/2s 
4 ports on PS/2s 

(Continued) 
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Table 4.001. Continued 

lntem.!J!J Function* DesctJJ!!ion 
15H 0 CASSETTE motor ON 

1 CASSETTE motor OFF 
2 CASSETTE read data blocks 
3 CASSETTE write data blocks 

4-0E RESERVED 
OF DISK format periodic interrupt 

10-1F RESERVED 
20 AL=10 SYSREQ setup; 

AL=11 SYSREQ completion 
21 DEVICE power-on self-test error log 

22-3F RESERVED 
40 DEVICE read/modify profiles 
41 DEVICE wait for external event 
42 DEVICE request system power OFF 
43 DEVICE read system status 
44 DEVICE activate internal modem power 

45-4E RESERVED 
4F KEYBOARD intercept 

50-7F RESERVED 
80 DEVICE open device 
81 DEVICE close device 
82 DEVICE program termination 
83 DEVICE event wait 
84 JOYSTICK 
85 SYSTEM system request key press 
86 DEVICE wait 
87 DEVICE move block 
88 MEMORY get extended memory size 
89 MEMORY switch to protected mode 
90 DEVICE busy loop 
91 DEVICE set flag and complete interrupt 

92-BF RESERVED 
co DEVICE return system parameters 
C1 DEVICE return extended BIOS seg.addr. 
C2 DEVICE pointing device BIOS interface 
C3 DEVICE enable watchdog time-out 
C4 DEVICE programmable option select 

C5-FF RESERVED 

--- l!l!/!.__Onln_fi _ --------ModelsS, Funct/1 
PC xr PCJ.! AT Conv. PS/2-30 
x x 
x x 
x x 
x x 

x 

x 
x 
x 
x 
x 

x x x 

x x 
x x 
x x 
x x x 
x x 
x x x 
x x x 
x x 
x x 
x x 
x x x 
x x x 

x x x 
x 
x 

PS/2-50 PS/2-60 PS/2-80 

x x x 

x x x 

x x x 

x x x 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 
x x x 

Comments 
Original PC only, later models didn't have port 
Original PC only, later models didn't have port 
Original PC only, later models didn't have port 
Original PC only, later models didn't have port 

ESDI controllers only 

Model 319/339 ATs only 

Model 319/339 ATs only 

(Continued) 
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Table 4.001. Continued 

lntempJ Function* Description 
16H 0 KEYBOARD read char from keyboard 

1 KEYBOARD read keyboard status 
2 KEYBOARD return keyboard flags 
3 KEYBOARD typematic and delay 
4 KEYBOARD click ON/OFF 
5 KEYBOARD write 

6-0F RESERVED 
10 KEYBOARD extended keyboard read 
11 KEYBOARD extended keystroke status 
12 KEYBOARD extended shift status 

13-FF RESERVED 
17H 0 PRINTER write char to printer 

1 PRINTER init printer port 
2 PRINTER n3turn printer status 

3-FF RESERVED 
18H BASIC load BASIC 
19H BOOTSTRAP loader 

1AH 0 TIME OF DAY read clock count 
1 TIME OF DAY set clock count 
2 TIME OF DAY read real time clock 
3 TIME OF DAY set real time clock 
4 TIME OF DAY read date from RT clock 
5 TIME OF DAY set date in RT clock 
6 TIME OF DAY set alarm 
7 TIME OF DAY reset alarm 
8 TIME OF DAY set RTC-activated power ON 
9 TIME OF Di\ Y read RTC alarm time & status 

OA TIME OF DAY read system timer day count 
OB TIME OF DAY set system timer day count 

OC-7F RESERVED 
80 SOUND set up multiplexer 

'--· 
81-FF RESERVED 

Legend: X = supported 
0 = obsolete (implemented but not normally used) 
P = partial or pecu~ar support, see comments 
D = diagnostic call only 

Notes: *Usually value in AH register; values in hexadecimal 

Moae1s :suppontf!!J f-unc11on 
PC XT PCjr 
x x x 
x x x 
x x x 

x 
x 

x 

x 
x 
x 

x x x 
x x x 
x x x 

x x x 
x x x 

x x x 
x x x 

x 
x 

x 

Source: Programmer's Guide to the IBM PC (Microsoft Press), Peter Norton, chapters 8 to 13 
IBM PC/XT Technical Reference BIOS Listings 
IBM PC/AT Technical Reference BIOS Listings 
IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-10 to 2-122 

See Also: 5.01. DOS Interrupt Usage by Version 
5.08. INT 33H Mouse Functions Summary 
5.29. INT 67H Expanded Memory Manager Functions Summary 
7.04. PC Interrupt Usag13 Summary 

AT Conv. PS/2-30 PS/2-50 
x x x x 
x x x x 
x x x x 
x x x 

x 
x x x 

x x x 
x x x 
x x x 

x x x x 
x x x x 
x x x x 

x x x x 
x x x x 

x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 

x 
x x x 

x x 
x x 

PS/2-60 PS/2-80 
x x 
x x 
x x 
x x 

x x 

x x 
x x 
x x 

x x 
x x 
x x 

x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 

Comments -----., 

Model 339 ATs only 

XT after 1/10/86, AT after 6/10/85 

XT after 1/10/86, AT after 6/10/85 
XT after 1/10/86, AT after 6/10/85 
XT after 1/10/86, AT after 6/10/85 

3 ports on PCs, 2 on PS/2s 
3 ports on PCs, 2 on PS/2s 
3 ports on PCs, 2 on PS/2s 

PC loads system from disk, PCjr from cartridge or disk, 
others from an_y_ disk 

XT after 1 /1 0/86 
XT after 1 /10/86 

OJ 
I\) 

en 
CD 
~ 
5· 
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4.002. BIOS MEMORY USAGE SUMMARY 

Bit Numbers 
Location LenlJ!h Descrf.p_tion 7 6 5 4 

40:00 Word COM 1 base address 
40:02 Word COM2 base address 
40:04 Word COM3 base address 
40:06 Word COM4 base address 
40:08 Word LPT1 base address 
40:0A Word LPT2 base address 
40:0C Word LPT3 base address 
40:0E Word LPT4 base address 
40:10 Byte Installed hardware 1 x x 

x x 

40:11 Byte Installed hardware 2 x x 
x 

x 

40:12 B_yte Power-on self test status 
40:13 Word Memo.!Y_ size 
40:15 Word RESERVED 
40:17 Byte Keyboard control 1 x 

x 
x 

x 

40:18 Byte Keyboard control 2 x 
x 

x 
x 

40:19 B_y_te Alternate ke_YQ_ad entry_ 
40:1A Word Keyboard buffer head p_ointer 
40:1C Word Ke_y_board buffer tail _Q_ointer 
40:1 E 32 b_y_tes Ke_y_board buffer 

3 2 1 

x x 
x 

x 

x x x 

x 
x 

x 

x 
x 

x 

0 Comments 

Su_QQ_orted onJy_ by_ PS/2 BIOS 
Su_QQ_orted onJy_b_y_ PS/2 BIOS 

PC, XT, AT & Convertible on!Y_ 
Number of floppy drives (0-based) 
Video mode (01 =40x25 color, 10=80x25 color, 11 =80x25 mono) 
RESERVED (old PC and PCJr bits 2-3 indicate memory installed) 
Pointing device installed (PS/2 only) 
Math coprocessor installed (not on PCjr or Convertible) 

x Floppy drives installed 
Number of printer adapters 
Internal modern (Convertible only) 
Joystick installed 
Number of RS-232 Adapters 

x RESERVED J_PCJr=DMA device installedl 
Convertible onjy_ 
in KBy_tes JO to 646.f 

Insert mode active 
Caps lock mode active 
Num lock mode active 
Scroll lock mode active 
Alt key held down 
Ctrl key held down 
Left Shift key held down 

X Ri.9_ht Shift ke_y_ held down 
Insert key held down 
Caps Lock key held down 
Num Lock key held down 
Scroll Lock key held down 
Pause mode active 
System Request key held down 
Left Alt key held down 

X Left Ctrl ke_y_ held down 

Points to first character in !1'.Q_eahead buffer 
Points to last character in !1'.Q_eahead buffer 

(Continued) 
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Table 4.002. Continued 

Bit Numbers 
Location LenJJJh DescriJl]ion 7 6 5 4 

40:3E Byte Floppy recalibrate status x 
x x x 

; 

40:3F Byte Floppy motor status x 
x 

x x 

40:40 B1te Motor off counter 
40:41 Byte Floppy previous operation status x 

x 
x 

I x 

40:42 7 tii_tes Floppy controller status b1tes 
40:49 B_}'_te Di~~mode 
40:4A Word Number of columns 
40:4C Word Length of reg_en buffer in by_tes 
40:4E Word Address of re_g_en buffer 
40:50 Word Cursor _Q_osition ~_g_e 1 
40:52 Word Cursor _Q_osition _Q_ag_e 2 
40:54 Word Cursor _Q_OSitionpage 3 
40:56 Word Cursor _Q_Osition _Q_~e 4 
40:58 Word Cursor _Q_Osition ~_g_e 5 
40:5A Word Cursor _Q_Osition _Q_~e 6 
40:5C Word Cursor _position _Q_age 7 
40:5E Word Cursor _Q_Osition _Q_~e 8 
40:60 Word Cursor type 
40:62 Byte Current di~laypage 
40:63 Word Video controller base address 
40:65 B_}'_te Current 3x8 re_gjster settin_g_ 
40:66 B_yte Current 3x9 re_gjster settin_g_ 

3 2 1 0 

x 
x 

x 
x 

x 
x 

x 
x 

x 
x 

x 
x 

x x 
x x 

x x 
x x 

Comments 
Interrupt flag 
RESERVED 
Recalibrate drive 3 
Recalibrate drive 2 
Recalibrate drive 1 
Recalibrate drive 0 
Write/read operation 
RESERVED 
Drive selected (binary value equals drive number) 
Drive 3 motor ON status 
Drive 2 motor ON status 
Orive 1 motor ON status 
!Drive 0 motor ON status 

Drive not ready 
Seek operation failed 
General controller failure 
CRC error on diskette read 
OMA overrun on operation 
Requested sector not found 
Address mark not found 
fnvalid drive parameter 
No error 
Write-protect error 
Disk changed 
DMA attempt across 64K segment boundary 
Media !YQ_e not found 

(Continued) 
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Table 4.002. Continued 

Location Lef!JJJh Descr!l!Jion 
40:67 Dbl word Pointer to reset code 
40:6B B_yte RESERVED 
40:6C Dbl word Timer counter 
40:70 B_yte Timer overflow flC!9_ 
40:71 B_yte Break k~ state 
40:72 Word Reset flag 

40:74 B_yte Fixed disk _Q_revious o_Q_eration status 
40:75 B_yte Number of fixed drives 
40:76 B_yte Fixed disk drive control 
40:77 B_yte Fixed disk controller _Q_ort 
40:78 B_yte Printer 1 time-out value 
40:79 B_yte Printer 2 time-out value 
40:7A B_yte Printer 3 time-out value 
40:7B B_yte Printer 4 time-out value 
40:7C B_yte COM1 time-out value 
40:7D BJ1e COM2 time-out value 
40:7E B_yte COM3 time-out value 
40:7F B_yte COM4 time-out value 
40:80 Word Ke_yboard buffer start offset_Q_ointer 
40:82 Word Ke_yboard buffer end offset _Q_ointer 
40:84 B_yte Video rowslminus onel 
40:85 Word Char helg_htlb_ytes/char}_ 
40:87 BJ1e Video control states 1 
40:88 B_yte Video control states 2 
40:89 Word RESERVED 
40:8B Byte Media control 

40:8C B_y_te Fixed disk controller status 
40:8D B_yte Fixed disk controller error status 
40:8E B_yte Fixed disk interru_m control 
40:8F B_yte RESERVED 
40:90 Byte Drive 0 media state 

40:91 Byte Drive 1 media state 

Bit Numbers 
7 6 5 4 3 2 

x x 
x x 

x x 

x x 
x 

x 
x 

x 
x x 

x 
x 

x 
x 

1 0 Comments 
PS/2 onlylexcE)Qt Model 301 

Non-zero means timer _Q_assed 24 hours 

1234H=bypass mem test; 4321 H=preserve mem (PS/2) 
5678H=system suspended (Convert.); 9ABCH=mfg test (Convert.) 
ABCDH=~stem _Q_ost loo_QJ_Convertible on_!tl 
See 4.041. INT 13H, Disk S_ystem Status B_yte L~outl_not used PS/2_l 

XTon_!y_ 
XT only_ 

PC, XT, and AT on!Y_ 

Last floppy drivH data rate* (AT, XT after 1/10/85, PS/2) 
Last floppy driv1~ step rate (AT, XT after 1/10/85, PS/2) 

x X RESERVED 
AT, XT after 1/10/85, PS/2 only_ 
AT, XT after 1/10/85, PS/2 on!Y_ 
AT, XT after 1/10/85, PS/2 on!Y_ 

Drive data rate* (AT, XT after 1/10/85, PS/2) 
Double steppin!J required (AT, XT after 1/10/85, PS/2) 
Media established (AT, XT after 1/10/85, PS/2) 
RESERVED 

x X Drive/media state** J_AT XT after 1/10/85, PS/21 
Drive data rate* (AT, XT after 1/10/85, PS/2) 
Double stepping required (AT, XT after 1/10/85, PS/2) 
Media established (AT, XT after 1/10/85, PS/2) 
RESERVED 

x X Drive/media state** (AT, XT after 1/10/85, PS/21 
(Continued) 
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Table 4.002. Continued 

Bit Numbers .....;;.. ~ ~ 

Location Length Descr!J!!ion 7 6 5 4 3 2 1 
40:92 Word RESERVED 
40:94 Byte Drive 0 current ~inder 
40:95 ~te Drive 1 current ~inder 
40:96 Byte Keyboard mode state, type flags x 

x 
x 

x 
x 

x 
x 

40:97 Byte Keyboard LED flags x 
x 

x 
x 

x 
x x 

40:98 Word Offset address to user wait com_Q!ete flC!.Q. 
40:9A Word Se_g_ment address to user wait com_Q!ete 
40:9C Word User wait countjlow wore[ 
40:9E Word User wait count(hig_h word_I 
40:AO Byte Wait active flag x 

x x x x x x 

40:A1 7 b_y_tes RESERVED 
40:A8 Dbl word Video _Q_arameter table Qointer 
40:AC Dbl word D_.Y.namic save areapointer 
40:BO Dbl word A~ha mode aux char _g_en _Qointer 
40:B4 Dbl word Gr<!Q_hics mode aux char _g_en _Qointer 
40:B8 Dbl word Seconda~ save QOinter 
40:BC 8 b_y_tes RESERVED 
40:CO 64 b_ytes RESERVED 
50:00 B_yte Print screen status l?i1e 

Version Info: PS/2 Extended BIOS uses space at top of memory for an Extended BIOS data area 

Notes: •*Drive data notes: 00 = 500 KB/second 

Source: 

See Also: 

01 = 300 KB/second 
10 = 250 KB/second 
11 = RESERVED 

•**Drive media state values not currently documented in IBM BIOS references 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 3-3 to 3-15 

4.003. Extended BIOS Data Area Layout 
7.02. PC, AT, and PS/2 Memory Use Summary 

0 Comments 

Flead ID in progress 
Last character was first ID character 
Force Num Lock if read ID and KBX 
101/102-key keyboard installed 
Flight Alt key held down 
Flight Ctrl key held down 
Last code was EO hidden code 

X Last code was E1 hidden code 
Keyboard transmit error flag 
Mode indicator update 
Flesend receive flag 
l\cknowledgment received 
HESERVED (must be 0) 

x LED state bits 

In microseconds 
In microseconds 
Wait time elapsed and post 
HESERVED 

x Int 15H Function 86H (Wait} has occurred 

EGA and PS/2 onl}'. 
EGA and PS/2 onJy_ 
EGA and PS/2 onl}'. 
EGA and PS/2 onl}'. 
PS/2 onl}'. (not Model 30} 
Set to zeros onl}'. 

--1 

--1 

---1 

_....., 

--

--

00 
O> 
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PC Sourcebook 

4.003. EXTENDED BIOS DATA AREA LAYOUT 

Location Function 
40: 13 KB value below 640KB limit at which extended BIOS data area be ins 

Offset 
0 

Source: IBM PS/2 and PC BIOS Technical Reference, page 3-15 

See Also: 4.090. INT 15H, AH=COH -- Return System Config Parameters 
4.092. INT 15H, AH=C1 H -- Return Ext BIOS Segment Address 

4.004. MODEL NUMBER BYTES 

Model B.YJe * 
FFl25Sl 
FEJ.2541 
FDl253) 
FC (252) 

FB (251) 

FA_(_250l 
F9I249l 
F8 (248) 

FE1_254_I 
201451 

9AI154_I 
4Bl75l 
B6I182_I 

Notes: 

Source: 

See Also: 

Submode/** Revision** BIOS Version Machine 
Not used Not used All IBMPC 
Not used Not used 11/8/82 I BM PC/XT and Portable PC 
Not used Not used All IBM PCJr 
Not used Not used 1/10/84 IBM PC/AT 

00 01 6/10/85 IBM PC/AT 
01 00 11 /15/85 IBM PC/AT 
04 00 Initial IBM PS/2 Model 50 
05 00 Initial IBM PS/2 Model 60 
02 00 All IBM PC/XT286 
00 01 1/10/86 IBM PC/XT 
00 02 5/9/86 IBM PCIXT 
00 00 9/2/86 IBM PS/2 Model 30 
00 00 9/13/85 IBM PC Convertible 
00 00 Initial IBM PS/2 Model 80 
01 00 Initial IBM PS/2 Model 80 

Not supported Not SU_QQ.Orted Com_Q_C!9_ DeskPro 
Not SU_QQ_Orted Not SU_QQ_Orted Com_Q_ag_ Portable 
Not supported Not SU_QQ.Orted Com..Q.<!9_ Portable Plus 
Not SU_QQ_Orted Not SU_QQ_Orted Me_g_aBIOS ROM_(_Di~Ci}'_ TelecomI 
Not SU_QQ.Orted Not SU_QQ.Orted HP11 O Portablejor!g!nal mode!l 

•Many non-IBM machines use the same Machine ID Byte as the IBM machine they 
emulate 
•*The model number byte is located at FOOO:FFFE. 
•**Submode! and revision numbers are returned by BIOS service INT 15H, AH=COH 
(Return System Config Parameters) 

IBM PS/2 and PC BIOS Technical Reference, page 4-18 
Manufacturer's information (Compaq, et. al.) 

4.002. BIOS Memory Usage Summary 
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4.005 INT 1 OH, AH:OOH •• SET MODE 

Prior to Issuing INT 10H Upon Return from INT 10H 

Hfg_h Low 
OOH Video mode* Interrupt returns no values AX 

1----------------------------~ BX 
1-----------------------------~ 

cxi---------------+-------------~ DX ,__ ____________ ...._ ____________ ~ 
SP 

1----------------------------~ BP Sli-----------------------------1 

DI .....__ ________________________ __, 

IP 
flags 1-----------------------------1 

Notes: *See 4.006. INT 1 OH, Display Modes 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-11 

See Also: 4.001. BIOS Services Summary 
4.022. INT 1 OH, AH=OFH -- Get Current Display Mode 

4.006. INT 1 OH, DISPLAY MODES 

Mode Number 
0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

A 10 
B 11 
c 12 
D 13 
E 14 
F 15 

10 16 
11 17 
12 18 
13 19 

Notes: 

Source: 

See Also: 

Type Max Colors 
Text 16 
Text 16 
Text 16 
Text 16 

Gr<!Q_hics 4 
Gra_Q_hics 4 
Gr<!Q_hics 2 

Text Mono 
Gr<!Q_hics 16 
Gra_Q_hics 16 
Gr<!Q_hics 4 

RESERVED 
RESERVED 

Gr<!Q_hics 16 
Gr<!Q_hics 16 
Grc:y~_hics Mono 
Gr<!Q_hics 16 
Gr<!Q_hics 2 
Gra_Q_hics 16 
Gr<!Q_hics 256 

•*CGA, PCJr, Convertible 
•**EGA 
•***PS/2 
•****MDA 
·t Convertible 

Text Format 
40x25 
40x25 
80x25 
80x25 
40x25 
40x25 
80x25 
80x25 
20x25 
40x25 
80x25 

40x25 
80x25 
80x25 
80x25 
80x30 
80x30 
40x25 

•¥EGA and PS/2 (except Model 30) 
•§ PS/2 Model 30 
•oo PS/2 models except Model 30 

GraQhics Size 
320x200* 320x350¥ 
320x400§_ 360x400oo 
640x200*¥ 640x350¥ 
640x400§_ 720x400oo 

320x200 

640x200 
720x350****¥ 720x400oo 640x200j 

160x200 PCjr on!Y_ 
320x200 PCjr on!Y_ 
640x200 PCjr on!Y_ 

320x200¥ 
640x200¥ 
640x350¥ 

640x480*** 
640x480oo 

320x200*** 

IBM PS/2 and PC BIOS Interface Technical Reference; pages 2-10 to 2-12 

4.005. INT 10H, AH=OOH -- Set Mode 
4.022. INT 1 OH, AH=OFH -- Get Current Display Mode 

Section 4 

Max Pa_g_es Buffer Start 
8 B8000 
8 B8000 

4* 8** 8*** B8000 
4* 8** 8*** B8000 

1 B8000 
1 B8000 
1 B8000 

1**** 8 ¥ 4_1 BOOOO 
1 BOOOO 
1 BOOOO 
1 BOOOO 

8¥ AOOOO 
4¥ AOOOO 
2¥ AOOOO 
2¥ AOOOO 
1 *** AOOOO 
1 *** AOOOO 
1 *** AOOOO 



PC Sourcebook 

4.007. INT 10H, AH:01H ··SET CURSOR TYPE 

Prior to Issuing INT 10H Upon Return from INT 10H 

H" h L IJJ_J_ ow 
01H AX Interrupt returns no values 

BX 
ex 
DX 

Startil}g_ scan line Endil}g_ scan line 

~J~ ~~~~~~~~~~~~~ 
IP 
--~~~~~~~~~~~~~--

flags __ ~~~~~~~--~~~~~___. 

~ii~~~~~~~~~~~~~~ 
Notes: 

Source: 

See Also: 

•CGA allowable scan lines=O - 7; MDA = O -13 
•Note that setting bits 5 or 6 in CH may cause erratic behavior 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-14 to 2-15 

4.001. BIOS Services Summary 
4.008. INT 10H, AH=02H -- Set Cursor Position 
4.009. INT 1 OH, AH=03H -- Read Cursor Position 

4.008. INT 1 OH, AH:02H -- SET CURSOR POSITION 

Prior to Issuing INT 10H Upon Return from INT 10H 

H" h L 1gJ ow 
02H AX Interrupt returns no values 

BX 
ex 
DX 

Dis_Q)~_g_e 

Row Column 

~~J~~~~~~~~~~~~~ 

/Pi--~~~~~~~~~~~--1 
flags.__~~~~~~~~~~~~~___. 

~i~J~~~~~~~~~~~~~ 
Notes: 

Source: 

See Also: 

Page numbers, rows, and columns are 0-based 
(start with 0) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-15 

4.001. BIOS Services Summary 
4.007. INT 1 OH, AH=01 H -- Set Cursor Type 
4.009. INT 1 OH, AH=03H -- Read Cursor Position 
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4.009. INT 1 OH, AH:03H •• READ CURSOR POSITION 

Prior to Issuing INT 10H 

g 11---D_iS_..P_~a ... 3 
...... Hp_a_g_e_-t---------1 

~1~---------------------------4 
IP 
~---------------! 

flags---------------

AX 
BX 
ex 
DX 

Upon Return from INT 10H 

H!.g_h Low 

Startin_g_ scan line Endill9_ scan line 
Row Column 

~11----------------------------1 
IP 

flags1-----------------1 

~ilt----------------------------1 
Notes: •Page numbers, rows, and columns are 0-based (start with 0) 

•CX returns current cursor type 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15 

See Also: 4.001. BIOS Services Summary 
4.007. INT 10H, AH=01H -- Set Cursor Type 
4.008. INT 10H, AH=02H -- Set Cursor Position 

4.010. INT 10H, AH:04H -- READ LIGHT PEN POSITION 

Prior to Issuing INT 10H 

High Low 

AX1-----"0~4~H-----+---------------1 BX 
~----------------! 

Upon Return from INT 10H 

H. h Jg/_ 

Pen trmer s!9_nal I 
Pixel column 

Pixel row* I 

L ow 

exi----------t---------1 
DX 

AX 
BX 
ex 
DX Character row l Character column .__ _______________ _ 

SP 
~---------------! BP Sli-----------------1 

DI,__ ________________________ ~ ~ 11---------------------------1 

IP 1---------------------------1 flags.__ _____________ _ IPi-----------------1 flags.__ _____________ _ 

~i~I ------------------------~ ~ill---------------------------1 
Version Info: Light pen is not supported for Convertible or PS/2 models 

Notes: *May be extended to CX for some graphics modes 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-15 

See Also: 4.001. BIOS Services Summary 

Section 4 
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4.011. INT 1 OH, AH:OSH •• SELECT DISPLAY PAGE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 OH 

Hfg_h Low 
05H P~_e number* 
** ** 

AX 
BX 
ex 
DX 

Upon Return from INT 10H 

Hjg_h Low 

CRT** micro_Qrocessor ** 

~~1 ------------------------~ ~1~------------------------~ 
IP 
~~~~~~~~~~~~~~----! 

flags.._~~~~~~~~~~~~~__, 
IP 

flags1--~~~~~~~~~~~~~~~ 

Notes: 

Source: 

See Also: 

g~I 
ssi---~~~~~~~~~~~~~~ 

ES 
'--~~~~~~~~~~~~~----' 

*Page numbers are 0-based; PCjr uses AL to set function: 

** Used by PCjr only 

80H = Read CRT/microprocessor page registers 
81 H = Set microprocessor page register 

(page register in BL) 
82H = Set CRT page register (page register in BH) 
83H = Set both page registers 

(CRT in BH, microprocessor in BL) 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-16 

4.001. BIOS Services Summary 

4.012. INT 10H, AH:06H -- INIT WINDOW, SCROLL WINDOW UP 

Prior to Issuing INT 10H Upon Return from INT 10H 

H' h L !fl! ow 
AX Interrupt returns no values 06H Lines to scroll u_Q* 
BX 
ex 
DX 

Blank line attribute 
U_QQ_er row 
Lower row 

Left column 
Rl.g_ht column 

~£1~------------------------~ 
IP 

flags1--~~~~~~~~~~~~~---1 

Notes: 

Source: 

See Also: 

•BH contains attribute to use for all new blank lines created 
by function 
•*O=blank entire window (I nit Window) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-16 

4.001. BIOS Services Summary 
4.013. INT 1 OH, AH=07H -- lnit Window, Scroll Window Down 
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4.013. INT 10H, AH:07H -- INIT WINDOW, SCROLL WINDOW DOWN 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 OH 

Hjg_h Low 
07H Lines to scroll down* 

Blank line attribute 
Upper row Left column 
Lower row Right column 

Upon Return from INT 10H 

Interrupt returns no values 

~1:1~---------------------------1 
fla~I~----------------------------~ 

~1~1 ------------------------
Notes: 

Source: 

See Also: 

•BH contains attribute to use for all new blank lines created 
by function 
•*O=blank entire window (lnit window) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-16 

4.001 . BIOS Services Summary 
4.012. INT 1 OH, AH=06H -- lnit Window, Scroll Window Up 

4.014. INT 10H, AH:OSH -- READ CHARACTER AND ATTRIBUTE 

Prior to Issuing INT 10H Upon Return from INT 10H 

High Low High Low 

g1 
08H AX Attribute* Character 

Page number BX 
ex 
DX 

~I ~I 
IP IP 

flags flags 

UI UI 
Notes: *Text modes only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-17 

See Also: 4.001. BIOS Services Summary 
4.015. INT 1 OH, AH=09H -- Write Character and Attribute 
4.016. INT 1 OH, AH=OAH -- Write Character only at Cursor 
4.020. INT 1 OH, AH=ODH -- Read Pixel 

Section 4 
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4.015. INT 10H, AH:09H -- WRITE CHARACTER AND ATTRIBUTE 

Prior to Issuing INT 10H Upon Return from INT 10H 

H" h L '.!9.:. ow 
AX Interrupt returns no values 09H T Character 

I BX 
ex 
DX 

P<!9_e number Attribute 
Number of characters to write* 

1 

~[ 
IP 1-----------------1 

flags'----------------' 

~~~1 ------------------------~ 
"" 1-----------------1 
ES '-----------------' 

Notes: 

Source: 

See Also: 

*Does not wrap to next line (i.e., characters all on same row, 
up to limit) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-17 

4.001. BIOS Services Summary 
4.014. INT 1 OH, AH=08H -- Read Character and Attribute 
4.016. INT 1 OH, AH=OAH -- Write Character Only at Cursor 
4.019. INT 1 OH, AH=OCH -- Write Pixel 

4.016. INT 10H, AH:OAH -- WRITE CHARACTER ONLY AT CURSOR 

AX 
BX 
ex 
DX 

Prior to Issuing INT 10H 

H ~h Low 
OAH I Character 

P~e number 1 
Number of characters to write* 

1 

Upon Return from INT 10H 

Interrupt returns no values 

~£!~------------------------~ 
IP 

flags1-----------------1 

Notes: 

Source: 

See Also: 

*Does not wrap to next line (i.e., characters all on same row, 
up to limit) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-17 

4.001. BIOS Services Summary 
4.014. INT 10H, AH=08H -- Read Character and Attribute 
4.015. INT 1 OH, AH=09H -- Write Character and Attribute 
4.019. INT 1 OH, AH=OCH -- Write Pixel 
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4.017. INT 10H, AH:OBH -- SET COLOR PALETTE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 10H 

High 
OBH 

Palette ID* 

Low 

Color ID** 

~1~--------------------------f 
/Pt--------------------------~ 

flags,__~~~~~~~~~~~~~--' 

Upon Return from INT 10H 

Interrupt returns no values 

Notes: •*O=red/green/brown, 1 =Cyan/magenta/white on CGA 
•**See 4.018. INT 1 OH, Palette and Color Values 

Source: 

See Also: 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-18 

4.001. BIOS Services Summary 

4.018. INT 10H, PALETTE AND COLOR VALUES 

If BH=O, then BL register 
contains two nibble color values 
(foreground, background) as follows: 

Value 
010 
1 11 
2(2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

A 10 
B 111 
c 12 
D 13 
E 14 
F 15 

Source: 

See Also: 

Color 
Black 
Blue 
Green 
C_yan 
Red 
MC!Q_enta 
Brown 
White 
Gray 
L!g_ht blue 
Light green 
L!g_ht qan 
Light red 
L!g_ht m~enta 
Yellow 
Brjg_ht white 

IBM Technical Reference Options and Adapters, CGA 8 
Microsoft QuickBASIC, page 453 

4.017. INT 1 OH, AH=OBH -- Set Color Palette 
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4.019. INT 1 OH, AH:OCH •• WRITE PIXEL 

Prior to Issuing INT 10H Upon Return from INT 10H 

H' h L /gJ ow 
AX Interrupt returns no values OCH l Color* 
BX 
ex 
DX 

PC!Q.e number 
Pixel column 

Pixel row 

J 

~£:1~------------------------~ 
fla:::~I-------------~ 

~11~------------------~----~ 
Notes: 

Source: 

See Also: 

*If bit 7 is set, the color value is XORed with current contents 
(except display mode 13H) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-18 to 2-19 

4.001. BIOS Services Summary 
4.015. INT 1 OH, AH=09H -- Write Character and Attribute 
4.016. INT 1 OH, AH=OAH -- Write Character Only at Cursor 
4.020. INT 1 OH, AH=ODH -- Read Pixel 

4.020. INT 1 OH, AH:ODH - READ PIXEL 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 OH 

Hig_h 
ODH I 

P~e number* I 
Pixel column 

Pixel row 

Upon Return from INT 10H 

Low High Low 

~~1~ -~~~~~-+-~~-c_o_io_r~~~ 

~1~~----------~----------- ~1~--~--------------------~ 
fla:;;~1 -------------~ fla:; !~-------------~ 

iil~--~~----~~----~~---1 iii~----~----~~--~--~--
Notes: 

Source: 

See Also: 

*Only if display mode supports more than one page 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 

4.001. BIOS Services Summary 
4.014. INT 10H, AH=08H -- Read Character and Attribute 
4.019. INT 10H, AH=OCH --Write Pixel 
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4.021. INT 1 OH, AH:OEH •• WRITE TEXT IN TELETYPE MODE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 10H 

H !!9._h Low 
OEH Character** 

Pag_e number*** Fore_ground color* 

Upon Return from INT 10H 

Interrupt returns no values 

~£ 11---------------1 
IP ------------------------------1 flags ..__ __________________________ __. 

~ii~--------------
Notes: 

Source: 

See Also: 

•*If in a graphics display mode 
•**Carriage Return, Linefeed, Backspace, and Bell are 
treated as commands instead of displayable characters 
•***For PC BIOS dated 4/24/81 and 10/19i81 oniy 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-19 

4.001. BIOS Services Summary 
4.015. INT 1 OH, AH=09H -- Write Character and Attribute 
4.016. INT 1 OH, AH=OAH -- Write Character Only at Cursor 
4.019. INT 10H, AH=OCH -- Write Pixel 

4.022. INT 10H, AH:OFH ··GET CURRENT DISPLAY MODE 

Prior to Issuing INT 1 OH Upon Return from INT 10H 

High Low H" h lg)_ L OW 

~~1~---0-F_H __ __.. ______ ~ AX 
BX 
ex 
DX 

Columns Di~C!Y_ mode 
Pag_e number 

~~1---------------- ~1~---------------
f/a':'s~I----------------------------~ f/a':'s 1--------------

~i~---------------~ ES.__ _______________ __. ~! Ji--------------------
ES ------------------------------

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-19 

See Also: 4.001. BIOS Services Summary 
4.005. INT 1 OH, AH=OOH -- Set Mode 
4.006. INT 1 OH, Display Modes 
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4.023. INT 10H, AH:10H - SET PALETTE REGISTERS 

Prior to Issuing INT 1 OH 

Low 
AX Command* 
BX 1-------....,.,.---+--p""""a"""1e""-tt-e-r-..e...;...,**-*----1 
cx......,. ________ ..,._ ____ ,.,._ __ ---f 
D X Offset of e table**** 

~£!~------------------------~ 
IP ~------------------t flags,__ _____________ _. 

cs 
OS ~-------------------t 

SS;-,,.---------,,----___,-----,..,,..-,..,..,----1 
E S Se_g_ment of _Q_ointer to 17-b.1!_e table**** 

Upon Return from INT 10H 

Interrupt returns no values 

Version Info: •Applies to PCJr and EGA-equipped systems only (includes 
PS/2 emulating EGA) 

Notes: 

Source: 

See Also: 

•*O=set individual palette register; 1 =Set overscan register; 
2=set all registers; 3=toggle intensify/blinking bit 

•**only if AL=O or 1 
•***only if AL=O 
•****only if AL=2; table contains 16=byte palette registers, 
1 byte overscan register 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-20 to 2-24 

4.001. BIOS Services Summary 

4.024. INT 10H, AH:11H -- CHARACTER GENERATOR 

Prior to Issuing INT 10H Upon Return from INT 10H 

H" h L lf1I ow 
AX Interrupt returns no values 11 H I Command* 

# B::if_es/character** l Block to load*** 
Count to store** 

BX 
ex 
DX Character offset into table** 

SP ~----------------i 
BP Pointer to user table** 
SI 
01~----------------i 

IP 
flags~------------------i 

cs i-----------------1 OS SS 1---------------------------1 

ES Pointer to user table** 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to EGA-equipped systems only (includes 
PS/2 emulating EGA) 

•*O=user alpha load; 1 =ROM monochrome set; 
2=ROM 8x8 double dot; 3=set block specifier; other 

commands available, see Tech Ref 
•**only if AL=O 
•***only if AL=O, 1 or 2; if AL=3 BL=character block selection 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-24 to 2-32 

4.001. BIOS Services Summary 
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4.025. INT 10H, AH:12H -- ALTERNATE SELECT 

AX 
BX 
ex 
ox 

Prior to Issuing INT 10H 

Hf.g_h 
12H 
*** 
*** 

Upon Return from INT 10H 

Low 
Value** Varies, see Technical Reference manual 

Command* 
*** 

~i:l 1---------------1 

IP 1---------------1 flags ....._ ______________ _. 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to EGA-equipped systems only (includes PS/2 emulating EGA) 

•*10H =return EGA information 
2CH = select alternate print screen routine 
30H = select scan lines for alphanumeric modes 
31 H =default palette loading during set mode 
32H = enable/disable video 
33H = summing to gray shades 
34H = cursor emulation 

•**O=enable, 1 =disable for commands 31 H-34H 
•***Register used by some commands, see Technical Reference manual 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-24 to 2-32 

4.001. BIOS Services Summary 
4.024. INT 1 OH, AH=11 H -- Character Generator 
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4.026. INT 1 OH, AH:13H -- WRITE STRING 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 OH 

Hfg_h Low 
13H I Mode* 

P<!Q_e number l Attribute* 
Character count 

Start cursor _Q_osition 

SP1--~~~~~~~~~~~--1 
BP Offset of _Q_ointer to strin_g_ 
SI 011-------------------1 

IP 1------------------t flags .....__ _____________ ____. 

g~11--~~~~~~~~~~~--t 
ssi-----------------; 
ES I Segment of pointer to string 

Version Info: Applies to AT and PS/2 only 

Upon Return from INT 10H 

Interrupt returns no values 

Notes: •*If AL=OO then BL contains attribute, cursor is not moved 
AL=01 then BL contains attribute, cursor is updated 

Source: 

See Also: 

AL=02 then string contains alternating character and attribute 
bytes and cursor is not moved (alpha modes only) 

AL=03 then string contains alternating character and attribute 
bytes and cursor is updated (alpha modes only) 

•CR, LF, Backspace, and Bell are treated as commands, not characters 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-36 to 2-37 

4.001. BIOS Services Summary 
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4.027. INT 10H, AH:1AH, AL:OOH •• READ DISPLAY CODES 

Prior to Issuing INT 10H Upon Return from INT 10H 

Hiah Low 

~~ 11----1-A_H----1----oo_H __ --f 
AX 
BX 
ex 
DX 

Alternate disp code** 
Status* 

Active dis_Q_ code** 

~Ii--------------~ ~1~ ------------------------~ 
IP -------------------------------! flags ..._ __________________________ __. 

IP 
flags~----------------------------1 

~iii------------------------~ iili------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*1AH= function was supported (display codes are valid) 
•**See 4.029. !NT 10H, Display Codes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 

4.001. BIOS Services Summary 

4.028. INT 1 OH, AH:1 AH, AL:01 H •• WRITE DISPLAY CODES 

AX 
BX 
ex 
DX 

Prior to Issuing INT 10H 

High L ow 
1AH 01H 

Alternate disp code** Active disp code** 

Upon Return from INT 10H 

~~1~--------------1------S-ta-tu_s_* ____ ~ 

~~1------------------------~ ~£:1~--------------------------~ 
IP 1---------------1 IPi------------------------------1 flags ..._ __________________________ __. flags ..._ _____________________ __. 

Version Info: 

Notes: 

Source: 

See Also: 

iili-----------------------~ 
Applies to PS/2 models only 

•*1 AH= function was supported (display codes were changed) 
•**See 4.029. INT 1 OH, Display Codes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-39 

4.001. BIOS Services Summary 
4.027. INT 10H, AH=1AH, AL=OOH -- Read Display Codes 
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4.029. INT 10H, DISPLAY CODES 

Value Function 
0 0 No di~C!Y_ 
1 1 Monochrome with 5151 l_monochromel monitor 
2 2 CGAwith 5153/4Icolod:monitor 
3 3 RESERVED 
4 4 EGA. with 5153/4 Icolod: monitor 
5 51 EGA with 5151 jmonochromaj_ monitor 
6 61 *PGS with 5175l_colod:monitor 
7 7) VGA with analog_ monochrome monitorl_exce_m: Model 30} 
8 8 VGA with analqg_ color monitor Iexce_m: Model 301 

91_91-A 101 RESERVED 
B 11 Model 30 with analqg_ monochrome monitor l_MCGAl 
c 12 Model 30 with analog_ color monitor IMCGA) 

DJJ3_1:-FE 254} RESERVED 
FF 2551 Unknown monitor _h!Q_e 

Notes: *PGS refers to Professional Graphics System 

Source: IBM PS/2 and PC BIOS Technical Reference, page 2-39 

See Also: 4.027. INT 10H, AH=1AH, AL=OOH -- Read Display Codes 
4.028. INT 10H, AH=1AH, AL=01H --Write Display Codes 

4.030. INT 10H, AH:1BH -- RETURN STATE 

AX 
BX 
ex 
DX 

SP 
BP 

Prior to Issuing INT 10H 

h HJ9.!. L ow 
1BH l 

lm_2.!ementation type*** 

l 
I 

1-----------------1 
Sli----------------1 
D I Offset of QOinter to emJlli' buffer 

IP 
flags 1----------------1 
cs 1-----------------1 DS ssi----------------1 
ES S~ment of _Q_ointer to em.my_ buffer 

Upon Return from INT 10H 

H~h Low 

~~ 11---------=~S~ta~tu_s_*_---1 

SP 
BP -----------------! S/1-----------------1 
D I Offset of _Q_ointer to video state buffer** 

IP 
flagsi-----------------1 

cs -----------------! DS 
SS 1-----------------1 
ES S~ment of_Q_ointer to video state buffer** 

Version Info: Applies to PS/2 models only 

Notes: 

Source: 

See Also: 

•*1 BH= function was supported (buffer contains valid info) 
•**See 4.031. INT 1 OH, Video State Buffer Layout 
•***Currently only 00 is supported 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-40 to 2-44 

4.001. BIOS Services Summary 

201 



Section 4 

4.031. INT 10H, VIDEO STATE BUFFER LAYOUT 

Offset Size Function Allowable Values 
0 0 word Offset to static functionalffi info 
2 2 word Se_g_ment of static functionali!Y_info 
4 4 b_y_te Video mode See 4.006. INT 1 OH, Dis_QJ~ Modes 
5 5 word Character columns in dis_QJ~ 
7 7 word Ler}g_th of re_g_enerator buffer ln~es 
9 9 word Start address in re_g_eneration buffer 

BJ 11} word Cursor_Q_osition for ~e 0 Row, column 
D( 131 word Cursor J>_osition for _Q?_g_e 1 Row column 
F (15} word Cursor _Q_osition for _Q_C!9._e 2 Row, column 

11 17 word Cursorgosition for _Q_C!9_e 3 Row, column 
13 19 word Cursor _Q_Osition for _Q_C!9._e 4 Row, column 
15 21 word Cursor _Q_osition for _Q_C!9._e 5 Row, column 
17 23 word Cursor J>_osition for _Q_C!9_e 6 Row, column 
19 25 word Cursor _Q_osition for _Q_C!9._e 7 Row column 
1B 27 word Cursor .!1:2_e Start, end values 
1D 29 b_y!e Active di~ayj)_~ge 
1E 30 word CRT controller address e.:..9_., 3Bx for monochrome, 3Dx for color 
20 32 ~e 3x8 r~ster setti'!Q_ 
21 33 b_y_te 3x9 re_gjster setting_ 
22 34 b_y!e Character rows in dis_QJ~ 
23 35 word Character helg_ht In scan lines~ character 
25 37 b_y!e Active display combination code 
26 38 b_y!e Alternate di~~ combination code 
27 39 word # colors Sl.!2Q_orted in current mode 
29 41 byte # J><!Qes su_QQ_orted in current mode 
2A f42\ bvte # sc.an !ines SL!QQ_Orted !n current mode 0=200 1 =350, 2=400, 3=480, 4-255~RESERVED 
2B 43 b_y_te Prim<!!Y_ character block O=block 0, 1 =block 1, and so onll:RESERVED on PS/2 Model 3Ql 
2C 44 byte Seconda!Y_ character block O=block 0, 1 =block 1, and so on[( RESERVED on PS/2 Model 30l 
2D (45) byte Miscellaneous Information Bits 6,7=RESERVED 

Bit 5; O=background intensity ON, 1 =blinking 
Bit 4; O=no emulation, 1 =cursor emulation ON 
Bit 3; 1 =mode set default palette loading DISABLED 
Bit 2; 1 =monochrome display attached 
Bit 1; 1 =summing is active 
Bit O; 1 =all modes on all di~~s are active 

2E 46 3 ~tes RESERVED 
31 49 b_y_te Amt of available video memory 0=64K, 1=128K, 2=192K, 3=256K 4-255=RESERVED 
32 (50) byte Save pointer state information Bits 6,7=RESERVED 

Bit 5; 1 =DCC extension is active 
Bit 4; 1 =palette override is active 
Bit 3; 1 =graphics font override is active 
Bit 2; 1 =alpha font override is active 
Bit 1 ; 1 =dynamic save area is active 
Bit O; 1 =512-character set is active 

33 51 13~es RESERVED 

Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-40 to 2-42 

See Also: 4.030. INT 1 OH, AH=1 BH -- Return State 
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4.032. INT 10H, AH:1CH, AL:OOH ··RETURN SAVE/RESTORE BUFFER SIZE 

Prior to Issuing INT 10H Upon Return from INT 10H 

Hjg_h Low H" h J_gJ L ow 
1CH I OOH l Status* AX 

BX 
ex 
DX 

l 
AX 
BX 
ex 
DX 

Number 64-qyte blocks for state 
Re_g_uested states** l 

l I 

~1--------------------------1 ~1---------------------------1 
IP -----------------1 flags ...__ _____________ __. 

IP 
flagst----------------1 

iii~~----------------------~ iii~-------------------------
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 Models 50, 60 and 80 only 

•*1 CH= function was supported (BX is valid value) 
•**Bit O set = save/restore video hardware state 

Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to O only 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 

4.001. BIOS Services Summary 

4.033. INT 10H, AH:1CH, AL:01H -- SAVE STATE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 OH 

H" h 'lg/ Low 
1CH l 01H 

Offset of _Q_ointer to video state buffer 
Re_g_uested states** 

I 

Upon Return from INT 10H 

~~~1-------------------S-t-at_u_s* ____ ~ 

~1~------------------------~ ~~1---------------------------1 
IP 

flagsi---------------~ 
IP 

flagsi-----------------1 

cs 
DS t----------------1 ii~I ------------------------~ SS 
ES l"'.:s=-~-1m_e_n_t o-:f~_.12!-o"!""in~te-r-to-vi=-=d-eo-st-a-te_b_u""'"ff_e_r ---1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models 50, 60 and 80 only 

•*1 CH= function was supported (states were saved) 
•**Bit O set = save/restore video hardware state 

Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to O only 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 

4.001. BIOS Services Summary 
4.031. INT 10H, Video State Buffer Layout 
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4.034. INT 10H, AH:1CH, AL:02H •• RESTORE STATE 

AX 
BX 
ex 
DX 

Prior to Issuing INT tOH 

Hi_g_h Low 
1CH l 02H 

Offset of _Q_ointer to video state buffer 
Re_g_uested states** 

I 

Upon Return from INT tOH 

High Low 

~~i-1-------------------S-t-at_u_s* ____ ~ 

~ 11-------------- ~~1-------------------------1 
/P 

flags1------------------t 
IP 

flagsi------------------1 

cs -----------------! 
OS 1------------------t 
SS -----------------1 ES Se_g_ment of _Q_ointer to video state buffer 

Version Into: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models 50, 60 and 80 only 

•*1 CH= function was supported (states were restored) 
•**Bit 0 set = save/restore video hardware state 

Bit 1 set = save/restore video BIOS data area 
Bit 2 set = save/restore video DAC state and color registers 
Bits 3-15 should be set to 0 only 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-44 to 2-45 

4.001. BIOS Services Summary 
4.031. INT 10H, Video State Buffer Layout 

4.035. INT 1 OH, AH:FEH -- GET VIDEO BUFFER (TOPVIEW) 

Prior to Issuing INT tOH Upon Return from INT tOH 

Low Low High 

~~1~--F_E_H ___ ~-----1 
High 

~~~1------~-----t 
SP 
~-----------~ BP 

SP 1--------------1 
BP 

--------------~ -----------------~ SI 
DI ..... O_ff_s_e_t o_f _ _Q]_h~-s-i-ca_l_v-id_e_o_b-uff_e_r-~ Sl~------------1 

D I Offset of lo_g!cal video buffer 

fla::S li------------t fla::S i-1-----------------t 

~ii I 
ES I Segment of physical video buffer I 

cs 
OS 1--------------1 
SS 
ES ...,S,_~-m-e_n_t o-f-lo-~...,.ic_a_l _vi"""d-eo-b-uff"'"e-r--1 

Notes: 

Source: 

See Also: 

•Physical address is BOOO:OOOOH for MDA 
B800:0000H for CGA and EGA 

•Logical address is memory assigned to video buffer by Topview 
•Function is ignored if Topview is not running 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 418 to 419 

4.001. BIOS Function Summary 
4.036. INT 1 OH, AH=FFH -- Update Video Buffer (Topview) 
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4.036. INT 1 OH, AH:FFH -- UPDATE VIDEO BUFFER (TOPVIEW) 

AX 
BX 
ex 
DX 

Prior to Calling INT 1 OH 

HiQh Low 
FFH T 

I 
Number of chars modified* 

I 

SP 1-----------~ 
BP 1--------------4 
S/1-----------~ DI Offset to first char modified 

FLA~~,1-~~~~~~~~---4 

g~ 11-------------1 
SS ii--------------1 
ES Segment of logical video buffer 

Upon Return from INT 1 OH 

Function returns no values 

Notes: •Logical video buffer is obtained using Function FEH 
•Function is ignored if Topview is not running 
•*Characters must be in sequence (i.e., contiguous) 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 419 to 420 

See Also: 4.001. BIOS Services Summary 
4.035. INT 10H, AH=FEH -- Get Video Buffer (Topview) 

4.037. INT 11 H: GET EQUIPMENT LIST SERVICE 

Prior to Issuing INT 11 H Upon Return from INT 11 H 

Low Low High 

~~~1~~~~~~1-~~~~~~ 

~~1 ~~~~~~~~~~~~~ 

AX 
BX 
ex 
DX 

High 
~uiQ_ment fl<!Q_ word* 

I 
l 
I 

~1~ ~~~~~~~~~~~~~ 
IP 

flagsi------------------4 
IP 

flagsi------------------1 

Notes: 

Source: 

See Also: 

•*Bit 0 = floppy drive installed 
Bit 1 = math coprocessor installed 
Bits 2-3 = 16K blocks RAM installed on system board** 
Bits 4-5 =video mode (1 =40x25 color, 2=80x25 color, 3=80x25 mono) 
Bits 6-7 = number of floppy drives - 1 
Bit 8 = OMA present** 
Bits 9-11 = number of RS-232 cards attached 
Bit 12 = game port adapter attached** 
Bit 13 = serial printer attached (PCJr only) 
Bit 13 = internal modem installed for all others 
Bits 14-15 = number of printers attached 

•**These bits have different meanings for AT and PS/2 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-46 

4.001. BIOS Services Summary 
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4.038. INT 12H: GET MEMORY SIZE SERVICE 

Prior to Issuing INT 12H 

High Low 

~~ 11----------1--------1 
~11---------------1 
IP 1---------------1 flags.__ _________ ~-----------------------------' 

Upon Return from INT 12H 

High Low 

~~ ::::::::::::::::::::::::::::::::::::::::::M::::::::::::::::em::::::::::::::::ory:::::::::::::s::::::::iz::::::::e~:·I:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::= 
SP 

-------------------------------------------
BP 1---------------1 SI 

-------------------------------------------DI,__ ___________ __, 

IP 1---------------1 flags.__ _______________________________________ ___. 

Version Info: On PS/2, value in AX is total memory minus that allocated to the Extended 
BIOS data area 

Notes: •All memory is assumed to be functional 
•*In 1 K bytes 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-47 

See Also: 4.001. BIOS Services Summary 

4.039. INT 13H, AH:OOH -- RESET DISK SYSTEM 

Prior to Issuing INT 13H 

High Low 

cD~~xli----0-o_H _________ ---1 

. Drive* 

~£1~--------------1 
IP 

flags~-----------------------------------------1 

ii~I-------------
Version Info: •*On PS/2 only 

Upon Return from INT 13H 

High Low 
AX Status** 
BX ------------------------------------------! 
cx~-------------------1---------------------1 

DX ....._ __________________ _._ __________________ __, 

SP 
-------------------------------------------! BP Sli-------------------------------------------1 

DI.__ ____________ ~ 

IP I flags~C~a-rry---s-et_o_n_e-rr-o-r*--------------------------1 

•**On PS/2 only, see 4.041. INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-48 to 2-49 

See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.040. INT 13H, AH:01H -- GET DISK SYSTEM STATUS 

Prior to Issuing INT 13H Upon Return from INT 13H 

Low Low High 

~~1~ ______ s_t_ru_us_* __________________________ ~ 

~1~~~~~~~~~~~~~~ ~1~~~~~~~~~~~~~~ 

IP 
flags~-------------- fla':s I Carry set on error** 

ii l~~~~~~~~~~~~---t 
Version Info: **On PS/2 and Extended BIOS only 

Notes: *Status of previous call; See 4.041. INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-49 

See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 

4.041. INT 13H, DISK SYSTEM STATUS BYTE LAYOUT 

Value 
0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7(7 
818 
9 9 

A 10 
B 11 
c 12 
D 13 
E 14 
F 15 

10 16 
11 17 
20 32 
40 64 

80 128 
AA1 170 
BB 187 
cc 204 
EO 224 
FF 255) 

Version Info: 

Notes: 

Source: 

See Also: 

Floppy/Fixed 
Both 
Both 
Both 

Floppy 
Both 
Fixed 

Floppy 
Fixed 

Floppy 
Both 
Fixed 
Fixed 

Floppy 
Fixed 
Fixed 
Fixed 
Both 
Fixed 
Both 
Both 
Both 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 

Descr!l!Jion 
No error 
Invalid diskette _g_arameter _lbad command} 
Address mark was not found 
Attem_m:ed write on _Qrotected diskette 
Sector was not found 
Reset failed 
Diskette was removed 
Bad _g_arameter table 
DMA overrun on _Qrevious ~eration 
Attem_12_ted to cross 64k s~_ment boundary on DMA 0_12_eration 
Bad sector fl<'!9_ 
Bad cylinder detected* 
Media Ji'Q_e re__g_uested was not found* 
Invalid number of sectors in format* 
Control data address mark detected* 
DMA arbitration level out of allowable rar}g_e* 
CRC or ECC error on disk read 
ECC corrected data error 
Controller failed 
Seek o_g_eration failed 
Drive timed out, assumed not readL 
Drive not reaQy_ 
Undefined error 
Write fault 
Status error 
Sense 0_12_eration failed* 

*Documented for PS/2 and Extended BIOS only 

Fixed disk status byte applies to XT and AT hard 
disks; floppy applies to all models of IBM PCs 

IBM PS/2 and PC BIOS Interface Technical 
Reference, pages 2-49 and 2-59 

4.040. INT 13H, AH=01 H -- Get Disk System Status 
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4.042. INT 13H, AH:02H -- READ DISK 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H!B._h Low 
02H l # Sectors to read 

Offset of _Q_ointer to read buffer 
C_ylinder number l Sector number** 

Head number I Drive number*** 

Upon Return from INT 13H 

Hig_h Low 
AX Status* #Sectors read ------------------BX ex 1---------+---------1 
DX .._ ______ ...._ ______ __. 

~11--------------------------- ~11--------------------------
f/a':sl .... ---------------------------1 f/a':s I Carry set on error 

cs -----------------1 OS ssi-----------------1 
ES SE!gment of_pointer to read buffer 

Notes: 

Source: 

See Also: 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number 
•***Bit 7=0 for floppy drive, 1 for fixed drive 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-60 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.043. INT 13H, AH=03H -- Write Disk 

4.043. INT 13H, AH:03H -- WRITE DISK 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H" h 'J9j_ L ow 
03H I # Sectors to write 

Offset of _Q_ointer to buffer with data 
C_y!inder number I Sector number** 

Head number l Drive number*** 

Upon Return from INT 13H 

HiQh Low 
AX Status* #Sectors written 
BX t---------+------------1 
ex 
DX 1---------+---------1 

~~1---------------------------1 ~I~------------------------~ 
fla':sl ~ --------------~ fla'; I Carry set on error 

cs -----------------1 OS ssi-----------------------------1 
ES Se_gment of_Q_ointer to buffer with data 

Notes: 

Source: 

See Also: 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number 
•***bit 7=0 for floppy drive, 1 for fixed drive 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-50 and 2-61 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.042. INT 13H, AH=02H -- Read Disk 
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4.044. INT 13H, AH=04H -- VERIFY SECTORS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H. h IJ1J L ow 
04H l # Sectors to verili'_ 

Offset of _Q_ointer to data buffer**** 
C_y!inder number l Sector number** 

Head number I Drive number*** 

Upon Return from INT 13H 

H!lJ!l Low 
AX Status* # Sectors verified 
BX~-------+--~--~----1 

ex 
DX ~-------+----------1 

~£:1~------------------------~ ~1~------------------------~ 
fla~1~~~~~~~~~~~~~~---1 fla~ I Carry set on error 

cs 
--~~~~~~~~~~~~~ ....... 

OS~~~~~~~~~~~~~~~ 
SS i!I~ -------------------------1 
i--~~~-~-----~~~--1 

ES S~ment of _Q_ointer to buffer with data**** 

Version Info: 

Notes: 

Source: 

See Also: 

****Not required for AT BIOS after 11 /15/85, or for XT286, Convertible, 
or PS/2 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 
6 bits are sector number 
•***Bit 7 =0 for floppy drive, 1 for fixed drive 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 and 
2-61 to 2-62 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.042. INT 13H, AH=02H -- Read Disk 
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4.045. INT 13H, AH:05H -- FORMAT TRACK/CYLINDER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H' h 'lf1I_ L OW 

05H l Number of sectorsi 
Offset of _Q_Ointer to address fields**** 
C_yJinder number l Sector number** 

Head number I Drive number*** 

Upon Return from INT 13H 

High Low 

~~1~----S-t-at-us_· __________________ ~ 

~1~ --------------------------~ ~£:~1--------------------------t 
IP 

flagsi----------------~ fla: I Carry set on error 

cs~---------------! 
DS 
i----------------~ 

SS ~-----------------1 ES Se_g_ment of_Qointer to address fields**** 

Notes: 

Source: 

See Also: 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**For fixed drives, top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sectoi number (sector number is ignored) 
•***Bit 7=0 for floppy drive, 1 for fixed drive 
•****For floppy controller only: Must be one address field for every sector on the track. 
For AT, XT286 and PS/2 hard disk controller, ES:BX points to 512-byte buffer, which 
contains OOH (good sector) or 80H (bad sector) bytes followed by the sector number 
for each sector on a cylinder. 
Address field: B_yte Meanin_g_ Allowable Values 

1 C_yJinder number 
2 Head number 
3 Sector number 
4 Number tiilfes/sector 0=128, 1=256 2=512, 3=1024 

•t Ignored on hard disk controller, except for XT, where AL should contain interleave value 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-51 to 2-52 and 2-62 
to 2-63 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.046. INT 13H, AH=06H -- Format Cylinder Set Bad Sector Flags 
4.047. INT 13H, AH=07H -- Format Drive Starting at Cylinder 
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4.046. INT 13H, AH:06H -- FORMAT CYLINDER SET BAD SECTOR FLAGS 

Prior to Issuing INT 13H Upon Return from INT 13H 

Low High Low 
AX 
BX 
ex 
DX 

Hfg_h 
06H 

CJ:1inder number 
Head number 

Interleave 

Sector number** 
Drive number*** 

~~ 1---S-ta_t_us_* _________ ___ 

~£~1~~~~~~~~~~~~--1 ~1~~~~~~~~~~~~~-1 
IP -----------------f I a gs .__ _____________ ___, fla:; I Carry set on error 

~1~1-------------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to XT, AT, XT286 and PS/2 with fixed disk drives only 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**Top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number (sector number is ignored) 
•***Bit 7= 1 for fixed drive 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-63 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.045. INT 13H, AH=05H -- Format Cylinder 
4.047. INT 13H, AH=07H -- Format Drive Starting at Cylinder 
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4.047. INT 13H, AH:07H -- FORMAT DRIVE STARTING AT CYLINDER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H' h '/fl!_ L OW 

07H Interleave 

C_.Y!inder number Sector number** 
Drive number*** 

Upon Return from INT 13H 

High Low 

~~1~--S-t-at_u_s*---+-------~ 

~I ..... -------------- ~£:1~----------------------------1 
IP 

i---------------------------------------------fl a gs,__ ______________________________________ __ fla:S I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to XT with fixed disk drives only 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**Top 2 bits are HO bits of 10-bit cylinder number, bottom 6 bits 
are sector number (sector number is ignored) 
•***Bit 7= 1 for fixed drive 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-64 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.045. INT 13H, AH=05H -- Format Cylinder 
4.046. INT 13H, AH=06H -- Format Cylinder Set Bad Sector Flags 

4.048. INT 13H, AH:OSH -- READ DRIVE PARAMETERS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H' h 'lfll_ L ow 
08H 

Drive number* 

AX 
BX 
ex 
DX 

Upon Return from INT 13H 

Hig_h Low 
0 
0 l Drive type** 

Max-9'.)inders I Max sectors/track*** 
Max heads l Number drives 

~~1-----------------1 
SP 

i----------------------------------------------B P 
Sl-------------------------------------------------i 
D I Offset of _.Q.Ointer to 11-b_Y!.e _Q_arm table 

fla:S .... 1-------------~ fla:S I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

DS 
----------------------------------------------s s~------...,--..,--------.,...-----------------1 

ES Se_g_ment of_Q_ointer to 11-~te_Q_arm table 

Applies to XT, AT and PS/2 only 

•*0-based; bit 7=0 indicates floppy drive 
•**01 =360K, 02=1.2Mb, 03=720K, 04=1.44Mb 
•***Top 2 bits are HO bits of 10-bit max cylinders, bits 0-5 are 
max sectors per track 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-53 to 2-54 

4.001. BIOS Services Summary 
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4.049. INT 13H, AH:09H -- INIT DRIVE PAIR CHARACTERISTICS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

Hjg_h L ow 
09H 

Drive number* 

SPi-----------------1 
BP1----------------------------t 
Sli----------------------------1 DI.__ ____________ __. 

IP 1-----------------t 
flagsL------------------' 
cs.__ ________________________ --1 

DS i-----------------t 
ss1-----------------1 
ESL-.---------------' 

Upon Return from INT 13H 

High Low 

AX i----S;;..;t_at_u"'""s*_* __ +----------1 

BXi---------1------------1 
ex i--------+----------1 
DX '---------'------------' 

SPi----------------------------1 
BPi-----------------------------1 
Sli----------------------------1 DJ.__ ________________________ __. 

IP~---------t 
flags Carry flag set if status is non-zero 

g~li--~~~~~~~~~~~---1 
ssi-----------------t ES.__ ____________ ---' 

Version Info: Applies to XT, AT and PS/2 only 

Notes: •*0-based; bit 7 indicates fixed drive 
•**See 4.041 . INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-65 

See Also: 4.001. BIOS Services Summary 
4.041 . Disk System Status Byte Layout 

4.050. INT 13H, AH:OCH - SEEK 

Prior to Issuing INT 13H Upon Return from INT 13H 

High Low Low 
AX 
BX 
ex 
DX 

OCH I 
I 

C_ylinder number*** 
Head number I Drive number* 

High 

~~ 1-1--S-t-at_u_s*_* __ +---------1 

SP 1------------------1 
BPi------------------1 
SI 1------------------1 DI.__ ______________ ___. 

IPi--~~~~~~~~~~~---1 flags.__ _____________ ___, 

cs 1----------------------1 
DS 1-------------------------1 
SS 1-------------------1 ES.__ ________________ ___. 

~1~~~~~~~~~~~~~~ 

fla: I Carry set if status is non-zero 

Version Info: Applies to XT, AT and PS/2 only 

Notes: 

Source: 

See Also: 

•*O-based; bit 7 set indicates fixed disk 
•**See 4.041. INT 13H, Disk System Status Byte Layout 
•***Bits 7-6 of CL are 2 HO bits of 10-bit cylinder number; CH=8 LO bits of 
10-bit cylinder number 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.051. INT 13H, AH:ODH -- ALTERNATE DISK RESET 

Prior to Issuing INT 13H Upon Return from INT 13H 

L ow Low 
AX 
BX 
ex 
DX 

HJ.g_h 
OOH 

Drive number* 

High 

~~ 11-----S-t-at_u_s*_* ________ --1 

~£:1~-----------------------1 ~£:1~------------__.. 
IP 1------------------1 

flags~--------------- fla':s I Carry set if status is non-zero 

~11~ --------------1 

Version Info: Applies to XT, AT and PS/2 fixed disks only 

Notes: •*0-based; bit 7 set indicates fixed disk 
•**See 4.041. INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-66 

See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 

4.052. INT 13H, AH:1 OH -- TEST DRIVE READY 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

Hf_g__h Low 
10H 

Drive number* 

Upon Return from INT 13H 

High Low 

~~ 11-----S-t-at_u_s*_* ________ --1 

~ 1~---------------1 ~11------------------1 
IP flags 1-----------------1 fla':s I Carry set if status is non-zero 

Version Info: Applies to XT, AT and PS/2 fixed disks only 

Notes: •*0-based;bit 7 set indicates fixed drive 
•**See 4.041. INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-66 to 2-67 

See Also: 4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.053. INT 13H, AH:11H -- RECALIBRATE DRIVE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H" h 'lgl L ow 
11 H 

Drive number* 

Upon Return from INT 13H 

High Low 

~~1~----------S-t-at_us_*_* ________ ~---------------------------1 

~£1~~~~~~~~~~~~~- ~~1--------------------------------------------------------------1 
IP 

---------------------------------------------------------------------1 flags,__ __________________________ __. fla'; I Carry set if status is non-zero 

~!~I -----------------------------------------------------------------1 

cs 
---------------------------------------------------------------------1 

DS~------------------------------------------------------------~ SS 
-------------------------------------------------------------------1 ES 
---------------------------------------------------------------------' 

Version Info: Applies to XT, AT and PS/2 fixed disks only 

Notes: •*0-based; bit 7 set indicates fixed drive 
•**See 4.041. INT 13H, Disk System Status Byte Layout 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-67 

See Also: 4.001. BIOS Services Summary 
4.041 . Disk System Status Byte Layout 

4.054. INT 13H, AH:15H -- READ DASO TYPE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H" h l_gj_ L ow 
15H 

Drive number* 

AX 
BX 
ex 
DX 

Upon Return from INT 13H 

H" h '/QI_ L ow 
T...YQ_e** I 

l 
HO number 512-~e blocks 
LO number 512-~e blocks 

~1~~~~~~~~~~~~~~ ~1~ ------------------------------------------------------------~ 
IP 

~-------------------------------------------------------------------f I a gs ...___ ___________________________ __, fla'; I Carry set if operation unsuccessful 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible, and PS/2 only 

•DASO (Direct Access Storage Device) 
•*0-based; bit 7 set indicates fixed disk 
•**OO=drive not present or invalid 

01 =no change line support 
02=change line supported 
03=fixed disk 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-67 

4.001. BIOS Services Summary 
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4.055. INT 13H, AH:16H -- DISKETTE CHANGE LINE STATUS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H' h lgJ Low 
16H 

Drive number* 

Upon Return from INT 13H 

High Low 

~~1~----S-t-at-us_*_* _____ i--------------1 

~£:11--------------------------~ ~11---------------------------t 
IP 1--------------------------~ flags ___________________ __, fla':s I Carry set if status is non-zero 

lili---------------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible, and PS/2 only 

•*O-based; bit 7 set indicates fixed disk 
•**OO=diskette change signal not active 

01 = invalid diskette parameter 
06= diskette change signal active 
80H=diskette drive not ready 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-55 

4.001. BIOS Services Summary 

4.056. INT 13H, AH:17H -- SET DASO TYPE FOR FORMAT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

H!JJ...h Low 
17H DASO T-1'Qe* 

Drive number** 

Upon Return from INT 13H 

High Low g t-1--S-ta_t_us_*_** ________ _ 

~i:~l--------------------------1 ~1~--------------------------1 
IP i------------------1 flags.._ _________________ __, fla':s I Carry set if status is non-zero 

~!~-------------------------i 
ES 

...._ ________________ __ ~!~------------------------~ 
ES .._ _______________ ___, 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible, and PS/2 only 

•*00, 05-FFH=invalid request 
01 =320/360K diskette in 360K drive 
02=360K diskette in 1.2Mb drive 
03= 1.2Mb diskette in 1 .2Mb drive 
04=720Kb disk in 720K drive (only for BIOS 6/10/85 and later) 

•**0-based; bit 7 set indicates fixed drive 
•***See 4.041. INT 13H, Disk System Status Byte Layout 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-55 to 2-56 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
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4.057. INT 13H, AH:18H -- SET MEDIA TYPE FOR FORMAT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

Hig_h Low 
18H 

Number of tracks Number of sectors** 
Drive number*** 

~1~ --------------------------
IP i-------------------4 flags..__ _____________ ___. 

Upon Return from INT 13H 

High Low 

~~ 11----S-ta-tu_s_*----1----------1 

SPi--------------------1 BP Sli--------------------1 
D I Offset of _Q_ointer to 11-b.Y!_e media _Q_arm table**** 

fla'; I Carry set on error 

!ii~-------------------------- cs1------------------------------~ 
DS 1--------------------1 

Version Info: 

Notes: 

Source: 

See Also: 

SS~-------,--,-----------------.....,....,.--~ 
ES Segment of pointer to 11-b_Y!e media _Q_arm table**** 

Applies to AT after 11 /15/85, XT after 1/10/86, XT286, and PS/2 

•Only value in DL is checked for an appropriate value 
•*See 4.041. INT 13H, Disk System Status Byte Layout 
•**Top 2 bits are HO bits of 10-bit number of tracks, bottom 6 bits 
are number of sectors 
•***Bit 7=0 for floppy disk drives 
•****See 4.058. INT 13H, Media Descriptor Table 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-56 to 2-57 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 
4.045. INT 13H, AH=05H -- Format Cylinder 
4.046. INT 13H, AH=06H --Format Cylinder Set Bad Sector Flags 
4.058. Media Descriptor Table 

4.058. MEDIA DESCRIPTOR TABLE 

Offset Length Descrfl21ion Allowable Values 
0 0 Byte First specTIY byte 
1 1 B_yte Second s_Q_ecify_ by!e 
2 2 B_y_te Timer ticks to wait until motor OFF 
3 3 Byte Number of by!es/sector 0=128, 1 =256, 2=512, 3=1024 
4 4 B_y_te Number of sectors/track 
5 5 Byte Gap length, in !W_es 
6 6 B_y_te Data len_mh, in bytes 
7 7 Byte Gap length for format 
8 8 B_y_te Fill tm_e for formatting 
9 9 B_yte Head settle time, in milliseconds 

AJ. 10I B.)1e Motor startu_Q_ time, in 1 /8 second_§ 

Version Info: Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 

Notes: Sometimes referred to as MPT (Media Parameter Table) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 3-23 

See Also: 4.057. INT 13H, AH=18H -- Set Media Type For Format 
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4.059. INT 13H, AH:19H -- PARK HEADS 

Prior to Issuing INT 13H Upon Return from INT 13H 

High Low Low 

eD~~X 11----1-9-H---+--------1 

. Drive** 

High 

~~11-___ s_ta-tu_s_*---+----------1 

~ 11----------------1 ~1~------------------------------~ 
IP 

flags 1------------------1 fla'; I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, XT, XT286, and PS/2 

·*See 4.041. INT 13H, Disk System Status By1e Layout 
•**For PS/2 products only; bit 7=1 for fixed disk 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-68 

4.001. BIOS Services Summary 
4.041. Disk System Status Byte Layout 

4.060. INT 13H, AH:1 AH -- FORMAT UNIT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 13H 

Hjg_h Low 
1AH 1 Defect table count* 

Offset of~ointer to defect table 

1 Modifier bits** 

l Drive*** 

Upon Return from INT 13H 

Interrupt returns no values 

~11---------------t 
IP i-----------------fl a gs ..__ _____________ __. 

es1---------------~ OS i----------------
s s 1------------------~ ES SejJment of pointer to defect table 

Version !nfo: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models 50, 60 and 80 only 

•*O=no defect table used; >0 means use defect table. 
Defect table consists of relative block addresses of 
defective sectors. 
•**See 4.061. INT 13H, Format Unit Modifier Bits 
•***Bit 7=1 for fixed disk 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-68 to 2-69 

4.001. BIOS Services Summary 
4.061. Format Unit Modifier Bits 
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4.061. INT 13H, FORMAT UNIT MODIFIER BITS 

Bit Number Function 
5-7 RESERVED 
4 Periodic interru_gt status I1 =ON, 0=0FF) 
3 Extended surface analysis (1 =Perform, O=don't perforni) 
2 Secondary defect maJ>I1 =Uj)_date, O=don't update} 
1 Use secondcm'_ defect map (1 =ignore it, O=use itl 
0 Use _Qrimary defect mai:>_I1 =ig_nore it, O=use ii) 

Source: IBM PS/2 and PC BIOS Technical Reference, pages 2-68 to 2-69 

See Also: 4.060. INT 13H, AH=1AH -- Format Unit 

4.062. INT 14H, AH:OOH •• INIT COMMUNICATIONS PORT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

HiJl!! Low 
OOH T Comm parm bYte* 

I 
T 

Comm _Q_Ort number 

Upon Return from INT 14H 

Hiah Low 
AX 1---....;;;L;.;.;.in....;;;e....;;s;.;..;ta;;..;.tu;;;..;;s'-** __ +-__...;M;.;..;o.;;.;d;;;..;;e;.;.;m;.;.;.s;;;;..;t;;;;;.at;;.;;;u.;;.;s*_*_-1 
BX cxi----------+---------1 

DX ,__ _______ ....._ _______ ~ 

~i 11----------------1 ~£11-------------------I 
IP 1----------------1 IPi------------------1 

flags '-----------------~ flags '---------------~ 

~~1~ -------------
Notes: 

Source: 

See Also: 

•*See 4.064. INT 14H, Com Port Parameter Byte 
•**See 4.063. Modem Status Byte 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-70 to 2-71 

4.001. BIOS Services Summary 
4.063. Modem Status Byte 
4.064. Com Port Parameter Byte 
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4.063. MODEM AND LINE STATUS BYTES 

Modem Status Byte: 

Bit Numbers 
7 6 5 4 3 2 1 0 Descr!J:!Jion 
x Received line sj_g_nal detect 

x Ri'!9_ indicator 
x Data set reaqy_ 

x Clear to send 
x Delta receive line sj_g__nal detect 

x Trailing_ ed_g_e rin~ detector 
x Delta data set read_y_ 

x Delta clear to send 

Line Status Byte: 

Bit Numbers 
7 6 5 
x 

x 
x 

Notes: 

Source: 

See Also: 

4 3 2 1 0 Descr!i2Jion 
Time-out* 
Transmitter shift re_g!ster em.my_ 
Transmitter holdin__g_ re_gister em_i:>!y_ 

x Break detect 
x Framil}g_ error 

x Parl!Y_ error 
v 

r'\, ·---· ·- -----I A I IVVCllUll t:;;llUI 

X Data ready 

*Unpredictable results in other bits when this bit is set 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-70 to 2-71 

4.062. INT 14H, AH=OOH -- lnit Communications Port 
4.065. INT 14H, AH=01 H -- Write Character 
4.066. INT 14H, AH=02H -- Read Character 
4.067. INT 14H, AH=03H -- Status Request 

4.064. COM PORT PARAMETER BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Descr!J:!Jion Allowable Values 
x x x Baud rate 000 = 110 baud 

001 = 150 
010 = 300 
011 = 600 
100 = 1200 (default) 
101 = 2400 
110 = 4800 
111 = 9600 

x x Parity 00 = No parity 
01 =Odd parity 
10 = No parity 
11 = Even _Q_ari!Y_ 

x Sto_Q_bits 0= 1 sto_Q_ bit, 1 =2 sto_Q_ bits 
v v \ ,_ ~ ,_ .... _ ..... <n = a...: ....... 

I " 
1 

" I ~vuru 1c111::1•11 I IU 7 Ull::> 

11 = 8 bits 

Notes: On PS/2, baud rates higher than 9600 are set using functions 4 and 5 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-70 to 2-71 

See Also: 4.062. INT 14H, AH=OOH -- lnit Communications Port 
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4.065. INT 14H, AH:01 H -- WRITE CHARACTER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

H" h IJ1J_ 

01H I 
l 
l 

Comm _Q_ort number 

L ow 
Character 

~£:1~ --------------------------1 

IP 1---------------t flags _______________ __, 

iili------------------------~ 

Upon Return from INT 14H 

H!JJ!l Low 
AX Line status* Character BX 1----------+--......;...-"'-~;......---1 

ex DX 1----------+---------1 

~~1 ----------------------------~ 
IP 

flagst-------------------1 

iii~----------------------------~ 
Notes: *See 4.063. Modem and Line Status Bytes 

Source: 

See Also: 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 

4.001. BIOS Services Summary 
4.063. Modem and Line Status Bytes 
4.066. INT 14H, AH=02H -- Read Character 

4.066. INT 14H, AH:02H -- READ CHARACTER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

H" h '!.9.!. 
02H l 

I 
l 

Comm _Q_ort number 

Upon Return from INT 14H 

L ow Hi_g_h Low 

~£:1~ -------------------------1 ~1~ ----------------------------~ 
IP 

flagst-----------------1 
IP 
~-------------------1 flags ......_ _______________ __. 

iii~ -------------------------1 iii~----------------------------~ 
Notes: 

Source: 

See Also: 

*See 4.063. Modem and Line Status Bytes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-71 

4.001. BIOS Services Summary 
4.063. Modem and Line Status Bytes 
4.065. INT 14H, AH=01 H -- Write Character 
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4.067. INT 14H, AH:03H -- STATUS REQUEST 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

H '!9._h 
03H l 

I 
l 

Comm _Q_ort number 

Low 

Upon Return from INT 14H 

Hj_g_h Low 
Line status* AX Modem status* 

BX 1---------------------1 
ex 1-----------+------------1 

DX ..._ _______ ___._ _______ ____, 

~I I---------------! ~1~--------------~ 
IP flags i--------------------1 IP 

flagsi--------------------1 

iill-----------------! iii~--------------~ 
Notes: *See 4.063. Modem and Line Status Bytes 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-72 

See Also: 4.001. BIOS Services Summary 
4.063. Modem and Line Status Bytes 

4.068. INT 14H, AH:04H -- EXTENDED INIT 

Prior to Issuing INT 14H Upon Return from INT 14H 

Hi_g__h Low 
AX 1----------------'----t BX ex l----'.-......,...---.,......,..,.,....,.---t-_;..,;.~"-'"-----.__----1 
DX ,__ _______ n_u_m_b'--e_r_¥ ___ ___, 

AX i---L_in_e_s_ta_t_us_]: ____ M_o_d_em_s_ta_tu_s~I----1 
BX 1------------------t 
exi----------+----------1 DX .___ ______ .....__ ______ ___, 

~ 1~------------- ~11----------------1 
/Pi-----------------1 flags ...__ _____________ ___, 

IP 1-----------------t flags.._ _____________ __. 

iill-------------~1 iili----------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•* OO=no break, 01 =break 
•** OO=no parity, 01=odd parity, 02=even parity, 03=stick parity odd, 

04=stick paiity even 
•*** OO=one, 01 =two (one and a half for 5-bit word lengths) 
•**** 00=5 bits, 01 =6 bits, 02=7 bits, 03=8 bits 
·t 00=110 baud, 01=150 baud, 02=300 baud, 03=600 baud, 
04=1200 baud, 05=2400 baud, 06=4800 baud, 07=9600 baud, 
08=19,200 baud 
•¥ Must be 0, 1, 2, or 3 
•§ See 4.063. Modem and Line Status Bytes 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-72 to 2-73 

4.001. BIOS Services Summary 
4.062. INT 14H, AH=OOH -- lnit Communications Port 
4.063. Modem and Line Status Bytes 
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4.069. INT 14H, AH:OSH, AL:OOH -- READ MODEM CONTROL REGISTER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

HjgJI Low 
OSH l OOH 

I 
l 

Port number** 

AX 
BX 
ex 
DX 

Upon Return from INT 14H 

Hi_g_h Low 

Modem control re_g* 

~1~~~~~~~~~~~~~- ~~1~~~~~~~~~~~~----1 
IP IP 1------------------1 flags.__ _____________ __, 1------------------1 flags.__ _____________ __, 

g~~~~~~~~~~~~~~-ss 
ES r-----------------1 

!ii~~~~~~~~~~~~~~ 
Version Info: Applies to PS/2 models only 

Notes: •*Modem control register formatted as follows: 
Bit Meanin11_ when set 
5-7 RESERVED 
4 LOO_Q_ 
3 Out2 
2 Out1 
1 Re_g_uest to send 
0 Data terminal read_y 

•**Serial port to use, must be 0, 1, 2, or 3 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-73 

See Also: 4.001. BIOS Services Summary 
4.070. INT 14H, AH=05H, AL=01H --Write Modem Control Register 
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4.070. INT 14H, AH:05H, AL:01 H •• WRITE MODEM CONTROL REGISTER 

AX 
BX 
ex 
DX 

Prior to Issuing INT 14H 

Hfg_h Low 
05H I 01H 

l 
I 

Port number** 

AX 
BX 
ex 
DX 

Upon Return from INT 14H 

Hfg_h Low 
Line status*** Modem status*** 

Modem control r~* 

~£:1~ -------------------------- ~~1--------------------------1 
IP -----------------------------1 flags.__ ________________________ __, na':'s~I--------------------------~ 

ii~I------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*Modem control register formatted as follows: 
- -·-

Bit MeaninJL when set 
5-7 RESERVED 
4 LOO_Q_ 
3 Out2 
2 Out1 
1 R~uest to send 
0 Data terminal rea~ 

•**Serial port to use, must be 0, 1, 2, or 3 
•***See 4.063. Modem and Line Status Bytes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-73 

4.001. BIOS Services Summary 
4.063. Modem and Line Status Bytes 
4.069. INT 14H, AH=05H, AL=OOH -- Read Modem Control Register 

4.071. INT 15H, AH:OOH - CASSETTE MOTOR ON 

Prior to Issuing INT 1 SH Upon Return from INT 15H 

Low Low High 

~~1~----o_o_H-----+-----------~ 

~£:1~-------------------------1 

High 

~~1~-----o_o_H ______ ~------------~ 

~1~----------------~--~------~ 
IP 

flags~----------------------------t fla':'s I Carry dear 

iii~~~~~~~~~~~~~~ 
Version Info: Applies to PC and PCJr only, all others set Carry and return 86H in AH 

Notes: Obsolete function, no longer supported 

Source: !BM PS/2 and PC B!OS Interface Technical Reference, pages 2-74 to 2-75 

See Also: 4.001. BIOS Services Summary 
4.072. INT 15H, AH=01 H -- Cassette Motor OFF 
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4.072. INT 1 SH, AH:01 H -- CASSETTE MOTOR OFF 

Prior to Issuing INT 15H Upon Return from INT 15H 

Low Low High 

~~,....1---0_1_H __________ _ 

High 

~~I .... ___ o_o_H---+---------1 

~ 1-1----------------4 ~1~----------------------------~ 
IP 1------------------1 flags,__ _____________ ___, fla':s I Carry clear 

~~,...I -------------------------i 
Version Info: Applies to PC and PCJr only, all others set Carry and return 86H in AH 

Notes: Obsolete function, no longer supported 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-75 

See Also: 4.001. BIOS Services Summary 
4.071. INT 15H, AH=OOH -- Cassette Motor ON 

4.073. INT 15H, AH:02H -- CASSETTE READ DATA BLOCKS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

Hjgft 
02H l 

Offset of _Q_ointer to data buffer 
# B_}'!_es to read 

l 

Low 
AX 
BX 
ex 
DX 

Upon Return from INT 15H 

H' h lfJj_ 
Error* I 

Offset of _Q_ointer to last t?Yie read + 1 
I 

# B_}'!_es read 

L ow 

~ 11-----------------1 ~I,...--------------~ 
IP 

flagsi---------------~ fla':s I Carry set on error 

cs DS 1-----------------4 cs 
DSi------------------~ 

SS 
ES '""'s,....~-m-e-nt_o.....,f-~-o-in-te-r-to_d_a_t_a_b-uff_e_r-----1 

SS 
ES 1-S-e_gr_m_e-nt_o_f_J>_co-in-te-r-to-la-st_b_~_e_r_e-ad_+_1---~ 

Version Info: •PC and PCJr only, all others set Carry and return 86H in AH 
•*For PCJr, 1 =CRC error, 2=1ost data transitions, 4=no data found 

Notes: Obsolete function, no longer supported 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-75 

See Also: 4.001. BIOS Services Summary 
4.074. INT 15H, AH=03H -- Cassette Write Data Blocks 

225 



226 

4.074. INT 15H, AH:03H -- CASSETTE WRITE DATA BLOCKS 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

H' h If}}_ 

03H l 
Offset of _g_ointer to data buffer 
# B__Y!_es to write 

l 

L OW 

AX 
BX 
ex 
DX 

Upon Return from INT 15H 

Hfg_h Low 

I 
Offset of_g_ointer to last ~e written + 1 

OOH I OOH 

~ 11------------------1 ~£:1~ --------------------------~ 
IP IP 

flags 1------------------1 flags1-----------------~ 

cs cs 1-----------------1 
DS 1------------------1 
SS 

1--------------------1 
OS 1-----------------~ 
SS 1-----------------1 ES Se_g_ment of _g_ointer to data buffer ES 1-S-~-m-e-nt_o_f _ _QQ_j_in-te-r-to-la-st-b-~-e-w-ritt_e_n_+_1 ___ ..... 

Version Info: PC and PCJr only, all others set Carry and return 86H in AH 

Notes: Obsolete function, no longer supported 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-76 

See Also: 4.001. BIOS Services Summary 
4.073. INT 1 SH, AH=02H -- Cassette Read Data Blocks 

4.075. INT 15H, AH:OFH -- FORMAT PERIODIC INTERRUPT 

Prior to Issuing INT 15H Upon Return from INT 15H 

Hfg_h Low High Low 
OFH Phase code* 

~~1---------------------1 
~~~1------------+-----------~ 
~f:~l--------------------------1 

IP 1------------------1 flags..._ _____________ __, fla'; I Carry set if end formatting or scanning 

Version Info: Applies only to PS/2 machines using ESDI fixed disk drive adapter 

Notes: *OO=reserved, Oi =Surface anaiysis, 02=formatting 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-76 to 2-77 

See Also: 4.001. BIOS Services Summary 

Section 4 



PC Sourcebook 

4.076. INT 15H, AH:4FH - KEYBOARD INTERCEPT 

Prior to Issuing INT 15H Upon Return from INT 15H 

Low H~h Low High 
4FH Scan code* AX i--------------------1 

BXi--------+----------1 
ex 1---------t-----------. DX i.....-______ ..__ _____ ___. 

~~I .... __________ sc_a_n_c_o_de_*_* --f 

SPi------------------1 ~I .... ---------------------------1 BP S/1------------------. 
DI,__ ______________________ __. 

IP~-~-------i 
flags Carry must be set fla':s I Carry clear if scan code to be ignored 

!!~1--------------------------t 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible, and PS/2 only 

•*See 7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

•**May be changed by interrupt handler 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-82 

4.001. BIOS Services Summary 
7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

4.077. INT 15H, AH:SOH -- OPEN DEVICE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

Hjg_h 
80H I 

Device ID 
Process ID 

I 

Low 

~1-1------------------------~ 
f/a';~l---------------1 

!!~I -------------------------1 

Version Info: Applies to AT and PS/2 only 

Upon Return from INT 15H 

Interrupt returns no values 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-83 

See Also: 4.001. BIOS Services Summary 
4.078. INT 15H, AH=81 H -- Close Device 
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4.078. INT 1 SH, AH:81 H -- CLOSE DEVICE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

Hf.g_h 
81H l 

Device ID 
Process ID 

I 

Low 

~~1--------------------------t 
f/a:~1----~~~~~~~~~~~~ 

!il---------------------------1 
Version Info: Applies to AT and PS/2 only 

Upon Return from INT 15H 

Interrupt returns no values 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-83 

See Also: 4.001. BIOS Services Summary 
4.077. INT 1 SH, AH=BOH -- Open Device 

4.079. INT 15H, AH:82H -- PROGRAM TERMINATE 

Prior to Issuing INT 15H Upon Return from INT 15H 

High Low 

gABXX;~~---8-2-H------.-'------------~ ~ Devicei ID 

Interrupt returns no values 

~~1~------------------------~ 
IP 

flags~----------------------------1 

!ii~------------------------~ 
Version Info: Applies to AT and PS/2 only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-84 

See Aiso: 4.001. BIOS Services Summary 
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4.080. INT 15H, AH:83H -- EVENT WAIT 

Prior to Issuing INT 15H 

Low 
AX O or 1* -----------------
B X~~ ........ ~---"'-'~ ...... --------1 cx _________________________ ---1 

DXi.;;;.;;;;...;.;.;.-.;...;;;.,;;.;;..;;..;;.;.~..;.;;..""""'--....._ ____ _. 

~i:11---------------------------1 
IP.,__ _____________ --1 

flags.._ _____________ _. 

cs ----------------
D S 1---------------------------1 SS 
ES ...,S_e-g1m_e_n_t o-f-~-o-in-te_r_t_o_b~-e------

Upon Return from INT 15H 

Low High 

~~1~-------------------------1 
~£:1~--------------------------1 

fla: I Carry set if set operation unsuccessful 

Version Info: Applies to AT, Convertible, and PS/2 only 

Notes: •Carry always set on PS/2 model 30 
•*O=set interval, 1=cancel set interval; for all except AT BIOS 1/10/84 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-84 to 2-85 

See Also: 4.001. BIOS Services Summary 

4.081. INT 15H, AH:84H -- JOYSTICK SUPPORT 

~~I 
~i:I 

f/a: I 

UI 

Prior to Issuing INT 15H Upon Return from INT 15H 

High 
84H 

Version Info: 

Notes: 

Source: 

See Also: 

Low High Low 
AX _____ A_.x __ v_a_lu_e_**_* __ sw_itc_h_s_e_tt_in_9! ....... s*---i 
BX A('j value*** 
CX ~--.... B..;..>x....._v"""a"'""1u"""e-**-* ---------1 

0 or 1** DX ____ B .... (y].._) v_a_lu_e_**_* ______ __. 

~1~------------------------~ 
fla: I Carry set on error 

Applies to AT and PS/2 only 

•*Bits 7 - 4 are used to represent switches; returned only if DX was O prior 
to interrupt 
•**O=read switch settings, 1 =read resistive inputs 
•***Returned only if DX was 1 prior to interrupt 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-85 to 2-86 

4.001. BIOS Services Summary 
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4.082. INT 1 SH, AH:85H •• SYSTEM REQUEST KEY PRESSED 

Prior to Issuing INT 1 SH 

~~ 11----8-s_H----1f----v-a_1u_e_* __ -1 

~1~-------------------------
IP ---------------------------flags ___________________ __ 

Upon Return from INT 15H 

Low High 

~~1~-----------+----------1 
~~1-----------------------i 
IP ---------------------------flags..._ _______________________ ~ 

ii~I---------------------
Version Info: Applies to AT, Convertible, and PS/2 only 

Notes: *O=key make, 1 =key break 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-86 

See Also: 4.001. BIOS Services Summary 

4.083. INT 15H, AH:86H -- WAIT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 SH 

HfQ.h Low 
86H 1 

I 
HO microseconds before return 
LO microseconds before return 

~1~-------------------------
IP ------------------------f I a gs ....__ ________________ __. 

iili-------------------------~ 

Upon Return from INT 15H 

Low High 

~~~1----------+-------------1 
~1~-------------------------1 

fla':s I Carry flag set if wait already in progress 

Version Info: Applies to AT, Convertible, and PS/2 only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-86 to 2-87 

See Also: 4.001. BIOS Services Summary 
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4.084. INT 1 SH, AH:87H -- MOVE BLOCK 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

H' h 'lf1I_ 
87H I 

l 
Word count of block to move* 

l 

Upon Return from INT 15H 

L ow High Low 

~~I .... __ s_ta_t_us_*_* ---1~-------1 

SP1----------------------------------------------------------------------4 BP ~1~-------------------------------------~ --------------------------------------------------------------------1 SI Offset of_Q_ointer to_g!obal desc. table*** 
DI .._ _____________________________________ __, 

IP 
i----------------------------------------------------------------------1 fla'; I Carry, zero flags set on some errors flags,__ ___________________________________ __, 

cs 
i----------------------------------------------------------------------1 DS 

ssi----------------------------------------------------------------------1 

ES S~ent of _Q_ointer to _g_lobal desc. table*** 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT and PS/2 only 

•*Maximum of 8000H words (64K bytes) 
•**OO=successful, 01 =RAM parity, 02=other exception error, 03=Gate address 
line 20H failed 
•***Six 8-byte blocks: dummy, GDT location, source GDT, target GDT, 
BIOS CS, SS 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-87 to 2-89 

4.001. BIOS Services Summary 

4.085. INT 15H, AH:88H -- GET EXTENDED MEMORY SIZE 

Prior to Issuing INT 15H Upon Return from INT 15H 

~~I 
High 
88H 

Low High Low 

g~x;x~-----1k--bl-oc_k_s*+-------------i : I 

~I ~£:1~ -------------------------------------~ 
IP IP 

---------------------------------------------------------------------1 flags flags.___ ______________________________ ~----__, 

~ii 
Version Info: Applies to AT and PS/2 only 

Notes: *Contiguous memory beginning at 1 OOOOOH (1 Mbyte) 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-89 to 2-90 

See Also: 4.001. BIOS Services Summary 
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4.086. INT 1 SH, AH:89H •• SWITCH TO PROTECTED MODE 

AX 
BX 
ex 
DX 

SP 
BP 
SI 
DI 

IP 
flags 
cs 
DS 
SS 
ES 

Prior to Issuing INT 15H 

Hf9._h Low 
89H 

Index to Int Level 1 Index to Int Level 2 

Offset of _Q_ointer to _g!obal desc. table 

Se_g_ment of _Q_ointer to _g!obal desc. table 

AX 
BX 
ex 
DX 

SP 
BP 
SI 
DI 

fla:SI 
cs 
DS 
SS 
ES 

Version Info: Applies to AT and PS/2 only 

Upon Return from INT 15H 

Hf9._h 
00 if successful 

Destro_yed 
Destro_yed 
Destro_yed 

Destro_yed 
Destro_yed 
Destro_yed 
DestrQY_ed 

Destro9ed 
Destro ed 

Destro_yed 
Destro_yed 
Destro_yed 
Destro_yed 

Low 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-90 to 2-92 

See Also: 4.001. BIOS Services Summary 
4.087. INT 1 SH, Global Descriptor Table 

4.087. INT 15H, GLOBAL DESCRIPTOR TABLE 

Offset LenJJJh Pointer To 
0 8 t:>ytes Dummy_ 
8 8~es Global descr!Q!or table 

10 16 8~es lnterru_Qt descr~or table 
18 24 8~es User data seg_ment 
20 32 8 Qyes User extra seg_ment 
28 40 8 b_y es User stack seg_ment 
30 48 8 Qy es User code se_g_ment 
38 56 8~ es Tem_Q_or<!!Y_BIOS code se_g_ment 

Source: IBM PS/2 BIOS Technical Reference, pages 2-91 to 2-92 

See Also: 4.086. INT 1 SH, AH=89H -- Switch to Protected Mode 
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4.088. INT 15H, AH=90H -- DEVICE BUSY 

Prior to Issuing INT 15H Upon Return from INT 15H 

Low Low 
AX 
BX 
ex 
DX 

H!g_h 
90H 1 TYQ_e code* 

Offset of _Q_ointer to network control block** 
I 
l 

~~1~~~~~~~~~~~~~~~ 

High 

~~1~~~~~~~--~~~~~---t 

~1~ ~~~~~~~~~~~~~ 
IP 
i----------------~ flags....._ ______________ _. fla:S I carry flag set if min. wait time satisfied 

cs 1------------------t 
DSi--~~~~~~~~~~~~-
SSi-.,---~~~-------,--~~ 
ES Se_g_ment of _Q_ointer to network control block** 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible, and PS/2 only 

•*Type codes are as follows: 
OO=fixed disk (time out) 
01 =floppy disk (time out) 
02=keyboard (no time out) 
03=pointing device (time out) 
80H=network (no time out) 
FCH=fixed disk reset for PS/2 products (time out) 
FDH=floppy disk drive motor start (time out) 
FEH=printer (time-out) 

•**Only for type code of 80H 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-93 to 2-94 

4.001. BIOS Services Summary 
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4.089. INT 15H, AH:91H -- INTERRUPT COMPLETE 

~~I 
~I 
IP 

flags 

I~I 

Prior to Issuing INT 1 SH Upon Return from INT 15H 

High 
91H 

Version Info: 

Notes: 

Source: 

See Also: 

Low 
Type code* No values returned for this interrupt 

Applies to AT, Convertible, and PS/2 only 

*Type codes are as follows: 
OO=fixed disk {time~out) 
01 =floppy disk (time-out) 
02=keyboard (no time-out) 
03=pointing device (time-out) 
80H=network (no time-out) 
FCH=fixed disk reset for PS/2 products (time-out) 
FDH=floppy disk motor start (time-out) 
FEH=printer (time-out) 

IBM PS/2 and PC BIOS Interface Technical Reference, 
pages 2-94 and 2-93 

4.001. BIOS Services Summary 

4.090. INT 15H, AH:COH -- RETURN SYSTEM CONFIG PARAMETERS 

Prior to Issuing INT 1 SH Upon Return from INT 15H 

High Low Low 

~~11-___ c_o_H _________ _ 
AX 
BX 
ex 
DX 

HjgJI 
0 J 

Offset of _Q_ointer to s_ystem descrJmor table* 
T 
l 

~~1 ..... ---------------! ~11------------------------~ 
IP 

flags1---------~-~~~----t fla':s I Carry clear 

Version Info: 

Notes: 

Source: 

See Also: 

cs 
1--~~~~~~~-~~~~-~~--

D S 1--~~~--~----~~---~ SS 
ES t-:S~e...Q.!_m_e-nt-o~f..,.~-o~in-te-r-to-~-s-te_m_d-es-c-ri..,.p1t_o_r -ta..,.b~le..,.*--1 

Appplies to AT after 6/10/85, XT after 1/10/86, XT286, Convertible, and PS/2 only 

*See 4.091. INT 1 SH, System Descriptor Table 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-94 to 2-96 

4.001. BIOS Services Summary 
4.091. System Descriptor Table 

Section 4 



PC Sourcebook 

4.091. INT 1 SH, SYSTEM DESCRIPTOR TABLE 

Offset Le'1!1Jh Descrf.elion Allowable Values 
0 Word Number of b_.rt_es in table Minimum of8 
2 BJ1e Model ~e See "Machine ID B_.rt_e" 
3 B.}1e Submode! tm_e 
4 BJ1e BIOS revision level OO=first release 
5 Byte Feature information bit 7 = fixed disk BIOS use OMA 3 

bit 6 = 2nd interrupt chip present 
bit 5 =real-time clock present 
bit 4 = keyboard intercept called 
bit 3 = wait for ext event supported 
bit 2 = extended BIOS area allocated 
bit 1 = PS/2-type 1/0 channel 
bit 0 = RESERVED 

6 B.}1e Feature information RESERVED 
7 B_yte Feature information RESERVED 
8 B_yte Feature information RESERVED 
9 BJ1e Feature information RESERVED 

Version Info: Applies to AT aftei 11/15/85, XT after 1/10/86, XT286, PC Convertible, and PS/2 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-94 to 2-96 

See Also: 4.090. INT 1 SH, AH=COH -- Return System Config Parameters 

4.092. INT 15H, AH:C1H -- RETURN EXT BIOS SEGMENT ADDRESS 

Prior to Issuing INT 15H 

Low High 

~~1~-----c_1_H-----+-----------~ 

~£!~------------------------~ 
IP~----------------------~ 

flags.._~~~~~~~~~~~~~__, 

~!!~------------------------~ 

Upon Return from INT 15H 

High Low 

~~1~------------~------------t 
~!~--------------------------

fla:S I Carry set on error 

cs 
--~~~~~~~~~~~~~----1 

DSi--~~~~~~~~~~~~~--1 
SS 
--~~~~~~~~~~~~~----1 

ES Se_g_ment address of extended BIOS data ar~ 

Version Info: Applies to PS/2 models only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-96 to 2-97 

See Also: 4.001. BIOS Services Summary 
4.003. Extended BIOS Data Area Layout 
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4.093. INT 15H, AH=C2H, AL=OOH -- ENABLE/DISABLE POINTING DEVICE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 SH 

H' h !Sl! 
C2H 

Enable/disable* 

L ow 
OOH 

Upon Return from INT 15H 

Hi_g_h Low 
AX Mouse status** 
BX 1---------------------1 
ex 1---------t------------1 
DX ..__ ______ _.._ ______ ___. 

~Ii--------------~ 
IP 

flags 1------------------1 f/a'; I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*OO=disable, 01 =enable 
•"'See 4. i 01. Mouse Port Status Bytes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-97 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 

4.094. INT 15H, AH=C2H, AL=01 H -- RESET POINTING DEVICE 

Prior to Issuing INT 1 SH Upon Return from INT 15H 

H~h Low Low 

~~~1---c_2_H---+---01_H----1 AX 
BX 
ex 
DX 

Hi_g_h 
Mouse status* 

Device ID** _iDestr~edl 

~f:1~--------------- ~1~---------------
IP 1--------------------------1 flags ..__ _________________ ___, fla'; I Carry set on error 

iii~--------------
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•Pointing device state is set to: disabled, 100 reports/second sample rate, 
4 counVmm resolution, 1 to 1 scaling, data package size unmodified 
•*See 4.101. Mouse Port Status Bytes 
•**Only if no error occurred; set to OOH 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.095. INT 15H, AH:C2H, AL:02H -- SET SAMPLE RATE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

H !JJ.!1 
C2H 

Sam...Q!e rate** 

Upon Return from INT 15H 

Low High Low 
02H ~~1~---M_o_us_e_s_t_at_u_s* ________________ ____. 

~£:1~------------------------~ ~~1----------------------------1 
IP 

flags~-----------------------------1 fla'; I Carry set on error 

~!!~------------------------~ g~I 
ss~------------------------------1 

-------------------------------1 ES 
~----------------------------

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*See 4.101. Mouse Port Status Bytes 
•**00=10 reports/second, 01=20 rpts/sec, 02=40 rpts/sec, 03=60 rpts/sec, 
04=80 rpts/sec, 05=100 rpts/sec (default), 06=200 rpts/sec 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 

4.096. INT 15H, AH:C2H, AL:03H -- SET RESOLUTION 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

H" h !f1l_ 

C2H 
Resolution** 

L ow 
03H 

Upon Return from INT 15H 

Hfg_h Low 
AX Mouse status* BX --------------+-----------------1 
ex DX --------------+-----------------1 

~1~------------------------~ ~1 ~ ---------------------------1 

IP -----------------------------f I a gs .....__ __________________________ __. fla'; I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*See 4.101. Mouse Port Status Bytes 
•**00=1 count/millimeter, 01 =2 cnts/mm, 02=4 cnts/mm, 03=8 cnts/mm 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-98 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.097. INT 15H, AH:C2H, AL=04H -- READ DEVICE TYPE 

Prior to Issuing INT 15H 

~~1~-----c_2_H ____________ o4_H ____ __ 
AX 
BX 
ex 
DX 

Upon Return from INT 15H 

Hjg__h 
Mouse status* 

Device ID** 

Low 

~£1--------------------------4 ~ 11--------------------------
IP 

~---------------------------
flags ---------------------------- fla':s I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*See 4.101. Mouse Port Status Bytes 
•"Oniy if operation successful; set to 0 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-98 to 2-99 

4.001 . BIOS Services Summary 
4.101. Mouse Port Status Bytes 

4.098. INT 15H, AH:C2H, AL:05H -- INITIALIZE POINTING DEVICE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

H" h !fll_ 

C2H 
BJ1_es in data _Q_ack<!Q.e 

Upon Return from INT 15H 

L ow 
OSH 

High Low 

~~1~--M __ o_us_e_s_ta_t_us_* ________________ ___ 

~ 11---------------------1 ~£1~--------------------------
IP ---------------------------1 flags.._ __________________________ ___. fla':s I Carry set on error 

~!11--------------------------1 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•Device is initialized as: disabled state, 100 reports/second sampling rate, 
4 count/millimeter resolution, 1 to 1 scaling 

•*See 4.101. Mouse Port Status Bytes 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-99 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.099. INT 1 SH, AH=C2H, AL=06H -- EXTENDED COMMANDS 

Prior to Issuing INT 15H Upon Return from INT 15H 

AX 
BX 
ex 
DX 

H!.!J!I 
C2H 

Command** 

Low 
06H AX 

BX 
ex 
DX 

H!IJ..h 
Mouse status* 

Low 

Status twe 1 *** 
Status b_Y!_e 2*** 
Status t:w_e 3*** 

~~1~~~~~~~~~~~~~ ~1~~~~~~~~~~~~~--! 

fla:sl~~~~~~~~~~~~~~----i fla:S I Carry set on error 

!ii~ ~~~~~~~~~~~~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 models only 

•*See 4.101. Mouse Port Status Bytes 
•**O=get status, 1 =set scaling to 1 to 1, 2=set scaling to 2 to 1 
•***For BH=O only, succe ssful oQ_eration returns: 

Status byte 1 Bit Meaning__ 
7 RESERVED 
6 O=stream mode, 1 =remote mode 
5 O=disable, 1 =enable 
4 0=1 :1 scaling, 1 =2:1 scaling_ 
3 RESERVED 
2 Left button pressed 
1 RESERVED 
0 Rjg_htbutton_Q_ressed 

Status byte 2 Value MeaninlJ.. 
0 1 count_Qer millimeter 
1 2 counts _Qer millimeter 
2 4 counts ~r millimeter 
3 8 counts~ millimeter 

IBM PS/2 and PC BIOS Technical Reference, pages 2-99 to 2-100 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 
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4.100. INT 15H, AH:C2H, AL:07H -- DEVICE DRIVER INIT CALL 

Prior to Issuing INT 1 SH Upon Return from INT 15H 

Hig_h Low High Low 
AX 
BX 
ex 
DX 

C2H I 07H 
Offset of Q_ointer to device driver 

I 
T 

~~ 11---M-o_u_s_e_s_ta-tu_s_* __ +------------t 

~~1-------------------------- ~~1---------------------------1 
fla':'s~I----------------------~ fla'; I Carry set on error 

cs~----------------------~ ~11~---------------------------1 OS.__ __________________________ ~ 

SS~-------------------~ ES Segment of_gointer to device driver 

Version Info: Applies to PS/2 models only 

Notes: 

Source: 

See Also: 

*See 4.101. Mouse Port Status Bytes 

IBM PS/2 and PC BIOS Technical Reference, page 2-100 

4.001. BIOS Services Summary 
4.101. Mouse Port Status Bytes 

4.101. INT 15H MOUSE PORT STATUS BYTES 

Value 
0 
1 
2 
3 
4 
5 

Source: 

See Also: 

Meanit1f1_ 
No error occurred 
Invalid function call attem_med 
Invalid input to function call 
Interface error 
Resend 
No far call installed for device 

IBM PS/2 and PC BIOS Technical Reference, page 2-97 

4.093. INT 1 SH, AH=C2H, AL=OOH -- Enable/Disable Pointing Device 
4.094. INT 1 SH, AH=C2H, AL=01 H -- Reset Pointing Device 
4.095. INT 1 SH, AH=C2H, AL=02H -- Set Sample Rate 
4.096. INT 15H, AH=C2H, AL=03H -- Set Resolution 
4.097. INT 1 SH, AH=C2H, AL=04H -- Read Device Type 
4.098. INT 1 SH, AH=C2H, AL=05H -- Initialize Pointing Device 
4.099. INT 15H, AH=C2H, AL=06H -- Extended Commands 
4.100. INT 1 SH, AH=C2H, AL=07H -- Device Driver I nit Call 
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4.102. INT 15H, AH:C3H -- WATCHDOG TIMEOUT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

Hfg_h L ow 
C3H l 1 =enable, O=disable 

Watchdo_g_ timer countI1 -2551 
l 
I 

Upon Return from INT 15H 

High Low 

~~1~~~~~~~~~~~~~~ 

~~11----~~~-+~~~~~~--1 

~1~~~~~~~~~~~~~---i 

IP ~---------------t 
flagsL----------------' fla'; I Carry set on error 

~ii~~~~~~~~~~~~~~ ~il~~~~~~~~~~~~~---t 
ES .__ _____________ __. 

Version Info: Applies to PS/2 products only except Model 30 

Source: IBM PS/2 and PC BIOS Technical Reference, page 2-102 

See Also: 4.001. BIOS Services Summary 

4.103. INT 15H, AH:C4H -- PROG OPTION SELECT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 15H 

Hfg_h Low 
C4H O_Q_tion* 

Slot number** 
AX 
BX 
ex 
DX 

Upon Return from INT 15H 

Hfg_h Low 

I 0_2.tion* 
l Slot number"'* 
I 

Base POS ad~ter re_gjster address*** 

~£:1~~~~~~~~~~~~~~ ~i: 11----------------t 
IP i----------------fl a gs...._ ____________ ___. fla'; I Carry set on error 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to PS/2 products only except Model 30 

•*O=get base POS adapter register address, 1 =enable slot, 2=enable adapter 
•**Only if AL=1 
•***Only AL=O 

IBM PS/2 and PC BIOS Technical Reference, pages 2-102 to 2-103 

4.001. BIOS Services Summary 
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4.104. INT 16H, AH:OOH -- READ CHARACTER 

Prior to Issuing INT 16H Upon Return from INT 16H 

High Low 

~~1~-----o_o_H-----t---------------1 
Hjg__h Low 

AX ...... _,_....;;.s_ca ... n._c .... o.,.d ..... e __ -+-_ ... A_s_c-11 _ch-a_ra .. ct..;.;;e-.r_-1 
BX i-------------------c x DXi--------------------

~f:1~~~~~~~~~~~~~-1 ~ 1~----------------------------1 
fla::S 1~--------------t IP 

flags..-----------------~ 

!il~--~~--------------------f !il~~~~~~~~~~~~~~---i 
Notes: 

Source: 

See Also: 

Character is extracted from keyboard buffer 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-106 

1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
4.001. BIOS Services Summary 
7.05. PC Keyboard Key Numbers and Scan Codes 
7 .06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
7.09. PC & XT Typeahead Buffer Layout 

4.105. INT 16H, AH:01H - READ STATUS 

Prior to Issuing INT 16H Upon Return from INT 16H 

Low High 

~~1~-----0_1_H--------------------1 

~1~---------------------------1 

H!fl!l Low 
AX Scan code]f zero fl~clead_ ASCII charJ:it zero fl~clearl 
BX 
i----------+---------~ ex 

DX ...... ---------+-----------~ 

~~1---------------------------------1 
IP 

flags ...... --------------1 fla::S I Zero flag set if no character available 

~iL 
Est:=-~~~-------------------- !!!~---------------------------------

Notes: 

Source: 

See Also: 

Character is not removed from keyboard buffer 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-106 

1 .21 . ASCII Character Set 
1.22. IBM ASCII Character Set 
4.001. BIOS Services Summary 
7.05. PC Keyboard Key Numbers and Scan Codes 
7 .06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 
7.09. PC & XT Typeahead Buffer Layout 
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4.106. INT 16H, AH:02H -- READ FLAGS 

Prior to Issuing INT 16H Upon Return from INT 16H 

~~I 
High 
02H 

Low Hig_h Low 
AX 1--_R_E_S_E_R_V_E_D ___ s_h_ift_st_a_tu_S_M.-._e_* -

BX 1--------+----------1 ex i--------+--------D X ...._ _____ __._ ______ __, 

~~1 ~I I----------------! 
IP 

flags 
IP 

flags 1-----------------1 

g~I 
SS 
ES ~~11-------------~ 

Notes: *See 4.107. Keyboard Flags Byte 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-107 

See Also: 4.001. BIOS Services Summary 
4.107. Keyboard Flags Byte 

4.107. KEYBOARD FLAGS BYTE 

Bit Numbers· 
7 6 5 
x 

x 
x 

Source: 

See Also: 

4 3 2 1 0 Descr!I!Jion 
Insert state locked active 
C~s lock k~ active 
Num lock k~ active 

x Scroll lock k~ active 
x Alt ke_y held down 

x Ctrl ke_y held down 
x Left shift k~ held down 

x Rig_ht shift ke_y held down 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-107 

4.106. INT 16H, AH=02H -- Read Flags 
4.112. INT 16H, Extended Keyboard Flags Byte 
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4.108. INT 16H, AH:05H •• KEYBOARD WRITE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 16H 

H!JJ...h 
05H 

Scan code 

Upon Return from INT 16H 

Low H©h Low 

ASCII char 
~~ .... 1-------+---s-t_a_tu_s_* ---1 

~i 1-1---------------1 ~t-1---------------
IP 1----------------1 IP -----------------1 flags ,__ _____________ ____, flags .....__ ______________ _. 

ii ..... 1--------------t ~ili---------------i 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT after 11 /15/85, XT after 1/10/86, XT286, and PS/2 only 

•Function places key in typeahead buffer as if typed from keyboard 
•*Ozsuccessfui, 1 =buffer fuii 

IBM PS/2 and PC BIOS Interface Technical Reference, pages 2-108 to 2-109 

4.001. BIOS Services Summary 
7.09. PC& XT Typeahead Buffer Layout 

4.109. INT 16H, AH:1 OH -- EXTENDED KEYBOARD READ 

Prior to Issuing INT 16H Upon Return from INT 16H 

Low H!JJ...h Low High 

~~ 1-1---1_o_H---+--------1 

AX 1----S""""ca""-n_c"""'o"""d~e---+ __ A_S_C_ll ""'"ch_a_ra_ct_e_r_-t 
BX ------------------t e x i--------+---------t 
DX .....__ _______________ ___, 

~ t-1------------- ~11----------------1 
IP ------------------1 IP 1-----------------1 flags .....__ _____________ ____. flags.__ ______________ __, 

ii ..... 1-----------------t ~il-1----------------i 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 

Key is removed from typeahead buffer 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 

4.001. BIOS Services Summary 
4.104. INT 16H, AH=OOH -- Read Character 
7.09. PC & XT Typeahead Buffer Layout 
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4.110. INT 16H, AH:11H -- EXTENDED KEYSTROKE STATUS 

Prior to Issuing INT 16H 

High Low 
AX 11 H t--------+--------

Upon Return from INT 16H 

H~ft Low 
AX Scan code _{jf Z flag_ Ol ASCII char _{jf Z flag_ Ql 
BX B X ex 1--------+--------f cxi--------+-------..........f 

DX.__ _______________ _._ _______________ __, DX,__ _______________ _._ _________________ ___. 

SP 1----------------t BP ~1~---------------------------------------f 
.,.._ _____________ _ 

SI 
D I t----------------,__ _____________ ....... 
IP 1----------------t flags..._ _____________ __. 

IP 
flags """z,,_e_ro_,f,,...la-s-et-if,...n_o_c-ha-r-ac-te-r-is_a_v_a_ila_b_le----t 

iil1--------------------------------------f 
g~I ssi-----------------f 
ESi------------------t 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 

Key is NOT removed from typeahead buffer 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-109 

4.001. BIOS Services Summary 
4.105. INT 16H, AH=01 H -- Read Status 
7.09. PC & XT Typeahead Buffer Layout 

4.111. INT 16H, AH:12H -- EXTENDED SHIFT STATUS 

Prior to Issuing INT 16H Upon Return from INT 16H 

Low Low High 

~~I~ _______ 1_2_H ______ --+-------------------...... 

HfJJ_h 
Shift status** AX Ext shift status* 

BX t-------------+-----------c x 
DX 1--------------+-------------t 

~1~------------------------------------- ~1~---------------------------------------f 
/P 

.,.._ _______________________ _ 
IP~---------------------------------------1 flags ,__ __________________________ ....... flags.._ ______________________ __. 

ii~I ------------------------f ii~l---------------------------------------f 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT after 11/15/85, XT after 1/10/86, XT286, and PS/2 only 

•*See 4.112. Extended Keyboard Flags Byte 
•**See 4.107. Keyboard Flags Byte 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-110 

4.001. BIOS Services Summary 
4.106. INT 16H, AH=02H -- Read Flags 
7.09. PC & XT Typeahead Buffer Layout 
4.112. Extended Keyboard Flags Byte 
4.107. Keyboard Flags Byte 
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4.112. INT 16H, EXTENDED KEYBOARD FLAGS BYTE 

Bit Numbers· 
7 6 5 
x 

x 
x 

Source: 

See Also: 

4 3 2 1 0 Descrf12Jion 
S_ysR_g_ k~ held down 
Ca_Q_S Lock ke_y held down 
Num Lock k~ held down 

x Scroll Lock k~ held down 
x R!g_ht Alt ke_y held down 

x Rig_ ht Ctrl k~ held down 
x Left Alt k~ held down 

x Left Ctrl key held down 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-110 

4.107. INT 16H, Keyboard Flags Byte 
4.111. INT 16H, AH=12H -- Extended Shift Status 

4.113. INT 17H, AH:OOH -- WRITE CHARACTER 

Prior to Issuing INT 17H Upon Return from INT 17H 

Hiah Low High Low 
AX 
BX 
ex 
DX 

OOH l 
I 
l 

Printer number 

Character 
~~ 1-1------S-ta-tu_s_* ____ --+-----------------1 

~ t-1------------- ~t-1----------------~ 
/P IP 

flagsi-------------------------------1 --------------------------------~ flags ...._ ______________________________ _. 

~i~l--------------1 ~iii---------------------~ 
Notes: *See 4.114. INT 17H, Printer Status Byte 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-111 

4.114. INT 17H, PRINTER STATUS BYTE 

Bit Numbers· 
7 6 5 4 3 2 1 0 Descrf12!ion 
x Not Bu~ 

x Acknowled_g_e 
x Out of P~er 

x Selected 
x 110 Error 

·-

I I I I I 
-. 

Source: 

See Also: 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-111 

4.113. INT 17H, AH=OOH -- Write Character 
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4.115. INT 17H, AH:01 H -- INITIALIZE PRINTER PORT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 17H 

Hf.g_h 
01H l 

I 
l 

Printer number 

Low 

~ 11----------------1 

IP 1----------------1 flags.__ ______________________________________ __. 

g~li---------------
ss 
ES 1----------------------------------------------------------------1 

Upon Return from INT 17H 

High Low 

~~1~---------------S-ta_tu_s_* ______ --+--------------------------------------1 

~1~ -----------------! 

IP 
flags~----------------------------------------------------------------1 

cs 
~----------------------------------------------------------------------1 DS1--------------------------------------------1 SS 

~----------------------------------------------------------------1 ES.__ _____________________________ ___. 

Notes: *See 4.114. INT 17H, Printer Status Byte 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-111 

4.116. INT 17H, AH:02H -- STATUS REQUEST 

AX 
BX 
ex 
DX 

Prior to Issuing INT 17H 

H" h !9.!. 
02H l 

I 
l 

Printer number 

L ow 

~ ~1---------------1 
IP 

flags~------------------------------------------------------------------1 

iii~ ---------------------------------------------------1 

Upon Return from INT 17H 

High Low 

~~I 1----------------S-ta_tu_s_* ------------+---------------------------------

~ 1--------------------------------------------------------

IP 
flagsi--------------------------------------------------------------------------~ 

iilt----------------------------------------------------------1 

Notes: *See 4.114. INT 17H, Printer Status Byte 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-112 
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4.117. INT 18H: BASIC LOADER 

Prior to Issuing INT 18H 

High Low 

~~I I-------4---------1 

~ ~1-------------~ 
IPi------------------1 flags,__ _____________ --1 

Upon Return from INT 18H 

Interrupt does not return 

Notes: •Interrupt switches control to ROM BASIC 
•Not documented in IBM BIOS reference 

Source: Programmer's Guide to the IBM PC (Microsoft Press), 
Peter Norton, page 239 

See Also: 4.001. BIOS Services Summary 

4.118. INT 19H: BOOTSTRAP LOADER 

Prior to Issuing INT 19H 

Low High 

~~1------------------1 
~1-1---------------t 
IP..__ ____________ __. 

flags i.......---------------1 

~ii---------------

Upon Return from INT 19H 

Interrupt does not return 

Notes: Interrupt reboots computer by reading cylinder 0, sector 1 into 
segment 0, offset 7COOH. Control is transferred to that location. 

Source: 

See Also: 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-114 

4.001. BIOS Services Summary 
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4.119. INT 1 AH, AH:OOH -- READ CLOCK COUNT 

Prior to Issuing INT 1 AH 

High Low 

~fl~-----o-o_H ___________________ _ 
AX 
BX 
ex 
DX 

Upon Return from INT 1AH 

H!.g_h Low 
l 24-hour check* 

I 
HO Count 
LO Count 

~I .... --------------------------i ~11-------------------------------1 
IP 1----------------------------1 IP 

flags1----------------------------------1 flags.__ __________________________ __ 

~il-1--------------------------1 ~ill--------------------------------1 

Notes: 

Source: 

See Also: 

•Timer overflow flag is reset to 0 
•*O=hasn't been 24 hours since power-on; >0=has been 24 hours or more 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-115 

4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.120. INT 1 AH, AH=01 H -- Set Clock Count 

4.120. INT 1 AH, AH:01 H -- SET CLOCK COUNT 

Prior to Issuing INT 1 AH Upon Return from INT 1 AH 

H" h L 'lg/_ ow 
AX Interrupt returns no values 01H I 
BX 
ex 
DX 

l 
HO Count 
LO Count 

~ 1-------------------------
/P 1-------------------------------1 flags.__ __________________________ ___. 

~ilt---------------------------1 
Notes: 

Source: 

See Also: 

Timer overflow flag is set to 0 

IBM PS/2 and PC BIOS Interface Technical Reference, 
page 2-116 

4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.119. INT 1 AH, AH=OOH -- Read Clock Count 

249 



250 

4.121. INT 1 AH, AH:02H -- READ REAL TIME CLOCK TIME 

Prior to Issuing INT 1 AH 

High Low 

~~~1-----0_2_H-----+------------~ 
AX 
BX 
ex 
DX 

Upon Return from INT 1AH 

H' h IJ11 L ow 

BCD Hours BCD Minutes 
BCD Seconds DST O_QJion* 

~£:1~------------------------~ ~£:1~------------------------~ 
IP 1------------------------------1 flags,__ __________________________ __. fla'; I Carry set if clock not operating 

1!1~------------------------~ 1!1--------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT with BIOS dated 6/10/85 and after, XT286, Convertible, 
and PS/2 products 

*Daylight savings time option, O=not used 1 =Operative 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-116 

4.001. BIOS Services Summary 
4.122. INT 1AH, AH=03H -- Set Real Time Clock Time 
4.123. INT 1 AH, AH=04H -- Read Real Time Clock Date 

4.122. INT 1 AH, AH:03H -- SET REAL TIME CLOCK TIME 

Prior to Issuing INT 1AH Upon Return from INT 1AH 

H' h L '/fl!_ OW 

03H AX Interrupt returns no values 
BX 
ex 
DX 

BCD Hours 
BCD Seconds 

BCD Minutes 
DST O_Qtion* 

~1~ ---------------------------! 
IP 

flagsi------------------------------1 

lil~ ------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

This option works only on AT with BIOS dated 6/10/85 and after, 
XT286, and PS/2 products 

*Daylight savings time option, O=not used 1 =Operative 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

4.001. BIOS Services Summary 
4.121. INT 1 AH, AH=02H -- Read Real Time Clock Time 
4.124. INT 1 AH, AH=05H -- Set Real Time Clock Date 
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4.123. INT 1AH, AH:04H ··READ REAL TIME CLOCK DATE 

Prior to Issuing INT 1AH 

High Low 

~~1~ ~~-0-4-H~~-+-~~~~~--4 
AX 
BX 
ex 
DX 

Upon Return from INT 1AH 

H. h IJll L ow 

BCD Centu_!Y' BCD Year 
BCD Month BCD Day 

~~1~ ~~~~~~~~~~~~- ~1~ ~~~~~~~~~~~~-
IP 
~~~~~~~~~~~~~~--1 fla'; I Carry set if clock not operating flags..._~~~~~~~~~~~~~_. 

g~I 
ss~~~~~~~~~~~~~~-1 

Version Info: 

Notes: 

Source: 

See Also: 

ES 
....._~~~~~~~~~~~~~--' 

Applies to AT, Convertible and PS/2 only 

*Century is binary coded decimal 19 or 20 only 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

4.001. BIOS Services Summary 
4.121. INT 1 AH, AH=02H -- Read Real Time Clock Time 
4.124. INT 1AH, AH=05H --Set Real Time Clock Date 

4.124. INT 1AH, AH:OSH -- SET REAL TIME CLOCK DATE 

Prior to Issuing INT 1 AH Upon Return from INT 1 AH 

H" h L ~91 ow 
OSH AX Interrupt returns no values 

BX 
ex 
DX 

BCD CentuJY* 
BCD Month 

BCD Year 
BCD Da_y_ 

~1~~~~~~~~~~~~~-
/P 

flags~~~~~~~~~~~~~~-1 

Version Info: 

Notes: 

Source: 

See Also: 

Applies to AT, Convertible and PS/2 only 

*Century is binary coded decimal 19 or 20 only 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-117 

4.001 . BIOS Services Summary 
4.122. INT 1AH, AH=03H -- Set Real Time Clock Time 
4.123. INT 1AH, AH=04H -- Read Real Time Clock Date 
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4.125. INT 1 AH, AH=06H -- SET REAL TIME CLOCK ALARM 

Prior to Issuing INT 1 AH Upon Return from INT 1 AH 

L ow Low 
AX 
BX 
ex 
DX 

H!IJ...h 
06H 

BCD Hours 
BCD Seconds 

BCD Minutes 

~El~--------~~~------------1 

High 

~~1~--~----~-----~----~-----1 
~El----~------------~~~---1 

IP 
flagsi-----------------1 fla':s I Carry set if alarm not ready or no clock 

Version Info: Applies to AT, Convertible and PS/2 only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-118 

See Also: 4.001. BIOS Services Summary 
4.126. INT 1 AH, AH=07H -- Turn Off Real Time Clock Alarm 

4.126. INT 1 AH, AH=07H ·- TURN OFF REAL TIME CLOCK ALARM 

Prior to Issuing INT 1 AH 

Low High 

~~1~--~-0-7-H~----+-~----------~ 

~1~ ------------------~------! 
IP flags 1-----------------1 

Upon Return from INT 1AH 

Interrupt returns no values 

Version Info: Applies to AT, Convertible and PS/2 only 

Source: IBM PS/2 and PC BIOS Interface Technical Reference, page 2-118 

See Also: 4.001. BIOS Services Summary 
4.125. INT 1 AH, AH=06H -- Set Real Time Clock Alarm 
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4.127. INT 1AH, AH:09H ··READ REAL TIME CLOCK ALARM 

Prior to Issuing INT 1 AH Upon Return from INT 1 AH 

High Low H' h Jg_! L ow 

~~~1-----0-9-H----~-------------1 
AX 
BX 
ex 
DX 

BCD hours BCD minutes 
BCD seconds Alarm Status* 

~~1------------------------- ~~!------------------------~ 
IP IP 

flags~----------------------------1 -----------------------------! flags.__ __________________________ __. 

iii~------------------------~ 
Version Info: 

Notes: 

Source: 

See Also: 

Applies only to Model 30 and PC Convertible 

*O=alarm not enabled, 1 =alarm enabled, no power on 
2=alarm enabled, will power on system (Convertible only) 

IBM PS/2 and PC BIOS Technical Reference, page 2-119 

4.001. BIOS Services Summary 

4.128. INT 1AH, AH:OAH ··READ SYSTEM TIMER DAY COUNT 

Prior to Issuing INT 1 AH Upon Return from INT 1 AH 

High Low 

~~1~ _____ o_A_H------------------1 
AX 
BX 
ex 
DX 

H!g_h 
I 
l 

Count of day_s after 1 /1 /80 

l 

Low 

~1~--------------------------1 ~ 1~--------------------1 
IP ----------------------------- IP~-----------------1 flags.__ __________________________ _. flags,__ ______________________________ __. 

iii~---------------------------! iil~-----------------------------1 
Version Info: 

Source: 

See Also: 

Applies to XT after 1/10/86 and PS/2 only 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-120 

4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.129. INT 1 AH, AH=OBH -- Set System Timer Day Count 
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4.129. INT 1 AH, AH:OBH •• SET SYSTEM TIMER DAY COUNT 

AX 
BX 
ex 
DX 

Prior to Issuing INT 1 AH 

HfB_h 
OBH 

Count of day_s after 1 /1 /80 

Upon Return from INT 1 AH 

Low 
Interrupt returns no values 

~1~----------------------------~ 
IP 

flags ~----------------1 

Version Info: 

Source: 

See Also: 

Applies to XT after 1/10/86 and PS/2 only 

IBM PS/2 and PC BIOS Interface Technical Reference, page 2-120 

4.001. BIOS Services Summary 
4.002. BIOS Memory Usage Summary 
4.128. INT 1 AH, AH=OAH -- Read System Timer Day Count 
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5.01. DOS INTERRUPT USAGE BY VERSION 

DOS Versions that Support lnterru.PJ 
Int. Number lnterrupJ Name 1 1. 1 2 2.1 3 3.1 3.2 3.3 

20 32 Pro_g_ram terminate x x 0 0 0 0 0 0 
21 33 Function re_guest x x x x x x x x 
22 34 Terminate address x x x x x x x x 
23 351 Control-Break exit address x x x x x x x x 
24 36J Critical error handler vector x x x x x x x x 
25 37 Absolute disk read x x x x x x x x 
26 381 Absolute disk write x x x x x x x x 
27 391 Terminate & st<!Y,resident x x 0 0 0 0 0 0 
28 40 RESERVED R R R R R R R R 
29 41 RESERVED R R R R R R R R 
2A 42) MS-Net access x x x 
2B 43 RESERVED R R R R R R R R 
2C 44 RESERVED R R R R R R R R 
2D 45 RESERVED R R R R R R R R 
2E 46 RESERVED R R R R R R R R 
2F 471 Printer x 
2F 471 MultlQlex x x x 
30 481 RESERVED R R R R R R R R 
31 49 RESERVED R R R R R R R R 
32 50 RESERVED R R R R R R R R 
33 51 RESERVED R R R R R R R R 

-·- 34 521 --- ---RESERVED R 8 R R R R R R 
35 53 RESERVED R R R R R R R R 
36 54 RESERVED R R R R R R R R 
37 55 RESERVED R R R R R R R R 
38 561 RESERVED R R R R R R R R 
39 57 RESERVED R R R R R R R R 
3A 58 RESERVED R R R R R R R R 
3B 59 RESERVED R R R R R R R R 
3C 60 RESERVED R R R R R R R R 
3D 61 RESERVED R R R R R R R R 
3E 62) RESERVED R R R R R R R R 
3F 63 RESERVED R R R R R R R R 

Legend: X=supported, O=supported but considered obsolete, R=reserved for future use 

Notes: Interrupt 2FH changed name beginning with DOS 3.1. 

Source: IBM DOS 3.3 Technical Reference, pages 6-1 to 6-33 

See Also: 3.001. INT 21 H Functions by DOS Version Summary 
5.02. INT 24H Error Codes 
5.03. INT 25H Absolute Disk Read 
5.04. INT 26H Absolute Disk Write 
5.06. INT 2FH Multiplex 
7.04. PC Interrupt Usage Summary 
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5.02. INT 24H ERROR CODES 

For Error Codes Returned in AH Register: 

Bit Numbers 
7 6 5 4 3 2 1 0 Name Allowable Values 

x T__m_e of QQ_eration O=read o_Q_eration; 1 =write o_Q_eration 
x x Location of error 00 =DOS Area 

01 =FAT 
10 = directory 
11 = data area 

x Fail re~onse 0 = fail not allowed, 1 = fail allowed 
x Re!!Y_ res_Q_onse 0 = re!!Y_ not allowed, 1 = re!!Y_ allowed 

x !_g_nore re~onse 0 = can't be lg_nored, 1 = can be jg_nored 
x NOT USED NOT USED 

x Device type 0 =disk drive device,** 1 =other device tYPe* 

Notes: •*If bit 7=1, then either the memory image of the FAT is bad, or the error occurred on a 
character device. To determine the type of error, examine bit 15 of the fifth byte in the 

device header (attribute bits). If it is 0, the error is a bad memory image of the FAT. 
Otherwise, bits 0-3 wiil teii you what character device failed, as foiiows: 

Bit Number 
3 2 1 0 Character Device that Failed 

x Current standard in_Q_ut 
x Current standard ou!Q_ut 

x Current NULL device 
x Current clock device 

•**If bit 7=0, then AL contains the failing drive number. 

Error Code Returned in Low Byte of DI Register: 

DOS versions 
Error Code Error Name 1.x 2.x 3.x 

0 0 Write attem_m on write~otected media 
1 1 Unknown unit 
2 2 Drive not read_y_ 
3 3 Unknown command 
4 4 Data error iCRC erroi:)_ 
515 Bad r~uest structure le~th 
6(6 Seek error 
7(7 Unknown media _!yQ_e 
8(8 Sector not found 
9 91 Printer is out of_Q_<!Q_er 

A 10 Write fault 
B 11 Read fault 
c 12 General failure 
D 13 UNDEFINED 
E 14 UNDEFINED 
F 15 Invalid disk chan_g_e 

Legend: X=supported, R=reserved 

Notes: These are the same error codes returned by a 
device driver in its request header 

x x 
x 

x x 
x 

x x 
x 

x x 
x 

x x 
x 

x x 
x 

x x 
R R 
R R 

Source: IBM DOS 3.3 Technical Reference, pages 6-15 to 6-16, 
6-19 to 6-23 

See Also: 5.01. DOS Interrupt Usage by Version 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
R 
R 
x 
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5.03. INT 25H ABSOLUTE DISK READ 

AX 
BX 
ex 
DX 

Prior to Interrupt 

Hig_h Low 
1 Drive number* 

Offset of transfer address 
Number of sectors to read 
Beginni11g_ lo_gjcal sector # 

~i: t-1---------
f/a:S 1-1-----------1 
cs 
D S ""'s,....e-~-m-e_n_t o"""'f"'""t-ra-n-sf_e_r -ad-d-re_s_s--1 

SS 
ES 1------------1 

Notes: •*O=A, 1=B, and so on 

Upon Return from Interrupt 

SP Destroyed 
BP Destro_y_ed 
SI Destro_y_ed 
DI Destro_y_ed 

IP I Destroi'.ed I 
flags Destroyed ** 

ii1~~~~~~~~---t1 
•**On error CF=1 and AX contains error data 

Source: IBM DOS 3.3 Technical Reference, pages 6-24 to 6-25 

See Also: 5.04. INT 26H Absolute Disk Write 
5.05. INT 25H and 26H Error Codes 

5.04. INT 26H ABSOLUTE DISK WRITE 

Notes: 

AX 
BX 
ex 
DX 

Prior to Interrupt 

Hig_h Low 
J Drive number* 

Offset of transfer address 
Number of sectors to write 
B~nnin_g_ lo_g_ical sector # 

~~1----------1 
fla:S 1-l -----------1 

cs 
i-----------~ OS Se_g_ment of transfer address 

SS 
i-----------~ ES.__ _______ __. 

•*O=A , 1 =B, and so on 

Upon Return from Interrupt 

AX BX ...,,_..._ .......... _._---it=--........ '""'---1 

cx~_..._.;_....._ _ _._......._---t 
DX ...___ ____ __......_ ____ __ 
SP Destro...Y.ed 
BP Destrqy_ed 
SI Destrqy_ed 
DI Destro_y_ed 

IP I Destro:t:ed I 
flags Destroyed ** 

iil~~~~~~~~----11 
•**On error CF=1 and AX contains error data 

Source: IBM DOS 3.3 Technical Reference, page 6-25 

See Also: 5.03. INT 25H Absolute Disk Read 
5.05. INT 25H and 26H Error Codes 
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5.05. INT 25H AND 26H ERROR CODES 

Error Code Error Name 1.x 2.x 3.x 
02 2 Error lather than those listed belowl x x x 
03 3 Write attempt on write:Protected device x x x 
04 4 Re_g_uested sector not found x x x 
08 8 Bad CRC on disk read x x x 

40 64 SEEK o_Q_eration failed x x x 
80I128} Attachment failed to res_Q_ond x x x 

Legend: X=supported 

Source: IBM DOS 3.3 Technical Reference, page 6-25 

See Also: 5.03. INT 25H Absolute Disk Read 
5.04. INT 26H Absolute Disk Write 

5.06. INT 2FH MULTIPLEX 

Prior to Interrupt Upon Return from Interrupt 

Hi h Low Hjg_h Low 
AX Process* Function** AX Print error codes¥ l State**** 
BX BX I 
ex ex l 
DX Offset of inter to ASCllZ strin *** DX Error coul'!ft 

~J--~~~~~~~~~---1 

fla:S li---------------1 
cs 1-----------.,.....,.-....... ---1 
DS S~ment of_Q_ointer to ASCllZ stril}Q_*** 

ssi-------------~ 
ES 

.__ ___________ ___, 

SP 
BP 1------------~ 

SI Offset of _Q_ointer to__g_ueuef 
DI 

_____________ __. 

fla:~l-------------4 
cs 1------------~ 
D S S~ment of _Q_Ointer to _g_ueue_t 
SS 
ES --------------1 

Version Info: Interrupt used in DOS 3.x only 

Notes: 

Source: 

See Also: 

•*Process is one of the following: 

•**Function is one of the following: 

•***Functions 1 and 2 only 

1 =resident portion of PRINT 
2 =resident portion of ASSIGN 
1 OH = resident portion of SHARE 
B7H =resident portion of APPEND 
COH-FFH = reserved for user applications 

O = get installed state 
1 = submit file 
2 = cancel file 
3 = cancel all files 
4 =status 
5 = end of status 

•****Function O only; one of the following: 

·tFunction 4 only 

O = not installed, OK to install 
1 = not installed, do not install 
FFH = installed 

•¥Function 5 only (See 5.07. INT 2FH Error Codes) 

IBM DOS 3.3 Technical Reference, pages 6-28 to 6-33 

5.07. INT 2FH Error Codes 
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5.07. INT 2FH ERROR CODES 

Error Code Error Name 1.x 2.x 3.x 
1 Invalid function x 
2 File not found x 
3 Path not found x 
4 Too man_y_ O_Q_en files x 
5 Access denied x 
8 Queue full x 
9 Busy_ x 
12 Name too lol}g_ x 

Legend: X=supported 

Source: IBM DOS 3.3 Technical Reference, page 6-29 

See Also: 5.06. INT 2FH Multiplex 

5.08. INT 33H: MOUSE FUNCTIONS SUMMARY 

lnterruQJ Function* Descrj_mion Comments 
33H OOH Mouse installed flag Also resets mouse to default driver values 

01H Show cursor 
02H Hide cursor 
03H Get mouse position and button status 
04H Set mouse cursor position 
05H Get button press information 
06H Get button release information 
07H Set min/max horizontal position Restricts mouse movement to window 
08H Set min/max vertical position Restricts mouse movement to window 
09H Set graphics cursor block 
OAH Set text cursor 
OBH Read mouse motion counters 
OCH Set user-defined subroutine input mask 
OOH light pen emulation ON 
OEH light pen emulation OFF 
OFH Set mickey/pixel ratio 
10H Conditional OFF 
13H Set double~eed threshold 

Notes: *Value entered in AX register 

Source: Microsoft Mouse User's Guide, page 175 
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5.09. INT 33H, AX:OOH - MOUSE INSTALLED FLAG 

Prior to Issuing INT 33H 

High Low 

~~li-----------O-OH----------------4 
AX 
BX 
ex 
DX 

Upon Return from INT 33H 

H' h JgJ L ow 
Status* 

Buttons** 

~1~------------------------~ ~~1-------------------------
fla~~l-------------------------------4 IP 1-----------------------------fl a gs __ ~~~~~~~~~~~~--

iil~~~~~~~~~~~~----1 ii~I-------------------------
Notes: 

Source: 

See Also: 

•Function also resets mouse driver to default parameters 
•*O=mouse not installed; -1=mouse installed 
•**Always 2 for Microsoft Mouse 

Microsoft Mouse User's Guide, pages 176 to 177 

5.28. INT 33H, Mouse Driver Default Parameters 

5.10. INT 33H, AX:01H -- SHOW CURSOR 

Prior to Issuing INT 33H Upon Return from INT 33H 

Low High 

~~1~----------0-1H------------~ 
Interrupt returns no values 

~1~ ------------------------~ 
IP 

flags~--------------------------~ 

Notes: 

Source: 

See Also: 

Cursor flag is incremented by this function; cursor is displayed 
if the cursor flag has a value of O (default is -1) 

Microsoft Mouse User's Guide, page 178 

5.28. INT 33H, Mouse Driver Default Parameters 
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5.11. INT 33H, AX:02H -- HIDE CURSOR 

Prior to Issuing INT 33H 

Low High 

~~1~---------o-2_H------------~ 

~£1~-------------------------1 
IP1--------------------------~ 

flags -----------------' 

1~1~-------------------------

Upon Return from INT 33H 

Interrupt returns no values 

Notes: Cursor flag is decremented by this function; 
cursor is removed from screen 

M!crosoft Meuse User's Guide, pages 178 to 179 

See Also: 5.28. INT 33H, Mouse Driver Default Parameters 

5.12. INT 33H, AX:03H -- GET POSITION AND BUTTON STATUS 

Prior to Issuing INT 33H 

High Low 

~~1~ __________ o_3_H ____________ __ AX 
BX 
ex 
DX 

Upon Return from INT 33H 

H!J]_h 

Button status* 
Horiz _Q_osition 
Vert _12_osition 

Low 

~£1~ -------------------------- ~i:li--------------------------1 
IP IP ---------------------flags ________________ .... ---------------------~ flags~--------------------------

lil~------------------------~ 
Notes: 

Source: 

See Also: 

•A bit value of 1 represents a button held down (O=button up) 
•*Bit 0 represents left button. bit 1 represents right button 

Microsoft Mouse User's Guide, page 179 

5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.14. INT 33H, AX=05H -- Get Button Press Information 
5.15. INT 33H, AX=06H -- Get Button Release Information 
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5.13. INT 33H, AX:04H -- SET MOUSE CURSOR POSITION 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

H' h JQJ_ 
04H 

Horz _Q_osition 
Vert _Q_Osition 

Upon Return from INT 33H 

L ow 
Interrupt returns no values 

~ 11--------------t 
IP 1------------------------------fl a gs.._ __________________________ ____, 

~!!~------------~ 
Notes: 

Source: 

See Also: 

•Position may be rounded to nearest values if screen is not in 
high resolution mode 

•Position must be within range for current video mode 

Microsoft Mouse User's Guide, page 180 

5.12. INT 33H, AX=03H -- Get Position and Button Status 
5.14. INT 33H, AX=05H -- Get Button Press Information 
5.15. INT 33H, AX=06H -- Get Button Release Information 

5.14. INT 33H, AX:05H -- GET BUTTON PRESS INFORMATION 

Prior to Issuing INT 33H Upon Return from INT 33H 

High Low H' h JQJ_ 
Status** 

Count*** 

L ow 

~~~1 ~~~~-B_u~t~~~-~~~~~~~---1 AX 
BX 
ex 
DX 

Horz _Q_osition at last_Qress 
Vert _Q_osition at last_Qress 

~£:1~ ------------~ ~i:li---------------1 
IP IP 1------------------------------ 1-------------------------------fl a gs .._ __________________________ ____, f/ a gs.._ __________________________ ___, 

~!I~------------~ ~!li---------------1 
Notes: 

Source: 

See Also: 

•*O=left button, 1 =right button 
•**Bit 0 represents left button, bit 1 is right button; 1 =button down, O=button up 
•***Count of button presses, in range of 0 to 32767, set to 0 after call 

Microsoft Mouse User's Guide, page 181 

5.12. INT 33H, AX=03H -- Get Position and Button Status 
5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.15. INT 33H, AX=06H -- Get Button Release Information 
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5.15. INT 33H, AX:06H -- GET BUTTON RELEASE INFORMATION 

Prior to Issuing INT 33H Upon Return from INT 33H 

High Low H h ig_J L ow 
Status** 

Count*** ~~1~--------=B=ut~~~~H~*--------------1 
AX 
BX 
ex 
DX 

Horz _Q_osition at last release 
Vert _Q_Osition at last release 

~£:1~---------------------------1 ~i: 11---------------------------1 
IP IP 
i----------------~ flags....._ ______________ .... flags ----------------1 

~!Ji---~~--------------------1 
Notes: 

Source: 

See Also: 

•*O=left button, 1 =right button 
•**Bit 0 represents left button, bit 1 is right button; 1 =button down, O=button up 
•***Count of button releases, in range of 0 to 32767, set to 0 after call 

Microsoft Mouse User's Guide, page 182 

5.12. INT 33H, AX=03H -- Get Position and Button Status 
5.13. INT 33H, AX=04H -- Set Mouse Cursor Position 
5.14. INT 33H, AX=05H -- Get Button Press Information 

5.16. INT 33H, AX:07H -- SET MIN AND MAX HORIZONTAL POSITION 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

tgh 
07H 

Minimum _Q_osition 
Maximum -~osition 

Upon Return from INT 33H 

L OW 

Interrupt returns no values 

~ 11--------------------------
IP ----------------1 flags ,__ ______________ .... 

~!11--------------------------
Notes: 

Source: 

See Also: 

•Function restricts mouse movement to horizontal coordinates 
specified 

•If min value is greater than max, the two values are swapped 

Microsoft Mouse User's Guide, page 183 

5.17. INT 33H, AX=08H -- Set Min and Max Vertical Position 
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5.17. INT 33H, AX:OSH -- SET MIN AND MAX VERTICAL POSITION 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

Hfg_h 
08H 

Minimum _Q_Osition 
Maximum __Q_osition 

Low 

~1~~~~~~~~~~~~~~ 

/Pi--~~~~~~~~~~~~~---1 
flags.._~~~~~~~~~~~~~~~ 

iii~~~~~~~~~~~~~-

Upon Return from INT 33H 

Interrupt returns no values 

Notes: •Function restricts mouse movement to vertical coordinates 
specified 

•If min value is greater than max, the two values are swapped 

Source: Microsoft Mouse User's Guide, page 184 

See Also: 5.16. INT 33H, AX=07H -- Set Min and Max Horizontal Position 

5.18. INT 33H, AX:09H -- SET GRAPHICS CURSOR BLOCK 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

Hfg_h Low 
09H 

Horz hot s__Q_ot 
Vert hot s~ot 

Offset of __Q_Ointer to screen/cursor masks 

~i1~~~~~~~~~~~~~~ 

/Pi--~~~~~~~~~~~---1 
flags..._~~~~~~~~~~~~~ ....... 

cs 
i--~~~~~~~~~~~~~----i 

DS 
ssi--~~~~~~~~~~~~~~ 

ES Segment of__Q_ointer to screen/cursor masks 

Upon Return from INT 33H 

Interrupt returns no values 

Notes: Hot spot values must be within the range -16 to 16 

Source: 

See Also: 

Microsoft Mouse User's Guide, page 185 

5.19. INT 33H, AX=OAH -- Set Text Cursor 
5.27. INT 33H, Screen and Cursor Masks 
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5.19. INT 33H, AX:OAH -- SET TEXT CURSOR 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

H' h JgJ 
OAH 

Cursor tvoe* 
Screen mask** 
Cursor mask*** 

Upon Return from INT 33H 

L ow 
Interrupt returns no values 

~ 11---------------1 

IP 
flags 1-----------------1 

Notes: 

Source: 

See Also: 

•*O=software cursor, 1 =hardware cursor 
•**Screen mask if software cursor, otherwise scan line start for 
hardware cursor 

•***Cursor mask if software cursor. otherwise scan line end tor 
hardware cursor 

Microsoft Mouse User's Guide, page 187 

5.18. INT 33H, AX=09H -- Set Graphics Cursor Block 
5.27. INT 33H, Screen and Cursor Masks 

5.20. INT 33H, AX:OBH -- READ MOUSE MOTION COUNTERS 

Prior to Issuing INT 33H Upon Return from INT 33H 

High Low 

~~1-1-----0-B_H--------1 
AX 
BX 
ex 
DX 

H' h '/fl/_ 

Horizontal count 
Vertical count 

L ow 

~1~--------------- ~~1---------------
/P t-----------------f flags,__ ______________ ~ IP 1-----------------f 

Notes: 

Source: 

flags.__ ______________ ~ 

~11~---------------------~ 
•Count values returned are the number of mickeys moved since 
the last call to this function. A mickey is 1/200 of an inch. 

•Count values are in range -32768 to 32767 

Microsoft Mouse User's Guide, page 188 
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5.21. INT 33H, AX:OCH •• SET USER-DEFINED SUBROUTINE INPUT MASK 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

Hjg_h Low 
OCH 

Call mask* 
Offset of _Q_ointer to subroutine 

~!~------------------------~ 
IP~------------------~ flags..._ ______________ _. 

cs __________________________________ -1 

DS ----------------------s s _________________________________ -1 

ES Se_g_ment of _Q_ointer to subroutine 

Upon Return from INT 33H 

Interrupt returns no values 

Notes: •Subroutine is called when any of the conditions whose bit is 1 is met: 

Bit Condition 
0 Cursor _Q_osition chaQg_es 
1 Left button _Q_ressed 
2 Left button released 
3 R!g_ht button _Q_ressed 
4 Right button released 

5-15 NOT USED 

•Subroutine is passed information as follows: 

RJ!fJ_ Information 
AX Mask with condition bit set that tr!gg_ered call 
BX Button state _{_bit O=left, 1 =r!.9_h!l 
ex Horizontal cursor _Q_osition 
DX Vertical cursor _Q_osition 

Source: Microsoft Mouse User's Guide, pages 189 to 190 

5.22. INT 33H, AX:ODH •• SET LIGHT PEN EMULATION ON 

Prior to Issuing INT 33H Upon Return from INT 33H 

Low High 

~~1~ __________ o_o_H ____________ ~ Interrupt returns no values 

~1~ ------------------------~ 
IP~----------------~ flags..._ _________________ _. 

iii~------------------------~ 
Notes: 

Source: 

See Also: 

Function causes mouse to emulate light pen, as follows: 
Pen is down when both buttons are down 
Pen is off screen when both buttons are up 

Microsoft Mouse User's Guide, page 191 

5.23. INT 33H, AX=OEH -- Set Light Pen Emulation OFF 
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5.23. INT 33H, AX:OEH -- SET LIGHT PEN EMULATION OFF 

Prior to Issuing INT 33H Upon Return from INT 33H 

High Low 

~~ 11-------0-E_H--------1 Interrupt returns no values 

~i: 11---------------1 
IP1--------~--------1 flags .....__ _____________ __, 

~ii.,__ ___________ __ 
Notes: Function disables light pen emulation 

Source: Microsoft Mouse User's Guide, page 192 

See Also: 5.22. INT 33H, AX=ODH -- Set Light Pen Emulation ON 

5.24. INT 33H, AX:OFH -- SET MICKEY TO PIXEL RATIO 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

Hjg_h 
OFH 

Horizontal ratio 
Vertical ratio 

Low 

~£:1~--------------~ 
fla':'s~I-------------~ 

~ii~-------------

Upon Return from INT 33H 

Interrupt returns no values 

Notes: •Ratio values must be in range 1 to 32767 
•Default horizontal value is 8 
•Default vertical value is 16 

Source: Microsoft Mouse User's Guide, page 193 
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5.25. INT 33H, AX:1 OH -- CONDITIONAL OFF 

AX 
BX 
ex 
DX 

SP 

Prior to Issuing INT 33H 

Hfg_h Low 
10H 

UQPer x screen coord 
U_QQ_er _y_ screen coord 

1-------------------------------i BP 
S/1----------L-o_w_e_r_x_s_c-re_e_n_c_o_o_rd------i 

D/.._ _________ Lo_w_e_r _ _y_ __ s_cr_e_e_n_c_oo_r_d ____ ~ 

IP ------------------------------! flags.__ __________________________ ___. 

~iii---------------------------

Upon Return from INT 33H 

Interrupt returns no values 

Notes: Function defines region for updating; mouse cursor hidden when 
in this region, and you must use INT 33H, AX=01 H to turn it back on 

Source: Microsoft Mouse User's Guide, page 193 

See Also: 5.10. INT 33H, AX=01 H -- Show Cursor 

5.26. INT 33H, AX:13H -- SET DOUBLE SPEED THRESHOLD 

AX 
BX 
ex 
DX 

Prior to Issuing INT 33H 

Hfg_h 
13H 

Threshold s_Qeed* 

Low 

~1~ ------------------------~ 
IP 

flags -----------------------------1 

~ii~------------------------~ 

Upon Return from INT 33H 

Interrupt returns no values 

Notes: *Speed defined in Mickeys per second; default is 64 

Source: Microsoft Mouse User's Guide, page 194 
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5.27. INT 33H, SCREEN AND CURSOR MASKS 

Effect of Screen and Cursor Mask Combinations: 
Screen mask bit Cursor mask bit Resulting_ screen bit 

0 0 0 
0 1 1 
1 0 Unchan_g_ed 
1 1 Inverted 

Screen Data for Character: 
Bit Number* Descr!.eJion Comments 

15 Blink control 1 =blinkin_g_ character 
12-14 Bac~ound colo_!: 

11 lntensi!Y_ control 1 =h_i_g_h intensi!Y_ 
8-10 ForEm_round color 
0-7 Character 

Notes: *Bytes are stored in reverse order 

Source: Microsoft Mouse User's Guide, pages 165 to 166 

See Also: 7.25. CGA Character Attributes 

5.28. INT 33H, MOUSE DRIVER DEFAULT PARAMETERS 

Function Parameter Comments 
Cursor _Q_osition Screen center elJ.:, 100,320 for CGA in 640x200 mono mode 
Internal cursor fl~ -1 Means not dis_QIC!Y_ed 
Gra_Q.hics cursor -1,-1 Arrow 
Text cursor lnvertin_g_ box 
lntern.~2._t call mask AllO No interru_.ms 
Ljg_ht_Q_en emulation mode Enabled 
Mickewixel ratio Ihorij 8to 8 
Micke_y{Q!xel ratio lver!}_ 16 to 8 
Min/max cursor j)_OS IhorzI Varies Set to maximum width of video mode 
Min/max cursor _Q_os l.verU_ Varies Set to maximum hejg_ht of video mode 

Source: Microsoft Mouse User's Guide, pages 176 to 177 

See Also: 5.09. INT 33H, AX=OOH -- Mouse Installed Flag 
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5.29. INT 67H: EXPANDED MEMORY MANAGER FUNCTIONS SUMMARY 

Interrupt 
67H 

Notes: 

Source: 

Function* DescriQJion Comments 
40H Get status 
41H Get page frame address 
42H Get page count 
43H Allocate pages 
44H Map memory 
45H Deallocate pages 
46H Get version 
47H Save page map 
48H Restore page map 
4BH Get handle count 
4CH Get page count for a handle 
4DH Get page counts for all handles 
4EH,O Getmap 
4EH,1 Set map 
4EH,2 Swap map 
4EH,3 Get size 
60H Get physical window array EEMS only 
68H Get system physic.al window array EEMS only 
69H Map page into window EEMS only 
6AH,O Get system map EEMS only 
6AH,1 Set system map EEMS only 
6AH,2 Swap system map EEMS only 
6AH,3 Get map size EEMS only 
6AH,4 Set standard mapping EEMS only 
6AH,5 Set alternate mapping EEMS only 
6AH,6 Deallocate initial_Q_C!Q_es EEMS on!Y_ 

•These functions work only if an Expanded Memory Manager (EMM) 
is active in the system. To check for EMM, see Advanced MS-DOS, 
pages 182 to 185. 
•*First number is AH, second number (if any) is AL 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 442 to 443 
AST Rampage Technical Reference 
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5.30. INT 67H, AH:40H •• GET STATUS 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low 

~~I I----4-0H----t--------1 

High Low 

~~ 11----st_a_tu_s_* --+----------1 

~ 11---------------1 ~i1~------------------------~ 
fla:S li-----------------1 fla:Sli---------------~ 

!111--------------------------1 !ii~------------------------~ 
Notes: *OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 

Error Codes) 

Source: 

See Also: 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 44 i to 442 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.31. INT 67H, AH:41H -- GET PAGE FRAME ADDRESS 

Prior to Issuing INT 67H Upon Return from INT 67H 

Low Hig_h Low High 

g11----4-1 H----+--------1 

AX 
BX 
ex 
DX 

Status* T 
Segment address of p~ge frame 

T 
T 

~I I------------- ~1~---------------1 
f/a: 1-j --------------1 na:SI~-------------~ 

!ii~----------------------~ !il~--------------------1 
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 442 to 443 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.32. INT 67H, AH:42H -- GET PAGE COUNT 

Prior to Issuing INT 67H 

High Low 

~~j .... ___ 42_H--------~ 

~i 11--------------1 
fla: li---------------11 

~iii----------------------~] 

Upon Return from INT 67H 

Hi h Low 

AXi----=S~ta~t~us~*----....L..------------f 
BX Unallocated a es ex i--.....;;.....;.;...~.;.;.;;..;~~..;;.....-------------f 
DX.__ __ T_o~ta=l""'"'"""a_e.;....;;.co=u~n~t ______________ ~ 

~~1--------------------------~ 
IP ~------------------------1 flags ,__ ________________________ --1 

~11~----------------1 
Notes: *OO=no error (Otherwise see.5.56. INT 67H, Expanded Memory Manager 

Error Codes) 

Source: 

See Also: 

Advanced MS-DOS (Microsoft Press), Ray Duncan, page 443 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.33. INT 67H, AH:43H -- ALLOCATE PAGES 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

Hjg_h 
43H 1 

PC!Q_es to allocate 
1 
I 

Low 
AX 
BX 
ex 
DX 

Upon Return from INT 67H 

High 
Status* I 

I 
EMM paoe handle 

Low 

~£:11-----------------1 ~1-1----------------~ 
fla:l~--------------------1 fla: ~1-------------------1 

~111---------------f ~ili--------------------------1 
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 444 to 445 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.34. INT 67H, AH:44H -- MAP MEMORY 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low 
AX BX 1-----,.------;...;..;.;~....;;;,;;,r;.;;;...;.;._--1 ~~I~ ___ s_ta-tu_s_* --........--------1 
ex 
DX ..-~.,...,.....---.,..-----------1 

~~1 .... -----------~ ~1~--------------
fla':'s~l--------------1 fla':'sl'"" --------------

i!li------------------- iii~------------------------
Notes: 

Source: 

See Also: 

•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

•**Must be in range 0-3 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 445 to 446 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.33. INT 67H, AH=43H -- Allocate Pages 
5.56. INT 67H, Expanded MemorY Manager Error Codes 

5.35. INT 67H, AH:45H -- DEALLOCATE PAGES 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

H' h !J1!. 
45H I 

l 
I 

EMM _mi.__g_e handle 

Upon Return from INT 67H 

L ow High Low 

~~~1----s-t_m_u_s* __________________ ~ 

~Ii-------------~ ~~1--------------1 
fla':'s li---------------1 fla'; 1-l ---------------------------1 

i!I~----------------------~ iii~-----------------------
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 446 to 447 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.33. INT 67H, AH=43H --Allocate Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.36. INT 67H, AH:46H -- GET EMM VERSION 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low HfQh Low 

i~~-----4-6H-----+-------------1 
DXi..... ________________________ ___, 

AX Status* Version** 
BX 1--------""""'-'"------+-----"-.....;...-----1 

ex 
DX 1-------------+------------1 

SP ----------------------------1 BP Sli-----------------------------1 
DI.._ ______________________ _, 

~~1 ------------------------~ 
IP 1--------------------------~ flags,__ ________________________ __, IP~------------------------~ 

flagsL------------------------J 

esl DS1--------------------------~ 

~~:==========================~ 
g~~------------------------~ SS 
ESi-------------------------; 

Notes: •*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: 

See Also: 

•**HO nibble is BCD-coded major version number, LO nibble 
is BCD-coded minor version number 

Advanced MS-DOS (Microsoft Press}, Ray Duncan, pages 447 to 448 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.37. INT 67H, AH:47H -- SAVE PAGE MAP 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

Hjg_h 
47H l 

I 
I 

EMM P~e Handle 

Upon Return from INT 67H 

Low High Low 

~~11-___ st_a_tu_s_* --+--------~ 

~~ !-----------------~ ~1-1-----------------------~ 

fla:S !1----------------------------1 IP 1-------------------------1 
flagsL------------------------1 

~111----------------------------1 ~11-1------------------------~ 
Notes: 

Source: 

See Also: 

*00=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press}, Ray Duncan, pages 448 to 449 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.33. INT 67H, AH=43H -- Allocate Pages 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.38. INT 67H, AH:48H -- RESTORE PAGE MAP 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

H' h 'lfll_ 

48H I 
1 
I 

EMM_Q_C!Q_e handle 

Upon Return from INT 67H 

L ow High Low 

~~ 1-1---S-ta-tu_s_* ________ __ 

~ 1.---------------1 ~It----------------! 
fla: 11---------------1 IP 

flags t------------------1 

!ilt-----------------1 !it-I ------------------------------------------------1 

Notes: 

Source: 

See Also: 

•Function is used after an INT 67H, AH=47H call 
•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 

Error Codes) 
Advanced MS-DOS (Microsoft Press), Ray Duncan, page 449 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.33. INT 67H, AH=43H --Allocate Pages 
5.37. INT 67H, AH=47H -- Save Page Map 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.39. INT 67H, AH:4BH -- GET HANDLE COUNT 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low Low 

g11----48-H----------i 

AX 
BX 
ex 
DX 

Hfgjl 
Status* l 

Number of handles 

l 
I 

~£1 t---------------1 ~J,~-----------------1 
DI ....__ _____________ __. 

IP IP 
flags t-----------------1 ----------------------1 flags..._ _______________ ___. 

Notes: 

Source: 

See Also: 

!i ..... 1-----------------------
*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
EiiOr Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 450 to 451 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.40. INT 67H, AH:4CH -- GET PAGE COUNT FOR HANDLE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

!9_h 
4CH l 

I 
l 

EMM _Q_~e handle 

L ow 
AX 
BX 
ex 
DX 

Upon Return from INT 67H 

h H!JJJ. 
Status* l 

Number of _Q_C!9_es** 
I 
l 

Low 

~1~------------------------1 ~1~------------------------~ 
fla~~I--------------------------~ IP~----------------------------1 flags.._ __________________________ __, 

iii~-------------------------------- ~ili-----------------------------4 
ES --------------------------........ 

Notes: 

Source: 

See Also: 

•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
•**Logical pages in range of 1 to 512 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 451to452 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.41. INT 67H, AH:4DH -- GET PAGE COUNTS FOR ALL HANDLES 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low Low 

~~ 1----4-D_H _______________ _ 
AX 
BX 
ex 
DX 

Hig_h 
Status* I 

Number of handles 
I 
I 

SP 
BP~-----------------------~ 

SP BP ~-------------------1 

Sl~,...._~-------------------t 
DI Offset of_Q_ointer to em_my_arr<!Y_ 

Sl....,._,...._ ______ _,..~------------1 
DI Offset of_Q_ointer to filled arra_y_ 

IP -------------------------1 flags.__ ______________________ __. 

cs 
DS~--------~------------~ 

cs 
DS -------------------1 

SS 
ES~-----...,--~-------a-rr-a----~ 

SS 
ES """s-~--m-e-nt_o_f~-oi-n-te-r-to-f-ill-ed-a-rra-~------1 

Notes: 

Source: 

See Also: 

•Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 452 to 453 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.40. INT 67H, AH=4CH -- Get Page Count for Handle 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.42. INT 67H, AH:4EH, AL:OOH -- GET PAGE MAP 

Prior to Issuing INT 67H Upon Return from INT 67H 

H' h 1fE L ow 

~~ 1 .... ___ 4E_H----+---o_o_H __ --I 
AX 
BX 
ex 
DX 

Status* I 
Number of handles 

I 
l 

SP SP BP ...._--------------t BP.....----------------1 
Sl...,,....,_ __ .....,.........,.... ______________ ---1 

D I Offset of _Q_ointer to em.my_ arr~ 
SI 
Dl~O~ff.,...s-e-to~f~~-o~in-te-r-to-f~il~led...,_a-rr-~-----~ 

fla; 1-------------- IP...._ ________________________ ~ 
flags.__ _____________ __. 

cs cs i---------------
D S ...._--------------t 
SS 

DS.....----------------1 
SS 

ES 1-S-e_gi_m_e-nt_o_f-~-o-in-te-r-to_e_m_1p-ty_-a-rr_ay __ __ -------------------t ES Segment of_Q_ointer to filled array_ 

Notes: 

Source: 

See Also: 

•Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
•'OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.43. INT 67H, AH:4EH, AL:01 H -- SET PAGE MAP 

Prior to Issuing INT 67H Upon Return from INT 67H 

Low High Low 

~~ 1-1----4-EH __________ o_1_H ___ _ 

High 

~~ 11----st_a_tu_s_* --....-------

SP i----------------B P 
SI ~O,,..,ff.,...s_e_t o~f-~-o-in-te-r-to _ _m_a_ill!_e_m_a_!Q__a_rr-~-----1 ~ 1 ..... ------------------------1 
DI ..._ ____________ __, 

fla;~l----------------1 IP 
flags ....... -----------------~ 

cs i-----------------D S arra SS 1-"-'....__._.;...;.......,-=;.;....;.;;..i;..;~---'~"'--...._--t ~ii~------------------------~ ES ..._ ____________ __, 

Notes: 

Source: 

See Also: 

•Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.44. INT 67H, AH:4EH, AL:02H -- SWAP PAGE MAP 

Prior to Issuing INT 67H Upon Return from INT 67H 

Low 

~~ li----4E-H----+---0-2-H----t 

High 

~~11-_____ s_ta-tu_s_* --...----------1 

SP BP1------------------------------1 SP 
BP 1---------------------------------1 

S I Offset of _Q_ointer to t:>_ag_e map arr~ s1....,,..,.,...-____ ___, ______ --1 

DI ...._ ________________________ __. D I Offset of _Q_ointer to _Q_revious _Q_~e m<!Q_ arr<!Y_ 

IP IP ----------------------------t ---------------------------------1 
flags~--------------------------' flags .___ ____________________________ ___. 

g~ I Segment of pointer to page map array 
SS 

SS I I ESi----------------------------1 ES Segment of pointer to previous page map array 

Notes: 

Source: 

See Also: 

•Array is a 1024-byte area which will be filled with two words for each 
handle being used (first word is handle number, second is number of pages 
associated with it) 
•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.45. INT 67H, AH:4EH. AL:03H ::~ _ _G__E_I_P.A_~E _l\llAP ARRAY SIZE 

Prior to Issuing INT 67H Upon Return from INT 67H 

High Low 

~~1~ ---4E_H _______ o_3_H---1 

H!_g_h Low 
AX 
BX 
ex 
DX 

Status* l Size** 

l 
I 

~ 11---------------t ~11------,--------------------~ 
IP 

flagsi-----------------------------1 
IP -----------------------------1 flags.__ __________________________ __. 

Notes: 

Source: 

See Also: 

•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 
•**Size is in bytes and represents size of current page map array 

Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 453 to 454 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.46. INT 67H, AH:60H -- GET PHYSICAL WINDOW ARRAY 

Prior to Issuing INT 67H 

High Low 

~~1~-----6-0-H----~-------------i 

SP 1-----------------t 
BP 1-----------------1 
S/1-----,-------------1 
0 I Offset of _Q_ointer to emotV arr~ 

IP 1-----------------t flags.__ _____________ __. 

cs 1-----------------t 
OS 1-----------------1 
SS ...,,_--~-,------------1 
E S S~ment of _Q_ointer to en!Qti arral[ 

AX 
BX 
ex 
DX 

SP 

Upon Return from INT 67H 

ff h IJE L ow 
Status* l Number entries** 

l 
I 

BPi-----------------1 
SI 
O/~O~ff~s-e-to~f~RQi--:-in_re_r-to-f~ill~ed-a-rr-ay-----~ 

IP~------------------------~ flags.__ ______________ __. 

cs t-------------------1 
OS 1-------------------1 SS 
ES~~--m-e-nt_o_f_J>Qi-in_re_r_ro_f_ill_ed __ a_rr-ay----~ 

Notes: •*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: 

See Also: 

•**Size is in entries (four bytes per entry in array) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.47. INT 67H, AH:68H -- GET SYSTEM PHYSICAL WINDOW ARRAY 

Prior to Issuing INT 67H 

Low High 

~~1~-----6_8H ____ __, ____________ ~ 
~~ .... I _______ __. ________ ___. 
SP BPi-----------------1 

SI...,__ __ _,...~----------------~ 
DI Offset of ..QQ!nter to erriQ!i arr'!Y_ 

IPi-------------------------1 
flags '----------------

cs 
DS 1-----------------1 
SS 
ES 1-S-e-g1m-e-nt_o_f_ QQi1-.n-te-r-to_e_m_!Q!y_ __ a_rra_lY_ ___ _ 

AX 
BX 
ex 
DX 

SP 

Upon Return from INT 67H 

H" h IJE L ow 
Status* l Number entries** 

l 
I 

BP1---..,.....-------------t 
SI 
Dl~O~ff~s-e-to~f~Q!-O~in-te-r-to-f~il~le_d_a-rr-C!Y.-----~ 

IP 
flags 1-----------------1 
cs 
DS t----------------
SS 1----------..,_...,.-------1 
E S SE!gment of _minter to filled arrC!Y_ 

Notes: •*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

Source: 

See Also: 

•**Size is in entries (four bytes per entry in array) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.48. INT 67H, AH:69H -- MAP PAGE TO WINDOW 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

H" h im 
69H I 

Pag_e number 
I 

EMM _Q_ag_e handle 

Upon Return from INT 67H 

L ow High Low 

~~~1 ____ s_t_at_u_s* ____ ~------~ 

~1~~~~~~~~~~~~~- ~1~ ~~~~~~~~~~~~---i 

fla:S l----------------1 IP ---------------flags.__ _____________ __. 

csi-----------------i DS cs 1-----------------1 DS ----------------1 ----------------------ssi--------------.;.._--i ssi------------------------1 ES ES .__ ______________ ........ .__ ______________ __. 

Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.49. INT 67H, AH:6AH, AL:OOH -- GET SYSTEM MAP 

AX 
BX 
ex 
DX 

SP 
BP 

Prior to lssuinnigrt-llff.lll''/TF-n6~71,.,_/----------hLJmptACJnn-J.RY>teturn from INT 67H 

H!J]ft Low 
6AH I OOH 

First window I Window count 

High Low 

~~1~ ____ s_t_at_u_s* ____ ~------~ 

--------------------1 SP 
BP 1-------------------1 

S/-------------------------1 Sl.....,._~~~~~~~~~~~--1 
D I Offset of _2.ointer to saved _Q_ag_e m<!Q_ arr~ DI Offset of_Q_ointer to em_Q!Y_arr~ 

IP IP ---------------------------1 --------------------------flags.__ ____________________ __. flags...._ _________________ __. 

cs 
DS 1-----------------------i cs 

DS ---------------

SS 
ES ,..,,S,....e_9! __ m_e-nt-o"'"'f-~-o,...in-te-r-to_e_m_!Q!Y_--a-rr-~-----i 

SS 
ES t--S-~--m-e-nt_o_f _m-oi-n-te-r-to_s_a_v-ed _ _QC_a_illl_e_m_a_lQ__a_r_ra-~ 

Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.50. INT 67H, AH:6AH, AL:01 H -- SET SYSTEM MAP 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

HJ.g_h Low 
6AH l 01H 

1st window l Window count 

Upon Return from INT 67H 

High Low 

~~1~--S-t-at_u_s*-----------~ 

SPi-----------------1 
BP 1-----------------1 
Sli-----------------1 ~1~--------------------------D I Offset of _Q_Ointer to saved _2_<!9._e ma_Q_ arr<!Y_ 

IP 1-----------------1 IP -----------------1 flags.._ _____________ __. flags.._ _____________ __. 

cs DSi-----------------1 ~ii~-------------------------SS 
ES 1-----------------1 ..._ ____ ...._ _________ _._ ___ 

Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.51. INT 67H, AH:6AH, AL:02H -- SWAP SYSTEM MAP 

AX 
BX 
ex 
DX 

SP 
BP 
SI 
DI 

IP 
flags 

cs 
OS 
SS 
ES 

Prior to Issuing INT 67H Upon Return from INT 67H 

H J.g_h 
6AH l 

1st window l 

Offset of 
Offset of 

Notes: 

Source: 

See Also: 

Low 
02H 

Window count 

Low High 

~~ 11----S-ta-tu_s_*_--.---------1 

SP 1-------------------B P 
SI ---------------~ 1---------------------D I Offset of _Q_ointer to ..2_1'evious _QC!9_e m<!Q_ 

IP -----------------flags.._ _____________ __. 

cs 1-----------------
D S i-----------------1 
SS ------------------------ES SE!gment of pointer to previous _2.a..9.e map 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 
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5.52. INT 67H, AH:6AH, AL=03H -- GET MAP SIZE 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

Hfg_h Low 
6AH l 03H 

1st window l Window count 

AX 
BX 
ex 
DX 

Upon Return from INT 67H 

H" h !fJJ 
Status* I 

I 
l 

L ow 
Size** 

~1~------------- ~1~------------~ 
IP 

flags -----------------1 IP 
flagsi-------------------1 

cs 
DS 1-----------------1 cs J 

Ds--~~~~~~~~~~] 

SS ES!-----------------1 SS l 
ES~~~~~~~~~~--l] 

Notes: 

Source: 

See Also: 

•*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

•**Size of page map array in bytes 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.53. INT 67H, AH:6AH, AL:04H -- SET STANDARD MAPPING 

Prior to Issuing INT 67H Upon Return from INT 67H 

Low 

~~I .... ___ 6_A_H--~---o-4H __ _ 

High 

~~ ..... 1--S-t-at~u-s* ____________ ~ 

~£11-------------- ~11-------------~ 
IP IP 

flags-----------------1 -----------------1 flags.__ _____________ __, 

!!~!------------- !ill--------------
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

283 
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5.54. INT 67H, AH:6AH, AL:05H -- SET AL TERNA TE MAPPING 

Prior to Issuing INT 67H Upon Return from INT 67H 

H©h Low Low 

~~~1-----6-A_H ____ .......,.. ______ 05_H ____ __ 

High 

~~~1----s-t_ru_u_s* __________________ ~ 

~~1---------------------------1 ~~1--------------------------
IP 

flagsi------------------------------t 
IP 

flagsi------------------------------t 

~!!~------------------------~ ~!~1------------------------~ 
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

5.55. INT 67H, AH:6AH, AL:06H ··DEALLOCATE INITIAL SYSTEM PAGES 

AX 
BX 
ex 
DX 

Prior to Issuing INT 67H 

H" h lfJJ L ow 
6AH I 06H 

1st window I Window count 

Upon Return from INT 67H 

High Low 
AX Status* 
BX 

______________ ......._ ____________ _ 
--------------~--------------ex 

DX -----------------------------
,____~~--~~~--------~----......... 

~J~ -------------------------- SP ------------------------------BP Sl-----------------------------
DI ...._ __________________________ __. 

IP 
flagsi------------~----------------t 

IP 
nags----------------

~ii~ ------------------------~ 
Notes: 

Source: 

See Also: 

*OO=no error (Otherwise see 5.56. INT 67H, Expanded Memory Manager 
Error Codes) 

AST Rampage Technical Reference 

5.29. INT 67H: Expanded Memory Manager Functions Summary 
5.56. INT 67H, Expanded Memory Manager Error Codes 

Section 5 
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5.56. INT 67H -- EXPANDED MEMORY MANAGER ERROR CODES 

Code DescrjQJion Comments 
OOH Normal return code No error occurre..Q 
SOH Software error 
S1H Hardware error 
S3H Unallocated or invalid handle 
S4H Undefined function code 
SSH Out of handles 
S7H Pa..a_e count error > total pages 
SSH Pa_Re count error 
S9H R~uested zero _Q_a...9_es 
SAH No lqgical_Q_<:!Q_e for this handle 
SBH Pl}y_sical _Q_C!Q_e outside valid ran_g_e 
SCH Context stack out of memoJY 
SDH Handle alread_y_ has context stack 
SEH No context stack for that handle 
SFH Undefined subfunction code 

Source: Advanced MS-DOS (Microsoft Press), Ray Duncan, pages 441 to 454 
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6.01. RESERVED SYSTEM KEYS 

Key Code Key Name Windows Action Never Redefine 
Used by S_11$tem 

No e_g_uivalent Alt+ Tab Selects active window from to_.Q_ down x 
No e_g_uivalent Alt+ Shft +Tab Selects active window from bottom up x 
No e_g_uivalent Alt + S_.Q_acebar Selects S_y_stem menu of active window x 

0,10H to 0 32H Alt+ letter Selects menu from active menu bar 
0,6BH Alt+F4** Closes window x 
0,6CH Alt+F5** Restores window x 
0,6EH Alt+F7** Moves window x 
O.i.6FH Alt+F8** Sizes window x 
0,70H Alt+F9** Shrinks window x 
OJ1H Alt+F10** Enlarg_es window x 

No e_g_uivalent Alt+Esc~e** Selects next ~ication x 
No e_g_uivalent Ctrl+Esc~e** RESERVED x 
No ~uivalent Shft+Esca_.Q_e** Selects ~tern menu of active window x 

0,44H F10** Selects ~stem menu of active window x 
0,4BH Left* Selects menu to left of current one 
04DH R!g_ht* Selects menu to rjg_ht of current one 
0,48H Up_* Selects command above current one 
0,50H Down* Selects command below current one 
13H Enter Invokes selected command or action 
1BH Esc<!Q_e Cancels menu or dialo_g_ box 
09H Tab Selects active control from to_.Q_ down 

No ~uivalent Shift+ Tab Selects active control from bottom ~ 
20H S..Qacebar Invokes default actionJ:defaultQush buttonT 

Version Info: **Applies only to versions of Windows beginning with 2.0 

Notes: 

Source: 

See Also: 

*Any direction key of this type should not be redefined 

Microsoft Windows SOK Application Style Guide 2.0, pages 44 to 45 

1.23. IBM Extended Character Codes 
6.02. Recommended Keyboard Actions 
6.05. Recommended Mouse Usage 

6.02. RECOMMENDED KEYBOARD ACTIONS 

Recommended Windows Action 
Key Code Ke_y_Name In General Selections 

09H Tab Move to next item ]eft to right, tcm_ to bottom I 
No equivalent Shift+ Tab Move to _Q_revious item J.rjg_ht to left bottom to to.fil 
13H Enter Confirm or execute default or h!g_hl!g_hted item 
Varies Left* Move left one item 
Varies Right* Move rJg_ht one item 
Varies U..Q* Move u_.Q_ one item 
Varies Down* Move down one item 
0 49H P_g_U_.Q_ Move U_.Q_ one screen 
0,51H P_g_Dn Move down one screen 
0 52H Insert Insert contents of Cl.!Q_board at cursor _.Q_Osition 
0,53H Delete Move selected item to CliQ_board 
No eg_uivalent Shft + U..Q* Extend selection ~from current item 
No ~uivalent Shft +Down* Extend selection down from current item 
No ~uivalent Shft + Left* Extend selection left from current item 
No @uivalent Shft + Right* Extend selection r!g_ht from current item 
No e_g_uivalent Shft + Delete Delete selected item ldo not move to cliQ_boardl 
Varies Control + Direction Leave selection intact move in indicated direction 
No ~uivalent Control + Shft + Direction Add to discontinuous selection movin_g_ in direction 
No ~uivalent Shft + Back~ace 
08H Back~ace 
0,3BH F1** He!Q. 
0,40H F6** Next section ]Q:an0I within application 
0,59H Shft+F6** Previous section JQ_anel within ~ication 
0 63H Ctrl+F6** Next child or document window within aQQlication 

Section 6 

Reserved for Reserved for 
!Use in Menus Use in DialOJJ§ 

x 
x 
x 
x 
x x 
x x 

x 
x 
x 

In Text!Gr@...hics Selections 
Move to next tab sto_.Q_ to the ri_g_ht 
Move to next tab stem._ to the left 
Create an em_Q!y_ line 
Move left one character 
Move rjg_ht one character 
Move U..Q one line 
Move down one line 
Move U..Q one screen 
Move down one screen 

Extend current selection up 
Extend current selection down 
Extend current selection left 
Extend current selection rjg_ht 
Delete selected item 

Delete character to rjg_ht 
Delete character to left 

No ~uivalent Shft+Ctrl+F6** Previous child or document window within ~ication 
0 68H Alt+F1** F11 
0,69H Alt+F2** F12 
No @uivalent Shft+lnsert** Insert contents of cljQ_board 
0,84H Ctrl+P__g_UJt* Move left one screen 
0,76H Ctrl+P__g_Dn** Move rjg_ht one screen 

(Continued) 
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Table 6.02. Continued 

Recommended Windows Action 
Ke.Y._Code Ke_y_Name In General Selections 

No e_guivalent Shft+P_g_U_Q_** 
No e_g_uivalent Shft+P_g_Dn** 
No e_g_uivalent Alt+Backs_Q_ace** Undo last action 
No e_g_uivalent Ctrl+Delete** Clear to end of line 
0,47H Home 
0,4FH End 

Version Info: **Applies to versions of Windows beginning with 2.0 only 

Notes: *Any direction key of this type should not be redefined 

Source: Microsoft Windows SDK Application Style Guide 2.0, pages 46 to 49 

See Also: 1.23. IBM Extended Character Codes 
6.01. Reserved System Keys 
6.05. Recommended Mouse Usage 

6.03. VIRTUAL KEYS 

KeLName DescrigJion 
VK ADD Add ke_y 
VK BACK Back~ace ke_y 
VK CANCEL Cancel k~ 
VK CAPITAL Caps lock ke_y 
VK CLEAR Cleark~ 
VK CONTROL Control k~ 
VK DECIMAL Decimal_Q_oint k~ 
VK DELETE Delete k~ 
VK DIVIDE Divide k~ 
VK DOWN Down arrow ke_y 
VK END End of document ke_y_{Endl 
VK ESCAPE Esc~e k~EscI 
VK F1 Function key_ 1 
VK F2 Function ke_y 2 
VK F3 Function ke_y 3 
VK F4 Function ke_y 4 
VK F5 Function ke_y 5 
VK F6 Function ke_y 6 
VK F7 Function ke_y_ 7 
VK F8 Function k~ 8 
VK F9 Function k~ 9 
VK F10 Function ke_y_ 10 
VK F11 Function ke_y_ 11 
VK F12 Function ke_y_ 12 
VK F13 Function ke_y_ 13 
VK F14 Function ke_y_ 14 
VK F15 Function ke_y_ 15 
VK F16 Function ke_y_ 16 
VK HELP He.!Q_k~ 
VK HOME B~nning_ of document ketlHomeI 

KeLName 
VK INSERT 
VK LBUTTON 
VK LEFT 
VK MBUTTON 
VK MENU 
VK MULTIPLY 
VK NEXT 
VK NUMPADO 
VK NUMPAD1 
VK NUMPAD2 
VK NUMPAD3 
VK NUMPAD4 
VK NUMPAD5 
VK NUMPAD6 
VK NUMPAD7 
VK NUMPAD8 
VK NUMPAD9 
VK PAUSE 
VK PRINT 
VK PRIOR 
VK RBUTTON 
VK RETURN 
VK RIGHT 
VK SELECT 
VK SEPARATOR 
VK SHIFT 
VK SPACE 
VK SUBTRACT 
VK TAB 
VK UP 

Source: Microsoft Windows SDK Programmer's Reference 2.0, 
pages 280 to 281 

See Also: 6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 
6.05. Recommended Mouse Usage 
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In Text!Gra12._hics Selections 
Move selection u_Q_ one screen 
Move selection down one screen 

Move to to_Q_ of current screen 
Move to bottom of current screen 

DescriQtion 
Insert k~ 
Left mouse button 
Left arrow k~ 
Middle mouse button 
Altk~ 
Mult!2!Y_ k~ 
Next screen key_(P__g_Dnl 
Numeric k~ad 0 k~ 
Numeric k~ad 1 k~ 
Numeric k~ad 2 k~ 
Numeric k~ad 3 k~ 
Numeric k~ad 4 k~ 
Numeric keypad 5 k~ 
Numeric ke...YQ..ad 6 k~ 
Numeric k~ad 7 k~ 
Numeric k~ad 8 k~ 
Numeric ke...YQ..ad 9 k~ 
Pause ke_y_ 
Print k~ 
Prior screen key_(P__g_U_Q}_ 
Rl.9_ht mouse button 
Carri~e return ke_y_{Enter ke_y)_ 
Rl.9_ht arrow k~ 
Select k~ 
Se_Q_arator ke_y_ 
Shift key_ 
S_Q_acebar 
Subtract ke_y_ 
Tabk~ 
U_Q_ arrow ke_y_ 
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6.04. WINDOWS TERMINAL -- VT52 KEY EMULATIONS 

ANSI VT52 Kel'_ Windows Kel'_ ESJYivalent Numlock Status 
0 Numeric ke..YQ_ad 0 ( inserff ON 
1 Numeric keyQ_ad 1 endl ON 
2 Numeric k~ad 2 down} ON 
3 Numeric ke__yQ_ad 3 P_g_Daj_ ON 
4 Numeric keypad 4 ( lefll_ ON 
5 Numeric ke__yQ_ad 5 ON 
6 Numeric ke__yQ_ad 6 r!g_h!l ON 
7 Numeric k~ad 7 homej ON 
8 Numeric ke__yQ_ad 8 u_Q}_ ON 
9 Numeric k~ad 9 P_g_U:Ql ON 

Numeric keyQ_ad - ON 
Numeric k~ad * _{Q_rtscd: ON 
Numeric kEffi>ad. deletaj_ ON 

Enter Numeric k~ad _Q]us ON 
Insert char mode Insert OFF 

Insert line 
Cursor down 
Delete line 
Cursor left 

Cursor rlg_ht 
Home 

Cursor l!2. 
Delete char 

PF1 
PF2 
PF3 
PF4 

Notes: 

Source: 

See Also: 

End OFF 
Down arrow OFF 
P_g_Dn OFF 
Left arrow OFF 
Rlg_ht arrow OFF 
Home OFF 
U_Qarrow OFF 
P_g_U_.2._ OFF 
F1 NA 
F2 NA 
F3 NA 
F4 NA 

Keys listed are for IBM PC compatible keyboards only 

Microsoft Windows Desktop Applications User's Guide 2.0, 
pages 89 to 90 

6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 

6.05. RECOMMENDED MOUSE USAGE 

Recommended U sa_g_e 
Mouse Action 
Click 
Double-click 
Drag_ 
Shift+ dr<m_ 
Shift + click 
Control + drC!9._ 
Control + click 

Source: 

See Also: 

In Text Selection In Item Selection 
Move insertion _Q_Oint to mouse _.2._0inter Select item at_.2._ointer _QQ_Sition 
Select word at mouse _Q_ointer _Qosition Confirm or execute item at_QQinter_QQ_sition 
Extend selection from _Q_Ointer to release _.2._0int Extend selection from _.2._0inter to release _QQjnt 
Extend current selection to new _QQ_sition Move left one character 
Extend current selection to new release _Q_oint Extend current selection to new release _Q_oint 

Allow discontinuous selection; add addition selection 
Tqggle: delete or restore selection 

Microsoft Windows SDK Application Style Guide 2.0, pages 53 to 55 

1.23. IBM Extended Character Codes 
6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 

Section 6 
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6.06. WINDOWS OPERATING ENVIRONMENT FILES 

File Name Function 
MSDOS.EXE DOS Executive 
SPOOLER.EXE Print s~oler 
WIN.COM Windows loader file 
WIN.INI Windows initialization file 
WIN#.BIN Windows code file _{for 2.0, #=20Ql 
WIN#.OVL Windows overl<!Y_ file Jfor 2.0 #=200} 
WINOLDAP.GRB Windows old a_QQ)ications su__QQ_ort 
WINOLDAP.MOD Windows old ~ications su_QQ_ort 

O_l!Jional Files: 
File Name Function 

CALC.EXE Windows calculator _Ql'o_gram 
CALENDAR.EXE Windows calendar ..Q.l'cm.ram 
CARD FILE.EXE Windows cardfile _Q_ro_gram 
CLIPBRD.EXE Windows cl!Q_board _Q_ro_g_ram 
CLOCK.EXE Windows clock _QrQQ_ram 
I CONTROL.EXE I Windows control ..Q_anel_Ql'o_g_ram 
COUR*.FON Courier font file}* is letted_ 
HELV*.FON Helvetica font file f' is lettefl 
*.ORV Printer driver filej* is_pJinter namaj_ 
*.PCL Printer control file .i* is _Q_Ort nam~ 
NOTEPAD.EXE Windows note_gad _Q!'Qgram 
PAINT.EXE Windows ..Q_aint _Qrqg_ram 
REVERSl.EXE Windows game prQgram 
TERMINAL.EXE Windows terminal emulation _Ql'QQ_ram 
TMSR*.FON 
WRITE.EXE 

Source: 

See Also: 

Times Roman font fileJ* is letted_ 
Windows write _QrQQ_ram 

Microsoft Windows 2.03 disks 

6.07. Windows C Programming Library Files 
6.08; Windows Development Utilities 

6.07. WINDOWS C PROGRAMMING LIBRARY FILES 

File Name Function 
CLIBW.LIB Standard library, com_pact memory_ model 
CLIBC.LIB Startu..Q.. libr<!!Yi com..Q_act memo_ry_ model 
LLIBW.LIB Standard libr<!!Yi lars..e memo..!Y_ model 
LLIBC.LIB Startl!Q_ libr~ lar:g_e memo_ry_ model 
MLIBW.LIB Standard libra..!Yi medium memo_ry_ model 
MLIBC.LIB Startl!Q_ libra~ medium memory model 
SLIBW.LIB Standard libr~ small memo_ry_ model 
SLIBC.LIB Startu_Q libr~ small memory model 
WIN87EM.LIB 8087, extended memQ!Y_ libra_ry_ 
WINDOWS.H Windows include file for C-la~u(!g_e ap_Qlications 

1 
x 
x 
x 
x 
x 
x 
x 
x 

1 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

1 
x 
x 
x 
x 
x 
x 
x 
x 

x 

Source: Microsoft Windows SOK Programming Tools 2.0, page 17 

See Also: 6.06. Windows Operating Environment Files 
6.08. Windows Development Utilities 
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2 
x 
x 
x 
x 
x 
x 
x 
x 

2 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

2 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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6.08. WINDOWS DEVELOPMENT UTILITIES 

File Name Function 1 2 
DIALOG.EXE Creates and edits Windows dialqg_ boxes x 
DLGEDIT.EXE Creates and edits Windows dialog boxes x 
EXEHDR.EXE Di~~s EXE file header information x 
NEWFON.EXE Converts version 1.03 fonts to 2.01 or later s!Y!e x 
FONTEDIT.EXE Creates and edits Windows fonts x x 
GDl.EXE Debuggin_g_ executable for GDI libr<!!Y_ x x 
GDl.SYM S__y_mbolic debimgjl}g_ information for GDI libra_!Y x x 
HEAPWALK.EXE Di~ays allocated blocks in Windows _g!obal he<!Q x 
ICONEDIT.EXE Creates and edits Windows icons x x 
IMPLIB.EXE Creates linkable, qy_namic libr<!!Y, files x 
KERNEL.EXE Debu_ggjn_g_ executable for kernel libr<!!Y_ x x 
KERNEL.SYM Slt'_mbolic debu_ggjn_g_ information for kernel librC!!:YJ x x 
LIB.EXE Creates and maintains libr<!!Y_ files x 
LINK4.EXE Creates executable Windows C!QQ!ications x 
MAKE.EXE Automated file maintenance utili!Y_ x 
MAPSYM.EXE Creates ~mbol files for ~mbolic debu_gg_er x 
RC.EXE Resource com_Qiler x x 
RCPP.EXE Pre_Q!'ocessor for resource com_Q)ler x x 
SHAKER.EXE Randomly_ allocates memoJY in _g!obal hecm_ x x 
WINTOOL.EXE x 
WIN87EM.EXE 80X87 supQ_ort x 
SLAPJR.EXE Sends screen to file or _Q!'inter x 
SYMDEB.EXE Slt'_mbolic debugg_er for Windows <mQ!ications x 
USER.EXE Debl!9.9]n_g_ executable for user libra_!Y x x 
USER.SYM Slt'_mbolic debuggin_g_ information for user library x x 
WINSTUB.EXE Warnin_g_ mess<!Q_e for non-Windows environs. x x 

Notes: Additional utilities are available directly from Microsoft and the 
Microsoft-supported conference on Genie 

Source: 

See Also: 

Microsoft Windows SOK 2.0 disks 

6.06. Windows Operating Environment Files 
6.07. Windows C Programming Library Files 

6.09. EXTENDED ANSI CHARACTER CODES 

Dec Hex Octal Binary_ Name Character 
8 08 10 0000 1000 Back~ace 
9 09 11 0000 1001 Tab 

13 OD 15 0000 1101 Carri<!9_e return 
32 20 40 0010 0000 S_Qace S_Qace 
33 21 41 0010 0001 Exclamation _Qoint ! 
34 22 42 0010 0010 Quotation mark II 

35 23 43 0010 0011 Number s!g_n # 
36 24 44 0010 0100 Dollar s!g_n $ 
37 25 45 0010 0101 Percent s!g_n % 
38 26 46 0010 0110 Am_Q_ersand & 
39 27 47 0010 0111 Aj)_ostro_Qhe 
40 28 50 0010 1000 O_Qenin_g__Qarentheses 1 
41 29 51 0010 1001 Closin_g__Qarentheses l 
42 2A 52 0010 1010 Asterisk * 

43 28 53 0010 1011 Plus sjg_n + 
44 2C 54 0010 1100 Comma 
45 2D 55 0010 1101 H_yp_hen 
46 2E 56 0010 1110 Period 
47 2F 57 0010 1111 Forward slash I 
48 30 60 0011 0000 Zero 0 
49 31 61 0011 0001 One 1 
50 32 62 0011 0010 Two 2 
51 33 63 0011 0011 Three 3 
52 34 64 0011 0100 Four 4 
53 35 65 0011 0101 Five 5 
54 36 66 0011 0110 Six 6 
55 37 67 0011 0111 Seven 7 
56 38 70 0011 1000 Ei_g_ht 8 
57 39 71 0011 1001 Nine 9 
58 3A 72 0011 1010 Colon 

(Continued) 
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PC Sourcebook 293 

Table 6.09. Continued 

Dec Hex Octal Bina!Y_ Name Character 
S9 3B 73 0011 1011 Semicolon 
60 3C 74 0011 1100 Less than s!g_n < 
61 3D 7S 0011 1101 E;gual sign = 
62 3E 76 0011 1110 Greater than sjg_n > 
63 3F 77 0011 1111 Question mark ? 
64 40 100 0100 0000 Commercial at sjg_n @ 
6S 41 101 0100 0001 C~talA A 
66 42 102 0100 0010 rcaD!tal B B 
67 43 103 0100 0011 Cap_ital C c 
68 44 104 0100 0100 C~italD D 
69 4S 10S 0100 0101 Capital E E 
70 46 106 0100 0110 C~tal F F 
71 47 107 0100 0111 Capital G G 
72 48 110 0100 1000 C~talH H 
73 49 111 0100 1001 Capital I I 
74 4A 112 0100 1010 C~talJ J 
7S 4B 113 0100 1011 Capital K K 

I 761 4CI 11410100 1100 IC~tal L I L 
77 4D 11 S 0100 1101 Capital M M 
78 4E 116 0100 1110 ~italN N 
79 4F 117 0100 1111 Capital 0 0 
80 so 120 0101 0000 Ccm_ital P p 
81 S1 121 0101 0001 Capital Q Q 
82 S2 122 0101 0010 ~italR R 
83 S3 123 0101 0011 ~talS s 
84 S4 124 0101 0100 ~italT T 
8S SS 12S 0101 0101 ~italU u 
86 S6 126 0101 0110 C~talV v 
87 S7 127 0101 0111 ~italW w 
88 S8 130 0101 1000 CapitalX x 
89 59 131 0101 1001 ~italY y 
90 SA 132 0101 1010 CapitalZ z 
91 SB 133 0101 1011 O_Q_enil}g_ bracket l 
92 SC 134 0101 1100 Backward slash \ 
93 SD 13S 0101 1101 Closil}g_ bracket l 
94 SE 136 0101 1110 Caret /\ 

9S SF 137 01011111 Underscore 
96 60 140 0110 0000 Grave 
97 61 141 0110 0001 Lowercase A a 
98 62 142 0110 0010 Lowercase B b 
99 63 143 0110 0011 Lowercase C c 

100 64 144 0110 0100 Lowercase D d 
101 6S 14S 0110 0101 Lowercase E e 
102 66 146 0110 0110 Lowercase F f 
103 67 147 0110 0111 Lowercase G ...9. 
104 68 1SO 0110 1000 Lowercase H h 
10S 69 1 S1 0110 1001 Lowercase I i 
106 6A 1S2 0110 1010 Lowercase J l 
107 6B 1S3 0110 1011 Lowercase K k 
108 6C 1S4 0110 1100 Lowercase L I 
109 6D 1SS 0110 1101 Lowercase M m 
110 6E 1S6 0110 1110 Lowercase N n 
111 6F 1S7 0110 1111 Lowercase 0 0 
112 70 160 0111 0000 Lowercase P _Q 
113 71 161 0111 0001 Lowercase Q _g_ 
114 72 162 0111 0010 Lowercase R r 
11 S 73 163 0111 0011 Lowercase S s 
116 74 164 0111 0100 Lowercase T t 
117 7S 16S 0111 0101 Lowercase U u 
118 76 166 0111 0110 Lowercase V v 
119 77 167 0111 0111 Lowercase W w 
120 78 170 0111 1000 Lowercase X x 
121 79 171 0111 1001 Lowercase Y .:i_ 
122 7A 172 0111 1010 Lowercase Z z 
123 7B 173 0111 1011 O_QeniQQ brace ] 
124 7C 174 0111 1100 Vertical line J 
12S 7D 17S 0111 1101 ClosiQQ brace } 
126 7E 176 01111110 Tilde -
127 7F 177 0111 1111 DEL Delete 
128 80 200 1000 0000 Box 
129 81 201 1000 0001 Box 

(Continued) 



294 Section 6 

Table 6.09. Continued 

Dec -Hex Octal Binary_ Name Character 
130 S2 202 1000 0010 Box 
131 S3 203 1000 0011 Box 
132 S4 204 1000 0100 Box 
133 SS 20S 1000 0101 Box 
134 S6 206 1000 0110 Box 
13S S7 207 1000 0111 Box 
136 SS 210 1000 1000 Box 
137 S9 211 1000 1001 Box 
13S SA 212 1000 1010 Box 
139 SB 213 1000 1011 Box 
140 SC 214 1000 1100 Box 
141 SD 21S 1000 1101 Box 
142 SE 216 1000 1110 Box 
143 SF 217 1000 1111 Box 
144 90 220 1001 0000 Box 
14S 91 221 1001 0001 Box 
146 92 222 1001 0010 Box 
147 93 223 1001 0011 Box 
14S 94 224 1001 0100 Box 
149 9S 22S 1001 0101 Box 
1SO 96 226 1001 0110 Box 
1 S1 97 227 1001 0111 Box 
1S2 9S 230 1001 1000 Box 
1S3 99 231 1001 1001 Box 
1S4 9A 232 1001 1010 Box 
1SS 9B 233 1001 1011 Box 
1S6 9C 234 1001 1100 Box 
1S7 90 23S 1001 1101 Box 
1SS 9E 236 1001 1110 Box 
1S9 9F 237 1001 1111 Box 
160 AO 240 1010 0000 Blank 
161 A1 241 1010 0001 0_Q_enill9_ exclamation 
162 A2 242 1010 0010 Cent sjg_n 
163 A3 243 1010 0011 Pound sign 
164 A4 244 1010 0100 
16S AS 24S 1010 0101 Yen sjg_n 
166 A6 246 1010 0110 Vertical line 
167 A7 247 1010 0111 Section s_y_mbol 
168 A8 2SO 1010 1000 Diaeresis ~mbol 
1691 A9 2S1 1010 1001 CQ_Qyright symbol 
170 AA 2S2 1010 1010 Underlined a 
171 AB 2S3 1010 1011 Much less than 
172 AC 2S4 1010 1100 
173 AD 2SS 1010 1101 Hyphen 
174 AE 2S6 1010 1110 RE!Qjstered s_ymbol 
17S AF 2S7 1010 1111 Macron s_ymbol 
176 BO 260 1011 0000 De__g_ree ~mbol 
177 B1 261 1011 0001 Plus/minus s_ymbol 
178 B2 262 1011 0010 Su_Q_erscr~ 2 
179 B3 263 1011 0011 Su_Q_erscr~ 3 
1SO B4 264 1011 0100 Acute accent 
181 BS 26S 1011 0101 Mu 
182 B6 266 1011 0110 ParC!9._ra~h ~mbol 
1S3 B7 267 1011 0111 1 to 2 u_QQ_er rjg_ht 
184 BS 270 1011 1000 Cedilla ~_mbol 
18S B9 271 1011 1001 Su_Q_erscr~ 1 
1S6 BA 272 1011 1010 Su_Q_erscr~ 0 
1S7 BB 273 1011 1011 Much _g_reater than 
1SS BC 274 1011 1100 One:9_uarter 
189 BD 27S 1011 1101 One-half 
190 BE 276 1011 1110 Three::.9_uarters 
191 BF 277 1011 1111 Opening_g_uestion mark 
192 co 300 1100 0000 Grave A 
193 C1 301 1100 0001 Acute A 
194 C2 302 1100 0010 Circumflex A 
19S C3 303 1100 0011 Circumflex A 
196 C4 304 1100 0100 Umlaut A 
197 cs 30S 1100 0101 A 
19S C6 306 1100 0110 D!Q_thol}g_ AE 
199 C7 307 1100 0111 Ccedilla 

(Continued) 
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Table 6.09. Continued 

Dec Hex Octal Binary_ Name Character 
200 ca 310 1100 1000 Grave E 
201 C9 311 1100 1001 Acute E 
202 CA 312 1100 1010 Circumflex E 
203 CB 313 1100 1011 Umlaut E 
204 cc 314 1100 1100 Grave I 
205 CD 315 1100 1101 Acute I 
206 CE 316 1100 1110 Circumflex I 
207 CF 317 1100 1111 Umlaut I 
208 DO 320 1101 0000 
209 D1 321 1101 0001 Circumflex N 
210 D2 322 1101 0010 GraveO 
211 D3 323 1101 0011 Acute 0 
212 D4 324 1101 0100 Circumflex 0 
213 D5 325 1101 0101 Circumflex 0 
214 D6 326 1101 0110 UmlautO 
215 D7 327 1101 0111 Box 
216 D8 330 1101 1000 Slashed zero J:QI 
,... - ~~ nn .. .... /"'\ .. -41'\t'\-4 r"'o,,,.,... •• ,... I I I <:'.llj u~1 -'-'lj llUI IUUI 1u1avi:;u 
218 DA 332 1101 1010 Acute U 
219 DB 333 1101 1011 Circumflex u 
220 DC 334 1101 1100 UmlautU 
221 DD 335 1101 1101 Acute Y 
222 DE 336 1101 1110 
223 DF 337 11011111 Beta 
224 EO 340 1110 0000 Grave a 
225 E1 341 1110 0001 Acute a 
226 E2 342 1110 0010 Circumflex a 
227 E3 343 1110 0011 Circumflex a 
228 E4 344 1110 0100 Umlaut a 
229 ES 345 1110 0101 a 
230 E6 346 1110 0110 Dipthong ae 
231 E7 347 1110 0111 c cedilla 
232 ES 350 1110 1000 Grave e 
233 E9 351 1110 1001 Acute e 
234 EA 352 1110 1010 Circumflex e 
235 EB 353 1110 1011 Umlaut e 
236 EC 354 1110 1100 Gravei 
237 ED 355 1110 1101 Acute i 
238 EE 356 1110 1110 Circumflex i 
239 EF 357 1110 1111 Umlaut i 
240 FO 360 1111 0000 
241 F1 361 1111 0001 Circumflex n 
242 F2 362 1111 0010 Grave o 
243 F3 363 1111 0011 Acute o 
244 F4 364 1111 0100 Circumflex o 
245 F5 365 1111 0101 Circumflex o 
246 F6 366 1111 0110 Umlaut o 
247 F7 367 1111 0111 Box 
248 F8 370 1111 1000 Slashed zero (0) 
249 F9 371 1111 1001 Grave u 
250 FA 372 1111 1010 Acute u 
251 FB 373 1111 1011 Circumflex u 
252 FC 374 1111 1100 UmlautU 
253 FD 375 11111101 Acute1 
254 FE 376 1111 1110 
255 FF 377 1111 1111 Umlauty 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 121 

See Also: 1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
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6.10. WINDOWS EXE FILE FORMAT 

Th 0 e vera II L ajl_OUt 0 f h F."l L k L"k Th" t e 1e 00 s I e IS: 

Offset Size Function 
0 Ol 32 b_y_tes Old-~e EXE header info 

20 32l 29 b_y_tes RESERVED 
3C 601 4 b_y_tes New-sMe offset 
40 64} Varies Relocation table for DOS stub _Q_rqg_ram 
varies Varies New-ajyie EXE information 

The Lajl_out of the New-Style EXE Information Section Looks Like This: 
Offset Size 

0 0 Word 
2 2 B_yte 
3 3 B_yte 
4 4 Word 
6 6 Word 
8 8 Dbl word 
c (12) Word 

E 14} Word 
10 16 Word 
12 18 Word 
14 20 Dbl word 
18 24 Dbl word 
1C 28 Word 
1E 30 Word 
20 32 Word 
22 34 Word 
24 36 Word 
26 38 Word 
28 40 Word 
2A 42 Dbl word 
2E 46 Word 
30 48 Word 
32 50 Word 
34 52 10 b..1'.!_es 

Versie. -~ Info: 

Source: 

See Also: 

Function Allowable Values 
Sjg_nature word "EN" 
Version number of linker 
Revision number of linker 
Offset of en!!Y_ table Relative to b~nnin_g_ of this section of header 
Number of tmes in entiy table 
32-bit CRC of entire file 
Keyword OOOOH = NOAUTODAT A 

0001 H = SINGLEDATA (solo) 
0002H = MULTIPLEDATA (instance) 
2000H = Errors detected at link time 
8000H = Libra_ry_ module 

Se_.9.ment # of automatic data s~ment 
Initial size of d_y_namic hecm_ added to DS In l:W_esl O=no local allocation 
Initial size of stack added to DS In tme~ O=SS does not e_g_ual DS 
CS:IP 
SS:SP 
# entries in s~ment table 
# b..Y!_es in nonresident-name table 
Offset of s~ment table I (Relative to b~nnin_g_ of this section of header 
Offset of resource table Relative to be_g)nnin_g_ of this section of header 
Offset of resident-name table 1 ! Relative to b~nnin_g_ of this section of header 
Offset of module-reference table I (Relative to b~nnin_g_ of this section of header 
Offset of im_Qorted-names table I (Relative to b~nnin_g_ of this section of header 
Offset of nonresident-name table I (Relative to b~nnin_.9. of file} 
# of movable en!!Y.._Q_oints 
Shift count of lo_g.!cal sector aljg_nment Lo_glbase ~of the se_.9.ment sector size} 
# of reserved se_g_ments 
RESERVED Must be 0 

Applies to Windows 2.0 and Windows 386 

Microsoft Windows SDK Programmer's Reference 2.0, pages 645 to 648 

2.42. EXE File Header 
2.43. COM Program Layout 

6.11. TAG IMAGE FILE FORMAT (TIFF) 

Header and Directo.!Y_ Format: 
Offset Size DescriQJion Field Size Field Descr!RJion Comments 

Section 6 

0 (0) 8 bytes Header Word Byte order 4949H=least to most; 4D4DH=most to least 
Word Version 2AH (version 42) 
Dbl word Pointer to first I FD 

A (10) Varies Image file directory Word Number of directory entries Must begin on word boundary 
12 bytes First directory entry See below for format 
12 bytes each Additional directory entries 
Dbl word Pointer to next IFD 

Varies Varies Values]C!9_sl See table below 

Directo_!Y_ Entry Format 1!.n lma_g_e File Directo.!Yl; 
Offset Size Description Allowable Values, Comments 

0101 Word TC!9_ See T C!9_ table, below 
2(2) Word Type 1=bytes 

2=ASCllZ string 
13=short ( 16-bit unsigned integers) 
4=1ong (32-bit unsigned integers) 

i5=rational12 lo1"!9_s: first is numerator, second is denominatoQ_ 
4141 Word Len_g_th S_Qecified in terms of the data type I1 short=2 6~esj 
8181 Dbl word Pointer to value If value fits in four b..Y!_es or less, it is stored here 

(Continued) 
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Table 6.11. Continued 

Ta_g_s: 
T_Ef] 

FF (255) 

100 256 
101 257 
102 258 
103 (259) 

106 (262) 

107 (263) 

108 264 
109 (265) 
10A (266) 

10D 269 
10E 270 
10F 271 
110 272 
111 273 
112 (274) 

115 (277) 

116 ( 278 
117 279 
118 ( 280 
119 281 
11A 282 
11 B ! 283 
11C (284) 

110 285) 
11 E 286) 
11F 287 
120 288 
121 289 

Notes: 

Source: 

Tvre Name Allowable Values, Comments 
Short Subfile type 1=full resolution image data (requires image width, image length, strip offset) 

2=reduced resolution data jre_g_uires imcm_e width, im(!g_e len_g_th, striQ_ offse!}_ 
Short lmcm_ewidth Width of imcm_e, in _Qjxels 
Short lmC!.9._e length Length of im<!Q~, in Qixels _{rowsl 
Short Bits _Qer sam_Q!e [[default=1l 
Short Compression 1 =no compression, but tightly packed (default) 

2=CCITT Group 3 compression 
3=1-dimensional modified Huffman run len_g}h encodin_g_ 

Short Photometric interp. O=min sample value is white, max sample value is black, all other grey 
1 =min sample value is black, max sample value is white, all other grey 
2=RGB; min and max sample values control intensity 

(planar configuration affects stored order) 
3=hue, saturation, br!g_htness 

Short Thresholding 1 =bilevel 'line art' scan (default) 
2='halftone' or 'dithered' scan _(bits j)er sam_Q!e must be 1l 

Short Cell width If thresholdi'l9_=2, this is width of ditherin_g_ matrix in 1-bit sam_Q!es 
I Short 1Cell le1'!9_th If threshoiding=2, this is ieng_th of dithering matrix in 1-bit sarr!Q!es 
Short Order of data values 1 =most significant bits of byte filled first (default) 

2=1east sig_nificant bits of b_Y!_e filled first 
ASCllZ Name of document 
ASCllZ lma__g_e descr!mion 
ASCllZ Maker of scanner 
ASCllZ Model# of scanner 
Long StriQ_ offset For each strip, the b~e offset of that striQ_ 
Short Orientation 1 =first row at top, first column at left (default) 

2=first row at top, first column at right 
3=first row at bottom, first column at right 
4=first row at bottom, first column at left 
5=first row at left, first column at top 
6=first row at right, first column at top 
7=first row at right, first column at bottom 
8=first row at left, first column at bottom 

Short Samples per pixel 1 =monochrome (default) 
3=color __{_other values allowedl 

Lon_g_ Rows _Q_er str!Q_ Number of rows_Q_er data str!E_ fdetault=2**32-1j 
Lon_g_ StriQ_ b_yje counts For each str!g, the number of ~tes it contains 
Short Min sam_Q!e value IDefault=OI 
Short Max samj>le value _{_Default= 2*"._lbit~ersamj>leJ-11 
Rational Width resolution Number of_Qjxels_Q_er inch 
Rational Leng_th resolution Number of_Qjxels_Q_er inch 
Short Planar configuration 1 =samples stored contiguously; single image plane 

2=sam_ples stored in s~arate sam_Qle j>lanes 
ASCllZ Name of _Q_<m_e 
Rational X _Q_osition Offset to left side of ima~e on _pag_e, in inches 
Rational Y _Q_osition Offset to to_Q_ side of im~e on _Qa_g_e, in inches 
Lon_g_ Free offsets For each 'free' block in file, pointer to it, in bytes 
Lon_g_ Free tm_e count For each 'free' block in file, number of b_.Y!es in block 

•Tags with a value of 8000H (32768) or higher are reserved for user-defined information 
•The entries for image file directories must be sorted in ascending order by value of the tag 

Tag Image File Format Draft (22 October 86), pages 2 to13 

See Also: 6.13. Windows Paint File Format 

297 



6.12. DYNAMIC DATA EXCHANGE PROTOCOL 

Messa_g_e Type 
WM_DDE_INITIATE 

WM ODE TERMINATE 
WM_DDE_ACK 

WM_DDE_REQUEST 

WM_DDE_DATA 

WM_DDE_POKE 

WM_DDE_ADVISE 

WM_DDE_UNADVISE 

WM_DD _EXECUTE 

Notes: 

Sllurce: 

Pw:.e...ose Parameters 
Request start of conversation sparam = not used 

lparam = aDDEServerlD (atom specifying application class name) 
aDDET~clD jatom spec_!fyjng_ desired to_QiG)_ 

End conversation None 
Acceptance of prev. message sparam = not used 

For WM_DDE_INITIATE: 
lparam = aDDEID (atom specifying data item or topic involved) 

wStatus (high bit set specifies acceptance) 
For WM_DDE_EXECUTE: 
lparam = hCommands (handle to data item containing commands) 

wStatus ih_jg_h bit set ~cities acc~ancel 
Request for data item lparam = aDatalD (atom identifying data item) 

cfFormativalid clipboard forma!}_ 
Publication of data lparam = aDDEID (atom specifying data item) 

hDDEData ihandle to shared memo_i:y_ containing_ dataj_* 
Place data at destination lparam = aDatalD (destination for data item) 

hDDEData ihandle to shared memo_i:y_ containif}g_ dataj_* 
Request for data lparam = aDDEID (atom specifying data item) 

hO_mions ihandle to shared memo_i:y_ o~ectl** 
Cancel request for data lparam = aDDEID (atom specifying data item no longer needed) 

_(_null atom cancels all @9.Uestsl 
Request to process commands lparam = hCommands (handle to shared memory containing 

command stril}gj_as if~ from k~boardj}_ 

•*Data items are stored in shared memory in this format: 
Word fACKRequired bit 15 set to {requires acknowledgement 

fClientRelease bit 13 set to 1 client should free data object after examining 
Word wFormat clipboard type of data object 
Varies Data in clipboard format 
•**Options are stored in a shared memory object in this format: 
Word fACKRequired bit 15 set to 1 requires acknowledgement 

fNoData bit 14 set to 1 indicates server should send null hDDEData 'alarms' 
Word wFormat clipboard data type preferred by client 

DOE-Protocol Definition (15 Oct 86) pages 1-8 to 8-8. 
Microsoft Systems Journal, 
2 (5), page 16 

6.13. WINDOWS PAINT FILE FORMAT 

Offset 
0 (0 
2 2 
4(4 
6 6 
8 8 

A< 101 
c 121 
E( 14) 
10 16 
12 18 
14 20 
16j 22 
18 24 
1A 26 
1C 28 
1E 30 
20 32 

Notes: 

Source: 

See Also: 

LenlJJh Usual Contents DescrjQJion 
Word 6144H Ke1#1 Iversion of _Q_aint_Q!'cm_ram used to create filel 
Word 4D6EH Ke_y_#2 _Lversion of _Q_aint _Q!'Qgram used to create file} 
Word Width of bitm'!Q]n .:Q)xel~ 
Word Helg_ht of bitmaj>Jin.:Q)xelsl 
Word X a~ect ratio of bitm<!Q_ 
Word Y aspect ratio of bitm<!Q_ 
Word X aspect ratio of_Q_rinter at creation time 
Word Y as_Q_ect ratio of_Q_rinter at creation time 
Word Width of_Q_rinter in .:Q)xels 
Word Helg_ht of _Q_rinter in .:Q)xels 
Word Used for checksum calculations 
Word Used for checksum calculations 
Word Checksum of header 
Word RESERVED 
Word RESERVED 
Word RESERVED 
Varies Bitm<!Q_ 

•A paint file (version 1.01) consists of a 32-byte header, as described above, 
followed by bitmap organized as scan lines. The total size of the bitmap will be 
=WidthOfBitmap x HeightOfBitmap/8. 
•The third through tenth fields in the header are determined by calling 
GetDeviceCaps(). 
•Paint files in Windows 2.03 use a different format 

Unpublished document from Microsoft University Windows Seminar 

6.15. Clipboard Formats 
6.52. METAFILEPICT Structure Format 

Section 6 

LO 
HO 

HO 
LO 

HO 
LO 
HO 
LO 
HO 
LO 
HO 
LO 
HO 
LO 
HO 
LO 
HO 
LO 
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6.14. FONT FILE FORMAT (VERSION 1) 

Field Size DescriRJion Allowable Values 
dfVersion Word Version of the file Current!Y_ must be 100 ]256l 
dfSize Dbl word Total file size lin b_Y!_eaj_ Unsigned 32-bit integer 
dfCo_2Y!'.!.g_ht 60 b_Y!_es Co_QYr!g_ht information ASCllZ strif!Q. 
dfType Word Font file type LObitO=O (raster type file) 

LObit0=1 (vector type file) 
LObit3=1 (bitmap in memory) 
HO=O lGDI realized standard fon!l 

dfPoints Word Nominal__Q_oint size for best look 
dfVertRes Word Nominal vert resolution dots __Q_er inch Size at which font was dlg_itized 
dfHorizRes Word Nominal horiz resolution dots jler inch Size at which font was d!g)tized 
dfAscent Word Dist from to_Q_ of char to baseline 
dfl nternal Leadin_g_ Word Area inside df PixHe.!.g_ht for accent marks 
dfExternalleadin_g_ Word Extra leadin_g_ re_g_uested between rows 
dfltalic B_yte Is font an italic font? O=no, 1 =_y_es 
dfUnderline B_yte Is font underlined? O=no, 1=_yes 
dfStrikeOut B_yte Is font over stricken? O=no, 1=_y_es 
dfWelg_ht Word We~ht of character Value 1-1000 (200 is normal) 
dfCharSet B_y_te Character set used FF 1255\ = !BM PC char set 
dfPixWidth Word Width of grid for vector fonts Size at which font was digitized 

Width of all chars for raster fonts O=variable width 
df PixHeight Word Height of grid for vector fonts Size at which font was digitized 

He!g_ht of the char bitma_Q_ for raster fonts 
df PitchAndFamily Byte Pitch and family of font LObit=1 (variable pitch) 

LObit=O (fixed pitch) 
H04bits=0000 (FF _DONTCARE) 
H04bits=0001 (FF _ROMAN) 
H04bits=0010 (FF _SWISS) 
H04bits=0011 (FF _MODERN) 
H04bits=0100 (FF _SCRIPT) 
H04bits=0101 ffF DECORATIVEl 

dfAv_g_Width Word AverC!Q_e width of chars in font Usual!Y_ 'X' 
dfMaxWidth Word Maximum ..Q!xel width of ariY_ char in font 
dfFirstChar B_yte Character code of first char defined 
dflastChar B_y_te Character code of last char defined 
dfDefaultChar B_y_te Character to substitute for missing_ chars 
dfBreakChar B_y_te Character used to define word breaks 
dfWidth B_yj:es Word # b}'t_es in each row of bitmag (Raster fonts onfil 
dfDevice Dbl word Offset in file to device name stril!Q_ O=_g_eneric device 
dfFace Dbl word Offset in file to face name strir29_ 
dfBitsPointer Dbl word Absolute address of bitma__Q_ _{_Set Qy_ GDI at load timel 
dfBitsOffset Dbl word Offset in file to be_g_innir29_ of bitma..2_ 
dfCharOffset Word each Offset in bitma__Q_ rows to each char in set For variable ~aced raster fonts 

0 ~tes Not used For fixed ~aced raster fonts 
Word each Offset in bitmC!Q_ to strin_g_ for each char in set For fixed si:i_aced vector fonts 
Word Offset in bitmap to char strokes for each char For variable spaced vector fonts 
Word Pixel width of the character 

]ace name_}_ Strin_g_ Name of !YQ_eface ASCllZ strin_g_ 
_{_devicenamel String_ Name of device font was designed for ASCllZ strif!Q. 
Ibitmc!QI B_yj:es BitmC!Q_ containin_g_ font data Each row must start on word bound<m'_ 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 639 to 645 

6.15. CLIPBOARD FORMATS 

Format Name 
CF BITMAP 
CF DIF 
CF DSPBITMAP 
CF DSPMETAFILEPICT 
CF DSPTEXT 
CF METAFILEPICT 
CF OWNERDISPLAY 
CF PRIVATEFIRST 
CF SYLK 
CF TEXT 

Source: 

See Also: 

DescriQtion 
Bitma..2_ 
Data interchange format 
Bitm<!Q_ dis.Q!~ associated with a _Qrivate format 
Metafile _Qjcture displa_y associated with a _private format 
Text di~C!l'.._ associated with a _Qrivate format 
Metafile _Qjcture structure lSee 6.52. METAFILEPICT Structure Format}_ 
Owner di~~formaticl!Q_board owner must dis_Qj<!l'.._and U..2._date cl!.Q.board} 
Private format b~in with this value 
Microsoft SYLK data interchal!Q_e format 
Null-terminated text {ASCllZ stri~gl 

Microsoft Windows SDK Programmer's Reference 2.0, page 423 

1.17. Common String Formats 
6.16. MetaFile Format 
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300 Section 6 

6.16. METAFILE FORMAT 

MetaFile Heade,. 
Reid Size Description Allowable Values 

mtT_yp_e Dbl word Location indicator 
mtHeaderSize Dbl word Header size 
mt Version Dbl word Version number 
mtSize Dbl word Size Size of the MetaFile in words 
mtNoObjects Dbl word Total number of obiects 
mtMaxRecord Dbl word Size of la~est record 
mtNoParameters Dbl word Number of _Q_arameters Field not current!Y_ used 

Meta File GD/ Function Records· 
Reid Size DescrjpJion Allowable Values 

rdSize Dbl word Size of this Record Size in words 
rdFunction Dbl word Magic Number of Function 0817H Arc 

0418H Ellipse 
0415H ExcludeClipRect 
0419H Flood Fill 
0416H lntersectClipRect 
0213H Line To 
0214H Move To 
0220H OffsetClipRgn 
0211H OffsetViewportOrg 
020FH OffsetWindowOrg 
061DH PatBlt 
081AH Pie 
041BH Rectangle 
0127H Restore DC 
061CH RoundRect 
001EH Save DC 
0201H SetBkColor 
0102H SetBkMode 
0103H SetMapMode 
041FH SetPixel 
0106H SetPolyFillMode 
0105H SetRelAbs 
0104H SetROP2 
0107H SetStrectch BltMode 
0108H SetT extCharExtra 
0209H SetTextColor 
020AH SetT extJustification 
020CH SetWindowExt 
020BH SetWindowOrg 
020EH SetViewportExt 
020DH SetView___g_ortO~ 

rd Parm# Var. words Paramete1sI for function Variable number of words, each containil}g_ a ___g_arameter 

Meta File a· bJ_ect-Creation Records: 
Field Size Descr!f!!.ion Allowable Values 

rd Size Dbl word Size of this record Size in b_.Y!_es 
rd Function Dbl word Olaj_ect creation ID 012DH 
Index Varies Index into table to location of obiect 

Meta File CreatePen Records· 
Reid Size DescrjpJion Allowable Values 

rd Size Dbl word Size of this record 5 j_size in wordaj__ 
rdFunction Dbl word CreatePen ID 0230H 
rd Parm LOGPEN structure See 6.50. LOGPEN Structure Format 

Meta File CreateFont Records· 
Reid Size DescrjpJion Allowable Values 

rd Size Dbl word Size of this record 28.Isize in wordsI 
rdFunction Dbl word CreateFont ID 0231H 
rd Parm LOGFONT structure See 6.49. LOGFONT Structure Format 

MetaFile CreateBrush Records: 
Field Size DescripJion Allowable Values 

rd Size Dbl word Size of this record 7.Isize in wordsl 
rdFunction Dbl word CreateBrush ID 0232H 
rd Parm LOGBRUSH structure See 6.48. LOGBRUSH Structure Format 

(Continued) 
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Table 6.16. Continued 

MetaFile CreatePatternBrush Records: 
Reid Size DescrJ.pJion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rdFunction Dbl word CreatePatternBrush ID 012FH 
rd Parm Varies Bitmap Bitmap consists of: bitmap header, 9 unused words, then 

bmType Bitmap type 
bmWldth Bitmap width 
bmHeight Bitmap height 
bmWidthBytes Bytes per raster line 
bmPlanes Number of color planes 
bmBitsPixel Number adjacent color bits per pixel 
bmBits Pointer to bit values 
bits Actual bits of_Q_attern 

MetaFile CreateR'!Jl.!.on Records: 
L Field j Size l Descrf.pJion l Allowable Values 
[rdSize }Dbl word I Size of this record J Size of this record in words 
lrdFunction lDbl word lCreateReJljon ID j0635H 
I rdParm I I Region 

MetaFile TextOut Records· 
Field Size DescriQjion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word TextOut ID 0521H 
rd Parm Varies TextOut info TextOut info consists of: 

count Length of string 
flstring The string 
flylocation They value of string's starting point 
flxlocation The x value of stri1"!9:'.s startin_gj)_oint 

MetaFile Polygon Records: 
Reid Size DescriQJion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word Po)l'.'.g_on ID 0324H 
rd Parm Varies Polygon info Polygon info consists of: 

count Number of points in polygon 
.E!!!st A list of the individual2_oints 

Meta File P r d o~me Recor s: 
Field Size Descr!EJion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word Pojy!ine ID 0325H 
rd Parm Varies Polyline info Polyline info consists of: 

count Number of points in polygon 
_Q\l!st A list of the individual_Q_oints 

MetaFi/e Esca_12_e Records: 
Reid Size Descr!EJion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word EscC!E._e ID 0626H 
rd Parm Varies Escape info Escape info consists of: 

escape# Number of escape 
count Number of bytes of escape data 
escaped a ta 

MetaFile lnvertRegjon Records: 
Reid Size DescriQjion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word lnvertRe_gion ID 012AH 
rd Parm Re_g_ion Index to r~on in metafile table 

MetaFile PaintRe_llion Records: 
Reid Size Descr}.PJion Allowable Values 

rd Size Dbl word Size of this record Size of this record in words 
rd Function Dbl word PaintR~on ID 012BH 
rd Parm Re_g_ion Index to r~on in metafile table 

(Continued) 
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Table 6.16. Continued 

MetaFi/e Fil/Re_g_1on Records: 
Field Size Descr!.E!Jion 

rdSize Dbl word Size of this record 
rdFunction Dbl word FillR~onlD 

rd Parm Re_g_ion 

MetaFile FrameRe~ion Records: 
Reid Size DescrfQJ_ion 

rdSize Dbl word Size of this record 
rdFunction Dbl word FrameR~on ID 
rd Parm Re_g_ion 

MetaFile BitBlt Records: 
Field Size DescrfQJ_ion 

rdSize Dbl word Size of this record 
rdFunction Dbl word BitBltlD 
rd Parm Varies BitBlt info 

MetaFite StretchBlt Records: 
Reid 

rdSize 
rd Function 
rd Parm 

Notes: 

Size Descr!.E!Jion 
Dbl word Size of this record 
Dbl word StretchBlt ID 
Varies StretchBlt info 

The actual MetaFile format is comprised of: 
-A MetaFile header 

Allowable Values 
Size of this record in words 
0228H 
Index to re_gion in metafile table 

Allowable Values 
Size of this record in words 
0429H 
Index to r~on in metafile table 

Allowable Values 
Size of this record in words 
0922H 
BitBlt info consists of: 
raster op LO word, HO word of raster operation 
SY The y coordinate of source origin 
sx The x coordinate of source origin 
DYE The destination y extent 
DXE The destination x extent 
DY The y coordinate of the dest origin 
DX The x coordinate of the dest origin 
bmWldth The width of the bitmap, in pixels 
bmHeight The height of the bitmap, in raster lines 
bmWidthBytes The number of bytes per raster line 
bmPlanes The number of color planes per raster line 
bmBitsPixel The number of adjacent color bits/pixel 
bits The actual bitmaQ_ 

Allowable Values 
Size of this record in words 
OB23H 
StretchBlt info consists of: 
ra9:erop LO word, HO word of raster operation 
SYE The source y extent 
SXE The source x extent 
SY The y coordinate of source origin 
sx The x coordinate of source origin 
DYE The d~stination y extent 
DXE The destination x extent 
DY The y coordinate of the dest origin 
DX The x coordinate of the dest origin 
bmWldth The width of the bitmap, in pixels 
bmHeight The height of the bitmap, in raster lines 
bmWidthBytes The number of bytes per raster line 
bmPlanes The number of color planes per raster line 
bmBitsPixel The number of adjacent color bits/pixel 
bits The actual bitm<!Q_ 

-A variable number of MetaFile GDI or other function records 

Source: 

See Also: 

-A table of any objects referenced by function records 

Microsoft Windows SOK Programmer's Reference 2.0, pages 127 to 129 
Microsoft Windows Beta2 Documentation 2.0, pages 646 to 655 

6.48. LOGBRUSH Structure Format 
6.49. LOGFONT Structure Format 
6.50. LOGPEN Structure Format 
6.79. Binary Raster Operation Codes (ROP2) 

Section 6 
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6.17. RESOURCE SCRIPT FILE DIRECTIVES 

Directive Function 
#include Cqi:iies contents of file into resource scr_lQt 
#define Ass_!g_ns a value to a name 
#undef Removes definition ass!..9.ned to name 
#ifdef Compiles U_Q_ to #endif if name is defined 
#ifndef Com_Qjles u_Q_ to #endif if name not defined 
#if Com_Qjles u_Q_ to #endif if constant is non-zero 
#elif Compjles block within #if- if constant is non-zero 
#else O_mional clause within #if- construct 
#endif Ends conditional com~lation 

Example 1 : #ifdef Debug 
errbox BITMAP errbox.bmp 

#end if 

Example 2: #if Version<3 
errbox BITMAP errbox.bmp 
#elif Version<? 
errbox BITMAP userbox.bmp 
#end if 

Example 3: #ifdef Debug 
errbox BITMAP errbox.bmp 
#else 
errbox BITMAP userbox.bmp 
#end if 

Sxntax 
#include filename 
#define name value 
#undef name 
#ifdef name STATEMENTis} 
#ifndef name STATEMENTJ..S} 
#if constant STATEMENT(S_l 
#ifil constant STATEMENTIS} 
#else STATEMENTI~ 
#end if 

Source: Microsoft Windows SOK Programming Tools 2.0, pages 25 to 27 

See Also: 6.18. Single-line Resource Statements (ICON, CURSOR, BITMAP, FONT) 
6.19. Menu Resource Script Definitions 
6.20. Dialog Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 

Comments 
Filename is a stril}gje_,g,, "windows.hJ: 
Name=letters,d!gjtsi.Q_u nc. ;value=i nt,char ,strin_g_ 
Name=letters,digits,punctuation 
See #end if I see examj)Je 1 , belowl 
See #endif J_see examj)Je 1, below} 
See #endif 
Used within #if,#ifndef, & #ifdef]see exampje 21 
Used within #if,#ifndef, & #ifdet.Isee examj)Je 3} 
Ends #if, #ifndef, #ifdef com_Qjlation 

6.18. SINGLE-LINE RESOURCE STATEMENTS (ICON, CURSOR, BITMAP, FONT) 

General Single Statement Resource Script Format: 
namelD resourcetyQ.e jloado_miortl_Lmemqry_o_Qtionl files_Q_ec 

Item 
name ID 
resourcetype 

loadoption 

memoryoption 

files_Q_ec 

Source: 

See Also: 

DescriQtion Allowable Values 
Name or number used to identify_ resource For FONT resource, must be an intEill_er number 
Type of resource being defined One of: CURSOR 

ICON 
BITMAP 
FONT 

When the resource should be loaded One of: PRELOAD (loaded immediately) 
LOADONCALL _{)oaded on!Y_ when calledldefault 

How resource should be handled in memory One of: FIXED (always remains at fixed location) 
MOVEABLE (may be moved in memory) 
DISCARDABLEJ_m'!l'._be discarded from memo_ryl 

Name and extension of file containing_ resource ASCII strin-9.J which ma_y contain _g_athname 

Microsoft Windows SOK Programming Tools 2.0, pages 30 to 31 

6.17. Resource Script File Directives 
6.19. Menu Resource Script Definitions 
6.20. Dialog Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 
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6.19. MENU RESOURCE SCRIPT DEFINITIONS 

General MENU Resource Script Format: 
menulD MENU [load-option] [mem-option] 
BEGIN 
menu items 
END 

Item Descripjion 
menu ID Name or number used to identify_ the menu resource 
load-option Specifies when the resource is to be loaded 

Section 6 

Allowable Values 

PRELOAD (resource loaded immediately) 
LOADONCALL _(default: resource loaded when calledl 

mem-option Determines how resource is treated in memory FIXED (remains in fixed location) 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE _Lm<!Y_ be discarded when not neededl 

Allowable Menuitems: 
Menuitem Name S.x._ntax DescriQtion 

MENU ITEM MENUITEM text, result, O_Q_tionlist1 Defines a menu item 
PO PUP POPUP text, o_mionlist2 BEGIN definitions END Defines a ..Q_OQU_I) menu definition 
MENUITEM SEPARATOR MENUITEM SEPARATOR 

optionlist1: MENUBREAK 
CHECKED 
INACTIVE 
GRAYED 

optionlist2: MENUBREAK 
CHECKED 
INACTIVE 
GRAYED 
MENUBARBREAK 

text: ASCII string (in quotes) 

S..Q_ecial 'dividil'!fl menu item, usual!Y_a horiz. bar 

Item is immediately preceded by a new line 
Item has a checkmark next to it 
Item is displayed, but cannot be selected 
Item is inactive and displayed 'grayed' (disabled) 

Item is placed in new column 
Item has a checkmark next to it 
Item is displayed, but cannot be selected 
Item is inactive and displayed 'grayed' (disabled) 
Item is placed in new column separated by vert. bar 

result: Integer number of result to return when user selects item 

Source: 

See Also: 

Microsoft Windows SOK Programming Tools 2.0, pages 36 to 40 

6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGT ABLE Resource Script Definitions 

6.20. DIALOG RESOURCE SCRIPT DEFINITIONS 

General DIALOG Resource Script Format: 
namelD DIALOG [loadoption] [memoryoption] x,y,width,height 
optionstatements 
BEGIN 
controlstatements 
END 

Item 
name ID 
loadoption 

memoryoption 

optionstatements 

controlstatements 

Notes: 

Descr!J2Jion 
Name or number used to ident!fi the dialo_g_ 
Specifies when the resource is to be loaded 

Determines how resource is treated in memory 

Define special attributes of dialog box 

Define attributes of controls within dialo_g_ box 

Default STYLE is: 
WS_POPUP 
WS_BORDER 
WS_SYSMENU 

Allowable Values 

PRELOAD (resource loaded immediately) 
LOADONCALL _{_default: resource loaded when calledl 
FIXED (remains in fixed location) 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE _Lm<!Y_ be discarded when not needed} 
STYLE (defines style of dialog box) 
CAPTION text (defines dialog box's title) 
MENU name (defines dialog box's menu) 
CLASS class _(defines dialo_g_ box's classl 
See 6.21. Dialqg_ Box Control Definitions 

Source: Microsoft Windows SDK Programming Tools 2.0, pages 40 to 46 

See Also: 6.21. Dialog Box Control Definitions 



6.21. DIALOG BOX CONTROL DEFINITIONS 

Resource Script Format: 
- - - - ..;;.. - -, -, - - -

Control Name Class 
LTEXT Static 
RT EXT Static 
CTEXT Static 
CHECKBOX Button 
PUSHBUTTON Button 
LISTBOX List box 
GROUPBOX Button 
DEFPUSHBUTTON Button 
RADIOBUTTON Button 
EDITTEXT Edit 
ICON Static 
CONTROL Varies 

Stxfe Name Class 
BS PUSHBUTTON Button 
BS DEFPUSHBUTTON Button 
BS CHECKBOX Button 
BS AUTOCHECKBOX Button 
BS AUTORADIOBUTTON* Button 
BS PUSHBOX* Button 
BS LEFTTEXT* Button 
BS RADIOBUTTON Button 
BS 3STATE Button 
BS AUT03STATE Button 
BS GROUPBOX Button 
BS USERBUTTON Button 
ES LEFT Edit 
ES RIGHT Edit 
ES CENTER Edit 
ES MUL TILINE Edit 
ES AUTOVSCROLL Edit 
ES AUTOHSCROLL Edit 
ES NOHIDESEL Edit 
SS LEFT Static 
SS RIGHT Static 
SS CENTER Static 
SS ICON Static 
SS BLACKRECT Static 
SS GRAYRECT Static 
SS WHITERECT Static 
SS BLACKFRAME Static 
SS GRAYFRAME Static 
SS WHITEFRAME Static 
SS USERITEM Static 
LBS NOTIFY Listbox 

----I -----, -, 

A_QQ_ears As S_y_ntax Default Sty!_e 
Leftj_ustified text LTEXT text.id X.z.YiW,hl,s!Y]e ES LEFT, WS GROUP 
Rjght-justified text RTEXT text,id,x,y,w,h_Ls!Y]el ES HIGHT1 WS GROUP 
Centered text CTEXT text id,xiY, w,hLs!YJeI ES CENTER..i.. WS GROUP 
Check box with text CHECKBOX text,id,x~w,hJ ,s!Y.Jel BS CHECKBOX, WS TABSTOP 
Push button with text PUSHBUTTON text,id,x,y_,w,hl,s!Y]eJ BS PUSHBUTTON, WS TABSTOP 
Boxed list of strir:!.[S LISTBOX id,x,y__,w,h[s!Ylel LBS NOTIFY,LBS SORT,WS VSCROLL WS BORDER 
Grou_Q_ of buttons GROUPBOX text,id,x~w,h ,s!Y.JeJ BS GROUPBOX, WS TABSTOP 
Default_Q_ush button DEFPUSHBUTTON text,id,x,y_,w,h_Ls!Y]aj BS DEFPUSHBUTTON, WS TABSTOP 
Radio button with text RADIOBUTTON text,id,x,y,w,hls!Y.Jel BS RADIOBUTTON, WS TABSTOP 
Boxed text EDITTEXT id,x,y ,w,hls!Y.Jel WS TABSTOP, ES LEFT, WS BORDER 
Icon ICON iconname id,x.z.YiO,QLs!Y]eJ SS ICON 
User-defined window CONTROL text,id,class,s!Y.Je,x,y_, w,h nonei 

Description 
Same as PUSHBUTTON 
Same as DEFPUSHBUTTON 
Same as CHECKBOX 
Button automatical.!i'._ to.fill!es state when user clicks on it 
Button checked, cy:m!ication notified, all other radio buttons in _g_rou_Q_ u :1checked 
Same as PUSHBUTTON, but no border drawn 
Causes text to cmpear to left of button:Iused with CHECKBOX, 3STA-rE j, or RADIOBUTTON1 
Same as RADIOBUTTON 
Same as BS CHECKBOX exce_m button can be '.g_r~ed' 
Same as BS 3ST ATE exce_m: that button automatically togg_les state • t1en user clicks on it w 
Same as GROUPBOX 
User-defined button; _Q_arent notified when clicked 
Left-justified text 
Rlg_htj_ustified text 
Centered text 
Multiline edit control 
Text scrolled u_Q_ one 2._'!9._e' when user _Q!'esses CR on last line 
Text scrolled 10 chars ri.g_ht at end of line, to 0 when CR_Q_ressed 
Overrides hiding_ and inverting_ of text as focus moves to and from tex 
Same as L TEXT 
Same as RTEXT 
Same as CTEXT 
Same as ICON 
Black filled rectan_g)e 
Gr<!Y_ filled rectar}gle 
White filled rectangle 
Box with black frame 
Box with __g_r<!Y_ frame 
Box with white frame 
User-defined static item 
Parent receives mess'!9._e when user clicks or doubleclicks string_ 

(Continued) 
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Table 6.21. Continued 

Control Stv/1 
-...;.,o,, ~eName 

LBS MULTIPLESEL 
LBS SORT 
LBS NOREDRAW 
SBS VERT 
SBS RIGHTALIGN 
SBS LEFTALIGN 
SBS HORZ 
SBS TOPALIGN 
SBS BOTIOMALIGN 
SBS SIZEBOX 
SBS SIZEBOXTOPLEFTALIGN 
SBS SIZEBOXBOTIOMRIGHTALIGN 
WS GROUP 
WS TOPLEVEL * 
WS POPUP* 
WS CHILD* 
WS ICONIC* 
WS ICONICPOPUP* 
WS MAXIMIZE* 
WS BORDER* 
WS CAPTION* 
WS DLGFRAME* 
WS SYSMENU* 
WS SIZEBOX* 
WS VSCROLL* 
WS HSCROLL* 
WS CLIPCHILDREN* 
WS CLIPSIBLINGS* 
WS VISIBLE* 
WS DISABLED* 
WS TOPLEVELWINDOW* 
WS POPUPWINDOW* 
WS CHILDWINDOW* 
WS TABSTOP 
WS OVERLAPPED 
WS OVERLAPPEDWINDOW 
WS MINIMIZE 
WS MINIMIZEBOX 
WS MAXIMIZEBOX 

Version Info: 

Source: 

See Also: 

Class DescrjJ2Jion 
Listbox Stril'!Q selection to_gg]ed when user clicks or double clicks 
Listbox Strings are listed in box alphabetically 
Listbox List box dis_QJqy_ not u_Q_dated when chan_g_es are made 
Scrollbar Vertical scroll bar 
Scrollbar Used with SBS VERT, rlght ed_g_e is rlg_ht ed_g_e of rectan_g_le 
Scrollbar Used with SBS VERT, left edge is left ed_g_e of rectal}gle 
Scrollbar Horizontal scroll bar 
Scrollbar Used with SBS HORZ to_J'.) ed_g_e is to_Q_ ed_g_e of rectan_g_le 
Scrollbar Used with SBS HORZ, bottom ed_g_e is bottom e<!g_e of rectan_g_le 
Scrollbar Size box 
Scrollbar Used with SBS SIZEBOX allg_ns sizebox to to_Q_left corner of rectan_g_le 
Scrollbar Used with SBS SIZEBOX aljg_ns sizebox to bottom rjg_ht corner of rectangle 
All First control of Jl!"Ol!Q. in which user m<!Y_ move usil'!Q_ cursor ke_ys 
All Creates to_Q-level window 
All Creates QOP-U..Q.. windowJ:cannot be used with WS CHILD} 
All Creates child window1cannot be used with WS POPUPl 
All Creates window that is initially_ iconic _{_use with WS TOPLEVEL only}_ 
All Creates iconic _p()Q-up window 
All Creates window of maximum size 
All Creates window that has a border 
All Creates window that has a title bar ]m_plies WS BORDER.I 
All Creates window with a double border but no title 
All Creates window that has a s_ystem menu box in its title bar 
All Creates window that has a size box J:must have title bar or scroll barSJ.. 
All Creates window with vertical scroll bar 
All Creates window with horizontal scroll bar 
All Excludes the area occu_pied t:>Y_ child window when drawing parent window 
All Cl!Q_s child windows relative to each other 
All Creates window that is initially__ visible_{_ ~ies to to_Qjevel and ..Q..O..Q..U_Q_ windowsl 
All Creates window that is initially_ disabled 
All Creates window with: WS TOPLEVEL WS CAPTION, WS SYSMENU, WS SIZEBOX 
All Creates window with: WS POPUP, WS BORDER WS SYSMENU 
All Creates child window 
All Control in which user m<!Y_move usin_g_ Tab ke_y 
All Creates overla_QQil'!Q_ window 
All Creates overla_QQ_ed window havin_g_ the styles WS OVERLAPPED WS CAPTION, WS SYSMENU and WS SIZEBOX 
All Creates window of minimum size 
All Creates window that has a Minimize box 
All Creates window that has a Maximize box 

*First defined in Windows 2.0 

Microsoft Windows SDK Programming Tools 2.0, pages 44 to 65. 

6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 
6.19. Menu Resource Script Definitions 
6.22. Accelerator Resource Script Definitions 
6.24. STRINGTABLE Resource Script Definitions 

u: 
c a. 
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CD n. 
er 
::J 

O"> 
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6.22. ACCELERATOR RESOURCE SCRIPT DEFINITIONS 

General ACCELERATOR Resource Script Format: 
tablename ACCELERATORS 
BEGIN 
event, idvalue [,type][,NOINVERT][,SHIFT][,CONTROL] 
END 

Item 
table name 
event 

idvalue 
type 

NOINVERT 

SHIFT 

CONTROL 

Notes: 

Source: 

See Also: 

DescrJ.e..tion Allowable Values 
Name of the accelerator table 
Keystroke to be used as accelerator "char" or "11char" (single character, control char) 

ASCII character code 
Virtual k~ character 

ID of accelerator k~stroke lnt~er value 
Defines keytype of accelerator Not used if using quoted chars (e.g., "11C") 

ASCII (if ASCII character code) 
VIRTKEY _{jf Virtual k~ characted_ 

Defines whether top-level menu is highlighted on ke If omitted, top-level menu is highlighted 
If included, tQQ_-level menu is not hig_hlig_hted 

Defines if accelerator requires shift key down If omitted, shift key need not be down 
If included, shift ke_y must be down 

Defines if accelerator reauires control ke down I If omitted, control ke shouldn't be down y y 
I If included, control key must also be down 

More than one key may be defined at once by including additional 'event' statements 
between the BEGIN and END statements 

Microsoft Windows SDK Programming Tools 2.0, pages 35 to 36 

6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 
6.19. Menu Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.24. STRINGT ABLE Resource Script Definitions 

6.23. COMMON EDIT MENU ACCELERATOR KEY DEFINITIONS 

KejlName 
Shift + Esc<!Q_e 
Alt+Backs_Q_ace 
Delete 
F2 
Insert + Control 
Shift+ Delete 
Shift + Insert 

Source: 

See Also: 

Action Performed in Windows 1 Action Performed in Windows 2 
Invokes the Edit menu's Undo command Selects sy_stem menu of active window 
Not defined Invokes the Edit menu's Undo command 
Invokes the Edit menu's Cut command Invokes the Edit menu's Clear command 
Invokes the Edit menu's C~ command Not defined 
Invokes the Edit menu's Paste command Invokes the Edit menu's Co..QY_ command 
Invokes the Edit menu's Clear command Invokes the Edit menu's Cut command 
Not defined Invokes the Edit menu's Paste command 

Microsoft Windows SDK Application Style Guide 2.0, page 30 

6.01. Reserved System Keys 
6.02. Recommended Keyboard Actions 
6.22. Accelerator Resource Script Definitions 
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6.24. STRINGTABLE RESOURCE SCRIPT DEFINITIONS 

General STRINGTABLE Resource Script Format: 
STRINGTABLE [loadoption] [memoryoption] 
BEGIN 
ID string 
END 

Item Descr~ion 
load option Specifies when the resource is to be loaded 

memoryoption Determines how resource is treated in memory 

ID Identifier used to name strin_g_ 
string Text co"!Q_risi'l9_ strin_g_ 

Allowable Values 
PRELOAD (resource loaded immediately) 
LOADONCALL (default: resource loaded when called_} 
FIXED (remains in fixed location) 
MOVEABLE (may be moved to compact memory) 
DISCARDABLE _{_m<!Y_ be discarded when not neededl 
Must be an intEmer value 
ASCII stri'l9_ in_g_uotes 

Notes: Multiple strings may be defined at once by including multiple ID string statements between the 
BEGIN and END statements 

Source: 

See Also: 

Microsoft Windows SOK Programming Tools 2.0, pages 34 to 35 

6.17. Resource Script File Directives 
6.18. Single-line Resource Statements 
6.19. Menu Resource Script Definitions 
6.21. Dialog Box Control Definitions 
6.22. Accelerator Resource Script Definitions 

6.25. WIN.INI EXTENSION SETTINGS 

extensions 
Function Allowable values 

Section 6 

Associates extension with a ".ext 'ext' is the extension to associate with a lication 

Source: 

See Also: 

Microsoft Windows User's Guide 2.0, page 207 

6.26. WIN.IN! Windows Settings 
6.27. WIN.IN! Devices Settings 
6.28. WIN.IN! Colors Settings 
6.29. WIN.IN! PIF Settings 
6.31. WIN.IN! Ports Settings 
6.32. WIN.IN! International Settings 
6.33. WIN.IN! Fonts Settings 

6.26. WIN.INI WINDOWS SETTINGS 

Section Header: lwindowsJ 
O_QJion Function 

Bee_Q_ Defines whether ~stem be~s on errors 
BorderWidth Sets area to dis.Q!~ outside window 
CursorBlinkRate Sets ~tern's cursor blink rate 
Device Defines default ou!Q_ut device 
DeviceNotSelectedTimeout Sets device timeout value 
DoubleClickSp_eed Sets sy~tem's double click s_Q_eed 
Load Pro__g_rams made into icons at start~ 
MouseS_Q_eed Sets mouse acceleration rate 
Null Port Defines null_Q_ort 
Programs Pro_grams listed ~MS-DOS Executive 
Run Pr~ams run at start~ 
S_Q_ooler Defines whether s_Q_ooler is used 
Sw<!Q_MouseButtons Allows mouse buttons to be reversed 
TransmissionRe!_ry_Timeout Sets timeout value for communications 
xMouse Threshold Sets horizontal mouse threshold level 

lY_MouseThreshold Sets vertical mouse threshold level 

S_y_ntax 
Be~=boolean 
BorderWidth=int~er 
CursorBlinkRate=milliseconds 
Device=name,drivermodule ,Q_ortname 
DeviceNotSelectedTimeout=seconds 
DoubleClickS_Q_eed=milliseconds 
Load= list 
MouseS_Q_eed=inte_g_er 
NullPort=Q_Ortname 
Pr~ams=list 
Run=list 
S_Q_ooler=boolean 
SwC!Q_MouseButtons=boolean 
T ransmissionRetry_Timeout=seconds 
xMouseThreshold=inte_g_er 

lY.Mouse Th reshold=i nteger 

Notes: Values in lists may be separated by commas or white space 

Source: 

See Also: 

Microsoft Windows User's Guide 2.0, pages 201 to 202 

6.25. WiN.INi Extension Settings 
6.27. WIN.IN! Devices Settings 
6.28. WIN.IN! Colors Settings 
6.29. WIN.INI PIF Settings 
6.31. WIN.IN! Ports Settings 
6.32. WIN.INI International Settings 

Example 
Bee_Q_=_yes 
BorderWidth=5 
CursorBlinkRate=817 
Device=PCL/LaserJet,HPPCL,LPT1: 
DeviceNotSelectedTimeout= 15 
DoubleClickSp_eed=500 
Load clock note_Q_ad 
MouseS_Q_eed= 1 
NullPort=none 
Pr~ams=com exe bat 
Run excel 
S_Q_ooler=_y_es 
Sw<!Q_MouseButtons=no 
TransmissionRetry_Timeout=45 
xMouse Threshold=2 

lY.Mouse Threshold=2 
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6.27. WIN.INI DEVICES SETTINGS 

Section Header: devices 
0 tion Function Allowable values 

devicename Names out ut devices and their ortname* Portname: See 6.31. WIN.IN! Ports Settin s 

Notes: 

Source: 

See Also: 

•*Additional port names may be specified (separated by commas) 
•If device not connected, 'portname' should be the NullPort device defined in the Ports section 

Microsoft Windows User's Guide 2.0, page 214 

6.25. WIN.IN! Extension Settings 
6.26. WIN.IN! Windows Settings 
6.28. WIN.IN! Colors Settings 
6.29. WIN.IN! PIF Settings 
6.31. WIN.IN! Ports Settings 
6.32. WIN.IN! International Settings 

5.28. WIN.IN! COLORS SETTINGS 

Section Header jcoloraj_ 
OpJion 

Component 

Notes: 

Source: 

See Also: 

Function SJ'.'.!ltax Allowable values 
Defines Windows background colors Component = redval greenval blueval Component is one of: 

ActiveBorder (active window border) 
ActiveTitle (active caption bar) 
AppWorkSpace (application work space) 
Background (icon area, screen back) 
Inactive Title (inactive caption bar) 
lnactiveBorder (inactive window border) 
Menu (menu background) 
MenuText (menu text) 
Scrollbar (scroll bars) 
Title Text (title text) 
Window (Window client area back) 
WindowFrame (Title back, frame) 
WindowText (window text) 
Color vals: 0 lblac!Q to 255 lwhitaji!nt~er on!Y}j 

Windows expects a solid color for Menu Text, WindowText, Title Text and Window 

Microsoft Windows User's Guide 2.0, pages 207 to 208 

6.25. WIN.INI Extension Settings 
6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.29. WIN.INI PIF Settings 
6.31. WIN.IN! Ports Settings 
6.32. WIN.IN! International Settings 

6.29. WIN.INI PIF SETTINGS 

SwapSize 

Notes: 

Source: 

See Also: 

Sets amount of memory to swap SwapSize=value 

Value=? (swap to first fixed disk) 
Value=letter (swap to that letter drive) 
Value=O do not swa 
Value=min amt of memory in KBytes 
or 0 set swa to first size 

•All disk swapping is done to the root directory unless the [environment] section specifies 
a temporary directory 
•*Multiple Program Settings may appear in [pif] section 

Microsoft Windows User's Guide 2.0, pages 208 to 211 

6.25. WIN.INI Extension Settings 
6.26. WIN.IN! Windows Settings 
6.27. WIN.IN! Devices Settings 
6.30. Default PIF Settings 
6.31. WIN.INI Ports Settings 
6.32. WIN.INI International Settings 
6.33. WIN.INI Fonts Settings 
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6.30. DEFAULT PIF SETTINGS 

Item 
Program title 
Initial directo_!Y. 
Memory_ re_quired 
Memo_ry_ desired 
Directly_ modifies 
Pro_9!"am switch 
Screen excha1!9_e 
Close window on exit 

Notes: 

Default SettifJ.9__ 
!g_nored 
!g_nored 
52KB_y_tes 
All available memo_!Y. 
Screen 
Prevent _Q_r~am switch 
Text on!Y_ 
Does not close 

These settings are only used if no 
PIF file exists for the application 

Source: Microsoft Windows User's Guide 2.0, page 188 

See Also: 6.29. WIN.IN! PIF Settings 

6.31. WIN.IN! PORTS SETTINGS 

Section Header: JQ_ortaj_ 
Op_tion Function Sji_ntax Allowable values 

Portname Defines port settings Portname:=baud ,parity, word I en ,stopbits Baud: actual baud rate (e.g. 300) 
Parity: o, e, n (odd, even, none) 
Wordlen: #of bits (e.g. 8) 
Stq,Q_bits: #of bits leJI: 21 

Notes: 'Portname' must be one of the recognized DOS ports (e.g. COM1 ). 
Alternatively, 'portname' may be a filename, in which case output may be sent directly to a file. 

Source: Microsoft Windows User's Guide 2.0, pages 212 to 213 

See Also: 6.25. WIN.IN! Extension Settings 
6.26. WIN.IN! Windows Settings 
6.27. WIN.IN! Devices Settings 
6.28. WIN.IN! Colors Settings 
6.29. WIN.INI PIF Settings 
6.32. WIN.IN! International Settings 

6.32. WIN.INI INTERNATIONAL SETTINGS 

Section Header: jint!l 
02J.ion Function 

Country_ Sets coun!,iy code 
Date format Sets format for date 

Currency format Sets format for currency 

Decimal d!gjts Sets # of decimal digits in curren9:_ 
Time format Sets format of time 

Leading_ zeros Allows for leading_ zeros in curren~ 
AM strir}g_ Sets trailil![ strin_g_ for mornin_g_ times 
PM strin_g Sets trailing_ string_ for afternoon times 
Currenq ~mbol Defines curren~ s_y_mbol 
Thousands SE!Q.arator Defines thousands s~arator symbol 
Decimal se_Q_arator Defines decimal se_Q_arator ~mbol 
Date se_parator Defines date se_Q_arator ~mbol 
Time se_Q_arator Defines time s~arator ~mbol 
List se_Q_arator Defines list se_Q_arator ~mbol 
Preferences menu Defines if Coun!r°}'_ Setting_s C!QQ_ear 

Notes: The US version of Windows does 
not require the inti section 

Source: Microsoft Windows User's Guide 2.0, 
pages 211 to 212 

Sji_ntax Allowable values 
iCountry,;,,country_ code See 3.144. Coun!!Y_ Codes 
iDate=value Value of O=month-day-year 

Value of 1 =day-month-year 
Value of 2qear-month-d<!Y_ 

iCurrency=value Value of O=currency prefix, no space 
Value of 1 =Currency suffix, no space 
Value of 2=currency prefix, 1 space 
Value of 3=currenq suffix, 1 S_Q_ace 

iDigits=value Value=# of s!g_nificant d!gjts 
iTime=value Value of 0=12 hour clock 

Value of 1 =24 hour clock 
ilzero=value O=none, 1 =Use leading_ zeroes 
s1159=strin_g_ 
s2359=stri ng_ 
sCurrenc_y_=strin_g_ 
s Thousands=strin_g_ 
sDecimal=strin_g_ 
sDate=strin_g_ 
sTime=stri1!9_ 
slist=string_ 
dial~_y_es Alw<!Y_s set to _yes 

See Also: 6.25. WIN.INI Extension Settings 
6.26. WIN.IN! Windows Settings 
6.27. WIN.IN! Devices Settings 
6.28. WIN.IN! Colors Settings 
6.29. WIN.IN! PIF Settings 
6.31. WIN.IN! Ports Settings 
6.33. WIN.IN! Fonts Settings 
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6.33. WIN.INI FONTS SETTINGS 

Section Header: lfontsj 
OJ2]ion 

Fontname 

Notes: 

Source: 

See Also: 

Function S_x[ltax 
Names font files to load at startup Fontname ptsize(s) (set #number) ==fontfile 

Windows 1.xx used the FNT extension for fontfiles, while Windows 2.xx uses 
the FON extension. The file formats are different. 

Microsoft Windows User's Guide 2.0, page 214 

6.25. WIN.INI Extension Settings 
6.26. WIN.INI Windows Settings 
6.27. WIN.INI Devices Settings 
6.28. WIN.INI Colors Settings 
6.29. WIN.IN! PIF Settings 
6.31. W!N.!N! Perts Settings 
6.32. 'NIN.INI International Settings 

Allowable values 
Fontname==description font name 
ptsize==1 or more point sizes to load 
Number==set number 
Fontfile==filename, no extension 

6.34. DATA TYPES USED IN WINDOWS ARGUMENT NAMES 

Prefix Used Meanif!.9_ Size Comments 
c Character Byte See 6.09. Extended ANSI Character Codes 
b Boolean value Word O==false; non-zero==true 
f Bit flag value Word 16 individual flag_s 
n Short inte_g_er value Word Slg_ned values 
I LonJl inteJler value Dbl word Slg_ned values 
w Short unsig_ned inteJler valu~ Word Unsig_ned values 
dw Lon_g_ unslg_ned inteJler value Dbl word Unsigned values 
h Handle Word Handle is an index into a table 
2._ Short _Q_ointer Word Near _Q_ointer 
lg_ Long _ _Q_ointer Dbl word Far _Q_ointer 

_e_t X;J_ coordinate _Qoint Dbl word Unslg_ned, 2 word values 
rgp RGB color value Dbl word Unslg_ned 

Notes: The letters in the lefthand column are used as prefixes to an argument name, as in 
lpMinPos (e.g., MinPos is a long pointer argument). 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 9 

See Also: 1.16. Common Numeric Data Formats 
6.09. Extended ANSI Character Codes 
6.35. Data Types Available as C Keywords 

6.35. DATA TYPES AVAILABLE AS C KEYWORDS 

Ke.l_word Meanif!.9_ Size S!IJ!led Comments 
char ASCII character BJtte y See 6.09. Extended ANSI Character Codes 
BYTE Unsig_ned ~te inte_g_er B_y_te N 
int Slg_ned word inte~er Word y 
short Slg_ned word inte_g_er Word y 
WORD Unsig_ned word int~er Word N 
lon_g_ Slg_ned dbl word int~er Dbl word y 
LONG Slg_ned dbl word int~er Dbl word y 
DWORD Uns_ig_ned dbl word intEill_er Dbl word N MC!l_ also be Se_g_ment:Offset address 
BOOL Unsig_ned word Word N O==false, non-zero==true 
void Em_my_ value N 
PSTR Pointer to character string Word N Data is assumed within current s~ment 
PINT Pointer to inteJler Word N Data is assumed within current s~ent 
LPSTR Lon..9._Qointer to char strir:!.9_ Dbl word N Data m'!Y_ be in another s~ment 
LP/NT Lon_g__12_ointer to int~g_er Dbl word N Data m<!Y_ be in another SEill_ment 
LPRECT Lon..9._12_ointer to RECT struct. Dbl word N Data m<!Y_ be in another s~ment 
LPMSG Long_Q_ointer to MSG struct. Dbl word N Data ma__y_ be in another SEill_ment 
FARPROC Lon_g__12_ointer to function Dbl word N Function m<!Y_ be in another se_g_ment 
FAR Pointer Word N Cast as a long_Q_ointer ldata in al'!Y_ seJlment)_ 
NEAR Pointer Word N Cast as a short_Q_ointer].data in current se_g_men!I 
HANDLE General handle Word N 
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Table 6.35. Continued 

Kejt'_word 
HSTR 
HCURSOR 
HICON 
HMENU 
HOC 
HPEN 
HFONT 
HBRUSH 
HBJTMAP 
HRGN 
GLOBALHANDLE 
LOCALHANDLE 

Notes: 

Source: 

See Also: 

Meani'!.9_ Size S!B_ned Comments 
Stririg_ resource handle Word N 
Cursor resource handle Word N 
Icon resource handle Word N 
Menu resource handle Word N 
Di~ay_ context handle Word N 
Ph_y_sical _Q_en handle Word N 
Ph_y_sical font handle Word N 
Ph_y_sical brush handle Word N 
Physical bitmcm_ handle Word N 
Ph_y_sical re_g!on handle Word N 
Global memo!Y_ handle Word N 
Local memo..!Y_ handle Word N 

Microsoft C is case sensitive 

Microsoft Windows SOK Programmer's Reference 2.0, pages 607 to 608 

1.16. Common Numeric Data Formats 
6.09. Extended ANSI Character Codes 
6.34. Data Types Used in Windows Argument Names 

6.36. WINDOWS HANDLE AND POINTER TYPES 

Name 
FAR 
FARPROC 
GLOBALHANDLE 
HANDLE 
HBITMAP 
HBRUSH 
HCURSOR 
HOC 
HF ONT 
HICON 
HMENU 
HPEN 
HRGN 
HSTR 
LOCALHANDLE 
LPINT 
LP MSG 
LPRECT 
LPSTR 
NEAR 
PINT 
PSTR 

Notes: 

Source: 

See Also: 

Function 
Data !YQ_e attribute that can be used to create a lon..9....Q_ointer 
Lon__g___Q_ointer to a function 
Global memo_!Y.handle; index to memo..!Y_block in ~stem's_g!obal hecm_ 
General handle; index to table entiy identif1'jrig__Qrqgram data 
PIJ.y_sical bitm'!Q_ handle; index to GDl's_Q_h_y_sical drawirig_ oqj_ects 
PIJ.y_sical brush handle; index to GD l's _Q_h_y_sical drawirig_ objects 
Cursor resource handle; index to a resource table en!!:Y_ 
Dis..Q!C!Y'_ context handle; index to GDl's di~Ja_y_ context tables 
Physical font handle; index to GDl's_Q_h_y_sical drawin_g_objects 
Icon resource handle; index to a resource table ently 
Menu resource handle; index to a resource table en!!:Y_ 
Pl]y_sical _Q_en handle; index to GD l's _Q_h_y_sical drawin_g_ objects 
PIJ.y_sical r~on handle; index to GDl's_Q_hysical drawirig_ oqj_ects 
Strin_g_ resource handle; index to a resource table entiy 
Local memo_!Y.handle; index to memqry_block in C!QQ!ication's local he<!Q_ 
Lon__g___Q_ointer to a sig_ned 16-bit inte_g_er 
Lonll....Q_ointer to MSG data structure 
Lonll....Q_ointer to RECT data structure 
Lon..9....Q_ointer to a character strin_g_ 
Data type attribute that can be used to create a shortj.)Qinter 
Pointer to a sjg_ned 16-bit int~er 
Pointer to a character strin_g_ 

All handles are 16-bit values. 

Microsoft Windows SOK Programmer's Reference 2.0, pages 607 to 608 

6.34. Data Types Used in Windows Argument Names 
6.35. Data Types Available as C Keywords 
6.53. MSG Structure Format 
6.57. RECT Structure Format 
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6.37. INCLUDE FILE CONSTANTS DEFINITIONS BY NAME 

Defined Name Used As Hex Value Decimal Value Comments 
ABORTDOC GDI escape 2 2 
ABSOLUTE GDI coordinate mode 1 1 
ALTERNATE Po]Yflll mode 1 1 
ANSI CHARSET Logical font constant 0 0 
ANSI FIXED FONT Stock lcmical oblect B 11 
ANSI VAR FONT Stock lcmical oblect c 12 
ASPECT FIL TERI NG 1 1 
ASPECTX Getdevicec~s device _Q_arameter 28 40 
ASPECTXY Getdevicec~s device _Q_arameter 2C 44 
ASPECTY Getdevicec~s device _Q_arameter 2A 42 
BANDINFO* GDI escape code 18 24 
BITSPIXEL Getdevicec~s device _Q_arameter c 12 
BLACKNESS T ern<!!Y_ raster o_Q_ 0000 0042H 66 Dest= BLACK 
BLACKONWHITE Stretchblt mode 1 1 
BLACK BRUSH Stock lqg_ical object 4 4 
BLACK PEN Stock lqg_ical olaj_ect 7 7 
BM GETCHECK* Control message 400 1024 
BM GETSTATE* Control messc:ige 402 1026 -BM SETCHECK* I Control messaQe I 4011 10251 I 
BM SETST ATE* Control message 403 1027 
BM SETSTYLE* Control mess(!ge 404 1208 
BN CLICKED User button notification code 0 0 
BN DISABLE User button notification code 4 4 
BN DOUBLECLICKED* Control message 5 5 
BN HILITE User button notification code 2 2 
BN PAINT User button notification code 1 1 
BN UNHILITE User button notification code 3 3 
BS 3STATE Button control s_!yle 5 5 
BS AUT03STATE Button control s_!yle 6 6 
BS AUTOCHECKBOX Button control s.!Y_le 3 3 
BS AUTORADIOBUTTON* Button style 9 9 
BS CHECKBOX Button control s_!yle 2 2 
BS DEFPUSHBUTTON Button control s.!Y_le 1 1 
BS GROUPBOX Button control sjyle 7 7 
BS HATCHED Brush style 2 2 
BS HOLLOW Brush style 1 1 Defined as BS NULL 
BS INDEXED* Button control style 4 4 
BS LEFTTEXT* Button style 20 32 
BS NULL Brush style 1 1 
BS PATTERN Brush style 3 3 
BS PUSHBOX* Button style A 10 
BS PUSHBUTTON Button control style 0 0 
BS RADIOBUTTON Button control style 4 4 
BS SOLID Brush style 0 0 
BS USERBUTTON Button control style 8 8 
CC CHORD Device c~abilj!y_ mask 4 4 
CC CIRCLES Device ca_Q_abi!l!Y_ mask 1 1 
CC ELLIPSES Device capability mask 8 8 
CC INTERIORS Device ca_Q_abilj!y_ mask 80 128 
CC NONE Device ca_Q_abi!l!Y_ mask 0 0 
CC PIE Device capabilify- mask 2 2 
CC STYLED Device cap_abilj!y_ mask 20 32 
CC WIDE Device c~abi!l!Y_ mask 10 16 
CC WIDESTYLED Device ca_Q_abi!l!Y_ mask 40 64 
CE BREAK Comm device driver error 10 16 
CE CTSTO Comm device driver error 20 32 
CE DNS Comm device driver error 800 2048 
CE DSRTO Comm device driver error 40 64 
CE FRAME Comm device driver error 8 8 
CE IOE Comm device driver error 400 1024 
CE MODE Comm device driver error 8000 32768 
CE OOP Comm device driver error 1000 4096 
CE OVERRUN Comm device driver error 2 2 
CE PTO Comm device driver error 200 512 
CE RLSDTO Comm device driver error 80 128 
CE RXOVER Comm device driver error 1 1 
CE RXPARITY Comm device driver error 4 4 
CE TXFULL Comm device driver error 100 256 
CF BITMAP Cligboard format 2 2 
CF DIF Cl_lQ_board format 5 5 
CF DSPBITMAP Cl_!Q_board format 82 130 
CF DSPMETAFILEPICT Clipboard format 83 131 
CF DSPTEXT Cl_lQ_board format 81 129 
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Table 6.37. Continued 

Defined Name Used As Hex Value Decimal Value Comments 
CF GDIOBJFIRST CliQ_board format 300 768 
CF GDIOBJLAST CliQ_board format 3FF 1023 
CF METAFILEPICT Clipboard format 3 3 
CF OEMTEXT* CliQ_board format 7 7 
CF OWNERDISPLAY CliQ_board format 80 128 
CF PRIVATEFIRST Cl!.Q.board format 200 512 
CF PRIVATELAST CliQ_board format 2FF 767 
CF SYLK Cl!.Q.board format 4 4 
CF TEXT CliR_board format 1 1 
CF TIFF* CliQ_board format 6 6 
CLIPCAPS Getdevicec'!Q_s device _Q_arameter 24 36 
CLIP CHARACTER PRECIS Logical font constant 1 1 
CLIP DEFAULT PRECIS L~cal font constant 0 0 
CLIP STROKE PRECIS Lo_gjcal font constant 2 2 
CLRDTR Comm esca_pe function 6 6 
CLRRTS Comm esc<!Q_e function 4 4 
COLORONCOLOR Stretchblt mode 3 3 
COLOR ACTIVEBORDER* Color !l'.Q_e index A 10 
COLOR ACTIVECAPTION Color JY.Q_e index 2 2 
COLOR APPWORKSPACE* Color !l'.Q_e index c 12 
COLOR BACKGROUND Color ..!YQ.e index 1 1 
COLOR CAPTIONTEXT Color !YQ_e index 9 9 
COLOR INACTIVEBORDER* Color !YQ_e index B 11 
COLOR INACTIVECAPTION Color !l'.Q_e index 3 3 
COLOR MENU Color tyQ_e index 4 4 
COLOR MENUTEXT Color tyQ_e index 7 7 
COLOR SCROLLBAR Color !l'.Q_e index 0 0 
COLOR WINDOW Color ty~e index 5 5 
COLOR WINDOWFRAME Color !YQ_e index 6 6 
COLOR WINDOWTEXT ColorlYQ..e index 8 8 
COMPLEXREGION R~on flag_ 3 3 
CP DIRECT* Device c<!Q_ability_ mode 2 2 
CP GETBEEP* Control _Q_anel info 1 1 
CP GETBORDER* Control_panel info 5 5 
CP GETMOUSE* Control_Q_anel info 3 3 
CP HWND* Device c<!Q_ability_ mode 0 0 
CP KANJIMENU* Control_Q_anel info 8 8 
CP NONE Device ca~bil!ty_ mask 0 0 
CP OPEN* Device c<!Q_abillty_ mode 1 1 
CP RECTANGLE Device ca_Qabil!!Y_ mask 1 1 
CP SETBEEP* Control_Q_anel info 2 2 
CP SETBORDER* Control_Q_anel info 6 6 
CP SETMOUSE* Control_Q_anel info 4 4 
CP TIMEOUTS* Control_Q_anel info 7 7 
CS KEYCUTWINDOW Class~e 4 4 
CS BYTEALIGNCLIENT* Class style 1000 4096 
CS BYTEALIGNWINDOW* Class ajyle 2000 8192 
CS CLASSDC Class sMe 40 64 
CS DBLCLKS Class s Me 8 8 
CS HREDRAW Classs Me 2 2 
CS MENUPOPUP Classs Me 80 128 
CS NOCLOSE* Class s Me 200 512 
CS NOKEYCUT Class ajyle 100 512 
CS OEMCHARS Class ajyle 10 16 
CS OWNDC Class ajyle 20 32 
CS PARENTDC* Class ajyle 80 128 
CS SAVEBITS* Class ajy!e 800 2048 
CS VREDRAW Class ajyle 1 1 
CTLCOLOR BTN Color !YQ_e index 3 3 
CTLCOLOR DLG Color !YQ_e index 4 4 
CTLCOLOR EDIT Color tYi:>_e index 1 1 
CTLCOLOR LISTBOX Color tyQ_e index 2 2 
CTLCOLOR MAX Color !YQ_e index 8 8 
CTLCOLOR MSGBOX Color !YQ_e index 0 0 
CTLCOLOR SCROLLBAR Color !YQ_e index 5 5 
CTLCOLOR STATIC Color !YQ_e index 6 6 
CURVECAPS Getdevicecaps device _Q_arameter 1C 28 
DEFAULT PITCH L~ical font constant 0 0 
DEFAULT QUALITY Logical font constant 0 0 
DEVICEDATA MetaFile comrr113nt esc. 13 19 
DEVICEDEFAUL T FONT Stock lo_gjcal oqj_ect E 14 
DEVICE FONTIYPE Enumfont mask 2 2 
DF ACTIVEBORDER* DrawFrame index COLOR ACTIVEBORDER+ 1 «3 
DF ACTIVECAPTION* DrawFrame index COLOR ACTIVECAPTION+ 1 «3 
DF APPWORKSPACE* DrawFrame index COLOR APPWORKSPACE+ 1 «3 
DF BACKGROUND* DrawFrame index COLOR BACKGROUND+ 1 «3 
DF CAPTIONTEXT* DrawFrame index COLOR CAPTIONTEXT + 1 «3 
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Table 6.37. Continued 

Defined Name Used As Hex Value Decimal Value Comments 
DF GRAY* DrawFrame index COLOR APPWORKSPACE+I1 «3} 
DF INACTIVEBORDER* DrawFrame index COLOR INACTIVEBORDER+ 1 «3 
DF INACTIVECAPTION* DrawFrame index COLOR INACTIVECAPTION+ 1 «3 
DF MENU* DrawFrame index COLOR MENU+1«3 
OF MENUTEXT* DrawFrame index COLOR MENUTEXT + 1 «3 
OF PATCOPY* DrawFrame index 0 0 
OF PATINVERT* DrawFrame index 4 4 
OF SCROLLBAR* DrawFrame index COLOR SCROLLBAR+ 1 «3 
OF SHIFTO* DrawFrame index 0 0 
OF SHIFT1* DrawFrame index 1 1 
OF SHIFT2* DrawFrame index 2 2 
OF SHIFT3* DrawFrame index 3 3 
OF WINDOW* DrawFrame index COLOR WINDOW+ 1 «3 
OF WINDOWFRAME* DrawFrame index COLOR WINDOWFRAME+1«3 
OF WINDOWTEXT* DrawFrame index COLOR WINDOWTEXT + 1 «3 
DKGRAY BRUSH Stock logical obiect 3 3 
DLGC BUTION* Dialqg_ code 2000 8192 
DLGC DEFPUSHBUTION* Dialqg_ code 10 16 
l'"\I " A T Cl n: .... 1 .... .- ........ ....1,.. 0 0 I u1...Gv H/"\SSE 1 SL.1... 

GC R. D'OB' 'TION* 
I UICl.IUH vvuc o·. . DL Al UI I 1a1cm_coae u 64 

DLGC STATIC* Dialog code 100 256 
DLGC UNDEFPUSHBUTION* Dialqg_ code 20 32 
DLGC WANTALLKEYS Dialqg_ code 4 4 
DLGC WANTARROWS Dialqg_ code 1 1 
DLGC WANTCHARS* Dialqg_ code 80 128 
DLGC WANTMESSAGE* Dialqg_ code 4 4 
DLGC WANTIAB Dialqg_ code 2 2 
DM GETDEFID Dialo_g_ s!Y!e bits 400 1024 WM USER+O 
DM SETDEFID Dialo__g_ s:!Y]e bits 401 1025 WM USER+1 
DM HASDEFID Dialo__g_ s:!Y]e bits 534B 21323 
DRAFTMODE GDlesca~ 7 7 
DRAFT QUALITY Logical font constant 1 1 
DRAWPATIERNRECT* GDI esc<!Q_e code 19 25 
DRIVERVERSION Getdevicec<!Q_s device Rarameter 0 0 
DSTINVERT T ern'!!Y_ raster O.£. 0055 0009H 5570569 Dest = J..not des!}_ 
DS ABSALIGN Dialo__g_~e 1 1 
DS LOCALEDIT* Dialo__g_~e 20 32 
DS SYSMODAL Dialo_g_~e 2 2 
DT BOTIOM DrawText format flag_ 8 8 
DT CALCRECT* DrawText format flag_ 400 1024 
DT CENTER Draw Text format flag_ 1 1 
DT CHARSTREAM Device caRabil)!r mask 4 4 
DT DISPFILE Device ca_g_abili!Y_ mask 6 6 
DT EXPANDTABS DrawText format flag_ 40 64 
DT EXTERNALLEADING DrawText format flag_ 200 512 
DT INTERNAL DrawText format flag_ 1000 4096 
DT LEFT DrawText format flag_ 0 0 
DT METAFILE Device caRabill!Y_ mask 5 5 
DT NOCLIP DrawText format flag_ 100 256 
DT NOPREFIX* DrawText format flag_ 800 2048 
DT PLOTTER Device ca_Qabil)!r mask 0 0 
DT RASCAMERA Device caRabil)!r mask 3 3 
DT RASDISPLA Y Device ca_p_abili!Y_ mask 1 1 
DT RASPRINTER Device ca_g_abili!Y_ mask 2 2 
DT RIGHT DrawText format flag_ 2 2 
DT SINGLELINE DrawText format fla_g_ 20 32 
DT TABSTOP DrawText format fla__g_ 80 128 
DT TOP DrawText format flag_ 0 0 
DT VCENTER DrawText format flag_ 4 4 
DT WORDBREAK DrawText format flag_ 10 16 
EM CANUNDO* Edit control messag_e 413 1043 
EM FMTLINES* Edit control messag_e 415 1045 
EM GETHANDLE* Edit control mess<!9_e 40C 1036 
EM GETLINE* Edit control messag_e 411 1041 
EM GETLINECOUNT* Edit control mess<!9_e 409 1033 
EM GETMODIFY* Edit control mess<!9_e 407 1031 
EM GETRECT* Edit control messag_e 402 1026 
EM GETSEL* Edit control messag_e 400 1024 
EM GETIHUMB* Edit control mess<!9_e 40D 1037 
EM LIMITIEXT* Edit control messag_e 412 1042 
EM LINEFROMCHAR* Edit control messag_e 416 1046 
EM LINEINDEX* Edit control messag_e 40A 1034 
EM LINELENGTH* Edit control messag_e 40E 1038 
EM LINESCROLL* Edit control messag_e 406 1030 
EM REPLACESEL * Edit control messag_e 40F 1039 
EM SCROLL* Edit control messag_e 405 1029 
EM SETFONT* Edit control messag_e 410 1040 
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Table 6.37. Continued 

Defined Name I Used As l Hex Value Decimal Value Comments 
EM SETHANDLE* Edit control messC!9_e 40B 1035 
EM SETMODIFY* Edit control messC!9_e 40a 1032 
EM SETRECT* Edit control mess~e I 403 1027 
EM SETRECTNP* Edit control mess~e 404 102a 
EM SETSEL* Edit control mess<!9_e 401 1025 
EM SETWORDBREAK* Edit control messa_g_e 417 1047 
EM UNDO* Edit control messC!9_e 414 1044 
ENABLEDUPLEX* GDI eSCC!Q_e code 1C 2a 
ENABLEMANUALFEED* GD I esc<!Q_e code 1D 29 
ENABLEPAIRKERNING* GDI esc~e code 301 769 
ENABLER ELA TIVEWIDTHS* GDI escape code 300 76a 
END DOC GDlesc~ B 11 
EN CHANGE Edit control notification code 300 76a 
EN ERRSPACE Edit control notification code 500 12ao 
EN HSCROLL Edit control notification code 601 1537 
EN KILLFOCUS Edit control notification code 200 512 
EN SETFOCUS Edit control notification code 100 256 
EN UPDATE* Edit control notification code 400 1024 
EN VSCROLL Edit control notification code 602 153a 
ERROR R~onfl<!9_ 0 0 
ES AUTOHSCROLL Edit control sMe 80 12a 
ES AUTOVSCROLL Edit control s!YJe 40 64 
ES CENTER Edit control s!YJe 1 1 
ES LEFT Edit control sMe 0 0 
ES MUL TILINE Edit control sMe 4 4 
ES NOHIDESEL Edit control s!YJe 100 256 
ES RIGHT Edit control sMe 2 2 
ETO CLIPPED* Edit text omion 4 4 
ETO GRAYED* Edit text omion 1 1 
ETO OPAQUE* Edit text OJ>tion 2 2 
EVEN PARITY Deb field definition 2 2 
EV BREAK Comm event definition 40 64 
EV CTS Comm event definition a a 
EV DSR Comm event definition 10 16 
EV ERR Comm event definition ao 12a 
EV PERR Comm event definition 200 512 
EV RING Comm event definition 100 256 
Ej[ RLSD Comm event definition 20 32 
EV RXCHAR Comm event definition 1 1 
EV RXFLAG Comm event definition 2 2 
EV TXEMPTY Comm event definition 4 4 
EXTTEXTOUT* GDI eSCC!Q_e code 200 512 
FALSE Standard definitions 0 0 
FF DECORATIVE Font famiJy ID 5* 5* *Shifted left four bits 
FF DONTCARE Fontfamily_ ID O* O* *Shifted left four bits 
FF MODERN Font fami_!Y_ ID 3* 3* *Shifted left four bits 
FF ROMAN Fontfam!!Y_ID 1 * 1 * *Shifted left four bits 
FF SCRIPT Font family ID 4* 4 * *Shifted left four bits 
FF SWISS Fontfamily_ID 2* 2* *Shifted left four bits 
FIXED PITCH Lo__gjcal font constant 1 1 
FLUSHOUTPUT GDI escaJ>Et 6 6 
FW BLACK Font we!_g_ht constant 3a4 900 Defined as FW HEAVY 
FW BOLD Font we!_g_ht constant 26C 700 
FW DEMIBOLD Font we!_g_ht constant 25a 600 Defined as FW SEMIBOLD 
FW DONTCARE Font we!_g_ht constant 0 0 
FW EXTRABOLD Font we!_g_ht constant 320 aoo 
FW EXTRALIGHT Font wel9_ht constant ca 200 
FW HEAVY Font welg_ht constant 3a4 900 
FW LIGHT Font we!_g_ht constant 12C 300 
FW MEDIUM Font weight constant 1F4 500 
FW NORMAL Font wel9_ht constant 190 400 
FW REGULAR* Font welg_ht 190 400 
FW SEMIBOLD Font we!_g_ht constant 25a 600 
FW THIN Font weight constant 64 100 
FW UL TRABOLD Font we!_g_ht constant 320 aoo Defined as FW EXTRABOLD 
FW ULTRALIGHT Font we!_g_ht constant ca 200 Defined as FW EXTRALIGHT 
GCL MENUNAME Class field offset FFFa -a 
GCL WNDPROC Class field offset FFEA -24 
GCW CBCLSEXTRA Class field offset FFEC -22 
GCW CBWNDEXTRA Class field offset FFEE -20 
GCW HBRBACKGROUND Class field offset FFF6 -10 
GCW HCURSOR Class field offset FFF4 -12 
GCW HICON Class field offset FFF2 -14 
GCW HMODULE Class field offset FFFO -16 
GCW STYLE Class field offset FFEa -26 
GETCOLORTABLE GDI escaJ>Et 5 5 
GETEXTENDEDTEXTMETRICS* GDI esc~e code 100 256 
GETEXTENTT ABLE* GDI eSCC!Q_e code 101 257 
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Defined Name Used As Hex Value Decimal Value Comments 
GETPAIRKERNTABLE* GDI esca_Qe code 102 258 
GETPENWIDTH* GDI esca__Q_e code 10 16 
GETPHYSPAGESIZE GDlesca~ c 12 
GETPRINTINGOFFSET GDI escape D 13 
GETSCALINGFACTOR GDlesca~ E 14 
GETTECHNOLOGY* GDI esca~ code 14 20 
GETTRACKKERNTABLE* GDI esca~ code 103 259 
GETVECTORBRUSHSIZE* GDI esca_Qe code 1B 27 
GETVECTORPENSIZE* GDI esca_Qe code 1A 26 
GHND* Global memo..!Y_ man<!9_ement 42 66 
GMEM DDESHARE* Global memory_ manag_ement 2000 8192 
GMEM DISCARDABLE Global memo..!Y. manag_ement FOO 3840 
GMEM DISCARDED Global Flag_ flag_ 4000 16384 
GMEM FIXED Global memo..!Y_ manag_ement 0 0 
GMEM LOCKCOUNT GlobalFlag_ flag_ FF 255 
GMEM LOWER* Global memo..!Y_ man<!9_ement 1000 4096 
GMEM MODIFY Global memo..!Y_ man<!9_ement 80 128 
GMEM MOVEABLE Global memory_ manag_ement 2 2 
l'.:-l CU II.I f'f"I AOA T ~ ..................................... _,, ..- ............. -....... ..._ ...... " . " .,.. I '""'!Jl .... IYI ... o'"' ... ..rv .. ,.,.c, I U1vua1 111c11101 y 111a1•a!--lc•1 n::::nL 

GMEM NODiSCARD Giobai memo..!Y_ manag_ement 20 32 
GMEM NOTBANKED* Global memo..!Y_ manag_ement 1000 4096 
GMEM NOTIFY* Global memo_ry_ manag_ement 4000 16384 
GMEM SHARE* Global memo..!Y_ manag_ement 2000 8196 
GMEM SWAPPED Global Flag_ flag_ 8000 32768 
GMEM ZEROINIT Global memo_ry_ manag_ement 40 64 
GPTR* Global memo_ry_ manag_ement 2 2 
GRAY BRUSH Stock l~cal olaj_ect 2 2 
GWL STYLE Window field offset FFFO -16 
GWL WNDPROC Window field offset FFFC -4 
GWW HINSTANCE Window field offset FFFA -6 
GWW HWNDPARENT Window field offset FFF8 -8 
GWW HWNDTEXT Window field offset FFF6 -10 
GWW ID Window field offset FFF4 -12 
GW CHILD* GetWindow constant 5 5 
GW HWNDFIRST* GetWindow constant 0 0 
GW HWNDLAST* GetWindow constant 1 1 
GW HWNDNEXT* GetWindow constant 2 2 
GW HWNDPREV* GetWindow constant 3 3 
GW OWNER* GetWindow constant 4 4 
HCBT MINMAX* Hook code 1 1 
HCBT MOVESIZE* Hook code 0 0 
HCBT as Hook code 2 2 
HC ACTION* Hook code 0 0 
HC GETNEXT* Hook code 1 1 
HC LPFNNEXT* Hook code FFFF -1 
HC LPLPFNNEXT* Hook code FFFE -2 
HC NOREM* Hook code 3 3 
HC SKIP* Hook code 2 2 
HIDE WINDOW Showwindow command 0 0 
HOLLOW BRUSH Stock lqgical oblect 5 5 Defined as NULL BRUSH 
HORZRES Getdevicec<!Q_s device __Q_arameter 8 8 
HORZSIZE Getdevicec<!Q_s device __Q_arameter 4 4 
HS BDIAGONAL Hatch sMe 3 3 
HS CROSS Hatch style 4 4 
HS DIAGCROSS Hatch s tyle 5 5 
HS FDIAGONAL Hatch s tyle 2 2 
HS HORIZONTAL Hatch s tyle 0 0 
HS VERTICAL Hatch~e 1 1 
HT CAPTION Winwhere area code 2 2 
HTCLIENT Winwhere area code 1 1 
HTERROR Winwhere area code FFFE -2 
HTGROWBOX Winwhere area code 4 4 
HTHSCROLL Winwhere area code 6 6 
HTMENU Winwhere area code 5 5 
HTNOWHERE Winwhere area code 0 0 
HTSYSMENU Winwhere area code 3 3 
HTTRANSPARENT Winwhere area code FFFF -1 
HTVSCROLL Winwhere area code 7 7 
HTBOTTOM* Winwhere area code F 15 
HTBOTTOMLEFT* Winwhere area code 10 16 
HTBOTTOMRIGHT* Winwhere area code 11 17 
HTLEFT* Winwhere area code A 10 
HTREDUCE* Winwhere area code 8 8 
HTRIGHT* Winwhere area code B 11 
HTSIZE* Winwhere area code 4 4 
HTSIZEFIRST* Winwhere area code A 10 
HTSIZELAST* Winwhere area code 11 17 
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HTTOP* Winwhere area code c 12 
HTTOPLEFT* Winwhere area code DJ 13 
HTIOPRIGHT* 1 Winwhere area code I E' 141 I 

HTZOOM* Winwhere area code 9 9 
IDABORT Dialo_g/mess~e box command ID 3 3 
IDCANCEL Dialo_g/mess~e box command ID 2 2 
IDC ARROW Standard cursor ID ?FOO 32512 MAKEINTRESOURCE 32512 
IDC CROSS Standard cursor ID 7F03 32515 MAKEINTRESOURCE 32515 
IDC !BEAM Standard cursor ID 7F01 32513 MAKEINTRESOURCE 32513 
IDC ICON Standard cursor ID 7F81 32641 MAKEINTRESOURCE 32641 
IDC SIZENWSE Standard cursor ID 7F82 32642 
IDC SIZENESW Standard cursor ID 7F83 32643 
IDC SIZEWE Standard cursor ID 7F84 32644 
IDC SIZENS Standard cursor ID 7F85 32645 
IDC SIZE Standard cursor ID 7F80 32640 MAKEINTRESOURCE 32640 
IDC UPARROW Standard cursor ID 7F04 32516 MAKEINTRESOURCE 32516 
IDC WAIT Standard cursor ID 7F02 32514 MAKEINTRESOURCE 32514 
IOIGNORE Dialo_g/mess~e box command ID 5 5 
IOI APPLICATION Standard icon ID ?FOO 32512 MAKEINTRESOURCE 32512 
IOI ASTERISK Standard icon ID 7F04 32516 MAKEINTRESOURCE 32516 
IOI EXCLAMATION Standard icon ID 7F03 32515 MAKEINTRESOURCE 32515 
IOI HAND Standard icon ID 7F01 32513 MAKEINTRESOURCE 32513 
IOI QUESTION Standard icon ID 7F02 32514 MAKEINTRESOURCE 32514 
IDNO Dialq_g_/mess<!9_e box command ID 7 7 
IDOK Dialo_g/mess~e box command IQ 1 1 
IDRETRY Dialo_g/mess<!Q_e box command ID 4 4 
IDYES Dialo_g/mess~e box command ID 6 6 
IE BADID Comm init error FFFF -1 
IE BAUDRATE Comm init error FFF4 -12 
IE BYTESIZE Comm init error FFF5 -11 
IE DEFAULT Comm init error FFFB -5 
IE HARDWARE Comm init error FFF6 -10 
IE MEMORY Comm init error FFFC -4 
IE NOPEN Comm init error FFFD -3 
IE OPEN Comm init error FFFE -2 
IGNORE Deb field definition 0 0 
INFINITE Deb field definition FFFF -1 
KNJ START Conversion function 1 1 
KNJ END Conversion function 2 2 
KNJ QUERY Conversion function 3 3 
KNJ LEARN MODE Conversion function 10 16 
KNJ GETMODE Conversion function 11 17 
KNJ SETMODE Conversion function 12 18 
KNJ CODECONVERT Conversion function 20 32 
KNJ CONVERT Conversion function 21 33 
KNJ NEXT Conversion function 22 34 
KNJ PREVIOUS Conversion function 23 35 
KNJ ACCEPT Conversion function 24 36 
KNJ LEARN Conversion function 30 48 
KNJ REGISTER Conversion function 31 49 
KNJ REMOVE Conversion function 32 50 
KNJ CHANGE UDIC Conversion function 33 51 
KNJ JIS1 to JIS1 KATAKANA Conversion function 14 20 
KNJ JIS1 to JIS2 Conversion function 13 19 
KNJ JIS1 to JIS2 HIRAGANA Conversion function 15 21 
KNJ JIS1 to JIS2 KATAKANA Conversion function 16 22 
KNJ JIS1 to DEFAULT Conversion function 10 16 
KNJ JIS1 to JIS2 OEM Conversion function 1F 31 
KNJ JIS2 to JIS2 Conversion function 23 35 
KNJ SJIS2 to JIS2 Conversion function 32 50 
KNJ MD ALPHA Conversion function 1 1 
KNJ MD HIRAGANA Conversion function 2 2 
KNJ MD HALF Conversion function 4 4 
KNJ MD JIS Conversion function 8 8 
KNJ MD SPECIAL Conversion function 10 16 
KNJ CUT NEXT Conversion function 1 1 
KNJ CUT PREV Conversion function 2 2 
KNJ CUT KATAKANA Conversion function 3 3 
KNJ CUT HIRAGANA Conversion function 4 4 
KNJ CUT JIS1 Conversion function 5 5 
KNJ CUT JIS2 Conversion function 6 6 
KNJ CUT DEFAULT Conversion function 7 7 
KNJ CUT TYPED Conversion function 8 8 
LBN DBLCLK Listbox notification code 2 2 
LBN ERRSPACE Listbox notification code FFFE -2 
LBN SELCHANGE Listbox notification code 1 1 
LBS MUL TIPLESEL Listbox s'tyle 8 8 
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LBS NOREDRAW Listbox s!Yje 4 4 
LBS NOTIFY Listbox s!Y]e 1 1 
LBS SORT Listbox s!Y)e 2 2 
LBS STANDARD* Listbox s!Y]e F 15 
LB ADDSTRING* Listbox rilessag_e 400 1024 
LB CTLCODE Listbox control 0 0 
LB DELETESTRING* Listbox messag_e 402 1 
LB DIR* Listbox messa__g_e 40D 2 
LB ERR Listbox control FFFF -1 
LB ERRSPACE Listbox control FFFE -2 
LB GETCOUNT* Listbox messag_e 40B -1 
LB GETCURSEL* Listbox messag_e 409 0 
LB GETSEL* Listbox messag_e 408 1 
LB GETTEXT* Listbox messag_e 407 2 
LB GETTEXTLEN* Listbox messag_e 40A 3 
LB GETTOPINDEX* Listbox messag_e 40E 4 
LB INSERTSTRING* Listbox messa__g_e 401 5 
LB MSGMAX* Listbox messag_e 40F 6 
. - -· .... , ,. ' .... .... 

ILt::S uKAY I L1stoox contro1 
LB RESETCONTENT* Listbox messag_e 404 i 
LB SELECTSTRING* Listbox mess~g_e 40C 2 
LB SETCURSEL * Listbox messag_e 406 3 
LB SETSEL* Listbox messag_e 405 4 
LC INTERIORS Device ca~bilJ!i mask 80 128 
LC MARKER Device ca_Q_abili!Y mask 4 4 
LC NONE Device ca~bili!Y_ mask 0 0 
LC POLYLINE Device ca~bili ~mask 2 2 
LC POL YMARKER Device ca_..e.abili ~mask 8 8 
LC STYLED Device ca_Q_abili ty_mask 20 32 
LC WIDE Device ca_Q_abilj!y_ mask 10 16 
LC WIDESTYLED Device ca_..e.abi!!!i mask 40 64 
LF FACESIZE Logical font constant 20 32 
LHND* Global memo_!Y_ manag_ement 42 66 
LINECAPS Getdeviceca~s device ~arameter 1E 30 
LMEM DISCARDABLE Local memo..!Y_ manag_ement FOO 3840 
LMEM DISCARDED* Local memory_ manag_ement 4000 16384 
LMEM FIXED Local memo_r:y_ manag_ement 0 0 
LMEM LOCKCOUNT Local memo..!Y_ manag_ement FF 255 
LMEM MODIFY Local memo_!Y_ manag_ement 80 128 
LMEM MOVEABLE Local memo_r:y_ manag_ement 2 2 
LMEM NOCOMPACT Local memo_r:y_ manag_ement 10 16 
LMEM NODISCARD Local memo..!Y_ manag_ement 20 32 
LMEM ZEROINIT Local memo_r:y_ manag_ement 40 64 
LNOTIFY DISCARD Local memo_r:y_ manag_ement 2 2 
LNOTIFY MOVE Local memo..!Y_ manag_ement 1 1 
LNOTIFY OUTOFMEM Local memo_r:y_ manag_ement 0 0 
LOGPIXELSX GetdevicecC!Q_s device _Q_arameter 58 88 
LOGPIXELSY Getdeviceca_..e.s device _..e.arameter 5A 90 
LPTR* Global memory_manag_ement 2 2 
LPTx* Device descr!Q!ion 80 128 
L TGRAY BRUSH Stock lcmjcal ol:?i_ect 1 1 
MARKPARITY Deb field definition 3 3 
MA ACTIVATE* Mouse activate return code 1 1 
MA ACTIVATEANDEAT* Mouse activate return code 2 2 
MA NOACTIVATE* Mouse activate return code 3 3 
MB ABORTRETRYIGNORE Messag_eBox type flag_ 2 2 
MB APPLMODAL Messag_eBox type flag_ 0 0 
MB DEFBUTTON1 Messa__g_eBox tYr.>e flag_ 0 0 
MB DEFBUTTON2 Messag_eBox !}tpe flag_ 100 256 
MB DEFBUTTON3 Messag_eBox type flag_ 200 512 
MB DEFMASK Messag_eBox type flag_ FOO 3840 
MB ICONASTERISK Messag_eBox type flag_ 40 64 
MB ICONEXCLAMATION Messag_eBox type fla__g_ 30 48 
MB ICONHAND Messag_eBox type flag_ 10 16 
MB ICONMASK Messag_eBox type flag_ FO 240 
MB ICONQUESTION Messag_eBox !YQ_e fla__g_ 20 32 
MB MISCMASK Messag_eBox type flag_ cooo 49152 
MB MODEMASK Message Box type flag_ 3000 12288 
MB NOFOCUS Messag_eBox type flag_ 8000 32768 
MB OK Messag_eBox type flag_ 0 0 
MB OKCANCEL Messag_eBox type flag_ 1 1 
MB RETRYCANCEL Messag_eBox type flag_ 5 5 
MB SYSTEMMODAL Messa__g_eBox type fla__g_ 1000 4096 
MB TYPEMASK Messag_eBox type flag_ F 15 
MB YESNO Messag_eBox type flag_ 4 4 
MB YESNOCANCEL Messag_eBox type flag_ 3 3 
MERGECOPY T ern<!!Y_ raster cm_ OOCO OOCA 12583114 Dest = Isource AND ~atteraj_ 
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MERGEPAINT T erna_ry_ raster QQ_ OOBB 0226 12255782 Dest = lnot sourcel OR dest 
META ARC* Metafile function 817 2071 
META BITBLT* Metafile function I 922 2338 
META CHORD* Metafile function 630 1584 
META CREATEBITMAP* Metafile function 6FE 1790 
META CREATEBITMAPINDIRECT* Metafile function 2FD 765 
META CREATEBRUSH* Metafile function F8 248 
META CREATEBRUSHINDIRECT* Metafile function 2FC 764 
META CREATEFONTINDIRECT* Metafile function 2FB 763 
META CREATEPATTERNBRUSH* Metafile function 1F9 505 
MET A CREATEPENDIRECT* Metafile function 2FA 762 
META CREATEREGION* Metafile function 6FF 1791 
META DRAWTEXT* Metafile function 62F 1583 
META ELLIPSE* Metafile function 418 1048 
META ESCAPE* Metafile function 626 1574 
META EXCLUDECLIPRECT* Metafile function 415 1045 
META FILLREGION* Metafile function 228 552 
META FLOODFILL* Metafile function 419 1049 
META FRAMEREGION* Metafile function 429 1065 
MET A INTERSECTCLIPRECT* Metafile function 416 1046 
META INVERTREGION* Metafile function 12A 298 
META LINETO* Metafile function 213 531 
META MOVETO* Metafile function 214 532 
META OFFSETCLIPRGN* Metafile function 220 544 
META OFFSETVIEWPORTORG* Metafile function 211 529 
META OFFSETWINDOWORG* Metafile function 20F 527 
META PAINTREGION* Metafile function 12B 299 
META PATBL T* Metafile function 610 1565 
META PIE* Metafile function 81A 2074 
META POLYGON* Metafile function 324 804 
META POLYLINE* Metafile function 325 805 
META RECTANGLE* Metafile function 41B 1051 
META RESTOREDC* Metafile function 127 295 
META ROUNDRECT* Metafile function 61C 1564 
META SAVEDC* Metafile function 1E 30 
META SCALEVIEWPORTEXT* Metafile function 412 1042 
META SCALEWINDOWEXT* Metafile function 400 1024 
META SELECTCLIPREGION* Metafile function 12C 300 
MET A SELECTOBJECT* Metafile function 12D 301 
META SETBKCOLOR* Metafile function 201 513 
MET A SETBKMODE* Metafile function 102 258 
META SETMAPMODE* Metafile function 103 259 
META SETPIXEL* Metafile function 41F 1055 
META SETPOL YFILLMODE* Metafile function 106 262 
META SETRELABS* Metafile function 105 261 
MET A SETROP2* Metafile function 104 260 
MET A SETSTRECTCHBL TMODE* Metafile function 107 263 
META SETTEXTALIGN* Metafile function 12E 302 
META SETTEXTCHAREXTRA* Metafile function 108 264 
META SETTEXTCOLOR* Metafile function 209 521 
MET A SETTEXT JUSTIFICATION* Metafile function 20A 522 
META SETVIEWPORTEXT* Metafile function 20E 526 
META SETVIEWPORTORG* Metafile function 20D 525 
META SETWINDOWEXT* Metafile function 20C 524 
META SETWINDOWORG* Metafile function 20B 523 
MET A STRETCH BLT* Metafile function B23 2851 
MET A TEXTOUT* Metafile function 521 1313 
MFCOMMENT* GDI esc~ code F 15 
MF APPEND Menultem menu fl<!9_ 100 256 
MF BITMAP Menultem menu flcm_ 4 4 
MF BYCOMMAND Menultem menu flcm_ 0 0 
MF BYPOSITION Menultem menu fl<!9_ 400 1024 
MF CHANGE Menultem menu fl<!9_ 80 128 
MF CHECKED Menultem menu flcm_ 8 8 
MF DELETE Menultem menu flcm_ 200 512 
MF DISABLED Menultem menu fl<!9_ 2 2 
MF ENABLED Menultem menu flcm_ 0 0 
MF GRAYED Menultem menu flcm_ 1 1 
MF HELP* Menultem menu fl<!9_ 4000 16384 
MF HILITE Menultem menu fl<m_ 80 128 
MF INSERT Menultem menu fl<!9_ 0 0 
MF MENUBARBREAK Menultem menu fl<!9_ 20 32 
MF MENUBREAK Menultem menu flcm_ 40 64 
MF MOUSESELECT* Menultem menu fl<!9_ 8000 32768 
MF POPUP Menultem menu fl~ 10 16 
MF REMOVE* Menultem menu flag_ 1000 4096 
MF SEPARATOR Menultem menu fla..9. 800 2048 
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MF STRING Menultem menu flcig 0 0 
MF SYSMENU* Menultem menu flcig_ 2000 8192 
MF UNCHECKED Menultem menu flcig_ 0 0 
MF UNHILITE Menultem menu fl~ 0 0 
MK CONTROL Ke_y state mask f/mouse m~ 8 8 
MK LBUTION K~ state mask f/mouse m~ 1 1 
MK MBUTION K~ state mask f/mouse m~ 10 16 
MK RBUTION K~ state mask f/mouse m~g. 2 2 
MK SHIFT K~ state mask f/mouse m~ 4 4 
MM ANISOTROPIC GDlm~mode 8 8 
MM HIENGLISH GDlm~mode 5 5 
MM HIMETRIC GDI mClQ mode 3 3 
MM ISOTROPIC GDlm~mode 7 7 
MM LOENGLISH GDlm~mode 4 4 
MM LOMETRIC GDlm~mode 2 2 
MM TEXT GDlm~mode 1 1 
MM TWIPS GDlm~mode 6 6 
MSGF DIALOGBOX Filter _Q_rocedure code 0 0 
.. -""- r- Ill r-•1 I I ,.. ,.. 

1M;:,l.:lr- Mc:Nu I r-11ter proceaure coae .::1 .::1 
MSGF MESSAGEBOX Fiiter _Q_rocedure code 1 1 
MSGF MOVE* Filter _Q_rocedure code 3 3 
MSGF NEXTWINDOW* Filter _Q_rocedure code 6 6 
MSGF SCROLLBAR* Filter _Qrocedure code 5 5 
MSGF SIZE* Filter _Q_rocedure code 4 4 
NEWFRAME GDlesca~ 1 1 
NEXTBAND GDI escape 3 3 
NONZEROLHND* Global memo_ry_ mancig_ement 2 2 
NONZEROLPTR* Global memo_ry_ man~ement 0 0 
NOPARITY Deb field definition 0 0 
NOTSRCCOPY T em<!!Y_ raster OQ_ 0033 0008 3342344 Dest= Jnot sourcel 
NOTSRCERASE T em<m'_ raster OJ1.. 0011 OOA6 1114278 Dest= :Inot sourceIAND:Inot des[ 
NULL Standard definitions 0 0 
NULLREGION Re_gjon flcig_ 1 1 
NULL BRUSH Stock lqgical object 5 5 
NULL PEN Stock lo_gjcal ol:?i_ect 8 8 
NUMBRUSHES GetdevicecaJ1_s device _Q_arameter 10 16 
NUMCOLORS Getdevicecaps device J1..arameter 18 24 
NUMFONTS GetdevicecaJ1..s device J1..arameter 16 22 
NUMMARKERS Getdevicec~s device _Q_arameter 14 20 
NUMPENS Getdevicec~s device parameter 12 18 
OBJ BRUSH Oblect definition 2 2 
OBJ PEN Oblect definition 1 1 
OBM BTNCORNERS OEM definition 7FF6 32758 
OBM BTSIZE OEM definition 7FF9 32761 
OBM CHECK OEM definition 7FF8 32760 
OBM CHECKBOXES OEM definition 7FF7 32759 
OBM CLOSE OEM definition 7FFF 32767 
OBM DNARROW OEM definition 7FFC 32764 
OBM LFARROW OEM definition 7FFA 32762 
OBM REDUCE* OEM definition 7FF5 32757 
OBM RESTORE* OEM definition 7FF3 32755 
OBM RGARROW OEM definition 7FFB 32763 
OBM SIZE OEM definition 7FFE 32766 
OBM UPARROW OEM definition 7FFD 32765 
OBM ZOOM* OEM definition 7FF4 32756 
OCR CROSS OEM definition 7F03 32515 
OCR IBEAM OEM definition 7F01 32513 
OCR ICON OEM definition 7F81 32641 
OCR NORMAL OEM definition ?FOO 32512 
OCR SIZE OEM definition 7F80 32640 
OCR SIZEALL* OEM definition 7F86 32646 
OCR SIZENESW* OEM definition 7F83 32643 
OCR SIZENS* OEM definition 7F85 32645 
OCR SIZENWSE* OEM definition 7F82 32642 
OCR SIZEWE* OEM definition 7F84 32644 
OCR UP OEM definition 7F04 32516 
OCR WAIT OEM definition 7F02 32514 
ODD PARITY Deb field definition 1 1 
OEM CHARSET Lqg!cal font constant FF 255 
OEM FIXED FONT Stock lqgical oblect A 10 
OF CANCEL 0...Q..enFile flcig_ 800 2048 
OF CREATE 0...Q_enFile flcig_ 1000 4096 
OF DELETE 0...Q..enFile fl~ 200 512 
OF EXIST 0...Q..enFile flcig_ 4000 16384 
OF PARSE O...Q_enFile flcig_ 100 256 
OF PROMPT O~nFile flcig_ 2000 8192 
OF READ OJ1..enFile flcig_ 0 0 
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OF READWRITE O_QenFile fl~ 2 2 
OF REOPEN O_QenFile fl~ 8000 32768 
OF VERIFY O_QenFile fl<!9_ 400 1024 
OF WRITE 0..QenFile fl~ 1 1 
OIC BANG OEM definition 7F03 32515 
OIC HAND OEM definition 7F01 32513 
OIC NOTE OEM definition 7F04 32516 
OIC QUES OEM definition 7F02 32514 
OIC SAMPLE OEM definition ?FOO 32512 
ONE5STOPBITS Deb field definition 1 1 
ONESTOPBIT Deb field definition 0 0 
OPAQUE GDI bac~ound mode 2 2 
OUT CHARACTER PRECIS Lqgjcal font constant 2 2 
OUT DEFAULT PRECIS Lqgjcal font constant 0 0 
OUT STRING PRECIS Lqgical font constant 1 1 
OUT STROKE PRECIS Lqgjcal font constant 3 3 
PASSTHROUGH* GDI esca_Qe code 13 19 
PATCOPY T ernC!IY_ raster QQ_ OOFO 0021 15728673 Dest = ..Qattern 
PATINVERT T ernC!IY_ raster QQ_ 005A 0049 5898313 Dest = _Q_attern XOR dest 
PATPAINT Tern'!!Y_ raster qQ_ OOFB OA09 16452105 Dest = DPSnoo 
PC INTERIORS Device ca..Qabili!Y_ mask 80 128 
PC NONE Device ca~bili!Y_ mask 0 0 
PC POLYGON Device ca_Qabi~ mask 1 1 
PC RECTANGLE Device ca..Qabili!Y_ mask 2 2 
PC SCANLINE Device ca_Qabi~ mask 8 8 
PC STYLED Device caOObility mask 20 32 
PC TRAPEZOID Device ca_Qabili!Y_ mask 4 4 
PC WIDE Device ca_Qabi~ mask 10 16 
PC WIDESTYLED Device capability mask 40 64 
PDEVICESIZE Getdeviceca_Q_S device _Q_arameter 1A 26 
PLANES Getdeviceca_Q_s device _Q_arameter E 14 
PM NOREMOVE* Peekmess~e oj)tions 0 0 
PM NOYIELD* Peekmess~e O_Qtions 2 2 
PM REMOVE* Peekmessa_g_e o_mions 1 1 
POL YGONALCAPS GetdevicecaQ_s device _Q_arameter 20 32 
PR JOBST A TUS S_QQ_oler w_Qarm class 0 0 
PROOF QUALITY Lqgjcal font constant 2 2 
PS DASH Pen sMe 1 1 
PS DASHDOT Pen sMe 3 3 
PS DASHDOTDOT Pen s!Yje 4 4 
PS DOT Pen style 2 2 
PS NULL Pen style 5 5 
PS SOLID Pen s!Yje 0 0 
QUERYESCSUPPORT GDI esca__QE3_ 8 8 
R2 BLACK Bina_ry raster O_Q 1 1 0 
R2 COPYPEN Bin<!!Y_ raster o_Q 13 13 p 
R2 MASKNOTPEN Bin'!!Y_raster O...Q. 3 3 DPna 
R2 MASKPEN BinC!IY_ raster O..Q 9 9 DPa 
R2 MASKPENNOT BinC!IY_ raster O_Q_ 5 5 PDna 
R2 MERGENOTPEN Bina....!Y_ raster O...Q. 12 12 DP no 
R2 MERGEPEN Bin<!IY raster O_Q_ 15 15 DPo 
R2 MERGEPENNOT Bina....!Y_ raster O...Q. 14 14 PD no 
R2 NOP Bin<!!Y_ raster O..Q 11 11 D 
R2 NOT BinC!IY_ raster O_Q_ 6 6 Dn 
R2 NOTCOPYPEN Bin<!!Y_ raster o_Q_ 4 4 PN 
R2 NOTMASKPEN Bin<!IY raster O..Q 8 8 DPan 
R2 NOTMERGEPEN BinC!IY_ raster O_Q 2 2 DPon 
R2 NOTXORPEN Bina....!Y_ raster o_Q_ 10 10 DPxn 
R2 WHITE Binary raster op 16 16 1 
R2 XORPEN Bina_ry raster O..Q 7 7 DPx 
RASTERCAPS Getdeviceci:!Q..s device _Qarameter 26 38 
RASTER FONTTYPE Enumfont mask 1 1 
RC BANDING Device ca_Q_abi~ mask 2 2 
RC BITBLT Device ca_Q_abili!Y_ mask 1 1 
RC BITMAP64 * Device ca_Q_abili!Y_ mask 8 8 
RC SCALING Device ca_Q_abi~ mask 4 4 
RELATIVE GDI coordinate mode 2 2 
RESETDEV Comm escaQ_e function 7 7 
RGN AND Combinerg_n s Me 1 1 
RGN COPY Combinerg_n s tyle 5 5 
RGN DIFF Combinerg_n s Me 4 4 
RGN OR Combinerg_n s tyle 2 2 
RGN XOR Combinerg_n s Me 3 3 
RT ACCELERATOR Predefined resource !YQ_e 9 9 MAKEINTRESOURCEI~ 
RT BITMAP Predefined resource type 2 2 MAKEINTRESOURCE 12) 
RT CURSOR Predefined resource JY.Q_e 1 1 MAKEINTRESOURCE11l 
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RT DIALOG Predefined resource _!y_Q_e 5 5 MAKEINTRESOURCE 5 
RT FONT Predefined resource !YQ_e 8 8 MAKEINTRESOURCE 8 
RT FONTDIR Predefined resource !YQ_e 7 7 MAKEINTRESOURCE 7 
RT ICON Predefined resource t}'Q_e 3 3 MAKEINTRESOURCE 3) 
RT MENU Predefined resource JYQ_e 4 4 MAKEINTRESOURCE 4) 
RT RCDATA* Predefined resource type A 10 MAKEINTRESOURCE_{ 1Ql 
RT STRING Predefined resource type 6 6 MAKEINTRESOURCE 6 
SBS BOTIOMALIGN* Scroll bar~e 4 4 
SBS HORZ* Scroll bar~e 0 0 
SBS LEFTALIGN* Scroll bar~e 2 2 
SBS RIGHT ALIGN* Scroll bar filY!e 4 4 
SBS SIZEBOX* Scroll bar sMe 8 8 
SBS SIZEBOXBOTIOMRIGHTALIGN* Scroll bars !,y!e 4 4 
SBS SIZEBOXTOPLEFTALIGN* Scroll bars Me 2 2 
SBS TOPALIGN* Scroll bars Me 2 2 
SBS VERT* Scroll bars !Yje 1 1 
SB BOTH* Scroll bar constant 3 3 
SB BOTIOM Scroll bar constant 7 7 
SB CTL Scroll bar constant 2 2 
SB ENDSCROLL Scro!! bar constant 8 8 
SB HORZ Scroll bar constant 0 0 
SB LINEDOWN Scroll bar constant 1 1 
SB LINEUP Scroll bar constant 0 0 
SB PAGEDOWN Scroll bar constant 3 3 
SB PAGEUP Scroll bar constant 2 2 
SB THUMBPOSITION Scroll bar constant 4 4 
SB THUMBTRACK Scroll bar constant 5 5 
SB TOP Scroll bar constant 6 6 
SB VERT Scroll bar constant 1 1 
SC ARRANGE* S__y_stem menu command F110 61712 
SC CLOSE ~stem menu command F060 61536 
SC HSCROLL S_ystem menu command F080 61568 
SC ICON SyJ)tem menu command F020 61472 
SC KEYMENU S~tem menu command F100 61696 
SC MAXIMIZE* S_ystem menu command F030 61488 
SC MINIMIZE* S_ystem menu command F020 61472 
SC MOUSEMENU S_ystem menu command F090 61584 
SC MOVE ~tern menu command F010 61456 
SC NEXTWINDOW S_ystem menu command F040 61504 
SC PREVWINDOW System menu command F050 61520 
SC RESTORE* S_ystem menu command F120 61728 
SC SIZE S~tem menu command FOOO 61440 
SC VSCROLL S_ystem menu command F070 61552 
SC ZOOM S_ystem menu command F030 61488 
SELECTPAPERSOURCE* GDI esc~e code 12 18 
SETABORTPROC GDlesca~ 9 9 
SETCOLORT ABLE GDlesca~ 4 4 
SETCOPYCOUNT* GDI esca~ code 11 17 
SETDTR Comm esc~e function 5 5 
SETENDCAP Metafile comment esc. 15 21 
SETKERNTRACK* GDI esca_Q_e code 302 770 
SETLINEJOIN* GDI esca_Q_e code 16 22 
SETMITERLIMIT* GDI esca~ code 17 23 
SETRTS Comm esca_Q__e function 3 3 
SETXOFF Comm esca~ function 1 1 
SETXON Comm esc~e function 2 2 
SHIFTJIS CHARSET* Lqg!cal font constant 80 128 
SHOW FULLSCREEN Showwindow command 3 3 
SHOW ICONWINDOW Showwindow command 2 2 
SHOW OPENNOACTIVATE Showwindow command 4 4 
SHOW OPENWINDOW Showwindow command 1 1 
SIMPLEREGION Re_gion fl~g_ 2 2 
SIZEFULLSCREEN Size messa_g_e command 2 2 
SIZEICONIC Size messa_g_e command 1 1 
SIZENORMAL Size mess~e command 0 0 
SIZEZOOMHIDE Size messa_g_e command 4 4 
SIZEZOOMSHOW Size mess~e command 3 3 
SM CMETRICS* GetS_ystemMetrics code 24 36 
SM CXBORDER GetS_ystemMetrics code 5 5 
SM CXCURSOR Get~stemMetrics code D 13 
SM CXDLGFRAME GetS_y_stemMetrics code 7 7 
SM CXFRAME* GetS_ystemMetrics code 20 32 
SM CXFULLSCREEN GetS~temMetrics code 10 16 
SM CXHSCROLL Get~stemMetrics code 15 21 
SM CXHTHUMB GetS_ystemMetrics code A 10 
SM CXICON GetS_ystemMetrics code B 11 
SM CXMIN* GetS_ystemMetrics code 1C 28 
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SM CXMINTRACK* GetS....l'.'._stemMetrics code 22 34 
SM CXSCREEN GetSystemMetrics code 0 0 
SM CXSIZE* Get~stemMetrics code 1E 30 
SM CXVSCROLL Get~stemMetrics code 2 2 
SM CYBORDER GetSystemMetrics code 6 6 
SM CYCAPTION Get~stemMetrics code 4 4 
SM CYDLGFRAME GetSystemMetrics code 8 8 
SM CYFRAME* Get~stemMetrics code 21 33 
SM CYFULLSCREEN Get~stemMetrics code 11 17 
SM CYHSCROLL GetSystemMetrics code 3 3 
SM CYICON Get~stemMetrics code c 12 
SM CYICONSLOT* Get~stemMetrics code 18 27 
SM CYKANJIWINDOW GetSystemMetrics code 12 18 
SM CYMENU GetS_ystemMetrics code F 15 
SM CYMIN* Get~stemMetrics code 1D 29 
SM CYMINTRACK* Get~stemMetrics code 23 35 
SM CYSCREEN GetSystemMetrics code 1 1 
SM CYSIZE* Get~stemMetrics code 1F 31 
SM CYVSCROLL Get~stemMetrics code 14 20 
SM CYVTHUMB Get~stemMetrics code 9 9 
SM DEBUG Get~stemMetrics code 16 22 
SM FULLSCREEN Get~stemMetrics code 18 24 
SM MOUSEPRESENT Get~stemMetrics code 13 19 
SM SWAPBUTTON Get~stemMetrics code 17 23 
SM CYCURSOR Get~stemMetrics code E 14 
SPACE PARITY Deb field definition 4 4 
SP APPABORT Spooler error code FFFE -2 
SP EF3ROR Spooler error code FFFF -1 
SP NOTREPORTED S_Qooler error code 4000 16384 
SP OUTOFDISK Spooler error code FFFC -4 
SP OUTOFMEMORY Spooler error code FFFB -5 
SP USERABORT S_Qooler error code FFFD -3 
SRCAND T ern~ry raster op 0088 OOC6 8913094 Dest= source AND dest 
SRCCOPY T ern<!!Y_ raster qg oocc 0020 13369376 Dest=source 
SRCERASE T ern<!!Y_ raster qg 0044 0328 4457256 Dest= source AND(not dest) 
SRCINVERT Tern~_ raster op 0066 0046 6684742 Dest = source XOR dest 
SRCPAINT T ern<!!Y_ raster QQ_ ODEE 0086 15597702 Dest=source OR dest 
SS BLACKFRAME Static control constant 7 7 
SS BLACKRECT Static control constant 4 4 
SS CENTER Static control constant 1 1 
SS GRAYFRAME Static control constant 8 8 
SS GRAYRECT Static control constant 5 5 
SS ICON Static control constant 3 3 
SS LEFT Static control constant 0 0 
SS NOPREFIX* Static control constant 80 128 
SS RIGHT Static control constant 2 2 
SS SIMPLE* Static control constant 13 11 
SS USERITEM Static control constant A 10 
SS WHITEFRAME Static control constant 9 9 
SS WHITERECT Static control constant 6 6 
STARTDOC GDI esca__Qt3_ A 10 
STRETCHBL T* GDI esc~e code 800 2048 
ST BEGINSWP* 0 0 
ST ENDSWP* 1 1 
SWP DRAWFRAME* SetWindow _Qosition fl<!fl_ 20 32 
SWP HIDEWINDOW* SetWindow position flag 80 128 
SWP NOACTIVATE* SetWindow _Qosition fl'!fl 10 16 
SWP NOCOPYBITS* SetWindow _Q_osition fl<!fl_ 100 256 
SWP NOMOVE* SetWindow position flag 2 2 
SWP NOREDRAW* SetWindow _Qosition fl'!fl 8 8 
SWP NOREPOSITION* SetWindow _Qosition fl<!fl_ 200 512 
SWP NOSIZE* SetWindow position flag 1 1 
SWP NOZORDER* SetWindow _Q_osition fl'!fl 4 4 
SWP SHOWWINDOW* SetWindow _Q_osition fl'!fl 40 64 
SW HIDE* Showwindow mess'!fl_e ID 0 0 
SW MAXIMIZE* Showwindow message ID 3 3 
SW MINIMIZE* Showwindow mess'!fl_e ID 6 6 
SW NORMAL* Showwindow mess'!fl_e ID 1 1 
SW OTHERUNZOOM Showwindow message ID 4 4 
SW OTHERZOOM Showwindow mess'!fl_e ID 2 2 
SW PARENTCLOSING Showwindow mess<!9_e ID 1 1 
SW PARENTOPENING Showwindow mess'!fl_e ID 3 3 
SW RESTORE* Showwindow message ID 1 1 
SW SHOW* Showwindow mess'!fl_e ID 5 5 
SW SHOWMAXIMIZED* Showwindow mess'!fl_e ID 3 3 
SW SHOWMINIMIZED* Showwindow message ID 2 2 
SW SHOWMINNOACTIVE* Showwindow mess'!fl_e ID 7 7 
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SW SHOWNA* Showwindow mess~e ID 8 8 
SW SHOWNOACTIVE* Showwindow mess~e ID 4 4 
SW SHOWNORMAL * Showwindow mess~e ID 1 1 
SYSTEM FONT Stock logical oblect D 13 
S ALL THRESHOLD* WaitSoundState constant 2 2 
S LEGATO Accent mode constant 1 1 
S NORMAL Accent mode constant 0 0 
S PERIOD1024 SetSoundNoise source 1 1 
S PERIOD2048 SetSoundNoise source 2 2 
S PERIOD512 SetSoundNoise source 0 0 
S PERIODVOICE SetSoundNoise source 3 3 
S QUEUEEMPTY WaitSoundState constant 0 0 
S SERBDNT SetSoundNoise source FFFB -5 
S SERDCC SetSoundNoise source FFF9 -7 
S SERDDR SetSoundNoise source FFF2 -14 
S SERDFQ SetSoundNoise source FFF3 -13 
S SERDLN SetSoundNoise source FFFA -6 
S SERDMD SetSoundNoise source FFF6 -10 
S SERDPT SetSoundNoise source FFF4 -12 
S SERDSH SetSoundNoise source FFF5 -11 I 
S SERDSR SetSoundNoise source FFF1 -15 
S SERDST SetSoundNoise source FFFO -16 
S SERDTP SetSoundNoise source FFF8 -8 
S SERDVL SetSoundNoise source FFF7 -9 
S SERDVNA SetSoundNoise source FFFF -1 
S SERMACT SetSoundNoise source FFFD -3 
S SEROFM SetSoundNoise source FFFE -2 
S SEROFUL SetSoundNoise source FFFC -4 
S STACCATO Accent mode constant 2 2 
S THRESHOLD WaitSoundState constant 1 1 
S WHITE1024 SetSoundNoise source 5 5 
S WHITE2048 SetSoundNoise source 6 6 
S WHITE512 SetSoundNoise source 4 4 
S WHITEVOICE SetSoundNoise source 7 7 
TA BASELINE* Text al!g_nment qm:ion 18 24 
TA BOTTOM* Text alignment o_Qtion 8 8 
TA CENTER* Text al!g_nment o_Qtion 6 6 
TA LEFT* Text al!g_nment qm:ion 0 0 
TA NOUPDATECP* Text alignment o_Qtion 0 0 
TA RIGHT* Text alig_nment qm:ion 2 2 
TA TOP* Text aljg_nment qm:ion 0 0 
TA UPDATECP* Text alignment qption 1 1 
TC CP STROKE Device ca_Q_abili!Y_ mask 4 4 
TC CR 90 Device c~bil!!Y_ mask 8 8 
TC CR ANY Device ca_.Q.abil~ mask 10 16 
TC EA DOUBLE Device capabi~ mask 200 512 
TC IA ABLE Device ca_Q_abili!Y_ mask 400 1024 
TC OP CHARACTER Device ca_Q_abili !Y_mask 1 1 
TC OP STROKE Device capabili tymask 2 2 
TC RA ABLE Device ca_i:>_abili !Y_mask 2000 8192 
TC RESERVED Device c~abil!!Y_ mask 8000 32768 
TC SA CONTIN Device ca_.Q.abi!ffi mask 100 256 
TC SA DOUBLE Device capabi~ mask 40 64 
TC SA INTEGER Device ca_Q_abili!Y_ mask 80 128 
TC SF X YINDEP Device ca_Q_abili !Y_mask 20 32 
TC SO ABLE Device capabili !Y.mask 1000 4096 
TC UA ABLE Deviee caj)_abili !Y_mask 800 2048 
TC VA ABLE Device c~abi~ mask 4000 16384 
TECHNOLOGY Getdevicec~s device _.Q.arameter 2 2 
TEXT CAPS Getdevicecaps device _.Q.arameter 22 34 
TRANSPARENT GDI baclsg_round mode 1 1 
TRUE Standard definitions 1 1 
TWOSTOPBITS Deb field definition 2 2 
VARIABLE PITCH LQg_ical font constant 2 2 
VERTRES Getdevicec~s device _Q_arameter A 10 
VERTSIZE Getdevicecaps device _.Q.arameter 6 6 
VK ACCEPT* Virtual key 1E 30 
VK ADD Standard set virtual k~ 6B 107 
VK BACK Standard set virtual key 8 8 
VK CANCEL Standard set virtual k~ 3 3 
VK CAPITAL Standard set virtual k~ 14 20 
VK CLEAR Standard set virtual k~ c 12 
VK CONTROL Standard set virtual k~ 11 17 
VK COPY Standard set virtual k~ 2C 44 
VK CONVERT* Virtual k~ 1C 28 
VK DECIMAL Standard set virtual k~ 6E 110 
VK DELETE Standard set virtual k~ 2E 46 
VK DIVIDE Standard set virtual k~ 6F 111 
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VK DOWN Standard set virtual k~ 28 40 
VK END Standard set virtual key 23 35 
VK ESCAPE Standard set virtual k~ 18 27 
VK EXECUTE Standard set virtual k~ 2B 43 
VK F1 Standard set virtual key 70 112 
VK F10 Standard set virtual k~ 79 121 
VK F11 Standard set virtual k~ 7A 122 
VK F12 Standard set virtual key 7B 123 
VK F13 Standard set virtual k~ 7C 124 
VK F14 Standard set virtual k~ 7D 125 
VK F15 Standard set virtual k~ 7E 126 
VK F16 Standard set virtual k~ 7F 127 
VK F2 Standard set virtual k~ 71 113 
VK F3 Standard set virtual k~ 72 114 
VK F4 Standard set virtual k~ 73 115 
VK F5 Standard set virtual k~ 74 116 
VK F6 Standard set virtual k~ 75 117 
VK F7 Standard set virtual k~ 76 118 
VK F8 Standard set virtual k~ 77 119 
VK F9 Standard set virtual k~ 78 120 
VK HELP Standard set virtual k~ 2F 47 
VK HIRAGANA* Virtual ke_y_ 18 24 
VK HOME Standard set virtual k~ 24 36 
VK INSERT Standard set virtual k~ 2D 45 
VK KANA* Virtual ke_y_ 15 21 
VK KANJI* Virtual ke_y_ 19 25 
VK LBUTTON Standard set virtual k~ 1 1 
VK LEFT Standard set virtual k~ 25 37 
VK MBUTTON Standard set virtual k~ 4 4 
VK MENU Standard set virtual k~ 12 18 
VK MODECHANGE* Virtual ke_y_ 1F 31 
VK MULTIPLY Standard set virtual k~ GA 106 
VK NEXT Standard set virtual k~ 22 34 
VK NONCONVERT* Virtual ke_y_ 10 29 
VK NUMLOCK Standard set virtual k~ 90 144 
VK NUMPADO Standard set virtual k~ 60 96 
VK NUMPAD1 Standard set virtual k~ 61 97 
VK NUMPAD2 Standard set virtual k~ 62 98 
VK NUMPAD3 Standard set virtual k~ 63 99 
VK NUMPAD4 Standard set virtual k~ 64 100 
VK NUMPAD5 Standard set virtual k~ 65 101 
VK NUMPAD6 Standard set virtual k~ 66 102 
VK NUMPAD7 Standard set virtual k~ 67 103 
VK NUMPAD8 Standard set virtual k~ 68 104 
VK NUMPAD9 Standard set virtual k~ 69 105 
VK PAUSE Standard set virtual k~ 13 19 
VK PRINT Standard set virtual k~ 2A 42 
VK PRIOR Standard set virtual k~ 21 33 
VK RBUTTON Standard set virtual k~ 2 2 
VK RETURN Standard set virtual k~ D 13 
VK RIGHT Standard set virtual k~ 27 39 
VK ROMAJI* Virtual ke_y_ 16 22 
VK SELECT Standard set virtual k~ 29 41 
VK SEPARATOR Standard set virtual k~ 6C 108 
VK SHIFT Standard set virtual k~ 10 16 
VK SPACE Standard set virtual k~ 20 32 
VK SUBTRACT Standard set virtual k~ GD 109 
VK TAB Standard set virtual k~ 9 9 
VK UP Standard set virtual k~ 26 38 
VK ZENKAKU* Virtual ke_y_ 17 23 
WC DEFWINDOWPROC* Window mana_g_er hook code 3 3 
WC DRAWCAPTION* Window man~er hook code 7 7 
WC INIT* Window man~er hook code 1 1 
WC MINMAX* Window man~er hook code 4 4 
WC MOVE* Window mana_g_er hook code 5 5 
WC SIZE* Window man~er hook code 6 6 
WC SWP* Window man~er hook code 2 2 
WHITENESS T ernC!JY raster OQ_ OOFF 0062 16711778 Dest==WHITE 
WHITEONBLACK Stretchblt mode 2 2 
WHITE BRUSH Stock l~cal oblect 0 0 
WHITE PEN Stock l~cal oblect 6 6 
WH CALLWNDPROC Setwindowshook code 4 4 
WH CBT* Window hook 5 5 
WH GETMESSAGE Setwindowshook code 3 3 
WH JOURNALPLAYBACK Setwindowshook code 1 1 
WH JOURNALRECORD Setwindowshook code 0 0 
WH KEYBOARD Setwindowshook code 2 2 
WH MSGFIL TER Setwindowshook code FFFF -1 
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WH SYSMSGFIL TER* Window hook 6 6 
WH WINDOWMGR* Window hook 7 7 
WINDING Polyfill mode 2 2 
WM ACTIVATE Window _Q_rocedure messa.g_e ID 6 6 
WM ACTIVATEAPP Window_Q_rocedure messa.g_e ID 1C 28 
WM ASKCBFORMATNAME Window _Q_rocedure messC!9_e ID 30C 780 
WM CANCELMODE Window _Q_rocedure messag_e ID 1F 31 
WM CHANGECBCHAIN Window _Q_rocedure messag_e ID 30D 781 
WM CHAR Window _Q_rocedure messa.g_e ID 102 258 
WM CHILDACTIVATE* Window _Q_rocedure messa.g_e ID 22 34 
WM CLEAR Window _Q_rocedure messag_e ID 303 771 
WM CLOSE Window_Q_rocedure messC!9_e ID 10 16 
WM COMMAND Window_Qrocedure message ID 111 273 
WM CONVERTREQUEST Window_Qrocedure messag_e ID 10A 266 
WM CONVERTRESUL T Window _Q_rocedure messC!9_e ID 108 267 
WM COPY Window _e_rocedure messC!9_e ID 301 769 
WM CREATE Window _Qrocedure messag_e ID 1 1 
WM CTLCOLOR Window _e_rocedure messag_e ID 19 25 
'vVM CUT \"'./indo~·.; procedure messaoe !D 300 768 
WM DEAuCHAR Window _Qrocedure messa.g_e ID 103 259 
WM DESTROY Window _Qrocedure messag_e ID 2 2 
WM DESTROYCLIPBOARD Window _e_rocedure messC!9_e ID 307 775 
WM DEVMODECHANGE Window Ql'OCedure messC!9_e ID 18 27 
WM DRAWCLIPBOARD Window_e_rocedure messa.g_e ID 308 776 
WM ENABLE Window_e_rocedure messa.g_e ID OA 10 
WM ENDSESSION Window_e_rocedure messa.g_e ID 16 22 
WM ENTERIDLE Window_Qrocedure messa.g_e ID 121 289 
WM ERASEBKGND Window _e_rocedure messa__g_e ID 14 20 
WM FONTCHANGE Window _e_rocedure messa.g_e ID 1D 29 
WM GETDLGCODE Window _QrOcedure messa.g_e ID 87 135 
WM GETMINMAXINFO* Window_Q_rocedure messa.g_e ID 24 36 
WM GETTEXT Window _Q_rocedu re messa.g_e ID D 13 
WM GETTEXTLENGTH Window procedure mess'!9_e ID E 14 
WM HSCROLL Window _Qrocedure messa__g_e ID 114 276 
WM HSCROLLCLIPBOARD Window _Q_rocedure messa.g_e ID 30E 782 
WM ICONERASEBKGND* Window _Q_rocedure mess'!9_e ID 27 39 
WM INITDIALOG Window _Q_rocedure message ID 110 272 
WM INITMENU Window_Q_rocedure messa.g_e ID 116 278 
WM INITMENUPOPUP Window_Q_rocedure messC!9_e ID 117 279 
WM KANJIFIRST Window _Q_rocedure mess'!9_e ID 280 640 
WM KANJILAST Window _Q_rocedure messa.g_e ID 29F 671 
WM KEYDOWN Window _Q_rocedure messag_e ID 100 256 
WM KEYFIRST Window_Q_rocedure messC!9_e ID 100 256 
WM KEYLAST Window_Q_rocedure messag_e ID 107 263 
WM KEYUP Window _Q_rocedure messag_e ID 101 257 
WM KILLFOCUS Window _Q_rocedure messC!9_e ID 8 8 
WM LBUTTONDBLCLK Window procedure messC!9_e ID 203 515 
WM LBUTTONDOWN Window _Q_rocedure messag_e ID 201 513 
WM LBUTTONUP Window _e_rocedure messag_e ID 202 514 
WM MBUTTONDBLCLK Window_e_rocedure messa__g_e ID 209 521 
WM MBUTTONDOWN Window_Qrocedure messag_e ID 207 519 
WM MBUTTONUP Window _Q_rocedure messag_e ID 208 520 
WM MENUCHAR* Window _e_rocedure messC!9_e ID 120 521 
WM MENUSELECT* Window _Qrocedure messag_e ID 11F 522 
WM MOUSEACTIVATE* Window _e_rocedu re messag_e ID 21 33 
WM MOUSEFIRST Window_e_rocedure messC!9_e ID 200 512 
WM MOUSELAST Window procedure messa.g_e ID 209 521 
WM MOUSEMOVE Window _Qrocedure messa.g_e ID 200 512 
WM MOVE Window _e_rocedure messC!9_e ID 3 3 
WM NCACTIVATE Window _e_rocedure messa.g_e ID 86 134 
WM NCCALCSIZE Window _Qrocedure messa.g_e ID 83 131 
WM NCCREATE Window_e_rocedure messa__g_e ID 81 129 
WM NCDESTROY Window_e_rocedure messa.g_e ID 82 130 
WM NCHITTEST WindowQrocedure mess'!9_e ID 84 132 
WM NCLBUTTONDBLCLK Window _e_rocedure messag_e ID A3 163 
WM NCLBUTTONDOWN Window _e_rocedure messag_e ID A1 161 
WM NCLBUTTONUP Window_Qrocedure messag_e ID A2 162 
WM NCMBUTTONDBLCLK Window_Q_rocedure messa.g_e ID A9 169 
WM NCMBUTTONDOWN Window pJocedure mess'!9_e ID A7 167 
WM NCMBUTTONUP Window _e_rocedure messa.g_e ID A8 168 
WM NCMOUSEMOVE Window _Q_rocedure messa.g_e ID AO 160 
WM NCPAINT Window _Q_rocedure mess'!9_e ID 85 133 
WM NCRBUTTONDBLCLK Window_Q_rocedure messa.g_e ID A6 166 
WM NCRBUTTONDOWN Window_Q_rocedure messa.g_e ID A4 164 
WM NCRBUTTONUP Window_Q_rocedure messC!9_e ID A5 165 
WM NEXTDLGCTL * Window _Q_rocedure messC!9_e ID 28 40 
WM NULL Window _Q_rocedure messa.g_e ID 0 0 
WM PAINT Window _Q_rocedure messa.g_e ID F 15 
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WM PAINTCLIPBOARD Window j>rOcedure mess<!9._e ID 309 777 
WM PAINTICON* Window_procedure messag_e ID 26 38 
WM PASTE Window _Q_rocedure mess<!9._e ID 302 770 
WM QUERYENDSESSION Window j>rocedure mess<!9._e ID 11 17 
WM QUERYOPEN Window j>rocedure messag_e ID 13 19 
WM QUEUESYNC* Window_Q_rocedure mess<!9._e ID 23 35 
WM QUIT Window j>rOcedure mess<!9._e ID 12 18 
WM RBUTTONDBLCKL Window J>rOcedure messag_e ID 206 518 
WM RBUTTONDOWN Window j>rocedure mess<!9._e ID 204 516 
WM RBUTTONUP Window_Q!"ocedure messa_g_e ID 205 517 
WM RENDERALLFORMATS Window _Qrocedure messag_e ID 306 774 
WM RENDERFORMAT Window j>rocedure mess<!9._e ID 305 773 
WM SETCURSOR* Window j>rocedure mess<!9._e ID 20 32 
WM SETFOCUS Window J>rOcedure messag_e ID 7 7 
WM SETREDRAW Window j>rocedure mess<!9._e ID B 11 
WM SETTEXT Window j>rocedure mess<!9._e ID c 12 
WM SETVISIBLE Window_Qrocedure messag_e ID 9 9 
WM SHOWWINDOW Window j>rocedure mess<!9._e ID 18 24 
WM SIZE Window j>rocedure messa_g_e ID 5 5 
WM SIZECLIPBOARD Window J>rOcedure messag_e ID 30B 779 
WM SIZEWAIT Windowj>rocedure mess<!9._e ID 4 4 
WM SPOOLERST A TUS Window j>rOcedure mess<!9._e ID 2A 42 
WM SYNCPAINT* Window J>rOcedure messag_e ID 88 136 
WM SYN CT ASK* Window j>rocedure mess<!9._e ID 89 137 
WM SYSCHAR Windowj>rocedure messa_g_e ID 106 262 
WM SYSCOLORCHANGE Window J>rOcedure messag_e ID 15 21 
WM SYSCOMMAND Windowj>rocedure mess<!9._e ID 112 274 
WM SYSDEADCHAR Window j>rocedure messa_g_e ID 107 263 
WM SYSKEYDOWN Window_Qrocedure messag_e ID 104 260 
WM SYSKEYUP Window j>rOcedure mess<!9._e ID 105 261 
WM SYSTEMERROR Window j>rOcedure mess<!9._e ID 17 23 
WM SYSTIMER Window_Qrocedure messag_e ID 118 280 
WM TIMECHANGE Window j>rocedure mess<!9._e ID 1E 30 
WM TIMER Window j>rOcedure mess<!9._e ID 113 275 
WM UNDO Window J>rOcedure messag_e ID 304 772 
WM USER Window j>rocedure mess<!9._e ID 400 1024 First C!QQ!ication window mess<!9._e 
WM VSCROLL Window_Q!"ocedure mess<!9._e ID 115 277 
WM VSCROLLCLIPBOARD Window J>rOcedure messag_e ID 30A 778 
WM WININICHANGE Window j>rocedure mess<!9._e ID 1A 26 
WM YOMICHAR Window j>rOcedure mess<!9._e ID 108 264 
WS BORDER Window style 0080 0000 8388608 
WS CAPTION Window~e ooco 0000 12582912 
WS CHILD WindowsMe 4000 0000 1073741824 
WS CHILDWINDOW* Window style 4000 0000 1073741824 
WS CLIPCHILDREN Window~e 0200 0000 33554432 
WS CLIPSIBLINGS WindowsMe 0400 0000 67108864 
WS DISABLED Window st1le 0800 0000 134217728 
WS DLGFRAME WindowsMe 0040 0000 4194304 
WS GROUP Window ajy)e 0002 0000 131072 
WS HSCROLL Window~e 0010 0000 1048576 
WS ICONIC WindowsMe 2000 0000 536870912 Defined as WS MINIMIZE 
WS ICONICPOPUP* WindowsMe cooo 0000 3221225472 
WS MAXIMIZE* Window style 0100 0000 16777216 
WS MAXIMIZEBOX* WindowsMe 0001 0000 65536 
WS MINIMIZE WindowsMe 2000 0000 536870912 
WS MINIMIZEBOX* Window style 0002 0000 131072 
WS OVERLAPPED* WindowsMe 0 0 
WS OVERLAPPEDWINDOW* WindowsMe oocc 0000 13369344 
WS POPUP Window~e 8000 0000 -2147483648 
WS POPUPWINDOW* Window~e 8088.0000 2156396544 
WS SIZEBOX Window~e 0004 0000 262144 
WS SYSMENU Window style 0008 0000 524288 
WS TABSTOP WindowsMe 0001 0000 65536 
WS THICKFRAME* Window ajy)e 0004 0000 262144 
WS TILED WindowsMe 0 0 
WS TILEDWINDOW* Window style oocc 0000 13369344 
WS VISIBLE Window~e 1000 0000 268435456 
WS VSCROLL WindowsMe 0020 0000 2097152 

Version Info: *Applies to all versions of Windows beginning with 2.0 

Source: WINDOWS.H file in development kit 

See Also: 6.38. Include File Constants Definitions by Use 
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S LEGATO Accent mode constant 1 1 
S NORMAL Accent mode constant 0 0 
S STACCATO Accent mode constant 2 2 
R2 BLACK Binary raster cm_ 1 1 0 
R2 COPYPEN Bin<!!Y_ raster 0_2_ 13 13 p 
R2 MASKNOTPEN Bin<!!Y_ raster qQ_ 3 3 DPna 
R2 MASKPEN Bin<!!Y_ raster 0..2-_ 9 9 DPa 
R2 MASKPENNOT Bi n<!!Y_ raster 0_2_ 5 5 PDna 
R2 MERGENOTPEN Bin<!!Y_ raster 0_2_ 12 12 DP no 
R2 MERGEPEN Bin<!!Y_ raster o_p 15 15 DPo 
R2 MERGEPENNOT Bin<!!Y_ raster 0_2_ 14 14 PD no 
R2 NOP Bi n<!!Y_ raster 0_2_ 11 11 D 
R2 NOT Bin<!!Y_raster o_p 6 6 Dn 
R2 NOTCOPYPEN Bin<!!Y_raster 0_2_ 4 4 PN 
R2 NOTMASKPEN Bin<!!Y_ raster 0_2_ 8 8 DPan 
R2 NOTMERGEPEN Bin<!!Y_raster 0_2_ 2 2 DPon 
R2 NOTXORPEN Bin<!!Y_raster o_p 10 10 DPxn 
R2 WHITE Bin<!!Y_ raster 0_2_ 16 16 1 
R2 XORPEN Binary raster oe 7 7 DPx 

nf\Ivnc:u rus11 styie - -1ss ,, . ..,.,..,,,.-,..., 
BS HOLLOW Brush s!Yle 1 1 Defined as BS NULL 
BS NULL Brush s!Yle 1 1 
BS PATTERN Brush s!Y)e 3 3 
BS SOLID Brush s!Yle 0 0 
BS 3STATE Button control s_!Yle 5 5 
BS AUT03STATE Button control s_!Yle 6 6 
BS AUTOCHECKBOX Button control style 3 3 
BS CHECKBOX Button control s_!Yle 2 2 
BS DEFPUSHBUTTON Button control s_!Yle 1 1 
BS GROUPBOX Button control s!Y)e 7 7 
BS INDEXED* Button control s_!Yle 4 4 
BS PUSHBUTTON Button control s!Yle 0 0 
BS RADIOBUTTON Button control s!Y)e 4 4 
BS USERBUTTON Button control s!Y)e 8 8 
BS AUTORADIOBUTTON* Button s_!Yle 9 9 
BS LEFTTEXT* Button s!l)e 20 32 
BS PUSHBOX* Button s!Y!e A 10 
GCL MENUNAME Class field offset FFF8 -8 
GCL WNDPROC Class field offset FFEA -24 
GCW CBCLSEXTRA Class field offset FFEC -22 
GCW CBWNDEXTRA Class field offset FFEE -20 
GCW HBRBACKGROUND Class field offset FFF6 -10 
GCW HCURSOR Class field offset FFF4 -12 
GCW HICON Class field offset FFF2 -14 
GCW HMODULE Class field offset FFFO -16 
GCW STYLE Class field offset FFE8 -26 
CS BYTEALIGNCLIENT* Class~e 1000 4096 
CS BYTEALIGNWINDOW* Class ~tyle 2000 8192 
CS CLASSDC Class s!Yle 40 64 
CS DBLCLKS Class~e 8 8 
CS HREDRAW Class ~tyle 2 2 
CS KEYCUTWINDOW Class~e 4 4 
CS MENUPOPUP Classs!Y)e 80 128 
CS NOCLOSE* Class s!1je 200 512 
CS NOKEYCUT Class ~tyle 100 512 
CS OEMCHARS Class s!}1e 10 16 
CS OWNDC Class~e 20 32 
CS PARENTDC* Class s!Y!e 80 128 
CS SAVEBITS* Class~e 800 2048 
CS VREDRAW Class~e 1 1 
CF BITMAP Cl.!.e..board format 2 2 
CF DIF Cl!Q_board format 5 5 
CF DSPBITMAP Cl!Q_board format 82 130 
CF DSPMETAFILEPICT Clipboard format 83 131 
CF DSPTEXT Cl!Q_board format 81 129 
CF GDIOBJFIRST Cl!Q_board format 300 768 
CF GDIOBJLAST Cl!Q_board format 3FF 1023 
CF METAFILEPICT Cl!Q_board format 3 3 
CF OEMTEXT* Cl!Q_board format 7 7 
CF OWNERDISPLA Y Cl!e_board format 80 128 
CF PRIVATEFIRST Cl!Q_board format 200 512 
CF PRIVATELAST Cl!e_board format 2FF 767 
CF SYLK Cl!e_board format 4 4 
CF TEXT Cl!Q_board format 1 1 

(Continued) 



Section 6 

Table 6.38. Continued 

Defined Name Used As Hex Value Decimal Value Comments 
CF TIFF* CIJ2..board format 6 6 
COLOR ACTIVEBORDER* Color !YQ_e index A 10 
COLOR ACTIVECAPTION Color !YQ_e index 2 2 
COLOR APPWORKSPACE* Color !Ye_e index c 12 
COLOR BACKGROUND Color !YQ_e index 1 1 
COLOR CAPTIONTEXT Color .!i'.2_e index 9 9 
COLOR INACTIVEBORDER* Color tyi::>e index B 11 
COLOR INACTIVECAPTION Color !YQ_e index 3 3 
COLOR MENU Color ]Y2_e index 4 4 
COLOR MENUTEXT Color !Ye_e index 7 7 
COLOR SCROLLBAR Color !YQ_e index 0 0 
COLOR WINDOW Color !YQ_e index 5 5 
COLOR WINDOWFRAME Color !Ye_e index 6 6 
COLOR WINDOWTEXT Color !YQ_e index 8 8 
CTLCOLOR BTN Color !YQ_e index 3 3 
CTLCOLOR DLG Color !Ye_e index 4 4 
CTLCOLOR EDIT Color type index 1 1 
CTLCOLOR LISTBOX Color !YQ_e index 2 2 
CTLCOLOR MAX Color !YQ_e index 8 8 
CTLCOLOR MSGBOX Color type index 0 0 
CTLCOLOR SCROLLBAR Color !YQ_e index 5 5 
CTLCOLOR STATIC Color !YQ_e index 6 6 
RGN AND Combinerg_n style 1 1 
RGN COPY Combinerg_n s!Y)e 5 5 
RGN DIFF Combinerg_n s!Y)e 4 4 
RGN OR Combinerg_n style 2 2 
RGN XOR Combinerg_n s!Y)e 3 3 
CE BREAK Comm device driver error 10 16 
CE CTSTO Comm device driver error 20 32 
CE DNS Comm device driver error 800 2048 
CE DSRTO Comm device driver error 40 64 
CE FRAME Comm device driver error 8 8 
CE IOE Comm device driver error 400 1024 
CE MODE Comm device driver error 8000 32768 
CE OOP Comm device driver error 1000 4096 
CE OVERRUN Comm device driver error 2 2 
CE PTO Comm device driver error 200 512 
CE RLSDTO Comm device driver error 80 128 
CE RXOVER Comm device driver error 1 1 
CE RXPARITY Comm device driver error 4 4 
CE TXFULL Comm device driver error 100 256 
CLRDTR Comm esca_Q_e function 6 6 
CLRRTS Comm esc~e function 4 4 
RES ETD EV Comm esc~e function 7 7 
SETDTR Comm esca_Q_e function 5 5 
SETRTS Comm esca_Q_e function 3 3 
SETXOFF Comm esccm~ function 1 1 
SETXON Comm esca_Q_e function 2 2 
EV BREAK Comm event definition 40 64 
EV CTS Comm event definition 8 8 
EV DSR Comm event definition 10 16 
EV ERR Comm event definition 80 128 
EV PERR Comm event definition 200 512 
EV RING Comm event definition 100 256 
EV RLSD Comm event definition 20 32 
EV RXCHAR Comm event definition 1 1 
EV RXFLAG Comm event definition 2 2 
EV TXEMPTY Comm event definition 4 4 
IE BADID Comm init error FFFF -1 
IE BAUDRATE Comm init error FFF4 -12 
IE BYTESIZE Comm init error FFF5 -11 
IE DEFAULT Comm init error FFFB -5 
IE HARDWARE Comm init error FFF6 -10 
IE MEMORY Comm init error FFFC -4 
IE NOPEN Comm init error FFFD -3 
IE OPEN Comm init error FFFE -2 
BM GETCHECK* Control mess<!9_e 400 1024 
BM GETSTATE* Control mess<!9_e 402 1026 
BM SETCHECK* Control mess<!9_e 401 1025 
BM SETST A TE* Control mess<!9_e 403 1027 
BM SETSTYLE* Control mess<!9_e 404 1208 
BN DOUBLECLICKED* Control messcige 5 5 
CP GETBEEP* Control_Q_anel info 1 1 
CP GETBORDER* Control_Q_anel info 5 5 
CP GETMOUSE* Control_Q_anel info 3 3 
CP KANJIMENU* Control_Q_anel info 8 8 
CP SETBEEP* Control_Q_anel info 2 2 
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CP SETBORDER* Control_Q_anel info 6 6 
CP SETMOUSE* Control_Q?nel info 4 4 
CP TIMEOUTS* Control_e_anel info 7 7 
KNJ ACCEPT Conversion function 24 36 
KNJ CHANGE UDIC Conversion function 33 51 
KNJ CODECONVERT Conversion function 20 32 
KNJ CONVERT Conversion function 21 33 
KNJ CUT DEFAULT Conversion function 7 7 
KNJ CUT HIRAGANA Conversion function 4 4 
KNJ CUT JIS1 Conversion function 5 5 
KNJ CUT JIS2 Conversion function 6 6 
KNJ CUT KATAKANA Conversion function 3 3 
KNJ CUT NEXT Conversion function 1 1 
KNJ CUT PREV Conversion function 2 2 
KNJ CUT TYPED Conversion function 8 8 
KNJ END Conversion function 2 2 
KNJ GETMODE Conversion function 11 17 
KNJ JIS1 to DEFAULT Conversion function 10 16 
KNJ JIS1 to JIS1 KATAKANA Conversion function 14 201 l 
KNJ JIS1 to JIS2 Conversion function 13 19 
KNJ JIS1 to JIS2 HIRAGANA Conversion function 15 21 
KNJ JIS1 to JIS2 KATAKANA Conversion function 16 22 
KNJ JIS1 to JIS2 OEM Conversion function 1F 31 
KNJ JIS2 to JIS2 Conversion function 23 35 
KNJ LEARN Conversion function 30 48 
KNJ LEARN MODE Conversion function 10 16 
KNJ MD ALPHA Conversion function 1 1 
KNJ MD HALF Conversion function 4 4 
KNJ MD HIRAGANA Conversion function 2 2 
KNJ MD JIS Conversion function 8 8 
KNJ MD SPECIAL Conversion function 10 16 
KNJ NEXT Conversion function 22 34 
KNJ PREVIOUS Conversion function 23 35 
KNJ QUERY Conversion function 3 3 
KNJ REGISTER Conversion function 31 49 
KNJ REMOVE Conversion function 32 50 
KNJ SETMODE Conversion function 12 18 
KNJ SJIS2 to JIS2 Conversion function 32 50 
KNJ START Conversion function 1 1 
EVEN PARITY Deb field definition 2 2 
IGNORE Deb field definition 0 0 
INFINITE Deb field definition FFFF -1 
MARKPARITY Deb field definition 3 3 
NOPARITY Deb field definition 0 0 
ODDPARITY Deb field definition 1 1 
ONE5STOPBITS Deb field definition 1 1 
ONESTOPBIT Deb field definition 0 0 
SPACEPARITY Deb field definition 4 4 
TWOSTOPBITS Deb field definition 2 2 
CC CHORD Device ca_e_abil)!i mask 4 4 
CC CIRCLES Device ca_Q_abili!Y mask 1 1 
CC ELLIPSES Device c<!Q_abillli'_ mask 8 8 
CC INTERIORS Device c<!Q_abil}!i mask 80 128 
CC NONE Device car.>abil!!l'._ mask 0 0 
CC PIE Device ca_Q_abillli'_ mask 2 2 
CC STYLED Device ca_e_abili!Y_ mask 20 32 
CC WIDE Device CC!Q_abil)!i mask 10 16 
CC WIDESTYLED Device ca_Q_abili!Y mask 40 64 
CP NONE Device ca_Q_abillli'_ mask 0 0 
CP RECTANGLE Device c<!Q_abil}!i mask 1 1 
DT CHARSTREAM Device car.>abili!Y mask 4 4 
DT DISPFILE Device CC!Q?billli'_ mask 6 6 
DT METAFILE Device ca_e_abill!i mask 5 5 
DT PLOTIER Device CC!Q_abil)!i mask 0 0 
DT RASCAMERA Device ca_Q_abili!Y_ mask 3 3 
DT RASDISPLA Y Device CC!Q..abili~ mask 1 1 
DT RASPRINTER Device CC!Q_abili ~mask 2 2 
LC INTERIORS Device CC!Q_abili ~mask 80 128 
LC MARKER Device CC!Q_abili ~mask 4 4 
LC NONE Device ca_e_abili ~mask 0 0 
LC POLYLINE Device c<!Q_abillli'_ mask 2 2 
LC POL YMARKER Device ca_e_abill!i mask 8 8 
LC STYLED Device capabil!!l'._ mask 20 32 
LC WIDE Device ca_Q_abillli'_ mask 10 16 
LC WIDESTYLED Device ca_Q_abillli'_ mask 40 64 
PC INTERIORS Device ca_e_abil)!i mask 80 128 
PC NONE Device ca_Q_abili!Y mask 0 0 
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PC POLYGON Device ca__Q?bili ~mask 1 ff 
PC RECTANGLE Device ca_Qabili ty_mask 2 2 
PC SCANLINE Device ca_Q_abili ~mask 8 8 
PC STYLED Device c~abili ~mask 20 32 
PC TRAPEZOID Device CCIQ_abili ty_mask 4 4 
PC WIDE Device ca_Q_abil]!y_ mask 10 16 
PC WIDESTYLED Device CC!E_abil!!i mask 40 64 
RC BANDING Device ca_Q_abil]!y_ mask 2 2 
RC BITBLT Device ca_Qabili!Y_ mask 1 1 
RC BITMAP64 * Device caj>abil]!y_ mask 8 8 
RC SCALING Device ca_Q_abil]!y_ mask 4 4 
TC CP STROKE Device ca_Qabili!Y_ mask 4 4 
TC CR 90 Device ca_Qabil]!y_ mask 8 8 
TC CR ANY Device c~abili!Y_ mask 10 16 
TC EA DOUBLE Device c~abili!Y_ mask 200 512 
TC IA ABLE Device c~abil!!Y_ mask 400 1024 
TC OP CHARACTER Device CCIQ_abil]!y_ mask 1 1 
TC OP STROKE Device c~abil!!Y, mask 2 2 
TC RA ABLE Device c~abil!!Y, mask 2000 8192 
TC RESERVED Device CCIQ_abil]!y_ mask 8000 32768 
TC SA CONTIN Device ca_Qabil!!Y, mask 100 256 
TC SA DOUBLE Device c~abil!!Y, mask 40 64 
TC SA INTEGER Device ca_Qabil]!y_ mask 80 128 
TC SF X YINDEP Device ca_Qabili~mask 20 32 
TC SO ABLE Device capabili tymask 1000 4096 
TC UA ABLE Device CCIQ_abili ty_mask 800 2048 
TC VA ABLE Device c~abili ~mask 4000 16384 
CP DIRECT* Device ccmabili!Y_ mode 2 2 
CP HWND* Device CCIQ_abili!Y_ mode 0 0 
CP OPEN* Device CCIQ_abili!Y_ mode 1 1 
LPTx* Device descriQtion 80 128 
DLGC BUTTON* Dialo_g_ code 2000 8192 
DLGC DEFPUSHBUTTON* Dialo_g_ code 10 16 
DLGC HASSETSEL Dialog_ code 8 8 
DLGC RADIOBUTTON* Dialo_g_ code 40 64 
DLGC STATIC* Dialo_g_ code 100 256 
DLGC UNDEFPUSHBUTTON* Dialog_ code 20 32 
DLGC WANTALLKEYS Dialo_g_ code 4 4 
DLGC WANTARROWS Dialo_g_ code 1 1 
DLGC WANTCHARS* Dialog_ code 80 128 
DLGC WANTMESSAGE* Dialo_g_ code 4 4 
DLGC WANTTAB Dialo_g_ code 2 2 
OS ABSALIGN Dialog_sMe 1 1 
OS LOCALEDIT* Dialq_g_5!Y1e 20 32 
OS SYSMODAL Dialq_g_:ili!e 2 2 
DM GETDEFID Dialog_ sMe bits 400 1024 WM USER+O 
DM HASDEFID Dialq_g_ s!}1e bits 534B 21323 
DM SETDEFID Dialq_g_ ajy!e bits 401 1025 WM USER+1 
IDABORT Dialog/messcme box command IQ 3 3 
IDCANCEL Dialqf!{messcme box command !Q 2 2 
I DIG NORE Dialog/messag_e box command ID 5 5 
IDNO Dialog/messa_g_e box command ID 7 7 
IDOK Dialog/messcme box command ID 1 1 
IDRETRY Dialog/message box command !.Q 4 4 
IDYES Dialog/messcme box command ID 6 6 
OF ACTIVEBORDER* DrawFrame index COLOR ACTIVEBORDER+ 1 «3 
OF ACTIVECAPTION* DrawFrame index COLOR ACTIVECAPTION+ 1 «3 
OF APPWORKSPACE* DrawFrame index COLOR APPWORKSPACE+ 1 «3 
OF BACKGROUND* DrawFrarne index COLOR BACKGROUND+ 1 «3 
DF CAPTIONTEXT* DrawFrame index COLOR CAPTIONTEXT + 1 «3 
DF GRAY* DrawFrame index COLOR APPWORKSPACE_[+ 1 «31 
OF INACTIVEBORDER* DrawFrame index COLOR INACTIVEBORDER+ 1 «3 
OF INACTIVECAPTION* DrawFrame index COLOR INACTIVECAPTION+ 1 «3 
OF MENU* DrawFrame index COLOR MENU+ 1 «3 
OF MENUTEXT* DrawFrame index COLOR MENUTEXT + 1 «3 
DF PATCOPY* DrawFrame index 0 0 
OF PATINVERT* DrawFrame index 4 4 
DF SCROLLBAR* DrawFrame index COLOR SCROLLBAR+ 1 «3 
OF SHIFTO* DrawFrame index 0 0 
OF SHIFT1* DrawFrame index 1 1 
OF SHIFT2* DrawFrame index 2 2 -

OF SHIFT3* DrawFrame index 3 3 
OF WINDOW* DrawFrame index COLOR WINDOW+ 1 «3 
DF WINDOWFRAME* DrawFrame index COLOR WINDOWFRAME+ 1 «3 
DF WINDOWTEXT* DrawFrame index COLOR WINDOWTEXT + 1 «3 
OT BOTTOM Draw Text format fl~ 8 8 
OT CENTER Draw Text format fl'!9. 1 1 
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DT EXPANDTABS DrawText format flcm_ 40 64 
DT EXTERNALLEADING DrawText format fl<!Q_ 200 512 
DT INTERNAL DrawText format fl<!Q_ 1000 4096 
OT LEFT DrawText format flC!g_ 0 0 
DT NOCLIP DrawText format fl<!Q_ 100 256 
OT RIGHT DrawText format fl<!Q_ 2 2 
OT SINGLEUNE DrawText format flag_ 20 32 
OT TABSTOP DrawText format flcm_ 80 128 
OT TOP DrawText format fl<!Q_ 0 0 
OT VCENTER DrawText format fl<!Q_ 4 4 
OT WORDBREAK DrawText format fl<!Q_ 10 16 
OT CALCRECT* DrawText format flcm_ 400 1024 
OT NOPREFIX* DrawText format fl<!Q_ 800 2048 
EM CANUNDO* Edit control mess<!Q_e 413 1043 
EM FMTLINES* Edit control mess<!Q_e 415 1045 
EM GETHANDLE* Edit control messcm_e 40C 1036 
EM GETLINE* Edit control mess<!Q_e 411 1041 
EM GETLINECOUNT* Edit control messa__g_e 409 1033 
EM GETMODIFY* I Edit control mess<!9_e 407 1031 
EM GETRECT* Edit control messag_e 402 1026 
EM GETSEL* Edit control messa__g_e 400 1024 
EM GETIHUMB* Edit control messC!Q_e 400 1037 
EM LIMITIEXT* Edit control mess~e 412 1042 
EM LINEFROMCHAR* Edit control mess<!Q_e 416 1046 
EM LINEINDEX* Edit control messC!Q_e 40A 1034 
EM LINELENGTH* Edit control messC!Q_e 40E 1038 
EM LINESCROLL * Edit control messcm_e 406 1030 
EM REPLACESEL * Edit control messcm_e 40F 1039 
EM SCROLL* Edit control messC!Q_e 405 1029 
EM SETFONT* Edit control messa__g_e 410 1040 
EM SETHANDLE* Edit control messcm_e 40B 1035 
EM SETMODIFY* Edit control messC!Q_e 408 1032 
EM SETRECT* Edit control rnessC!Q_e 403 1027 
EM SETRECTNP* Edit control messag_e 404 1028 
EM SETSEL* Edit control messC!Q_e 401 1025 
EM SETWORDBREAK* Edit control messC!Q_e 417 1047 
EM UNDO* Edit control messC!Q_e 414 1044 
EN CHANGE Edit control notification code 300 768 
EN ERRSPACE Edit control notification code 500 1280 
EN HSCROLL Edit control notification code 601 1537 
EN KILLFOCUS Edit control notification code 200 512 
EN SETFOCUS Edit control notification code 100 256 
EN UPDATE* Edit control notification code 400 1024 
EN VSCROLL Edit control notification code 602 1538 
ES AUTOHSCROLL Edit control s!Y)e 80 128 
ES AUTOVSCROLL Edit control ~e 40 64 
ES CENTER Edit control s!Y,!e 1 1 
ES LEFT Edit control s!Y)e 0 0 
ES MUL TILINE Edit control s!Y)e 4 4 
ES NOHIDESEL Edit control s!Y,!e 100 256 
ES RIGHT Edit control s!Y)e 2 2 
ETO CLIPPED* Edit text o_mion 4 4 
ETO GRAYED* Edit text o_mion 1 1 
ETO OPAQUE* Edit text o_mion 2 2 
DEVICE FONTTYPE Enumfont mask 2 2 
RASTER FONTTYPE Enumfont mask 1 1 
MSGF DIALOGBOX Filter _Q_rocedure code 0 0 
MSGF MENU Filter procedure code 2 2 
MSGF MESSAGEBOX Filter _Qrocedure code 1 1 
MSGF MOVE* Filter _Q_rocedure code 3 3 
MSGF NEXTWINDOW* Filterprocedure code 6 6 
MSGF SCROLLBAR* Filter _Qrocedure code 5 5 
MSGF SIZE* Filter _Qrocedure code 4 4 
FF DECORATIVE Font fam\!1'._ ID 5* 5* *Shifted left four bits 
FF DONTCARE Fontfamily_ ID o· O* *Shifted left four bits 
FF MODERN Fontfamily_ ID 3* 3* *Shifted left four bits 
FF ROMAN Font fam\!1'._ ID 1 * 1 • *Shifted left four bits 
FF SCRIPT Fontfamily_ ID 4* 4 * *Shifted left four bits 
FF SWISS Fontfamily_ ID 2* 2* *Shifted left four bits 
FW REGULAR* Font we)g_ht 190 400 
FW BLACK Font weig_ht constant 384 900 Defined as FW HEAVY 
FW BOLD Font weig_ht constant 26C 700 
FW DEMIBOLD Font weig_ht constant 258 600 Defined as FW SEMIBOLD 
FW DONTCARE Font weig_ht constant 0 0 
FW EXTRABOLD Font weig_ht constant 320 800 
FW EXTRALIGHT Font weig_ht constant cs 200 
FW HEAVY Font weig_ht constant 384 900 
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FW LIGHT Font we!g_ht constant 12C 300 
FW MEDIUM Font wejg_ht constant 1F4 500 
FW NORMAL Font we!g_ht constant 190 400 
FW SEMIBOLD Font we!g_ht constant 258 600 
FW THIN Font wejg_ht constant 64 100 
FW UL TRABOLD Font we!g_ht constant 320 800 Defined as FW EXTRABOLD 
FW ULTRALIGHT Font wejg_ht constant cs 200 Defined as FW EXTRALIGHT 
OPAQUE GDI bac~ound mode 2 2 
TRANSPARENT GDI bac~ound mode 1 1 
ABSOLUTE GDI coordinate mode 1 1 
RELATIVE GDI coordinate mode 2 2 
ABORTDOC GDI esc~e 2 2 
DRAFTMODE GDlesca~ 7 7 
END DOC GDlesca~ B 11 
FLUSHOUTPUT GDlesc~ 6 6 
GETCOLORT ABLE GDI esce!Qt3 5 5 
GETPHYSPAGESIZE GDlesca~ c 12 
GETPRINTINGOFFSET GDlesca~ D 13 
GETSCALINGFACTOR GDlesc@e E 14 
NEWFRAME GDles~ 1 1 
NEXTBAND GDlesca~ 3 3 
QUERYESCSUPPORT GDleSC@e. 8 8 
SET ABORTPROC GDlesca~ 9 9 
SETCOLORTABLE GDlesca~ 4 4 
STARTDOC GDI esca~ A 10 
BANDINFO* GDI esc~e code 18 24 
DRAWPA TTERNRECT* GDI esc~e code 19 25 
ENABLEDUPLEX* GDI escClQ_e code 1C 28 
ENABLEMANUALFEED* GDI esc~e code 1D 29 
ENABLEPAIRKERNING* GDI esc~e code 301 769 
ENABLE RE LA TIVEWIDTHS* GDI esca_Q_e code 300 768 
EXTTEXTOUT* GDI esca_.Q_e code 200 512 
GETEXTENDEDTEXTMETRICS* GDI escape code 100 256 
GETEXTENTT ABLE* GDI esca_Q_e code 101 257 
GETPAI RKERNTABLE* GDI escClQ_e code 102 258 
GETPENWIDTH* GDI escClQ_e code 10 16 
GETTECHNOLOGY* GDI escClQ_e code 14 20 
GETTRACKKERNTABLE* GDI esca_Q_e code 103 259 
GETVECTORBRUSHSIZE* GDI escage code 1B 27 
GETVECTORPENSIZE* GDI escClQ_e code 1A 26 
MFCOMMENT* GDI esca_Q_e code F 15 
PASSTHROUGH* GDI escage code 13 19 
SELECTPAPERSOURCE* GDI esc~e code 12 18 
SETCOPYCOUNT* GDI escClQ_e code 11 17 
SETKERNTRACK* GDI esc<!Q.e code 302 770 
SETLINEJOIN* GDI escClQ_e code 16 22 
SETMITERLIMIT* GDI escClQ_e code 17 23 
STRETCHBL T* GDI escage code 800 2048 
MM ANISOTROPIC GDI ma_Q_ mode 8 8 
MM HIENGLISH GDI m'!Q_mode 5 5 
MM HIMETRIC GDI m<!Q. mode 3 3 
MM ISOTROPIC GDI mClQ_ mode 7 7 
MM LOENGLISH GDI m'!Q_mode 4 4 
MM LOMETRIC GDI mClQ_ mode 2 2 
MM TEXT GDI m~mode 1 1 
MM TWIPS GDI m_ap mode 6 6 
ASPECTX Getdeviceca_Q_s device _Q_arameter 28 40 
ASPECTXY GetdevicecClQ_s device _Q_arameter 2C 44 
ASPECTY GetdevicecClQ_s device ..E_arameter 2A 42 
BITSPIXEL Getdevicec~s device _Q_arameter c 12 
CLIPCAPS Getdeviceca..E_s device _Q_arameter 24 36 
CURVECAPS Getdevicec~s device ..E_arameter 1C 28 
DRIVERVERSION GetdevicecClQ_s device _Qarameter 0 0 
HORZRES Getdeviceca_Q_s device _Q_arameter 8 8 
HORZSIZE Getdevicec~s device ..E_arameter 4 4 
LINE CAPS Getdevicec~s device ..E_arameter 1E 30 
LOGPIXELSX Getdeviceca_Q_s device _Q_arameter 58 88 
LOGPIXELSY Getdevicec~s device _Q_arameter 5A 90 
NUMBRUSHES Getdeviceca..E_s device parameter 10 16 
NUMCOLORS Getdevicec~s device _Q_arameter 18 24 
NUMFONTS Getdevicec~s device ..E_arameter 16 22 
NUMMARKERS Getdeviceca_Q_s device _Q_arameter 14 20 
NUMPENS Getdevicec~s device _Q_arameter 12 18 
PDEVICESIZE GetdevicecClQ_s device parameter 1A 26 
PLANES Getdeviceca_Q_s device _Q_arameter E 14 
POL YGONALCAPS GetdevicecClQ_s device ..E_arameter 20 32 
RASTERCAPS GetdevicecClQ_s device parameter 26 38 
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TECHNOLOGY Getdevicec~s device ...e_arameter 2 2 
TEXT CAPS GetdevicecaQ_s device ...e_arameter 22 34 
VERTRES Getdevicec<!Q_s device _Q_arameter A 10 
VERTSIZE Getdevicec~s device ...e_arameter 6 6 
SM CMETRICS* GetS_.Y..stemMetrics code 24 36 
SM CXBORDER GetS_ystemMetrics code 5 5 
SM CXCURSOR GetS_ystemMetrics code D 13 
SM CXDLGFRAME GetS_.Y..stemMetrics code 7 7 
SM CXFRAME* GetS_ystemMetrics code 20 32 
SM CXFULLSCREEN GetS_ystemMetrics code 10 16 
SM CXHSCROLL GetS_.Y..stemMetrics code 15 21 
SM CXHTHUMB GetS_ystemMetrics code A 10 
SM CXICON GetS_ystemMetrics code B 11 
SM CXMIN* GetS_.Y..stemMetrics code 1C 28 
SM CXMINTRACK* GetS_ystemMetrics code 22 34 
SM CXSCREEN GetS_ystemMetrics code 0 0 
SM CXSIZE* GetS_.Y..stemMetrics code 1E 30 
SM CXVSCROLL GetS_.Y..stemMetrics code 2 2 
SM CYBORDER GetSvstemMetrics code 6 6 
SM CYCAPTION GetS_ystemMetrics code 4 4 
SM CYCURSOR GetS_.Y..stemMetrics code E 14 
SM CYDLGFRAME GetS_ystemMetrics code 8 8 
SM CYFRAME* GetS_ystemMetrics code 21 33 
SM CYFULLSCREEN GetS_.Y..stemMetrics code 11 17 
SM CYHSCROLL GetS_ystemMetrics code 3 3 
SM CYICON GetS_ystemMetrics code c 12 
SM CYICONSLOT* GetS_.Y..stemMetrics code 1B 27 
SM CYKANJIWINDOW GetS_ystemMetrics code 12 18 
SM CYMENU GetS_ystemMetrics code F 15 
SM CYMIN* GetS_.Y..stemMetrics code 1D 29 
SM CYMINTRACK* GetS_y_stemMetrics code 23 35 
SM CYSCREEN GetS_y_stemMetrics code 1 1 
SM CYSIZE* GetS_.Y..stemMetrics code 1F 31 
SM CYVSCROLL GetS_.Y..stemMetrics code 14 20 
SM CYVTHUMB GetS_y_stemMetrics code 9 9 
SM DEBUG GetS_y_stemMetrics code 16 22 
SM FULLSCREEN GetS_.Y..stemMetrics code 18 24 
SM MOUSEPRESENT GetS_y_stemMetrics code 13 19 
SM SWAPBUTION GetS_y_stemMetrics code 17 23 
GW CHILD* GetWindow constant 5 5 
GW HWNDFIRST* GetWindow constant 0 0 
GW HWNDLAST* GetWindow constant 1 1 
GW HWNDNEXT* GetWindow constant 2 2 
GW HWNDPREV* GetWindow constant 3 3 
GW OWNER* GetWindow constant 4 4 
GHND* Global memo_l}I_ manag_ement 42 66 
GMEM DDESHARE* Global memo_l}I_ manag_ement 2000 8192 
GMEM DISCARDABLE Global memory manag_ement FOO 3840 
GMEM FIXED Global memo_l}I_ manag_ement 0 0 
GMEM LOWER* Global memo_l}I_ mana..9_ement 1000 4096 
GMEM MODIFY Global memo_ry management 80 128 
GMEM MOVEABLE Global memo_l}I_ mana_g_ement 2 2 
GMEM NOCOMPACT Global memo_l}I_ manag_ement 10 16 
GMEM NODISCARD Global memo_l}I_ man~ement 20 32 
GMEM NOTBANKED* Global memory management 1000 4096 
GMEM NOTIFY* Global memo_l}I_ man~ement 4000 16384 
GMEM SHARE* Global memo_l}I_ man~ement 2000 8196 
GMEM ZEROINIT Global memo_l}I_ manag_ement 40 64 
GPTR* Global memory_ manag_ement 2 2 
LHND* Global memo_l}I_ man~ement 42 66 
LPTR* Global memo_l}I_ mana..s.ement 2 2 
NONZEROLHND* Global memo_ry management 2 2 
NONZEROLPTR* Global memo_l}I_ manag_ement 0 0 
GMEM DISCARDED GlobalFIC!9_ flag_ 4000 16384 
GMEM LOCKCOUNT GlobalFIC!9_ fl<!g FF 255 
GMEM SWAPPED GlobalFlag_ flag_ 8000 32768 
HS BDIAGONAL Hatch~e 3 3 
HS CROSS Hatch styJe 4 4 
HS DIAGCROSS Hatch s!Y[e 5 5 
HS FDIAGONAL Hatch s!Y)e 2 2 
HS HORIZONTAL Hatch~e 0 0 
HS VERTICAL Hatch~e 1 1 
HCBT MINMAX* Hook code 1 1 
HCBT MOVESIZE* Hook code 0 0 
HCBT OS Hook code 2 2 
HC ACTION* Hook code 0 0 
HC GETNEXT* Hook code 1 1 
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HC LPFNNEXT* Hook code FFFF -1 
HC LPLPFNNEXT* Hook code FFFE -2 
HC NOREM* Hook code 3 3 
HC SKIP* Hook code 2 2 
MK CONTROL K~ state mask f/mouse m~ 8 8 
MK LBUTTON K~ state mask f/mouse m~ 1 1 
MK MBUTTON Key state mask f/mouse m~ 10 16 
MK RBUTTON K~ state mask f/mouse m~ 2 2 
MK SHIFT K~ state mask f/mouse m~ 4 4 
LB CTLCODE Listbox control 0 0 
LB ERR Listbox control FFFF -1 
LB ERRSPACE Listbox control FFFE -2 
LB OKAY Listbox control 0 0 
LB ADDSTRING* Listbox mess<!Q_e 400 1024 
LB DELETESTRING* Listbox mess<!Q.e 402 1025 
LB DIR* Listbox mess'!fl_e 40D 1026 
LB GETCOUNT* Listbox mess<!Q_e 40B 1027 
LB GETCURSEL* Listbox mess'!fl_e 409 1028 
LB GETSEL* Listbox mess'!fl_e 408 1029 
LB GETTEXT* Listbox mess<!Q_e 407 1030 
LB GETTEXTLEN* Listbox mess<!Q_e 40A 1031 
LB GETTOPINDEX* Listbox mess'!fl_e 40E 1032 
LB INSERTSTRING* Listbox mess<!Q_e 401 1033 
LB MSGMAX* Listbox mess<!Q_e 40F 1034 
LB RESETCONTENT* Listbox mess'!fl_e 404 1 
LB SELECTSTRING* Listbox mess<!Q_e 40C 2 
LB SETCURSEL* Listbox mess<!9_e 406 3 
LB SETSEL* Listbox mess'!fl_e 405 4 
LBN DBLCLK Listbox notification code 2 2 
LBN ERRSPACE Listbox notification code FFFE -2 
LBN SELCHANGE Listbox notification code 1 1 
LBS MUL TIPLESEL Listbox s!YJe 8 8 
LBS NOREDRAW Listbox ~e 4 4 
LBS NOTIFY Listbox s!i!e 1 1 
LBS SORT Listbox s!YJe 2 2 
LBS STANDARD* Listbox ~e F 15 
LMEM DISCARDABLE Local memqry_ man<!Q_ement FOO 3840 
LMEM DISCARDED* Local memory_management 4000 16384 
LMEM FIXED Local memo_iy man<!Q.ement 0 0 
LMEM LOCKCOUNT Local memqry_ man<!Q.ement FF 255 
LMEM MODIFY Local memQIY_ management 80 128 
LMEM MOVEABLE Local memQIY_ man<!Q_ement 2 2 
LMEM NOCOMPACT Local memo.!Y_ mana_g_ement 10 16 
LMEM NODISCARD Local memQIY_ manaqement 20 32 
LMEM ZEROINIT Local memo.!Y_ man<!Q.ement 40 64 
LNOTIFY DISCARD Local mem<m'.'._ man<!9_ement 2 2 
LNOTIFY MOVE Local memo_iy_ management 1 1 
LNOTIFY OUTOFMEM Local memo.!Y_ man<!Q.ement 0 0 
ANSI CHARSET Lqglcal font constant 0 0 
CLIP CHARACTER PRECIS Lqg_ical font constant 1 1 
CLIP DEFAULT PRECIS Lqglcal font constant 0 0 
CLIP STROKE PRECIS Lqglcal font constant 2 2 
DEFAULT PITCH LQgical font constant 0 0 
DEFAULT QUALITY Lqglcal font constant 0 0 
DRAFT QUALITY Lqglcal font constant 1 1 
FIXED PITCH Lqglcal font constant 1 1 
LF FACESIZE Lqglcal font constant 20 32 
OEM CHARSET Lq_gJcal font constant FF 255 
OUT CHARACTER PRECIS Lqglcal font constant 2 2 
OUT DEFAULT PRECIS Lqglcal font constant 0 0 
OUT STRING PRECIS Logical font constant 1 1 
OUT STROKE PRECIS LQgical font constant 3 3 
PROOF QUALITY Lqglcal font constant 2 2 
SHIFTJIS CHARSET* L~cal font constant 80 128 
VARIABLE PITCH Logical font constant 2 2 
MF APPEND Menultem menu fla_g_ 100 256 
MF BITMAP Menultem menu fl<!Q. 4 4 
MF BYCOMMAND Menultem menu flag 0 0 
MF BYPOSITION Menultem menu fl<!Q. 400 1024 
MF CHANGE Menultem menu fl<!Q. 80 128 
MF CHECKED Menultem menu flag 8 8 
MF DELETE Menultem menu fl<!Q. 200 512 
MF DISABLED Menultem menu fl<!Q. 2 2 
MF ENABLED Menultem menu flaq 0 0 
MF GRAYED Menultem menu fl<!Q. 1 1 
MF HELP* Menultem menu fla_g_ 4000 16384 
MF HILITE Menultem menu fla_g_ 80 128 
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MF INSERT Menultem menu fl<m_ 0 0 
MF MENUBARBREAK Menultem menu fl<m_ 20 32 
MF MENUBREAK Menultem menu fl<!9.. 40 64 
MF MOUSESELECT* Menultem menu fl<m_ 8000 32768 
MF POPUP Menultem menu fl<!9.. 10 16 
MF REMOVE* Menultem menu fl<!9.. 1000 4096 
MF SEPARATOR Menultem menu fl<m_ 800 2048 
MF STRING Menultem menu flC!Q_ 0 0 
MF SYSMENU* Menultem menu fl<!9.. 2000 8192 
MF UNCHECKED Menultem menu fl<m 0 0 
MF UNHILITE Menultem menu fl<m 0 0 
MB ABORTRETRYIGNORE Mess<!9..eBox !YQ_e fla_g_ 2 2 
MB APPLMODAL Messag_eBox !)'Q_e flag_ 0 0 
MB DEFBUTTON1 Messa_g_eBox !YQ_e flC!Q_ 0 0 
MB DEFBUTTON2 Mess<!9..eBox !YQ_e fla_g_ 100 256 
MB DEFBUTTON3 Messag_eBox !)'pe flag 200 512 
MB DEFMASK Mess<m_eBox !YQ_e fl<!Q_ FOO 3840 
MB ICONASTERISK Mess<!9..eBox !YQ_e fl<!Q_ 40 64 
MB ICONEXCLAMATION Messag_eBox !)'pe flag 30 48 
MB ICONHAND Mess<m_eBox !YQ_e flag_ 10 16 
MB ICONMASK Mess<!9..eBox JYQ:e fl<!Q_ FO 240 
MB ICONQUESTION Mess<!9..eBox !YQ_e fla_g_ 20 32 
MB MISCMASK Messag_eBox __!YQ_e fla_g_ cooo 49152 
MB MODEMASK Mess<m_eBox type fl<!Q_ 3000 12288 
MB NOFOCUS Mess<!9..eBox !YQ_e fl<!Q_ 8000 32768 
MB OK Mess<!Q_eBox !YQ_e flag_ 0 0 
MB OKCANCEL Mess<m_eBox !YQ_e fla_g_ 1 1 
MB RETRYCANCEL MessC!Q_eBox !tQ.e fl~ 5 5 
MB SYSTEMMODAL Mess~eBox Jype flag_ 1000 4096 
MB TYPEMASK MesscmeBox !tQ.e fl~ F 15 
MB YESNO MessC!Q_eBox !tQ.e fla_g_ 4 4 
MB YESNOCANCEL Mess~eBox !)'pe fl~ 3 3 
DEVICEDATA Metafile comment esc. 13 19 
SETENDCAP Metafile comment esc. 15 21 
META ARC* Metafile function 817 2071 
META BITBLT* Metafile function 922 2338 
META CHORD* Metafile function 630 1584 
META CREATEBITMAP* Metafile function 6FE 1790 
META CREATEBITMAPINDIRECT* Metafile function 2FD 765 
META CREATEBRUSH* Metafile function F8 248 
META CREATEBRUSHINDIRECT* Metafile function 2FC 764 
META CREATEFONTINDIRECT* Metafile function 2FB 763 
META CREATEPATTERNBRUSH* Metafile function 1F9 505 
META CREATEPENDIRECT* Metafile function 2FA 762 
META CREATEREGION* Metafile function 6FF 1791 
META DRAWTEXT* Metafile function 62F 1583 
META ELLIPSE* Metafile function 418 1048 
META ESCAPE* Metafile function 626 1574 
META EXCLUDECLIPRECT* Metafile function 415 1045 
META FILLREGION* Metafile function 228 552 
META FLOODFILL* Metafile function 419 1049 
META FRAMEREGION* Metafile function 429 1065 
META INTERSECTCLIPRECT* Metafile function 416 1046 
META INVERTREGION* Metafile function 12A 298 
META LINETO* Metafile function 213 531 
META MOVETO* Metafile function 214 532 
META OFFSETCLIPRGN* Metafile function 220 544 
META OFFSETVIEWPORTORG* Metafile function 211 529 
META OFFSETWINDOWORG* Metafile function 20F 527 
META PAINTREGION* Metafile function 12B 299 
META PATBLT* Metafile function 610 1565 
META PIE* Metafile function 81A 2074 
META POLYGON* Metafile function 324 804 
MET A POLYLINE* Metafile function 325 805 
META RECTANGLE* Metafile function 41B 1051 
MET A RESTORE DC* Metafile function 127 295 
META ROUNDRECT* Metafile function 61C 1564 
META SAVEDC* Metafile function 1E 30 
META SCALEVIEWPORTEXT* Metafile function 412 1042 
META SCALEWINDOWEXT* Metafile function 400 1024 
META SELECTCLIPREGION* Metafile function 12C 300 
META SELECTOBJECT* Metafile function 12D 301 
META SETBKCOLOR* Metafile function 201 513 
META SETBKMODE* Metafile function 102 258 
META SETMAPMODE* Metafile function 103 259 
META SETPIXEL* Metafile function 41F 1055 
META SETPOL YFILLMODE* Metafile function 106 262 
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MET A SETRELABS* Metafile function 105 261 
META SETROP2* Metafile function 104 260 
META SETSTRECTCHBLTMODE* Metafile function 107 263 
META SETTEXTALIGN* Metafile function 12E 302 
META SETTEXTCHAREXTRA* Metafile function 108 264 
META SETTEXTCOLOR* Metafile function 209 521 
META SETTEXT JUSTIFICATION* Metafile function 20A 522 
MET A SETVIEWPORTEXT* Metafile function 20E 526 
META SETVIEWPORTORG* Metafile function 20D 525 
META SETWINDOWEXT* Metafile function 20C 524 
META SETWINDOWORG* Metafile function 20B 523 
META STRETCHBLT* Metafile function B23 2851 
META TEXTOUT* Metafile function 521 1313 
MA ACTIVATE* Mouse activate. return code 1 1 
MA ACTIVATEANDEA T* Mouse activate return code 2 2 
MA NOACTIVATE* Mouse activate return code 3 3 
OBJ BRUSH Object definition 2 2 
OBJ PEN Oblect definition 1 1 
OBM BTNCORNERS OEM definition 7FF6 32758 
OBM BTSIZE OEM definition 7FF9 32761 
OBM CHECK OEM definition 7FF8 32760 
OBM CHECKBOXES OEM definition 7FF7 32759 
OBM CLOSE OEM definition 7FFF 32767 
OBM DNARROW OEM definition 7FFC 32764 
OBM LFARROW OEM definition 7FFA 32762 
OBM REDUCE* OEM definition 7FF5 32757 
OBM RESTORE* OEM definition 7FF3 32755 
OBM RGARROW OEM definition 7FFB 32763 
OBM SIZE OEM definition 7FFE 32766 
OBM UPARROW OEM definition 7FFD 32765 
OBM ZOOM* OEM definition 7FF4 32756 
OCR CROSS OEM definition 7F03 32515 
OCR IBEAM OEM definition 7F01 32513 
OCR ICON OEM definition 7F81 32641 
OCR NORMAL OEM definition ?FOO 32512 
OCR SIZE OEM definition 7F80 32640 
OCR SIZEALL * OEM definition 7F86 32646 
OCR SIZENESW* OEM definition 7.F83 32643 
OCR SIZENS* OEM definition 7F85 32645 
OCR SIZENWSE* OEM definition 7F82 32642 
OCR SIZEWE* OEM definition 7F84 32644 
OCR UP OEM definition 7F04 32516 
OCR WAIT OEM definition 7F02 32514 
OIC BANG OEM definition 7F03 32515 
OIC HAND OEM definition 7F01 32513 
OIC NOTE OEM definition 7F04 32516 
OIC QUES OEM definition 7F02 32514 
OIC SAMPLE OEM definition ?FOO 32512 
OF CANCEL O_Q_enFile fl~ 800 2048 
OF CREATE 0...E_enFile flC!f!. 1000 4096 
OF DELETE O_Q_enFile fl<!fl 200 512 
OF EXIST O~nFile flC!f!. 4000 16384 
OF PARSE 0...E_enFile fl~g_ 100 256 
OF PROMPT O...E_enFile fla_g_ 2000 8192 
OF READ 0...E_enFile flC!f!. 0 0 
OF READWRITE Oj>_enFile fl~ 2 2 
OF REOPEN O...E_enFile flC!f!. 8000 32768 
OF VERIFY O_Q_enFile f§g_ 400 1024 
OF WRITE OJ>._enFile fla_g_ 1 1 
PM NOREMOVE* Peekmess<!Q_e o_Q_tions 0 0 
PM NOYIELD* Peekmess<!Q_e o_mions 2 2 
PM REMOVE* Peekmess~e options 1 1 
PS DASH Pen s!Yle 1 1 
PS DASHDOT Pen s!Yle 3 3 
PS DASHDOTDOT Pen~e 4 4 
PS DOT Pen s!Yle 2 2 
PS NULL Pen~e 5 5 
PS SOLID Pen s!Yle 0 0 
ALTERNATE Po!}1!11 mode 1 1 
WINDING PoMill mode 2 2 
RT ACCELERATOR Predefined resource .!YQ_e 9 9 MAKEINTRESOURCE 9 
RT BITMAP Predefined resource !Ye_e 2 2 MAKEINTRESOURCE 2 
RT CURSOR Predefined resource type 1 1 MAKEINTRESOURCE 1 
RT DIALOG Predefined resource !Ye_e 5 5 MAKEINTRESOURCE 5 
RT FONT Predefined resource ty~e 8 8 MAKEINTRESOURCE 8 
RT FONTDIR Predefined resource type 7 7 MAKEINTRESOURCE 7 
RT ICON Predefined resource !Ye_e 3 3 MAKEINTRESOURCE 3 
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RT MENU Predefined resource tyQ_e 4 4 MAKEINTRESOURCE14). 
RT RCDATA* Predefined resource JYQ_e A 10 MAKEINTRESOURCEI1 oI 
RT STRING Predefined resource tVDe 6 6 MAKEINTRESOURCEl6I 
COMPLEXREGION R_Emion flag_ 3 3 
ERROR Re_gion fl<!Q. 0 0 
NULLREGION ~onfla_g_ 1 1 
SIMPLEREGION Region fl<!Q. 2 2 
SB BOTH* Scroll bar constant 3 3 
SB BOTTOM Scroll bar constant 7 7 
SB CTL Scroll bar constant 2 2 
SB ENDSCROLL Scroll bar constant 8 8 
SB HORZ Scroll bar constant 0 0 
SB LINEDOWN Scroll bar constant 1 1 
SB LINEUP Scroll bar constant 0 0 
SB PAGEDOWN Scroll bar constant 3 3 
SB PAGEUP Scroll bar constant 2 2 
SB THUMBPOSITION Scroll bar constant 4 4 
SB THUMBTRACK Scroll bar constant 5 5 
SB TOP Scroii bar constant 6 6 
SB VERT Scroll bar constant i 1 
SBS BOTTOMALIGN* Scroll bar style 4 4 
SBS HORZ* Scroll bars Me 0 0 
SBS LEFT ALIGN* Scroll bars Me 2 2 
SBS RIGHT ALIGN* Scroll bars ~e 4 4 
SBS SIZEBOX* Scroll bars tyle 8 8 
SBS SIZEBOXBOTTOMRIGHTALIGN* Scroll bar s!}1e 4 4 
SBS SIZEBOXTOPLEFT ALIGN* Scroll bars ~e 2 2 
SBS TOPALIGN* Scroll bars ~e 2 2 
SBS VERT* Scroll bars Me 1 1 
S PERIOD1024 SetSoundNoise source 1 1 
S PERIOD2048 SetSoundNoise source 2 2 
S PERIOD512 SetSoundNoise source 0 0 
S PERIODVOICE SetSoundNoise source 3 3 
S SERBDNT SetSoundNoise source FFFB -5 
S SERDCC SetSoundNoise source FFF9 -7 
S SERDDR SetSoundNoise source FFF2 -14 
S SERDFQ SetSoundNoise source FFF3 -13 
S SERDLN SetSoundNoise source FFFA -6 
S SERDMD SetSoundNoise source FFF6 -10 
S SERDPT SetSoundNoise source FFF4 -12 
S SERDSH SetSoundNoise source FFF5 -11 
S SERDSR SetSoundNoise source FFF1 -15 
S SERDST SetSoundNoise source FFFO -16 
S SERDTP SetSoundNoise source FFF8 -8 
S SERDVL SetSoundNoise source FFF7 -9 
S SERDVNA SetSoundNoise source FFFF -1 
S SERMACT SetSoundNoise source FFFD -3 
S SEROFM SetSoundNoise source FFFE -2 
S SEROFUL SetSoundNoise source FFFC -4 
S WHITE1024 SetSoundNoise source 5 5 
S WHITE2048 SetSoundNoise source 6 6 
S WHITE512 SetSoundNoise source 4 4 
S WHITEVOICE SetSoundNoise source 7 7 
SWP DRAWFRAME* SetWindow _Q_osition flag_ 20 32 
SWP HIDEWINDOW* SetWindow _Q_osition fl<!9_ 80 128 
SWP NOACTIVATE* SetWindow _Q_osition flf!g_ 10 16 
SWP NOCOPYBITS* SetWindow _Q_osition flag_ 100 256 
SWP NOMOVE* SetWindow _Q_osition fl<!9_ 2 2 
SWP NOREDRAW* SetWindow ...Q.osition flag_ 8 8 
SWP NOREPOSITION* SetWindow _Q_osition flag_ 200 512 
SWP NOSIZE* SetWindow _Q_osition fl<!9_ 1 1 
SWP NOZORDER* SetWindow _Q_Osition flag 4 4 
SWP SHOWWINDOW* SetWindow ...Q.osition fla_g_ 40 64 
WH CALLWNDPROC Setwindowshook code 4 4 
WH GETMESSAGE Setwindowshook code 3 3 
WH JOURNALPLAYBACK Setwindowshook code 1 1 
~ JOURNALRECORD Setwindowshook code 0 0 
WH KEYBOARD Setwindowshook code 2 2 
WH MSGFIL TER Setwindowshook code FFFF -1 
HIDE WINDOW Showwindow command 0 0 
SHOW FULLSCREEN Showwindow command 3 3 
SHOW ICONWINDOW Showwindow command 2 2 
SHOW OPENNOACTIVATE Showwindow command 4 4 
SHOW OPENWINDOW Showwindow command 1 1 
SW HIDE* Showwindow messaoe ID 0 0 
SW MAXIMIZE* Showwindow mess<!9_e ID 3 3 
SW MINIMIZE* Showwindow message ID 6 6 
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SW NORMAL* Showwindow mess~e ID 1 1 
SW OTHERUNZOOM Showwindow mess~e ID 4 4 
SW OTHERZOOM Showwindow message ID 2 2 
SW PARENTCLOSING Showwindow mess~e ID 1 1 
SW PARENTOPENING Showwindow messa__g_e ID 3 3 
SW RESTORE* Showwindow mess<!9_e ID 1 1 
SW SHOW* Showwindow mess~e ID 5 5 
SW SHOWMAXIMIZED* Showwindow mess~e ID 3 3 
SW SHOWMINIMIZED* Showwindow mess~e ID 2 2 
SW SHOWMINNOACTIVE* Showwindow messa__g_e ID 7 7 
SW SHOWNA* Showwindow mess~e ID 8 8 
SW SHOWNOACTIVE* Showwindow messa~e ID 4 4 
SW SHOWNORMAL * Showwindow mess~e ID 1 1 
SIZEFULLSCREEN Size mess<!9_e command 2 2 
SIZE ICONIC Size messag_e command 1 1 
SIZENORMAL Size mess~e command 0 0 
SIZEZOOMHIDE Size mess<!9_e command 4 4 
SIZEZOOMSHOW Size messag_e command 3 3 
SP APPABORT S_Q_ooler error code FFFE -2 
SP ERROR S_Q_ooler error code FFFF -1 
SP NOTREPORTED S_Q_ooler error code 4000 16384 
SP OUTOFDISK S_Q_ooler error code FFFC -4 
SP OUTOFMEMORY S..QQ_oler error code FFFB -5 
SP USERABORT S_Q_ooler error code FFFD -3 
PR JOBSTATUS S..QQ..oler ~arm class 0 0 
IDC ARROW Standard cursor ID ?FOO 32512 MAKEINTRESOURCE 32512 
IDC CROSS Standard cursor ID 7F03 32515 MAKEINTRESOURCE 32515 
IDC IBEAM Standard cursor ID 7F01 32513 MAKEINTRESOURCE 32513 
IDC ICON Standard cursor ID 7F81 32641 MAKEINTRESOURCE 32641 
IDC SIZE Standard cursor ID 7F80 32640 MAKEINTRESOURCE 32640 
IDC SIZENESW Standard cursor ID 7F83 32643 
IDC SIZENS Standard cursor ID 7F85 32645 
IDC SIZENWSE Standard cursor ID 7F82 32642 
IDC SIZEWE Standard cursor ID 7F84 32644 
IDC UPARROW Standard cursor ID 7F04 32516 MAKEINTRESOURCE 32516 
IDC WAIT Standard cursor ID 7F02 32514 MAKEINTRESOURCE 32514 
NULL Standard definitions 0 0 
FALSE Standard definitions 0 0 
TRUE Standard definitions 1 1 
IOI APPLICATION Standard icon ID ?FOO 32512 MAKEINTRESOURCE 32512 
IOI ASTERISK Standard icon ID 7F04 32516 MAKEINTRESOURCE 32516 
IDI EXCLAMATION Standard icon ID 7F03 32515 MAKEINTRESOURCE 32515 
IDI HAND Standard icon ID 7F01 32513 MAKEINTRESOURCE 32513 
IOI QUESTION Standard icon ID 7F02 32514 MAKEINTRESOURCE 32514 
VK ADD Standard set virtual k~ 68 107 
VK BACK Standard set virtual k~ 8 8 
VK CANCEL Standard set virtual k~ 3 3 
VK CAPITAL Standard set virtual k~ 14 20 
VK CLEAR Standard set virtual k~ c 12 
VK CONTROL Standard set virtual k~ 11 17 
VK COPY Standard set virtual k~ 2C 44 
VK DECIMAL Standard set virtual k~ 6E 110 
VK DELETE Standard set virtual k~ 2E 46 
VK DIVIDE Standard set virtual k~ 6F 111 
VK DOWN Standard set virtual k~ 28 40 
VK END Standard set virtual k~ 23 35 
VK ESCAPE Standard set virtual k~ 18 27 
VK EXECUTE Standard set virtual k~ 28 43 
VK F1 Standard set virtual k~ 70 112 
VK F10 Standard set virtual ke_y_ 79 121 
VK F11 Standard set virtual k~ ?A 122 
VK F12 Standard set virtual k~ 78 123 
VK F13 Standard set virtual ke_y_ 7C 124 
VK F14 Standard set virtual k~ 70 125 
VK F15 Standard set virtual k~ 7E 126 
VK F16 Standard set virtual k~ 7F 127 
VK F2 Standard set virtual k~ 71 113 
VK F3 Standard set virtual ke_y_ 72 114 
VK F4 Standard set virtual k~ 73 115 
VK F5 Standard set virtual ke_y_ 74 116 
VK F6 Standard set virtual ke_y_ 75 117 
VK F7 Standard set virtual k~ 76 118 
VK F8 Standard set virtual ke_y_ 77 119 
VK F9 Standard set virtual k~ 78 120 
VK HELP Standard set virtual k~ 2F 47 
VK HOME Standard set virtual ke_y_ 24 36 
VK INSERT Standard set virtual ke_y_ 20 45 
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VK LBUTTON Standard set virtual k~ 1 1 
VK LEFT Standard set virtual key_ 25 37 
VK MBUTTON Standard set virtual ke_y_ 4 4 
VK MENU Standard set virtual k~ 12 18 
VK MULTIPLY Standard set virtual k~ 6A 106 
VK NEXT Standard set virtual k~ 22 34 
VK NUMLOCK Standard set virtual k~ 90 144 
VK NUMPADO Standard set virtual k~ 60 96 
VK NUMPAD1 Standard set virtual k~ 61 97 
VK NUMPAD2 Standard set virtual k~ 62 98 
VK NUMPAD3 Standard set virtual k~ 63 99 
VK NUMPAD4 Standard set virtual k~ 64 100 
VK NUMPAD5 Standard set virtual k~ 65 101 
VK NUMPAD6 Standard set virtual ke_y_ 66 102 
VK NUMPAD7 Standard set virtual k~ 67 103 
VK NUMPAD8 Standard set virtual k~ 68 104 
VK NUMPAD9 Standard set virtual k~ 69 105 
VK PAUSE Standard set virtual k~ 13 19 
VK PRINT l Standard set virtual key 2A 42 
VK PRIOR Standard set virtual k~ 21 33 
VK RBU_ITON Standard set virtual k~ 2 2 
VK RETURN Standard set virtual k~ D 13 
VK RIGHT Standard set virtual ke_y_ 27 39 
VK SELECT Standard set virtual k~ 29 41 
VK SEPARATOR Standard set virtual ke_y_ 6C 108 
VK SHIFT Standard set virtual k~ 10 16 
VK SPACE Standard set virtual k~ 20 32 
VK SUBTRACT Standard set virtual k~ 6D 109 
VK TAB Standard set virtual k~ 9 9 
VK UP Standard set virtual key 26 38 
SS BLACKFRAME Static control constant 7 7 
SS BLACKRECT Static control constant 4 4 
SS CENTER Static control constant 1 1 
SS GRAYFRAME Static control constant 8 8 
SS GRAYRECT Static control constant 5 5 
SS ICON Static control constant 3 3 
SS LEFT Static control constant 0 0 
SS NOPREFIX* Static control consta.nt 80 128 
SS RIGHT Static control constant 2 2 
SS SIMPLE* Static control constant 13 11 
SS USERITEM Static control constant A 10 
SS WHITEFRAME Static control constant 9 9 
SS WHITERECT Static control constant 6 6 
ANSI FIXED FONT Stock lqgjcal oqj_ect B 11 
ANSI VAR FONT Stock lqgjcal oblect c 12 
BLACK BRUSH Stock lqgjcal oblect 4 4 
BLACK PEN Stock lqgjcal oblect 7 7 
DEVICEDEFAULT FONT Stock lqgical obiect E 14 
DKGRAY BRUSH Stock lqgjcal oblect 3 3 
GRAY BRUSH Stock lqgjcal oblect 2 2 
HOLLOW BRUSH Stock lqgical obiect 5 5 Defined as NULL BRUSH 
L TGRAY BRUSH Stock lqgical oblect 1 1 
NULL BRUSH Stock lqgjcal oblect 5 5 
NULL PEN Stock lqgjcal oblect 8 8 
OEM FIXED FONT Stock lqgjcal oblect A 10 
SYSTEM FONT Stock lqgical oblect D 13 
WHITE BRUSH Stock lqgjcal oblect 0 0 
WHITE PEN Stock lqgical obiect 6 6 
BLACKONWHITE Stretchblt mode 1 1 
COLORONCOLOR Stretchblt mode 3 3 
WHITEONBLACK Stretchblt mode 2 2 
SC ARRANGE* S.Y.stem menu command F110 61712 
SC CLOSE Sxstem menu command FOGO 61536 
SC HSCROLL S_y_stem menu command F080 61568 
SC ICON S_y_stem menu command F020 61472 
SC KEYMENU S.Y.stem menu command F100 61696 
SC MAXIMIZE* ~stem menu command F030 61488 
SC MINIMIZE* S_y_stem menu command F020 61472 
SC MOUSEMENU S.Y.stem menu command F090 61584 
SC MOVE S.Y.stem menu command F010 61456 
SC NEXTWINDOW S_y_stem menu command F040 61504 
SC PREVWINDOW S_y_stem menu command F050 61520 
SC RESTORE* S.Y.stem menu command F120 61728 
SC SIZE ~stem menu command FOOO 61440 
SC VSCROLL S_y_stem menu command F070 61552 
SC ZOOM S.Y.stem menu command F030 61488 
BLACKNESS T ernaI}'_ raster O_Q 0000 0042H 66 Dest= BLACK 
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DSTINVERT Ternary raster Or!_ 0055 0009H 5570569 Dest= not desil 
MERGECOPY T ern1!!Y_ raster qQ_ OOCO OOCA 12583114 Dest= l source AND pattern) 
MERGEPAINT Ternary raster ~ DOBB 0226 12255782 Dest= not source) OR dest 
NOTSRCCOPY Ternary raster og 0033 0008 3342344 Dest= not source}: 
NOTSRCERASE T ern1!!Y_ raster ~ 0011 OOA6 1114278 Dest= not source) AND (not dest} 
PATCOPY Ternary raster qQ_ OOFO 0021 15728673 Dest = pattern 
PATINVERT T errn:1iy_ raster or!_ OOSA 0049 5898313 Dest = pattern XOR dest 
PATPAINT T ern1!!Y_ raster ~ OOFB OA09 16452105 Dest = DPSnoo 
SRCAND Ternary raster op 0088 OOC6 8913094 Dest = source AND dest 
SRCCOPY T ern1!!Y_ raster qQ_ oocc 0020 13369376 Dest=source 
SRCERASE T ern1!!Y_ raster qQ_ 0044 0328 4457256 Dest= source AND(not dest} 
SRCINVERT Ternary raster op 0066 0046 6684742 Dest = source XOR dest 
SRCPAINT T ern1!!Y_ raster qQ_ ODEE 0086 15597702 Dest=source OR dest 
WHITENESS Tern~ raster~ DOFF 0062 16711778 Dest=WHITE 
TA BASELINE* Text alignment option 18 24 
TA BOTTOM* Text alignment Qgtion 8 8 
TA CENTER* Text allg_nment Qgtion 6 6 
TA LEFT* Text alignment option 0 0 
TA NOUPDATECP* Text allg_nment QQtion 0 0 
TA RIGHT* Text allg_nment Qgtion 2 2 
TA TOP* Text alignment cmtion 0 0 
TA UPDATECP* Text allg_nment Qgtion 1 1 
BN CLICKED User button notification code 0 0 
BN DISABLE User button notification code 4 4 
BN HILITE User button notification code 2 2 
BN PAINT User button notification code 1 1 
BN UNHILITE User button notification code 3 3 
VK ACCEPT* Virtual k~ 1E 30 
VK CONVERT* Virtual key 1C 28 
VK HIRAGANA* Virtual k~ 18 24 
VK KANA* Virtualk~ 15 21 
VK KANJI* Virtual key 19 25 
VK MODECHANGE* Virtualk~ 1F 31 
VK NONCONVERT* Virtual k~ 1D 29 
VK ROMAJI* Virtual key 16 22 
VK ZENKAKU* Virtual ke_y_ 17 23 
S ALL THRESHOLD* WaitSoundState constant 2 2 
S QUEUEEMPTY WaitSoundState constant 0 0 
S THRESHOLD WaitSoundState constant 1 1 
GWL STYLE Window field offset FFFO -16 
GWL WNDPROC Window field offset FFFC -4 
GWW HINSTANCE Window field offset FFFA -6 
GWW HWNDPARENT Window field offset FFF8 -8 
GWW HWNDTEXT Window field offset FFF6 -10 
GWW ID Window field offset FFF4 -12 
WH SYSMSGFILTER* Window hook 6 6 
WH WINDOWMGR* Window hook 7 7 
WH CBT* Window hook 5 5 
WC DEFWINDOWPROC* Window man<!Q_er hook code 3 3 
WC DRAWCAPTION* Window manager hook code 7 7 
WC INIT* Window man<!Q_er hook code 1 1 
WC MINMAX* Window manager hook code 4 4 
WC MOVE* Window man<!Q_er hook code 5 5 
WC SIZE* Window man<!Q_er hook code 6 6 
WC SWP* Window manager hook code 2 2 
WM ACTIVATE Window _grocedure messime ID 6 6 
WM ACTIVATEAPP Window _grocedure mess<!Q_e ID 1C 28 
WM ASKCBFORMATNAME Window procedure mess~e ID 30C 780 
WM CANCELMODE Windowprocedure message ID 1F 31 
WM CHANGECBCHAIN Window _grocedure mess~e ID 30D 781 
WM CHAR Window _grocedure mess<!Q_e ID 102 258 
WM CHILDACTIVATE* Window procedure message ID 22 34 
WM CLEAR Window _J)!OCedure messime ID 303 771 
WM CLOSE Window __Q_rocedure mess<!Q_e ID 10 16 
WM COMMAND Window procedure mess<!Q_e ID 111 273 
WM CONVERTREOUEST Window __Q_rocedure message ID 10A 266 
WM CONVERTRESUL T Window __Q_rocedure mess~ge ID 10B 267 
WM COPY Window _procedure mess<!Q_e ID 301 769 
WM CREATE Window __Q_rocedure message ID 1 1 
WM CTLCOLOR Window __Q_rocedure mess<!Q_e ID 19 25 
WM CUT Window_procedure mess<!Q_e ID 300 768 
WM DEADCHAR Window __Q_rocedure message ID 103 259 
WM DESTROY Window procedure mess~e ID 2 2 
WM DESTROYCLIPBOARD Window_J)rocedure message ID 307 775 
WM DEVMODECHANGE Window__Q_rocedure mess~e ID 18 27 
WM DRAWCLIPBOARD Window__Q_rocedure mess<!Q_e ID 308 776 
WM ENABLE Window _procedure message ID A 10 

(Continued) 
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Table 6.38. Continued 

Defined Name Used As Hex Value Decimal Value Comments 
WM ENDSESSION Window procedure messag_e ID 16 22 
WM ENTERIDLE Window _Q_rocedure messag_e ID 121 289 
WM ERASEBKGND Window _Q_rocedure messag_e ID 14 20 
WM FONTCHANGE Window_e_rocedure mess~g_e ID 1D 29 
WM GETDLGCODE Window _Q_rocedure messag_e ID 87 135 
WM GETMINMAXINFO* Window _e_rocedure messag_e ID 24 36 
WM GETTEXT Window_e_rocedure messag_e ID D 13 
WM GETTEXTLENGTH Window _Q_rocedure messag_e ID E 14 
WM HSCROLL Window _Q_rocedure messag_e ID 114 276 
WM HSCROLLCLIPBOARD Window _e_rocedure messa__g_e ID 30E 782 
WM ICONERASEBKGND* Window_Qrocedure messag_e ID 27 39 
WM INITDIALOG Window _Q_rocedure messag_e ID 110 272 
WM INITMENU Window_e_rocedure messa__g_e ID 116 278 
WM INITMENUPOPUP Windowm-ocedure messag_e ID 117 279 
WM KANJIFIRST Window _Q_rocedure messag_e ID 280 640 
WM KANJILAST Window_e_rocedure messag_e ID 29F 671 
WM KEYDOWN Window _e_rocedure messag_e ID 100 256 
WM KEYFIRST Window _Q_rocedure messa__g_e ID 100 256 

IWM KEYLAST Window _e_rocedure messag_e iD i07 263 
WM KEYUP Window_e_rocedure message ID 101 257 
WM KILLFOCUS Window _Q_rocedure messag_e ID 8 8 
WM LBUTTONDBLCLK Window_Q_rocedure messa__g_e ID 203 515 
WM LBUTTONDOWN Window _e_rocedure messag_e ID 201 513 
WM LBUTTONUP Window procedure messag_e ID 202 514 
WM MBUTTONDBLCLK Window _Q_rocedure messag_e ID 209 521 
WM MBUTTONDOWN Window _Q_roced u re messag_e ID 207 519 
WM MBUTTONUP Window _e_rocedure messag_e ID 208 520 
WM MENUCHAR* Window_Q_rocedure messag_e ID 120 521 
WM MENUSELECT* Window _Q_rocedure messag_e ID 11F 522 
WM MOUSEACTIVATE* Window _e_rocedure messag_e ID 21 33 
WM MOUSEFIRST Window_Q_rocedure messag_e ID 200 512 
WM MOUSELAST Window_Q_rocedure messa__g_e ID 209 521 
WM MOUSEMOVE Window _Q_rocedure messa__g_e ID 200 512 
WM MOVE Window procedure messag_e ID 3 3 
WM NCACTIVATE Window_Q_rocedure messag_e ID 86 134 
WM NCCALCSIZE Window _e_rocedure messag_e ID 83 131 
WM NCCREATE Window_Q_rocedure mess~g_e ID 81 129 
WM NCDESTROY Window_Q_rocedure messa__g_e ID 82 130 
WM NCHITTEST Window _Q_rocedure messag_e ID 84 132 
WM NCLBUTTONDBLCLK Window _Q_rocedure messag_e ID A3 163 
WM NCLBUTTONDOWN Window _Q_rocedure messa__g_e ID A1 161 
WM NCLBUTTONUP Window _Q_rocedure messag_e ID A2 162 
WM NCMBUTTONDBLCLK Window _Q_rocedure messa__g_e ID A9 169 
WM NCMBUTTONDOWN Window pJocedure messag_e ID A7 167 
WM NCMBUTTONUP Window _Q!'ocedure messag_e ID AS 168 
WM NCMOUSEMOVE Window _Q_rocedure messag_e ID AO 160 
WM NCPAINT Window_Q_rocedure messag_e ID 85 133 
WM NCRBUTTONDBLCLK Window_Q_rocedure messag_e ID A6 166 
WM NCRBUTTONDOWN Window _Q_rocedure messag_e ID A4 164 
WM NCRBUTTONUP Window_Q_rocedure message ID A5 165 
WM NEXTDLGCTL * Window_Q_rocedure messag_e ID 28 40 
WM NULL Window _Q_rocedure messag_e ID 0 0 
WM PAINT Window_Q_rocedure messa__g_e ID F 15 
WM PAINTCLIPBOARD Window_Q_rocedure messag_e ID 309 777 
WM PAINTICON* Window _Q_rocedure messa__g_e ID 26 38 
WM PASTE Window _Q_rocedure messag_e ID 302 770 
WM QUERYENDSESSION Window _Q_rocedure message ID 11 17 
WM QUERYOPEN Window procedure messag_e ID 13 19 
WM QUEUESYNC* Window _Q_rocedure messag_e ID 23 35 
WM QUIT Window_Q_rocedure messag_e ID 12 18 
WM RBUTTONDBLCKL Window _Q_rocedure mess~g_e ID 206 518 
WM RBUTTONDOWN Window _Q_rocedure messag_e ID 204 516 
WM RBUTTONUP Window _Q_rocedure messag_e ID 205 517 
WM RENDERALLFORMATS Window _Q_rocedure messag_e ID 306 774 
WM RENDERFORMAT Window _Q_rocedure messag_e ID 305 773 
WM SETCURSOR* Window _Q_rocedure messag_e ID 20 32 
WM SETFOCUS Window_Q_rocedure message ID 7 7 
WM SETREDRAW Window _Q_rocedure messag_e ID B 11 
WM SETTEXT Window_Q_rocedure messag_e ID c 12 
WM SETVISIBLE Window _Q_rocedure messag_e ID 9 9 
WM SHOWWINDOW Window _Q_rocedure messag_e ID 18 24 
WM SIZE Window _Q_rocedure messag_e ID 5 5 
WM SIZECLIPBOARD Window_Q_rocedure messag_e ID 308 779 
WM SIZEWAIT Window _Q_rocedure messag_e ID 4 4 
WM SPOOLERST A TUS Window _Q_rocedure messag_e ID 2A 42 
WM SYNCPAINT* Window _Q_rocedure messag_e ID 88 136 
WM SYN CT ASK* Window _Q_rocedure message ID 89 137 

(Continued) 
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Table 6.38. Continued 

Defined Name Used As Hex Value Decimal Value Comments 
WM SYSCHAR Window _Q!'ocedure mess<!9_e ID 106 262 
WM SYSCOLORCHANGE Window _Qrocedure messC!9._e ID 15 21 
WM SYSCOMMAND Window _Q!'ocedure mess<!9_e ID 112 274 
WM SYSDEADCHAR Window _Q!'ocedure mess<!9_e ID 107 263 
WM SYSKEYDOWN Window _Qrocedure messC!9._e ID 104 260 
WM SYSKEYUP Window _Q!'ocedure mess<!9_e ID 105 261 
WM SYSTEMERROR Window _Qrocedure meSSC!9._e ID 17 23 
WM SYSTIMER Window _Qrocedure messC!Q_e ID 118 280 
WM TIMECHANGE Window _Qrocedure mess~e ID 1E 30 
WM TIMER Window_Qrocedure messC!Q_e ID 113 275 
WM UNDO Window _Q!'ocedure messC!9._e ID 304 772 
WM USER Window_Q!'ocedure mess<!9_e ID 400 1024 First ~ication window messC!.9._e 
WM VSCROLL Window _Qrocedure messa_g_e ID 115 277 
WM VSCROLLCLIPBOARD Window _Q!'ocedure messC!Q_e ID 30A 778 
WM WININICHANGE Window _Q!'ocedure mess<!9_e ID 1A 26 
WM YOMICHAR Window _Q!'Ocedure message ID 108 264 
WS BORDER Windows!}i'!e 0080 0000 8388608 
WS CAPTION Windows!}i'!e ooco 0000 12582912 
WS CHILD Window style 4000 0000 1073741824 
WS CHILDWINDOW* Window~e 4000 0000 1073741824 
WS CLIPCHILDREN Window~e 0200 0000 33554432 
WS CLIPSIBLINGS Window style 0400 0000 67108864 
WS DISABLED Windows!}i'!e 0800 0000 134217728 
WS DLGFRAME Windows!}i'!e 0040 0000 4194304 
WS GROUP Window style 0002 0000 131072 
WS HSCROLL Window~e 0010 0000 1048576 
WS ICONIC Window~e 2000 0000 536870912 Defined as WS MINIMIZE 
WS ICONICPOPUP* Window ~tyle cooo 0000 3221225472 
WS MAXIMIZE* Window~e 0100 0000 16777216 
WS MAXIMIZEBOX* Windows!}i'!e 0001 0000 65536 
WS MINIMIZE Window style 2000 0000 536870912 
WS MINIMIZEBOX* Windows!}i'!e 0002 0000 131072 
WS OVERLAPPED* Windows!i'.!e 0 0 
WS OVERLAPPEDWINDOW* Window~e oocc 0000 13369344 
WS POPUP Windows!}i'!e 8000 0000 -2147483648 
WS POPUPWINDOW* Window~e 8088 0000 2156396544 
WS SIZEBOX Window style 0004 0000 262144 
WS SYSMENU Window~e 0008 0000 524288 
WS TABSTOP Window st~le 0001 0000 65536 
WS THICKFRAME* Window~e 0004 0000 262144 
WS TILED Window~e 0 0 
WS TILEDWINDOW* Window style oocc 0000 13369344 
WS VISIBLE Window~e 1000 0000 268435456 
WS VSCROLL Windows!}i'!e 0020 0000 2097152 
HTBOTTOM* Winwhere area code F 15 
HTBOTTOMLEFT* Winwhere area code 10 16 
HTBOTTOMRIGHT* Winwhere area code 11 17 
HTCAPTION Winwhere area code 2 2 
HT CLIENT Winwhere area code 1 1 
HTERROR Winwhere area code FFFE -2 
HTGROWBOX Winwhere area code 4 4 
HTHSCROLL Winwhere area code 6 6 
HTLEFT* Winwhere area code A 10 
HTMENU Winwhere area code 5 5 
HTNOWHERE Winwhere area code 0 0 
HTREDUCE* Winwhere area code 8 8 
HTRIGHT* Winwhere area code B 11 
HTSIZE* Winwhere area code 4 4 
HTSIZEFIRST* Winwhere area code A 10 
HTSIZELAST* Winwhere area code 11 17 
HTSYSMENU Winwhere area code 3 3 
HTTOP* Winwhere area code c 12 
HTTOPLEFT* Winwhere area code D 13 
HTTOPRIGHT* Winwhere area code E 14 
HTTRANSPARENT Winwhere area code FFFF -1 
HTVSCROLL Winwhere area code 7 7 
HTZOOM* Winwhere area code 9 9 
ASPECT FILTERING 1 1 
ST BEGINSWP* 0 0 
ST ENDSWP* 1 1 

Version Info: *Applies to all versions of Windows beginning with 2.0 

Source: WINDOWS.H file in development kit 

See Also: 6.37. Include File Constants Definitions by Name 



PC Sourcebook 345 

6.39. BITMAP STRUCTURE FORMAT 

ReldTVPe Argyment TXQe DescriQJion Restrictions on Allowable Values 
Short bmT...YQ_e Bitm'!Q_!YQ_e Must be 0 for lqgjcal bitmaB_s 
Short bmWidth Width of bitm'!Q_in !)ixels Must be _g_reater than 0 
Short bmHelg_ht Helg_ht of bitm'!Q_in raster lines Must be _greater than O 
Short bmWidthB_Y1es Number of ~es _Q_er raster line Must be an even number 
BYTE bmPlanes Points to number of color ..E.)anes in bitm'!E_ 
BYTE bmBitsPixel Points to number of adlacent color bits on each _Qjane 
LPSTR bmBits Points to bitm'!Q_ Lo'!.9...2_ointer to arrav of BYTE values com_Qrisina bitmaB_ 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 609 to 611 

See Also: 1.17. Common String Formats 

6.40" COMSTAT STRUCTURE FORMAT 

Field Type A@ment TJ!J2!J DescriQ]ion 
BYTE fCtsHold Waitin_g_ for CTS? 
BYTE fDsrHold Waiting_ for DSR? 
BYTE fR1sdHold Waitin_g_ for received s!g_nal detect? 
BYTE fXoffHold Waitirm_ due to received XOFF? 
BYTE fXoffSent Waitirm_ due to sent XOFF? 
BYTE fEof Has EOF been received? 
BYTE fTxim Send char immediateJy_? 
WORD cblnQue Number of characters in receive q_ueue 
WORD cbOutOue Number of characters in transmit_g_ueue 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 611 to 612 

6.41. CREATESTRUCT STRUCTURE FORMAT 

Field Type AIJFment T X2._e Descrpjion Restrictions on Allowable Values 
LPSTR IQ_CreateParams Pointer to data for window creation _Qa.rameters 
HANDLE hlnstance Module instance handle of module owni1!9_ new window 
HANDLE hMenu Handle of menu to be used b_y_ new window 
HWND hwndParent Window handle of window o_Q_enin_g_ the new window NULL=to_Q:-level window 
int c_y_ Hel9_ht of new window 
int ex Width column of new window ]child and _Q_O_Q_U_Q_ onJtl 
int [y lY coordinate of uQQ_er-left corner of new window Relative to _Q_arent{if new is childl 
int x x coordinate of u_QQ_er-left corner of new window Relative to _Q_arent]f new is childl 
long_ style New window's 5-!Y)e 
LPSTR ]QszName New window's name Pointer to ASCllZ strin_g_ 
LPSTR ]QszClass New window's class name Pointer to ASCllZ string 

Notes: C is case sensitive 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 612 to 613 

See Also: 1.17. Common String Formats 
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6.42. DCB STRUCTURE FORMAT 

Reid Type AwmentType Descr!I!Jion Restrictions on Allowable Values 
BYTE Id Communication device ID Set ~device driver; s& bit set=_Q_arallel device 
WORD Baud Rate Baud rate 
BYTE B_y_teSize Number of bits in transmitted char Must in ral}g_e 4 to 8 
BYTE Parity Parity scheme to use Must be one of: NOPARITY (0) 

ODDPARITY (1) 
EVENPARITY (2) 
MARKPARITY (3) 
SPACEPARITY_(4}_ 

BYTE StopBits Number of stop bits in transmitted char Must be one of: ONESTOPBIT (0) 
ONESSTOPBITS (1) 
TWOSTOPBITS l~ 

WORD RlsTimeout Milliseconds to wait for CD to _go hlg_h 
WORD CtsTimeout Milliseconds to wait for CTS to _g_o hjg_h 
WORD DsrTimeout Milliseconds to wait for DSR to _go hjg_h 
BYTE Bit 7:f8inary Is binary mode? O=ASCll mode; 1 =binary mode 

Bit 6:fRtsDisable Is RTS disabled? O=RTS enabled; 1 =RTS disabled 
Bit S:f Parity Is Parity checking enabled? O=parity not checked; 1 =parity enabled 
Bit 4:fOutxCtsFlow Monitor CTS for output flow control? O=don't monitor CTS; 1 =monitor CTS 
Bit 3:f0utxDsrFlow Monitor DSR for output flow control? O=don't monitor DSR; 1 =monitor DSR 
Bits 1-2: fDummy Place holder only 
Bit O:fDtrDisable Is DTR enabled? O=DTR enabled; 1 =DTR not enabled 

BYTE Bit 7:f0utX Use XON/XOFF during transmission? O=don't use; 1 =use XON/XOFF 
Bit 6:flnX Use XON/XOFF during reception? O=don't use; 1 =use XON/XOFF 
Bit S:f PeChar Replace parity chars with PeChar? O=don't replace; 1 =replace chars with parity error 
Bit 4:fNull Discard NULL characters? O=don't discard; 1 =discard NULL characters 
Bit 3:fChEvt Flag EvtChar as an event? O=don't flag; 1 =EvtChar indicates event 
Bit 2:fDtrFlow Monitor DTR for input flow control? O=don't monitor DTR; 1 =monitor DTR 
Bit 1 :fRtsFlow Monitor RTS for input flow control? O=don't monitor RTS; 1 =monitor RTS 
Bit O:fDumrl!l'..2 Place holder on!Y_ 

Char XonChar XON character for transmit & receive ASCII value 
Char XoffChar XOFF character for transmit & receive ASCII value 
WORD Xonlim Min. chars in receive_g_ueue before XON 
WORD Xofflim Max. chars in receive_g_ueue before XOFF 
Char Pechar Character that re~aces _Q_arlli'_ errors ASCII value 
Char EofChar Character that sjg_nals an event ASCII value 
Char EvtChar Character that slg_nals end-of-data ASCII value 
WORD TxDel'!Y_ Min. milliseconds between transmissions 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 613 to 617 

See Also: 1.17. Common String Formats 
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6.43. DLGTEMPLATE STRUCTURE FORMAT 

DLGTEMPLA TE Header: 
Field Tvoe Argyment T JIQ_e DescriRJion Restrictions on Allowable Values 

Lon_g_ dtS!Y.)e S_!Y!e of dialo_g_ box 
B_yte dtltemCount Number of items in dial~g_ box :IcontrolsI 
Int dtX x-coordinate of u__QQ_er-left corner of box 
Int dtY l}r:-coordinate of u_pger-left corner of box 
Int dtCX x-extent of the dialo_g_ box 
Int dtCY lY_-extent of the dialog box 
Char dtResourceNameJI Name of C!QQiication's resource file ASCllZ strin_g_ 
Char dtClassName_Il Window's class name ASCllZ strin_g_ 
Char dtCa_Q_tion T exfil C<!mion stri!}g_ for dialqg_ box ASCllZ strin_g_ 

Item List (of Control!!lj_ Follows Header with Each Item Containir!.9_; 
Reid Type Argyment TJ!Q_e DescriRJion Restrictions on Allowable Values 

Int dtilX x-coordinate of u_QQ_er-left corner of item [Relative to orjgin of boxl 
Int dtilY lY_-coordinate of u_QQ_er-left corner of item I (Relative to orjgin of boxI 
Int dtilCX x-extent of item 
int dtiiCY lY_-extent of item 
Int dtillD Dialo_g_ item ID number 
Lon_g_ dtilS!Yle S!YJe of the dial~ item 
Char dtilText Text for the item Jif al}Y}_ ASCllZ strin_g_ 
BYTE dtillnfo Number of ~es to next item in structure 

Version Info: First defined in Windows 2.0 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 617 to 618 

6.44. EXTTEXTMETRIC STRUCTURE FORMAT 

Field Type A'lJYment J}p_e Descrp_tion Restrictions on Allowable Values 
Short etmsize Size of EXTTEXTMETRIC structure 
Short etmPointSize Font's _Q_oint size in tw!Q_s 
Short etmOrientation Font orientation 1 =_portrait, 2=1andsca_Q_e, O=either 
Short etmMasterHe.!g_ht Font he.!g_ht in device units 
Short etmMinScale Mmin ra!}g_e of device units for font 
Short etmMaxScale Mmax ran_g_e of device units for font 
Short etmMasterUnits Number of unitsQer em 
Short etmCa_Q_Hel9_ht He.!g_ht of u__QQ_ercase letters In font units, tyQically_ height of 'H' 
Short etmXHel9_ht He.!g_ht of lowercase letters In font units, typically_he.!g_ht of 'x' 
Short etm LowerCaseAscent Distance ascenders above baseline In font units, typically_ ascent of 'd' 
Short etmU__QQ_erCaseDescent Distance descenders below baseline In font units, typicaljy_ descent of .'.Q'. 
Short etmSlant Al'}Q)e counterclockwise from vert. In de_grees 
Short etmSu_Q_erScr!Q! Distance above baseline S_Q_ecified as ne_g_ative offset 
Short etmSubScriQ_t Distance below baseline S_Q_ecified as _12_ositive offset 
Short etmSu_Q_erScriQ_tSize Recommended size of su_Q_erscr!Q!s 
Short etmSubScriQ_tSize Recommended size of subscriQts 
Short etmUnderlineOffset Distance below baseline to to_Q_ of line 
Short etmUnderlineWidth Thickness of underline 
Short etm Double U _QQ_erU nderli neOffset Distance below baseline to to_Q_ of line 
Short etmDoublelowerUnderlineOffset Distance below baseline to to_Q_ of line 
Short etmDoubleU__QQ_erUnderlineWidth Thickness of underline 
Short etmDoublelowerUnderlineWidth Thickness of underline 
Short etmStrikeOutOffset Distance above baseline to strikeout 
Short etmStrikeOutWidth Thickness of strikeout line 
Short etmNKernPairs Number of kernedj)airs in font 
Short etmNKernTracks Number of kerni!}g_ tracks defined for font 

Notes: C is case sensitive 

Source: Microsoft Windows Reference Update 1 .0, pages 46 to 48 
(Not documented in Microsoft Windows SDK Programmer's Reference 2.0) 
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6.45. HANDLETABLE STRUCTURE FORMAT 

DLGTEMPLA TE Header: 
Field Ti Restrictions on Allowable Values 

HANDLE Each handle contains address and descri tion of GDI ob'ect 

Version Info: First defined in Windows 2.0 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 619 

6.46. KERNPAIR STRUCTURE FORMAT 

Field Type A[illlment T~ DescrfE!ion Restrictions on Allowable Values 
BYTE* letter1 First letter of kernil'l9J>_air ASCII character code 
BYTE* letter2 Second letter of kernil'l9J>_air ASCII character code 
short kernAmount Amount that_Q_air will be kerned General!Y_ a ne_g_ative value 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 
•*Note that the first two bytes of KERN PAIR are defined as a union, which may contain 
either two individual bytes, as shown here, or a single WORD, in which case letters 
are reversed in byte order 

Source: Microsoft Windows Reference Manual Update 1.0, page 49 
(Not documented in Microsoft Windows Programmer's Reference 2.0) 

See Also: 1.21. ASCII Character Set 

6.47. KERNTRACK STRUCTURE FORMAT 

Section 6 

Field Type Argument T.lf!_e DescrfE!ion Restrictions on Allowable Values 
Short de_g_ree Controls amount of track kernin_g_ lncreasin_g_ n~ative increases track kernin_g_ 
Short min Size Minimum font size to a..QQ!y_ track kernin_g_ 
Short minAmount Amount of track kernin_g_ to C!QQly_ to fonts smaller than min size 
Short max Size Maximum font size to ~track kernin_g_ 
Short maxAmount Amount of track kernil}g_ to C!QQly_ to fonts lar:g__er than max size 

Notes: C is case sensitive 

Source: Microsoft Windows Reference Update 1.0, pages 50 to 51 
(Not documented in Microsoft Windows SDK Programmer's Reference 2.0) 

See Also: 1.17. Common String Formats 

6.48. LOGBRUSH STRUCTURE FORMAT 

Field Type Argyment TJ1Qe DescrfQtion Restrictions on Allowable Values 
WORD lbStyle Brush style Must be one of following: BS_SOLID (0) 

BS_HOLLOW (1) 
BS_HATCHED (2) 
BS_PATIERN (3) 
BS INDEXED _(_4}_ 

DWORD lbColor Brush color Must be RGB color value* 
Short int lbHatch Brush hatch style If lbStyle=BS_PATIERN, must be handle to pattern bitmap 

If lbStyle=BS_SOLID or BS_HOLLOW, lbHatch is ignored 
Otherwise must be: HS_HORIZONTAL (0) -----

HS_ VERTICAL (1) 1111/ 
HS_FDIAGONAL (2) ///// 
HS_BDIAGONAL (3) \\\\\ 
HS_CROSS (4) +++++ 
HS DIAGCROSS 1_51 xxxxx 

Notes: C is case sensitive 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 619 to 620 

See Also: 1. i 7. Common String Formats 
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6.49. LOGFONT STRUCTURE FORMAT 

Reid Type A~mentType DescriQJion Restrictions on Allowable Values 
Short lfHeig_ht Font heig_ht in user units O=use reasonable size; <0 transform to device units 
Short lfWidth Font width in user units O=match as_Q_ect ratio <!9_ainst digitization a~ect ratio 
Short lfEsca_Q_ement Angle between line origins and x-axis In tenths of degree; measured counterclockwise from x-axis 
Short lfOrientation Af}Q]e between char baseline and x-ax~ In tenths of d~ee; measured counterclockwise from x-axis 
Short lfWeig_ht Font welg_ht in inked ..Q!xels _Q_er 1000 400=normal, 700=bold, O=use default we!g_ht 
BYTE If Italic Is font italic? O=not italic; non-zero = italic 
BYTE lfUnderline Is font underlined? O=not underlined; non-zero = underlined 
BYTE lfStrikeOut Is font striken out? O=not stricken; non-zero= stricken out 
BYTE lfCharSet Character set to use for font Must be either ANSl-CHARSET J_Ql or OEM CHARSET _(_255} 
BYTE lfOutPrecision Font's output_Qrecision Must be OUT DEFAULT PRECIS 
BYTE lfCliQ_Precision Font's cllJ:>Q!l}g__Q_recision Must be OUT DEFAULT PRECIS 
BYTE lfQuality Font's output quality Must be one of: PROOF _QUALITY (2) 

DRAFT_QUALITY (1) 
DEFAULT QUALITY lQL 

BYTE If PitchAndFamily Font's pitch and family type Pitch is indicated by low-order two bits 
Pitch must be one of: DEFAULT _PITCH (0) 

FIXED_PITCH (1) 
VARIABLE_PITCH (2) 

Font fami!v is indicated bv hi h-order four bits 
Ii:: +h . am;.y mus" ...,e one c,: .. _..., '. 

\I II- '"'' 

FF _ROMAN (1) 
FF _SWISS (2) 
FF _MODERN (3) 
FF _SCRIPT (4) 
FF DECORATIVEJ..51 

BYTE lfFaceNameILF FACESIZ~ Font's typeface name Points to ASCllZ stritl9_; if NULL uses default !YQ_eface 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 620 to 624 

See Also: 1.17. Common String Formats 

6.50. LOGPEN STRUCTURE FORMAT 

Field Type A!.@ment T.x.e_e Descr!J2!ion frictions on Allowable Values 
WORD lopnStyle Pen type Must be one of following: 0 (solid line) 

1 (dashed line) 
2 (dotted line) 
3 (dash-dot line) 
4 (dash-dot-dot line) 
S_{_null line; invisiblaj_ 

POINT lo_.2._nWidth Pen width In logical units; O=one pixel on raster devices 
DWORD lo_Q_nColor Pen color Must be RGB color value 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 624 

6.51. MENUITEMTEMPLATE STRUCTURE FORMAT 

DLGTEMPLA TE Header: 
ReldTVDe Ar_gyment T voe Descr!JJ...tion Restrictions on Allowable Values 

BYTE mtOption Predefined menu option One of the following options: 
GRAYED 
INACTIVE 
HELP 
CHECKED 
PO PUP 
MENUBREAKBAR 
MENUBREAK 
END 

WORD mtlD ID code for menu item _(_Must be non-Q_o_pu_Q_ menu item) 
LPSTR mtStrin_g_ Name of menu item ASCllZ stril}g_ 

Version Info: First defined in Windows 2.0 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 625 to 626 
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6.52. METAFILEPICT STRUCTURE FORMAT 

Int 
Int 
Int 

Notes: 

Source: 

See Also: 

•C is case sensitive 
•*Except MM_ISOTROPIC and MM_ANISOTROPIC mapping modes. 
xExt and yExt are 0 or suggested size for MM_ANISOTROPIC. 
xExt and yExt are negative values representing aspect ratio for 
MM_ISOTROPIC (only ratio, not actual values, are used). 

Microsoft Windows SDK Programmer's Reference 2.0, pages 626 to 627 

6.16. MetaFile Format 

6.53. MSG STRUCTURE FORMAT 

Reid Type Ar_gyment T_yf2SJ DescrjQJion Restrictions on Allowable Values 
HWND hwnd Handle to window receivin_g_ mess'!9_e 
WORD messa_g_e Mess<!Q_e number 
WORD wParam Additional info about the messC!Q_e Exact value de_Q_ends on message value 
LONG IParam Additional info about the mess'!Q_e Exact value de_Q_ends on mess'!Q_e value 
DWORD time Time mess'!Q_e _Qosted 
POINT _gt Position of mouse when messa_g_e _Q_osted In screen coordinates 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 627 

6.54. OFSTRUCT STRUCTURE FORMAT 

Field Type AIJ1Yment Type DescrfQJion Restrictions on Allowable Values 
BYTE cB_Y!es Len_mh of OFSTRUCT ln~es 
BYTE fFixedDisk Is file on fixed disk? O=not fixed; non-zero=on fixed disk 
WORD nErrCode DOS error code if o_Q_en failed -1 
4 BYTES RESERVED RESERVED 
128 BYTEs szPathName File _Q_athname ASCllZ strin_g_ 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 628 

See Also: 1.17. Common String Formats 

Section 6 
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6.55. PAINTSTRUCT STRUCTURE FORMAT 

FieldTVJJ8 Ar_g_ument Type Descr/Qtion Restrictions on Allowable Values 
HDC hdc Dis.Q!C!i'._ context for B_aintin_g_ 
BOOL fErase Must bac~ound be redrawn O=no; non-zero=_yes 
RECT rcPaint U_QQ_er-left, lower-r!g_ht corners of rectan_g)e to_Q_aint 
BOOL fRestore USED INTERNALLY BY WINDOWS 
BOOL flncUB_date USED INTERNALLY BY WINDOWS 
BYTE i-g_bReservedl16l Block of memory_ reserved for use ~Windows 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 628 to 629 

6.56. POINT STRUCTURE FORMAT 

Notes: C is case sensitive 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 629 

6.57. RECT STRUCTURE FORMAT 

Notes: •C is case sensitive 
•The width of a rectangle (right-left) must not exceed 32 KB units 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 630 

6.58. RGB STRUCTURE FORMAT* 

B_yJe Number 
3 2 
x 

x 

Notes: 

Source: 

1 0 DescrfpJion Allowable Values 
NOT USED Must be OOH 
Red intens.!!Y. of color O=no red; OFFH=maximum red 

x Green intensltY_ of color O=no _green; OFFH=maximum _green 
x Blue intens.!!Y. of color O=no blue; OFFH=maximum blue 

•Black is defined as 0000 OOOOH; white is defined as OOFF FFFFH 
medium gray is defined as 007F 7F7FH 
•*An RGB structure consists of a single long integer, which is formatted as 
shown above 

Microsoft Windows SDK Programmer's Reference 2.0, page 630 
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6.59. TEXTMETRIC STRUCTURE FORMAT 

FieldTvoe Ar_qument Type DescriRJion Restrictions on Allowable Values 
Short tmHeight Hejg_ht of characters Iascent+descenIT 
Short tmAscent Ascent of characters above baseline 
Short tmDescent Descent of characters below baseline 
Short tmlnternalleading Amount of leading within tmHe_jg_ht 
Short tmExternalleading Amount of leading_ outside char box 
Short tmAveCharWidth Average width of characters Usual]y width of X character 
Short tmMaxCharWidth Maximum width of characters Must be actual maximum width 
Short tmWe_jg_ht Font weight O=default weight; 400=normal; 700=bold 
BYTE tmltalic Is font italic? O=not italic; non-zero=italic 
BYTE tmUnderlined Is font underlined? O=not underlined; non-zero=underlined 
BYTE tmStruckOut Is font stricken out? O=not stricken; non-zero=stricken out 
BYTE tmFirstChar Value of first character defined in font 
BYTE tmlastChar Value of last character defined in font 
BYTE tmDefaultChar Value of character substituted for missing_ chars 
BYTE tmBreakChar Value of character used for word breaks Usual.!Y_20H 
BYTE tmPitchAndFamily Font's pitch and family type Pitch is indicated by low-order two bits 

Pitch must be one of: DEFAULT_PITCH (0) 
DRAFT_QUALITY (1) 
DEFAULT_QUALITY (2) 

Font family is indicated by high-order four bits 
Family must be one of: FF _DONTCARE (0) 

FF _ROMAN (1) 
FF _SWISS (2) 
FF _MODERN (3) 
FF _SCRIPT (4) 
FF DECORATIVE (5) 

BYTE tmCharSet Character set to use for font Must be either ANSI CHARSET]O} or OEM CHARSET]25fil 
Short tmOverhang Extra width_Qer string to add Assumed to be tQQ of char skew for italic fonts 
Short tm D_jg_itizedAfil!ectX x aspect ratio of device font was des_jg_ned for 
Short tmDigitizedAfil!ectY lY afil!ect ratio of device font was des_jg_ned for 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 631 to 633 

6.60. WNDCLASS STRUCTURE FORMAT 

FteldTvoe Ar:miment Type Description Restrictions on Allowable Values 
WORD style Class style Must be one of: 

CS_VREDRAW (1) 
CS_HREDRAW (2) 
CS_DBLCKS (8) 
CS_OEMCHARS (10H) 
CS_OWNDC (20H) 
CS_CLASSDC (40H) 
CS_BYTEALIGNCUENT (1 OOOH)* 
CS_BYTEALIGNWINDOW (2000H)* 
CS_PARENTDC (80H)* 
CS_SAVEBITS (SOOH)* 
CS NOCLOSE (200H)* 

Long lpfnWndProc Window function 
Int cbClsExtra # BYtes to allocate after window class structure 
Int cbWndExtra # Eh'tes to allocate after window instance 
HANDLE hlnstance Class module Must not be NULL 
HICON hlcon Class icon If NULL, (!QQ!ication must draw icon on close 
HCURSOR hCursor Class cursor If NULL, a__QQlication must set cursor shcme 

(Continued) 
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Table 6.60. Continued 

Field Type Argyment T .Yf!_e Descr!I!Jion Restrictions on Allowable Values 
HBRUSH hbrBackground Class background brush Handle of physical brush; NULL; or one of: 

COLOR_SCROLLBAR+ 1 (1) 
COLOR_BACKGROUND+ 1 (2) 
COLOR_ACTIVECAPTION+ 1 (3) 
COLOR_INACTIVECAPTION+ 1 (4) 
COLOR_MENU+ 1 (5) 
COLOR_ WINDOW+ 1 (6) 
COLOR_WINDOWFRAME+ 1 (7) 
COLOR_MENUTEXT + 1 (8) 
COLOR_WINDOWTEXT + 1 (9) 
COLOR_CAPTIONTEXT + 1 (OAH) 
COLOR_ACTIVEBORDER+ 1 * 
COLOR_APPWORKSPACE+ 1 * 
COLOR INACTIVEBORDER+ 1 * 

LPSTR !Q_szMenuName Resource name of class menu Points to ASCllZ stril}g_; if NULL, no default menu 
LPSTR !Q.szClassName Name of window class Points to ASCllZ string 

Version info: *Applies oniy to version 2.0 and later 

Notes: •C is case sensitive 
•Numbers in parentheses show actual values 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 634 to 636 

6.61. FORMAT OF A WINDOWS MESSAGE 

Offset Size Function 
0 Word Messa_g_e identifier lmesscm_e numbed_ 
2 Word Word_Q_arameter:Iset to 0 if not usec[ 
4 Dbl word Long_Qarameter lset to 0 if not usedl 

Source: Microsoft Windows SDK Programmer's Reference 2.0, page 517 

See Also: 6.62. Windows General Message Numbering 

6.62. WINDOWS GENERAL MESSAGE NUMBERING 

Number 
0 tol_WM USER-1,l 
WM USER to 7FFFH 
8000 to BFFFH 
COOO to FFFFH 

Source: 

See Also: 

Function 
RESERVED for use b_y_ Windows 
'lnte_g_er' mess<!9._es for use within an C!QQ!ication 
RESERVED for future use ~Windows 
'Strin_g'. messages for use ~ C!QQ!ications 

Microsoft Windows SDK Programmer's Reference 2.0, 
page 517 

6.61. Format of a Windows Message 
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6.63. WINDOW MANAGEMENT MESSAGES 

Mess¥ Name 
WM _ACTIVATE 

WM_ACTIVATEAPP 

WM CHILDACTIVE* 
WM CLOSE 
WM CREATE 
WM_CTLCOLOR 

WM DESTROY 
WM ENABLE 
WM ENDSESSION 
WM ERASEBKGND 
WM GETDLGCODE 
WM GETMINMAXINFO* 
WM GETIEXT 
WM GETIEXTLENGTH 
WM KILLFOCUS 
WM MOVE 
WM PAINT 
WM QUERYENDSESSION 
WM QUERYOPEN 
WM QUIT 
WM SETFOCUS 
WM SETREDRAW 
WM SETIEXT 
WM SETVISIBLE 
WM_SHOWWINDOW 

WM_SIZE 

Version Info: 

Source: 

See Also: 

Puf'J2_ose wParam 
Occurs when window becomes active or inactive State of window O=inactive 

1 =active (not mouse click) 
2=active via mouse click 

Sent when window activation is another app O=window going inactive 
Non-zero=window becomir:!f!.. active 

Occurs when child window has moved Not used 
Occurs when a window is closed Not used 
Occurs when CreateWindow called Not used 
Sent to parent of control just before drawing it Handle of display context for child window 

Sent on call to Destrqy_Window, after removal Not used 
Occurs after window enabled or disabled O=window disabled non-zero=enabled 
Sent when @plication responds non-zero to WM QUERYENDSESSION O=not end of session non-zero=session bein_g_ ended 
Occurs when bac~ound needs erasing_ Handle of di~C!Y_ context 
Sent ~Windows dialq_g_ manc!Q__er to control Not used 
Sent to determine size of window Not used 
Used to co.11Y_ text corre~ondirJ.9. to a window Number of Qy!es to be cQQ)ed_{includi1'!9_ endir:!9_ nu!!l_ 
Used to find leQf!!h of text associated wt window Not used 
Sent before window loses in_E!Jt focus Handle of window receivir:!9_ il}Q_Ut focus 
Sent when a window is moved Not used 
Occurs when reg_uest to repaint window occurs Not used 
Occurs when user invokes End Session command Not used 
Sent to icon when user r~uests it be cm_ened Not used 
Indicates a ~est to terminate an 1:1Pfl_lication Exit code in PostOuitMessrm..e call 
Sent after a window_g_ets the il'!Q_ut focus Handle of window losing_ ir:!Q.Ut focus 
Sets or clears the redraw fl~ If non-zero redraw firm.. is set· otherwise cleared 
Used to set the text of a window Not used 
Sent before a window is made visible or hidden Non-zero if window beir:!9_ visible· otherwise invisible 
Sent when a window is hidden or shown Non-zero if window being shown; otherwise hidden 

Occurs after size of window has been changed One of: SIZEICONIC 
SIZEFULLSCREEN 
SIZE NORMAL 
SIZEZOOMSHOW 
SIZEZOOMHIDE 

*Message available beginning with Windows 2.0 

Microsoft Windows SOK Programmer's Reference 2.0, pages 501 to 502 and 549 to 594 

6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
6.69. Notification Codes 
6.70. Non-Client Area Messages 

!Param 
HO=non-zero if window iconic; LO=handle to new active window 
HO=non-zero if window iconic; LO=handle of inactive window 

LO=handle of task of application being activated 
LO=handle of task of_Q_revious]y_active 1:1Pfl.lication 
Not used 
Not used 
Lon...9....2_ointer to CREATESTRUCT data structure 
LO=handle to child window 
HO is one of: CTLCOLOR_MSGBOX 

CTLCOLOR_EDIT 
CTLCOLOR_LISTBOX 
CTLCOLOR_BTN 
CTLCOLOR_DLG 
CTLCOLOR_SCROLLBAR 
CTLCOLOR STATIC 

Not used 
Not used 
Not used 
Not used 
Not used 
LonJLl)_ointer to an arr~ of 5 J!.Oints 
Lon...9....2_ointer to buffer to receive text 
Not used 
Not used 
New location of l.JJ)per-left corner of client area of window 
LonJLl)_ointer to PAINTSTRUCT data structure 
Not used 
Not used 
Not used 
Not used 
Not used 
Lo1:!9...2.ointer to ASCllZ string containing_ window text 
Not used 
0 if message sent due to ShowWindow call 
Otherwise one of: SW OTHERZOOM 

SW OTHERUNZCXJM 
SW -PARENTCLOSING 
SW - PARENTOPENING 

New width and height of client area (width=LO, height=HO) 
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6.64. INITIALIZATION MESSAGES 

Messa~Name 
WM INITDIALOG 
WM INITMENU 
WM_INITMENUPOPUP 

Source: 

See Also: 

Purpose wParam 
Sent before dialog box displayed Handle to first control item that can take i11Q!Jt focus 
f!_equest to initialize a menu Handle of the menu to be initialized 
Sent before popup menu is displayed Handle of the popup menu 

Microsoft Windows SDK Programmer's Reference 2.0, pages 503 and 565 to 567 

6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
6.69. Notification Codes 
6. 70. Non-Client Area Messages 
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/Param 
Not used 
Not used 
HO=non-zero if popup is system menu 
LO=index of popup menu in the main menu 



6.65. INPUT MESSAGES 

Messag_e Name Pu_mose wParm 
WM_ CHAR Result of translated WM_KEYUP or WM_KEYDOWN ASCII value of the key 

WM_ COMMAND Menu item selected, control passed message to Either menu item, control ID, or accelerator ID 
Parent, or accelerator k~ translated 

WM_OEADCHAR Result of translated WM_KEYUP or WM_KEYDOWN Character value of dead key 

WM_HSCROLL Occurs when user clicks mouse in scrollbar One of following scrollbar codes: 
SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroll one line right) 
SB_PAGEUP {scroll one page left) 
SB_PAGEDOWN (scroll one page right) 
SB_ THUMBPOSITION (scroll to absolute position) 
SB_THUMBTRACK (thumb dragged to specified pos) 
SB_ TOP (scroll to far left) 
SB_BOTTOM {scroll to far right) 
SB ENDSCROLL_(end of scrol!l. 

WM_KEYDOWN Sent when nonsystem key pressed Virtual key code of the key pressed 

WM_KEYUP Sent when nonsystem key is released Virtual key code of the key released 

WM_LBUTTONDBLCLK Sent when user double clicks left mouse button One of the following: 
MK_RBUTTON {right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 

t-WM_LBUTTONDOWN 
MK CONTROL(_control k~ downl 

Sent when left mouse button pressed One of the following: 
MK_RBUTTON {right button down) 
MK_MBUTTON {middle button down) 
MK_SHIFT {shift key down) 

1-WM_LBUTTONUP 
MK CONTROL (control k~ downl 

Sent when left mouse button released One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_ SHIFT (shift key down) 

..... MK CONTROL1control ke__y_downl 

/Param 
Formatted as follows: 
Bits 1-16 = repeat count 
Bits 17-25 =scan code {OEM dependent value) 
Bit 29 = context code (1 =ALT key down) 
Bit 30 =previous key state (1 =key held down before message) 
Bit 31 =transition state 11 =keiy is bei'l9_ released,O=_Q[essedl 

O=message f/menu or H0=1 if f/accelerator 
otherwise HO=window handle of control; LO=control ID 
Formatted as follows: 
Bits 1-16 = repeat count 
Bits 17-25 =scan code (OEM dependent value) 
Bit 29 =context code (1 =ALT key down) 
Bit 30 =previous key state (1 =key held down before message) 
Bit 31 =transition state(1 =kElY is being released,O=pressed) 

Not used 
Not used 
Not used 
Not used 
LO= current position of thumb 
LO= current position of thumb 
Not used 
Not used 
Not used 
Formatted as follows: 
Bits 1-16 =repeat count 
Bits 17-25 =scan code (OEM dependent value) 
Bit 29 = context code (1 =ALT key down) 
Bit 30 = previous key state (1 =key held down before message) 
Bit 31 =transition state(1 =keiy is being released,O=pressed} 

Formatted as follows: 
Bits 1-16 =repeat count 
Bits 17-25 =scan code {OEM dependent value) 
Bit 29 =context code (1 =ALT key down) 
Bit 30 = previous key state {1 =key held down before message) 
Bit 31 =transition state11 =k~is bein_g_released,O=_Qfessedl 

LO=x coordinate of mouse cursor 
HO=Y coordinate of mouse cursor 
{Coordinates relative to top left corner of window) 

LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
{Coordinates relative to top left corner of window) 

LO=x coordinate of mouse cursor 
HO=y coordinate of mouse cursor 
(Coordinates relative to top left corner of window) 
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MessCl9_eName 
WM_MBUTTONDBLCLK 

WM_MBUTTONDOWN 

WM_MBUTTONUP 

WM_MOUSEMOVE 

WM_RBUTTONDBLCKL 

WM_RBUTTONDOWN 

WM_RBUTTONUP 

WM TIMER 
WM_VSCROLL 

Source: 

Pu[ppse 
Sent when user double clicks middle mouse button 

Sent when middle mouse button pressed 

Sent when middle mouse button released 

Sent when mouse is moved 

Sent when right mouse button is doubled clicked 

Sent when right mouse button is pressed 

Sent when right mouse button is released 

Sent when time limit for timer is ela_Q_sed 
Sent when user clicks mouse in vert scroll bar 

Microsoft Windows SOK Programmer's Reference 2.0, 
pages 503 to 504 and 551 to 602 

wParm 
One of the following: 

MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROLJ_control k~ dowr}}_ 

One of the following: 
MK_RBUTTON (right button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROLJ_control k~dowrtl_ 

One of the following: 
MK_RBUTTON (right button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROL j_control k~ dowr!.)_ 

One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_SHIFT (shift key down) 
MK CONTROL _{_control k~ dowrtl_ 

One of the following: 
MK_RBUTTON (right button down) 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROL _{_control ke_y_ dowr}}_ 

One of the following: 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROL j_control ke_y_ dowr}}_ 

One of the following: 
MK_MBUTTON (middle button down) 
MK_LBUTTON (left button down) 
MK_ SHIFT (shift key down) 
MK CONTROLJ_control ke_y_downl 

Timer ID 
One of following scrollbar codes: 

SB_LINEUP (scroll up one line) 
SB_LINEDOWN (scroll down one line) 
SB_PAGEUP (scroll up one page) 
SB_PAGEDOWN (scroll down one page) 
SB_ THUMBPOSITION (scroll to absolute position) 
SB_ THUMBTRACK (thumb dragged to specified pos) 
SB_ TOP (scroll to top) 
SB_BOTTOM (scroll to bottom) 
SB ENDSCROLLj_end of scrol!L 

LO: 
HO 

(Cc 

LO 
HO 
(Cc 

LO: 
HO 
(Cc 

LO 
HO 

(Cc 

LO 
HO 

(Cc 

LO 
HO 
(Cc 

LO 
HO 
(Cc 

=X 

=Y 

0 

=X 

=Y 
0 

=X 

=Y 
0 

=X 

=Y 

0 

=X 

=Y 

0 

=X 

/Pa ram 
coordinate of mouse cursor 
coordinate of mouse cursor 

:linates relative to top left corner of window) 

coordinate of mouse cursor 
coordinate of mouse cursor 
:linates relative to top left corner of window) 

coordinate of mouse cursor 
coordinate of mouse cursor 

dinates relative to top left corner of window) 

coordinate of mouse cursor 
coordinate of mouse cursor 

:linates relative to top left corner of window) 

coordinate of mouse cursor 
coordinate of mouse cursor 

dinates relative to top left corner of window) 

coordinate of mouse cursor 
coordinate of mouse cursor =Y 

0 dinates relative to top left corner of window) 

=X 

=Y 
0 

coordinate of mouse cursor 
coordinate of mouse cursor 

dinates relative to top left corner of window) 

Lor l9.. .Q_ointer to function _Q_assed to SetTimer 

Nol 
Nol 
Nol 
Nol 
LO 
LO 
No! 
No: 
NO' 

u 
u 
u 
u 

u 
u 
u 

sad 
sad 
sad 
sed 
:urrent position of thumb 
:urrent position of thumb 
sed 
sad 
sed 

See Also: 6.61. Format of a Windows Message 6.67. Clipboard Messages 
6.62. Windows General Message Numbering 6.68. Control Messages 
6.63. Window Management Messages 6.69. Notification Codes 
6.64. Initialization Messages 6.70. Non-Client Area Messages 
6.66. System Information Messages 
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6.66. SYSTEM INFORMATION MESSAGES 

~- Message Name 
WM DEVMODECHANGE 

Purpose I wParam 
Sent to top-level windows when device mode settings change Not used 

/Param 
Lor:!.9._Q_ointer to WIN.IN! device name 

WM FONTCHANGE Sent to top-level windows when pool of font resources changes I Not used Not used 
WM SYSCOLORCHANGE Sent to to~vel windows when system color setting changes I Not used Not used 
WM SYSTEMERROR Sent to top-level windows when out-of-memory error occurs l8=out of memory error code Not used 
WM TIMECHANGE 
WM WININICHANGE 

Source: 

See Also: 

Sent to t~vel windows when application changes system time! Not used 
Sent to t~vel windows when WIN.IN! is changed I Not used 

Microsoft Windows SOK Programmer's Reference 2.0, pages 507 and 558 to 604 

6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
6.69. Notification Codes 
6.70. Non-Client Area Messages 

6.67. CLIPBOARD MESSAGES 

Message Name 
WM ASKCBFORMATNAME 
WM CHANGECBCHAIN 
WM DESTROYCLIPBOARD 
WM DRAWCLIPBOARD 
WM_HSCROLLCLIPBOARD 

WM PAINTCLIPBOARD 
WM RENDERALLFORMATS 
WM RENDERFORMAT 
WM SIZECLIPBOARD 
WM_ VSCROLLCLIPBOARD 

Source: 

Pur@se 
Sent when cl]Q_board needs handle for CF OWNERDISPLAY format 
Sent to first window in viewer chain when window is removed from chain 
Sent to cljQ_board owner when cllQ_board is erl}Q!ied ~ Em..Q!y_CllQ_board 
Sent to first window in viewer chain when contents are cha1l9..ed 
Sent when clipboard is CF_ OWNERDISPLA Y and horizontal scroll event occurs 

Sent when cliQ_board is CF OWNERSHIP and c!.!Q_board <IQl)'s client area needs r~aintin_g_ 
Sent to C!QPJication that owns cl]Q_board when @Q]ication is bein_g_ destrqy_ed 
Sent to r~uest cljQ.board owner format data in ~ecified format 
Sent when clJ.Q_board is CF OWNERSHIP and clJ.Q_board <!Q2_ window has chan_g_ed size 
Sent when clipboard is CF _OWNERSHIP and vertical scroll event occurs 

Microsoft Windows SOK Programmer's Reference 2.0, 
pages 506 to 507 and 550 to 603 

See Also: 

Not used 
Long pointer to string specifying section that changed; 0 if more than one change 

wParam 
lntl!Q_er number of ~tes to C<mY.. 
Handle of window beifJ.9_ removed from chain 
Not used 
Not used 
Handle to clipboard application window 

Handle to c!.!Q_board ~ication window 
Not used 
Data format to render 
Handle to clJ.Q_board ~ication window 
Handle to clipboard application window 

6.15. Clipboard Formats 
6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 

/Param 
Lo~ointer to buffer where C<mY.. of the format name is stored 
LO=handle of window followi1!9.. one bei1J.9_removedlnext windl 
Not used 
Not used 
LO contains one of the following scrollbar codes: 
SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroll one line right) 
SB_PAGEUP (scroll one page left) 
SB_PAGEDOWN (scroll one page right) 
SB_ THUMBPOSITION (scroll to absolute position) 
SB_ TOP (scroll to far left) 
SB_BOTIOM (scroll to far right) 
SB_ENDSCROLL (end of scroll) 

HO contains thumb_Q_osition if LO=SB THUMBPOSITION 
Lo~ointer to PAINTSTRUCT definin_g_area to_Q_aint 
Not used 
Not used 
LO=pointer to RECT data structure definirig_area to paint 
LO contains one of the following scrollbar codes: 
SB_LINEUP (scroll one line left) 
SB_LINEDOWN (scroll one line right) 
SB_PAGEUP (scroll one page left) 
SB_PAGEDOWN (scroll one page right) 
SB_THUMBPOSITION (scroll to absolute position) 
SB_ TOP (scroll to far left) 
SB_BOTIOM (scroll to far right) 
SB_ENDSCROLL (end of scroll) 

HO contains thumb_Q_osition if LO=SB THUMBPOSITION 

6.65. Input Messages 
6.66. System Information Messages 
6.68. Control Messages 
6.69. Notification Codes 
6.70. Non-Client Area Messages 
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6.68. CONTROL MESSAGES 

Mess@_e Name 
BM GETCHECK 
BM GETSTATE 
BM SETCHECK 
BM SETSTATE 
BM SETSTYLE* 
EM CANUNDO 
EM FMTLINES 
EM GETHANDLE 
EM GETLINE 
EM GETLINECOUNT 
EM GETRECT 
EM GETSEL 
EM LIMITTEXT 
EM LINEFROMCHAR* 
EM LINEINDEX 
EM LINELENGTH 
EM LINESCROLL 
EM REPLACESEL 
EM_ SCROLL 

EM SETFONT 
EM SETHANDLE 
EM SETRECTNP 
EM SETSEL 
EM SETSRECT 
EM SETWORDBREAK* 
EM UNDO 
LB ADDSTRING 
LB DELETESTRING 
LB DIR 
LB GETCOUNT 
LB GETCURSEL 
LB GETSEL 
LB GETTEXT 
LB GETTEXTLEN 
LB INSERTSTRING 
LB SELECTSTRING 
LB SETCURSEL 
LB SETSEL 
WM CLEAR 
WM COPY 
WM CUT 
WM PASTE 

Version Info: 

Source: 

Puf'[J_ose 
Sent to determine status of check box or radio button 
Sent to determine if cursor over button and moused clicked 
Sent to check radio button or check box 
Sent to hl9_hl!g_ht button or check box 
Sent to alter button s!}lle 
Sent to determine if edit control can undo last edit 
Sent to add or remove EOL char from text lines 
Sent to determine handle of buffer holdil"!fl_ control window contents 
Sent to c~ a line from the edit control 
Sent to determine number of lines of text in edit control 
Sent to determine formattil"!fl_ rectarigle of control 
Sent to determine start and end_Q_ositions of selection 
Sent to limit lel"!fl_th of text the user ma_y_ enter 
Sent to determine which line contains a sg_ecific character 
Sent to determine number of char_Q_ositions before first char on line 
Sent to determine length of line in edit control's text buffer 
Sent to scroll context of control ~a number of lines 
Sent to re_2!ace selection with new text 
Sent to direct edit control to scroll window vertically 

Sent to set edit control font beil"!fl_ used 
Sent to establish text buffer used to hold control window contents 
Sent to set formatti".!9_rect of control w/ no r~aintil}g_ 
Sent to select chars between start and end _Q_osition 
Sent to set formattil"!fl_ rectarigle of control 
Sent to set word break for multiline edit controls 
Sent to undo last edit to edit control 
Sent to add stril"!fl_ to list box 
Sent to delete stril}g_ from list box 
Sent to add list of files in current directory_ to list box 
Sent to_g_et count of number of items in list box 
Sent to return index of current selection, if an_y 
Sent to return selection state of an item 
Sent to co_Qy_ strin_g_ from list into buffer 
Sent to determine lel}g_th of stril}g_ in list box 
Sent to insert stril"!fl_into list box 
Sent to chal"!fl_e selection to first stril"!fl_ matchiQg__Qrefix 
Sent to select strin_g_and scroll it into view, if necessa!Y_ 
Sent to set selection state of a stril}g_ 
Sent to delete current selection 
Sent to co_Qy_ current selection to cllQ_board in CF TEXT format 
Sent to_Q_erform WM COPY and WM CLEAR, in that order 
Sent to co_Qy_ cllQ_board data to current window at current cursor _Q_OS. 

*Applies to Windows beginning with version 2.0 only 

Microsoft Windows SDK Programmer's Reference 2.0, 
pages 508 to 510 and 519 to 586 

wParam 
Not used 
Not used 
O=remove check; non-zero=_2!ace check 
0=h!.9_hll9_ht removed; non-zero=h!.9_hll9_hted 
S!}lle value 
Not used 
O=remove EOL, non-zero=add CR CR LF to lines 
Not used 
Line number 
Not used 
Not used 
Not used 
Maximum number of ~es that can be entered 
Index to character 
Line number or -1 for current line 
Line number or -1 for current line 
Not used 
Not used 
One of the following values: 

SB_LINEUP (scroll one line up) 
SB_LINEDOWN (scroll one line down) 
SB_PAGEUP (scroll one page up) 
SB_PAGEDOWN (scroll one page down) 
SB_THUMBPOSITION (scroll to position) 
EM GETTHUMBJ_retrieve thumb p_ositiortl_ 

Font ID I must be fixed _Qitch} 
Handle to buffer in a_QQ]ication's data SEill.111ent 
Not used 
Not used 
Not used 
Not used 
Not used 
Not used 
Index to strin_g_ to delete 
DOS attribute value 
Not used 
Not used 
Index to the item 
Index to strin_g_to c~into buffer 
Index to stril}g_ to determine lel}g_th of 
Index to _Q_osition for strinJL or -1 for end of list 
Index of start _Q_Oi nt for search, -1 =search all stri Qg_s 
Index to strin_g_ to select 
0=hl9_hl!g_ht removed; non-zero=set h!g_hll9_ht 
Not used 
Not used 
Not used 
Not used 

See Also: 6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 

/Param 
No t used 

t used 
t used 
t used 
t used 
t used 
I used 
I used 
r eointer to buffer to store line (first word=max lel}g_th alloweq)_ 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

I used 
ig eointer to RECT data structure 
I used 
I used 
I used 
I used 
I used 
>=number of lines, LO=number of horiz. char_Q_ositions 
r _Q_ointer to ASCllZ strin_g_ of r~acement text 
t used 

No ,t used 
it used 
~g eointer to RECT data structure ~eci!Y!n_g_new rectan_g)e 
'=start _Q_os, HO=endin_g_JJ_osition 
Qg__Q_ointer to RECT data structure sg_eci_!yjl"!fl_ new rectarigle 
Qg__Q_ointer to ~ication-su_QQiied word break function 
it used 
ng eointer to ASCllZ string to add 
it used 
~g pointer to file sgecification stri~may_include * and Cl_ 
it used 
it used 
it used 
Qg__Q_ointer to buffer to receive c~ of strin_g_ 
it used 
ng eointer to ASCllZ string to insert 
ng eointer to ASCllZ erefix string 
list box set to have no selection 
~=index to strin_g_ or -1 for all stri~ in list 
it used 
it used 
it used 
it used 

NO 
Loi 
cc 
Lo 
Lo 
Nc 
Lo 
Nc1 
Lo 
Nc 
Nc 
Nc 
Lo 
Nc 
Lo 
Lo 
=1 
Lc 
Nc 
Nc 
Nc 
Nc 

6.136. System Information Messages 
6.137. Clipboard Messages 
6.139. Notification Codes 
6.70. Non-Client Area Messages 

-u 
() 
(/) 
0 
c 
c:> 
(1) 
O" 
0 
0 
A" 

c.v 
(J1 
(0 



6.69. NOTIFICATION CODES 

Code Name MeanifJQ 
BN CLICKED The button has been clicked 
BN DISABLE The button should be drawn as disabled 
BN DOUBLECLICKED* The user has double clicked a mouse button 
BN HILITE The button re_g_uires hJ_ghl_i_g_hti!J.Q_ 
BN PAINT The button reguires r~ainti1'!.9.. 
BN UNHILITE The button r~uires unhl.9.hll.9.htin_g_ 

Version Info: *Applies to versions of Windows beginning with 2.0 only 

Source: 

See Also: 

Microsoft Windows SOK Programmer's Reference 2.0, 
pages 511 to 512 and 522 to 548 

6.61. Format of a Windows Message 

EN CHANGE The user has taken an action that may have changed the content of the text 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 

EN ERRSPACE The edit control is out of ~ace 
EN HSCROLL The user has clicked on the edit control's horiz scroll bar 
EN KILLFOCUS The edit control has lost the i~ut focus 
EN SETFOCUS The edit control has obtained the in__Q_ut focus 
EN UPDATE* The edit control will di~lciy_ altered text 
EN VSCROLL The user has clicked on the edit control's vert scroll bar 
LBN DBLCLK The user double clicked the mouse button over a string 
LBN ERRSPACE Out of memory 
LBN SELCHANGE The selection has been cha1'!.9..ed 

6.70. NON-CLIENT AREA MESSAGES 

Mess¥ Name Pul]2_ose 
WM NCACTIVATE Sent to window when its ca..Q!ion bar or icon needs to be char}g_ed 
WM NCCALCSIZE Sent when size of client area needs to be calculated 
WM NCCREATE Sent before WM CREATE messag_e when window created 
WM NCDESTROY Sent after WM DESTROY messag_e 
WM NCHITTEST Sent each time mouse moved 
WM NCLBUTTONDBLCLK Sent when left mouse button double clicked in non-client area 
WM NCLBUTTONOOWN Sent when left mouse button is _Qressed in non-client area 
WM NCLBUTTONUP Sent when left mouse button released in non-client area 
WM NCMBUTTONDBLCLK Sent when middle mouse button double clicked in non-client are_9 
WM NCMBUTTONDOWN Sent when middle mouse button is_Q_ressed in non-client area 
WM NCMBUTTONUP Sent when middle mouse button released in non-client area 
WM NCMOUSEMOVE Sent when mouse is moved in non-client area of window 
WM NCPAINT Sent to window when frame needs rE!Q_aintir}9.. 
WM NCRBUTTONDBLCLK Sent when rlg_ht mouse button double clicked in non-client area 
WM NCRBUTTONDOWN Sent when right mouse button is pressed in non-client area 
WM NCRBUTTONUP Sent when rlg_ht mouse button released in non-client area 

wParam 

6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 

/Pa ram 
O=make active; non-zero=make inactive Not used 
Not used Long_~ointer to RECT data structure 
handle to window bein_g_ created Lo~ointer to CREATESTRUCT data structure for window 
Not used Not used 
Not used LO=x coord of mouse, HO=Y_ coord of mouse 
Code returned b_y_ WM NCHITTEST LO=x coord of mouse, HO=..Y. coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=.Y. coord of mouse 
Code returned by WM NCHITTEST LO=x coord of mouse, HO=y coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=..Y. coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=..Y. coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=_y_ coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse HO=Y_ coord of mouse 
Not used Not used 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=_y_ coord of mouse 
Code returned b}" WM NCHITTEST LO=x coord of mouse, HO=_y coord of mouse 
Code returned ~WM NCHITTEST LO=x coord of mouse, HO=Y_ coord of mouse 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 513 to 514 and 576 to 584 

See Also: 6.61. Format of a Windows Message 
6.62. Windows General Message Numbering 
6.63. Window Management Messages 
6.64. Initialization Messages 
6.65. Input Messages 
6.66. System Information Messages 
6.67. Clipboard Messages 
6.68. Control Messages 
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6.71. WINDOWS FUNCTION SUMMARY BY VERSION 

Function Name 1 2 Function Name 1 2 
Access Resource x x GetViewportOrg x x 
AddAtom x x GetWindow x 
AddFontResource x x GetWindowDC x x 
AdjustWindowRect x x GetWindowExt x x 
AllocResource x x GetWindowlong x x 
Ansilower x x GetWindowOrg_ x x 
AnsiNext x x GetWindowRect x x 
AnsiPrev x x GetWindowTask x 
AnsiToOEM x x GetWindowText x x 
AnsiUpper x x GetWindowTextlen_g_th x x 
An_y_Po_Q_U_Q_ x x GetWindowWord x x 
Arc x x GlobalAddAtom x 
Be_ginPaint x x GlobalAlloc x x 
BitBlt x x GlobalCompact x x 
Brin_g_WindowTo To_Q_ x x GlobalDeleteAtom x 
BuildCommDCB x x Global Discard x x 
CallMsaFilter x x 

)( 
'V lit' 111 VVI IV " " 

GlobalFindAtom x 
G!oba!F!ags I x I x I )( I I 

Catch x x Global Free x x 
Chan_g_eCl!Q_boardChain x x GlobalGetAtomName x 
Change Menu x x Global Handle x x 
CheckD!g_Button x x Global Lock x x 
CheckMenultem x x GlobalReAlloc x x 
CheckRadioButton x x Global Size x x 
ChildWindowFromPoint x x Global Unlock x x 
Chord x GlobalU nwire x 
ClearCommBreak x x GlobalWire x 
ClientT oScreen x x Gra_y_Strin_g_ x x 
Cl!Q_Cursor x x HI BYTE x x 
CloseCl!Q_board x x HideCaret x x 
CloseComm x x HiliteMenultem x x 
CloseMetaFile x x HIWORD x x 
CloseSound x x lnflateRect x x 
Close Window x x lnitAtomTable x x 
CombineR_g_n x x lnSendMessage x x 
CopyMetaFile x x lntersectClipRect x x 
Co_Qy_Rect x x lntersectRect x x 
Cou ntClipboardFormats x x lnvalidateRect x x 
CountVoiceNotes x x lnvalidateRgn x x 
Create Bitmap x x lnvertRect x x 
CreateBitm<!Q_lndirect x x lnvertR_g_n x x 
CreateBrushlndirect x x lsChild x x 
CreateCaret x x lsCliQ_boardFormatAvailable x x 
CreateCom_Q_atibleBitmap x x ls Dialog Message x x 
CreateCom_Q_atibleDC x x lsDlgButtonChecked x x 
Create DC x x ls Iconic x x 
CreateDialo_g_ x x lsRectEm_Q!Y_ x x 
CreateDialoglndirect x ls Window x x 
CreateDiscardableBitmap x x lsWindowEnabled x x 
CreateEll!micF!g_n x x lsWindowVisible x x 
CreateElliQticF!g_nlndirect x lsZoomed x 
CreateEll!micR_g_nlndirect x x KillTimer x x 
Create Font 1see belowl x x Line DOA x x 
CreateFontlndirect x x Line To x x 
Create Hatch Brush x x LoadAccelerators x x 
Create IC x x Load Bitmap x x 
Create Menu x x Load Cursor x x 
CreateMetaFile x x Load Icon x x 
CreatePatternBrush x x Load library x x 
Create Pen x x Load Menu x x 
CreatePenlndirect x x LoadMenulndirect x 
CreatePojyg_on R_g_n x x Load Resource x x 
CreateRectRgn x x Load String x x 
CreateRectR_g_nlndirect x x LO BYTE x x 
CreateSolidBrush x x LocalAlloc x x 
Create Window x x Local Compact x x 
DefHookProc x Local Data x x 
DefWindowProc x x Local Discard x x 
DeleteAtom x x Local Flags x x 

(Contmued) 



362 Section 6 

Table 6.71. Continued 

Function Name 1 2 Function Name 1 2 
Delete DC l x x Local Free x x 
DeleteMetaFile x x Local Freeze x x 
DeleteObject I x x Local Handle x x 
Destro_y_ Caret x x LocalHandleDelta x x 
Destro_y_Menu x x Lo call nit x x 
Destro_y_Wi ndow x x Local Lock x x 
Device Mode x Local Melt x x 
Dialo_g_Box x x Local Notify_ x x 
Dialo_g_Boxlndirect x LocalReAlloc x x 
Di~atchMessC!Q_e x x LocalShrink x 
D!g_Dirlist x x Local Size x x 
D!g_DirSelect x x Local Unlock x x 

1DPtoLP x x LockResource x x 
Drawl con x x LockSe_g_ment x x 
DrawMenuBar x x LOWORD x x 
Draw Text x x LPtoDP x x 

· Ell!Q.se x x MAKEi NT ATOM x x 
EmQ!Y_CllQ_board x x MAKEINTRESOURCE x x 
EnableHardwarel n_Qut x MAKEL ONG x x 
EnableMenu Item x x MAKE POINT x x 
Enable Window x x MakeProclnstance x x 
End Dialog_ x x MC!Q_Dialo_g_Rect x x 
End Paint x x max x x 
EnumChildWindows x x MessC!Q_eBeeB_ x x 
EnumCllQ_boardFormats x x Messag_eBox x x 
EnumFonts x x min x x 
EnumMetaFile x MoveConvertWi ndow x 
EnumObiects x x Move To x x 
EnumPro_Q_s x x Move Window x x 
EnumTaskWindows x OemToAnsi x x 
En um Windows x x OffsetCl!Q_F!g_n x x 
E_g_ualRect x OffsetRect x x 
E_g_ualF!.gn x x OffsetR_g_n x x 
Esca_Qe ABORTDOCl x x OffsetView_QortO!:Q. x 
ESCC!Q_e BANDINFO} x OffsetWindowOr-g_ x 
ESCC!Q_e DEVICEDAT Al x x O_QenCl!Q_board x x 
Esc<!Q_e DRAFTMODE) x x 
ESCC!Q_e DRAWPATTERNRECT} x 

O_QenComm x x 
O_QenFile x x 

Esc<!Q_e ( ENABLEDUPLEX} x 
Esca_Qe ENABLEMANUALFEED} x x 

O_Qenlcon x x 
O_Q_enSound x x 

Escai:ie ( ENABLEPAIRKERNINGl x x PaintR_g_n x x 
ESCC!Q_e ENABLERELATIVEWIDTHS} x x PatBlt x x 
Esca_Q_e EXTTEXTOUTl x x PeekMessC!Q_e x x 
Esc<!Q_e ( ENDDOC} x x Pie x x 
ESCC!Q_e FLUSHOUTPUTl x x Play_MetaFile x x 
Esca...2_e GETCOLORT ABLE} x x Pla_y_MetaFileRecord x 
Esca~ GETEXTENDEDTEXTMETRICSl x x Polygon x x 
EscC!Q_e GETEXTENTT ABLE} x x Po!YJine x x 
Esca_Qe GETPAIRKERNTABL~ x x PostA_QQ_MessC!Q_e x x 
EscC!Q_e GETPHYSPAGESIZE} x x PostMeSSC!9_8 x x 
Esc<!Q_e GETPRINTINGOFFSETl x x PostQuitMessC!Q_e x x 
EscaB_e GETSCALINGFACTOR} x x PtlnRect x x 
Esc<!Q_e GETRACKKERNTABLEl x x PtlnRe_gjon x x 
EscaB_e MFCOMMENl} x PtVisible x x 
Esc<!Q_e NEWFRAMEl x x ReadComm x x 
EscC!Q_e ( NEXTBAND} x x RectanJI!e x x 
Escape QUERYESCSUPPORTl x x RectVisible x x 
Esca_Qe SELECTPAPERSOURCE} x x Re_gjsterClass x x 
Esc<!Q_e SETABORTPROCl x x 
Esca_Q_e SETALLJUSTVALUES} x 

R~sterCl!Q_boardFormat x x 
R~sterWindowDestro_y_ x 

EscC!Q_e SETCHARSET} x x 
Esc<!Q_e SETCOLORT ABLE} x x 

R~gisterWindowMessC!Q_e x x 
ReleaseCC!Q_tu re x x 

Esc<!Q_e ( SETCOPYCOUNT)_ x x Release DC x x 
Esc<!Q_e SETKERNTRACKl x x RemoveFontResource x x 
Esc<!Q_e SETLINECAPJ x RemovePro_Q_ x x 
Esca_Q_e SETLINEJOll\!}_ x Re_Q!Y_MeSSC!9_8 x x 
Esca~ SETMITERLIMITl x Restore DC x x 
Esca_Q_e STARTDOC} x x RGB x x 
EscC!Q_e STRETCH BL TJ_ x x RoundRect x x 
Esca_Q_eCommFunction x x Save DC x x 
ExcludeCl!Q_Rect x x ScaleView_QortExt x 
ExcludeU_Q_dateF!g_n x ScaleWindowExt x 

(Continued) 
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Table 6.71. Continued 

Function Name 1 2 Function Name 1 2 
ExtTextOut x ScreenToClient x x 
Fatal Exit x x Scroll DC x 
FillRect x x ScrollWindow x x 
FillR_g_n x x SelectCl!_Q_R_g_n x x 
FindAtom x x SelectOblect x x 
Find Resource x x Send DIQltem MessC!9_e x x 
FindWindow x x SendMessag_e x x 
Flash Window x x SetActiveWindow x x 
Flood Fill x x SetBitm<!Q_Bits x x 
Flush Comm x x SetBitm<!Q_Dimension x x 
FrameRect x x SetBkColor x x 
FrameR_g_n x x SetBkMode x x 
Freelibra...!:Y. x x SetBrushOm_ x x 
FreeProclnstance x x SetCaQ!ure x x 
FreeResource x x SetCaretBlinkTime x x 
GetActiveWindow x x SetCaretPos x x 
GetAs_Q_ectRatio Filter x SetClasslon_g_ x x 
GetAsvncKevState I I x I I SetClassWord x x 
GetAtom Handle x x SetCl!Q_board Data x x 
GetAtomName x x SetClipboardViewer x x 
GetBitm~Bits x x SetCommBreak x x 
GetBitm~Dimension x x SetCommEventMask x x 
GetBkColor x x SetCommState x x 
GetBkMode x x SetConvertHook x 
GetBrushOrg_ x x SetConvertParms x 
GetBValue x x SetConvertWindowHe!g_ht x 
GetCaQ!ure x SetCursor x x 
GetCaretBlinkTime x x SetCursorPos x x 
GetCaretPos x SetD!gltem Int x x 
GetCharWidth x SetDIQltemText x x 
GetClasslong x x SetDoubleClickTime x 
GetClassName x x SetEnvironment x x 
GetClassWord x x Set Focus x x 
GetClientRect x x SetK~boardState x 
GetClip_boardData x x SetMC!Q_Mode x x 
GetCl~board FormatName x x SetMC!QQ_erFla_g_s x 
GetCl!Q_boardOwner x x Set Menu x x 
GetCl!Q_boardViewer x x SetMessC!9_eQueue x 
GetCl!Q_Box x x SetMetaFileBits x x 
GetCodeHandle x x SetParent x 
GetCommError x x Set Pixel x x 
GetCommEventMask x x SetPolyFillMode x x 
GetCommState x x SetPriori!Y_ x x 
GetCurrentPosition x x SetPro_Q_ x x 
GetCurrentTask x x SetRect x x 
GetCurrentTime x x SetRectEm_Q!Y_ x x 
GetCursorPos x x SetRectR_g_n x 
GetDC x x Set A el Abs x x 
GetDCOm_ x SetResourceHandler x x 
GetDeviceCaQ_s x x SetROP2 x x 
GetDIQltem x x SetScrollPos x x 
GetDIQltemlnt x x SetScrollRang_e x x 
GetDIQltemText x x SetSoundNoise x x 
GetDoubleClickTime x x Set Stretch BltMode x x 
GetEnvironment x x SetSwa_Q_AreaSize x 
GetFocus x x SetS_.Y_sColors x x 
GetGValue x x SetS_.Y_sModalWindow x x 
Getl n_Q_utState x SetTextAl!g_n x 
GetlnstanceData x x SetT extCharacterExtra x x 
GetKe_y_boardState x SetTextColor x x 
GetKe_yState x x SetT extJustification x x 
GetMC!Q_Mode x x SetTimer x x 
GetMenu x x SetView_Q_ortExt x x 
GetMenultemCount x SetView_Q_ortOm_ x x 
GetMenultemlD x SetVoiceAccent x x 
GetMenuState x SetVoiceEnvelo_Q_e x x 
GetMenuString_ x x SetVoiceNote x x 
GetMessC!.Q_e x x SetVoiceQueueSize x x 
GetMessagePos x x SetVoiceSound x x 
GetMess<!9_e Time x x SetVoiceThreshold x x 
GetMetaFile x x SetWindowExt x x 
GetMetaFileBits x x SetWindowlon_g_ x x 

(Continued) 
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Table 6.71. Continued 

Function Name 
GetModuleFileName 
GetModuleHandle 
GetModuleUsa_g_e 
GetNearestColor 
GetNextDlgGrou_Qltem 
GetNextD!g_ Tab Item 
GetNextWindow 
GetNumTasks 
GetOblect 
Get Parent 
GetPixel 
GetPo.!Y_FillMode 
GetProcAddress 
GetProfilelnt 
GetProfileStriQg_ 
GetPro_Q_ 
GetRelAbs 
GetROP2 
GetRValue 
GetScrollPos 
GetScroll Ran_g_e 
GetStockObiect 
GetStretchBltMode 
GetSubMenu 
GetS_y_sColor 
GetS_y_sModalWindow 
GetS_y_stemMenu 
GetS_ystemMetrics 
GetTem_Q_Drive 
GetTem_QfileName 
GetT extAllg_n 
GetT extCharacterExtra 
GetTextColor 
GetT ext Extent 
GetTextFace 
GetT extMetrics 
GetTh reshold Event 
GetThresholdStatus 
GetTickCount 
GetTo_Q_Window 
GetU_Q_dateRect 
GetU_Q_dateR__g_n 
GetVersion 
GetView_Q_ortExt 

Source: 

See Also: 

1 2 Function Name 
x x SetWindowOi:g_ 
x x SetWindowPos 
x x SetWindowsHook 
x x SetWindowText 

x SetWindowWord 
x ShowCaret 
x ShowCursor 
x ShowOwned Po_Q_U_Q_S 

x x ShowScrollBar 
x x ShowWindow 
x x SizeofResource 
x x StartSound 
x x Sto_Q_Sound 
x x Stretch Bit 
x x Swa_Q_MouseButton 
x x S_y_ncAllVoices 
x x TextOut 
x x Throw 
x x T ranslateAccelerator 
x x T ranslateCommChar 
x x TranslateMessC!9_e 
x x Un_g_etCommChar 
x x UnhookWindowsHook 
x x UnionRect 
x x UnlockData 
x x UnlockResource 
x x UnlockSegment 
x x UnrealizeObiect 
x x U_Q_dateWindow 
x x ValidateFreeS_Q_aces 

x ValidateRect 
x x ValidateR_g_n 
x x WaitMeSS'!9_e 
x x WaitSoundState 
x x WindowFromPoint 
x x Win Main 
x x WndProc 
x x WriteComm 

x WriteProfileStririg_ 
x Yield 

x x 
x 

x x 
x x 

Microsoft Windows SOK Programmer's References 1.0 and 2.0 
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6.72. WINDOWS FUNCTION SUMMARY BY NAME OF FUNCTION 

Function Name DescrjQJion 
Access Resource Sets file _Q_ointer for read access to hReflnfo 
AddAtom Creates atom for character stri':!.9...!Q_Stril'.!9_ 
AddFontResource Adds resource in !Q_Filename to ~stem font table 
Adj_ustWindowRect Converts client rectangle to a window rectarigle 
AllocResource Allocates dwSize bytes of memo!}'_ for hReslnfo 
AnsiLower Converts stri':!.9...!Q_Str to lowercase 
AnsiNext Points to next character in strin...f!.!2_CurrentChar 
AnsiPrev Points to_2fev character in strin_g_!Q_Start 
AnsiToOEM Converts ANSI string_ to OEM char string_ 
AnsiU_Qp_er Converts string_IQ_Str to UQQ_ercase 
A riy_P O_Q_U_Q_ Indicates whether al}Y_QQQ_U_Q_ window is visible 
Arc Draws arc from X3,Y3 to X4,Y4 
Begin Paint Pr!!Q_ares window for_e_ainting_ 
BitBlt Moves bitmaQ_from src device to dest device 
Bril![WindowTo T qp__ Makes p_QQ1:!£. or child window the to_Q_ window 
BuildCommDCB Fills device control block with control codes 
CallM§9Filter Passes mess~e and code to mess~e filter function 
CallWindowProc Passes mess~e info to !QPrevWindFunc function 
Catch Co_Q)es current exec environ to buffer !2._CatchBuf 
ChaQg_eCl_!Q_boardChain Removes hWnd from cl.!2..board viewer chain 
Cha129..eMenu Chang_es menu item in hMenu 
CheckDlg_Button Chang_es state of button 
CheckMenu Item Chang_es checkmark status of menu item 
CheckRadioButton Chang_es checkmark to wlDCheckButton in_g_rol:!£. 
ChildWindowFromPoint Determines which child window contains Point 
Chord* Draws a chordlelUE.se insersection with line s~menll. 
ClearCommBreak Clears comm break state for nCid device 
ClientToScreen Converts client coords to equiv. screen coords 
ClipCursor Restricts mouse cursor to_given rectarigle on screen 
CloseCli))_board Closes the cli))_board 
CloseComm Closes comm device nCid]irst transmits buffed: 
CloseMetaFile Closes metafile and creates handle 
CloseSound Closes 2\C!Y. device J!irst flushes voice _g_ueuesl 
CloseWindow Closes ~ecified window 
CombineR_g_n Combines two existiog regions into new r~on 
CopyMetaFile Co_Qies metafile to IQFilename and returns new hMF 
Co_IDJ_Rect CoQies an existing_ rectarigle 
CountCli))_boardFormats Counts number of formats cllQ_board can render 
CountVoiceNotes Returns number of notes in voice_g!Jeue 
CreateBitmaQ_ Creates bitmaQ_ of ~ecified hel9_ht, width _Q_attern 
CreateBitm1:!2Jndirect Creates bitmaQ_ from existil'.!9_ bitm<!Q_ 
CreateBrushlndirect Creates logical brush from existiog brush 
CreateCaret Creates caret for hWnd using_ hBitmaQ_ 
CreateCom_Q_atibleBitmaQ_ Creates bitmaQ_ com_Q_atible with device hDC 
CreateCom_e_atibleDC Creates memo!Y_ di~qy_ context com_Q_at. with hDC 
Create DC Creates diSQIC!Y_ context for ~ecified device 
Create Dialog_ Creates modeless dialqg_ box 
CreateDialqg_lndirect* Creates modeless dialqg_box like one in!Q_Dialo...f!.Tem_Q\ate 
CreateDiscardableBitm<!Q_ Creates discardable bitmaQ_ 
CreateE11_!2!icR...f!.n Creates ell_!2!ical region bounded by rect X1 Y1 X2,Y2 
CreateE11_!2!icRgnlndirect* Creates ellil)tical region bounded t>y_IQ_Rect 
Create Font Creates logical font 

CreateFontlndirect Creates lqg)cal font like !2._LogFont 
CreateHatchBrush Creates logical brush with hatched_Q_attern 
Create IC Creates information context for device 
CreateMenu Creates em_my_ menu 
CreateMetaFile Creates metafile di~'!l'... context 

1M_ SJ:'.!1tax i_afJI.umentflj_ 
Resource man~er AccessResourcaj_h Instance, h Reslnfq}_ 
Atom man~er AddAtomJ!e.Stringt 
Resource manc1g_er AddFontResourc9IJp_filenameI 
Window diSQlqy_ AdjustWindowRec!{lQ_Rect,IS!Y]e,bMenl!)_ 
Resource man~er AllocResourcaj_hlnstance hReslnfo,dwSiz1tl._ 
Stril'.!9_ translation AnsiLowe!:.{!E_St!l 
Stril'.!9_ translation AnsiNexffiQ.CurrentCha:[ 
String_ translation AnsiPreV{IQ_Start,IQ_CurrentCha.[ 
Stril'.!9_ translation AnsiT oOeni(IQ_AnsiStr ,IQ_OemSt.[ 
Stri l'.!9.. translation AnsiU__QQ_eill.Q_St!l 
Window diSQIC!Y_ An_y_Po_Q!JJW.. 
GDI ou!Q_ut Arg_hDC,X1 Y1 X2 Y2 X3 Y3 X4 Y4l_ 
Window _e_aintil'.!9_ B!ill)nPain!(hWnd,.!Q_Painll. 
GDI ou!Q_ut BitBl!(hDestDC X Y nWidth,nHeight,hSrcDf...XSrc,YSrc,dwROQt 
Window diSQiqy_ Bring_WindowToTQPLhWnc[ 
Communications BuildCommDCB...(]Q_Def ,IQ_DCEll_ 
Window hook CallM§g__Filteill2_M~nCodaj_ 
Window class CallWindowPro'2iJ2..PrevWndFunc hWnd,wM~g_,wParam,IParamJ. 
Module man~er Catch{IQCatchBu[ 
Window cliQ_board Chang_eCliQboardChainlhWnd,hWndNex[ 
Window menu ChaQg_eMenulhMenu wlDChang_eltem,IQ_Newltem, wlDNewltem, wChaQg_el 
Window dialqg_ box CheckDlg_Butto!JihD!_g_,nlDButton,wChecisf 
Window menu CheckMenultemlhMenu wlDCheckltem wChec'1 
Window dialqg_ box CheckRadioButtonlhD.!.9.,_nlDFirstButton,nlDLastButton,nlDCheckButtor!I 
Window coordinate ChildWindowFromPoin!(hWndParent,Poir!!L 
GDI ou!Q_ut ChorcKhDC X1 Y1,X2,Y2 X3,Y3,X4 Y4[ 
Communications ClearCommBreak[nCicli 
Window coordinate ClientToScreen:IhWnd,_IQPoin[ 
Window cursor CllQ_Cursor{IQ_Rec!l_ 
Window cllQ_board CloseCllQ_board_O_ 
Communications CloseCommj_nCi<& 
GDI metafile CloseMetaFilelhDCl 
Sound CloseSound_O_ 
Windowdi~'!Y_ CloseWindowJ..hWnc& 
GDI region CombineRgnlhDestRgn hSrcRgn1 hSrcRJ1!12,nCombineMode} 
GDI metafile COQY.MetaFiie[hSrcMetaFile,!Qfilenamitl: 
Window rectarigle COQY.Rec!{lQ_DestRect IQ_SourceRec!i. 
Window cl_!Q_board CountCllQ_boardFormats_b_ 
Sound CountVoiceNote~ _ _nVoicaj_ 
GDldrawiQg_ CreateBitm'!ElnWidth nHel9_ht nPlanes nBitCount !2._Bit~ 
GDldrawiQg_ CreateBitmaplndirecffipBitm@}" 
GDI drawing_ CreateBrush lndirecfili:>_Lqg_BrushI 
Window caret CreateCare@Wnd hBitm<!Q,nWidth,nHeiqttlI 
GDldrawil'.!9_ CreateCom_Q_atibleBitmc!0_hDC,nWidth,nHei~Lh!l. 
GDI di~C!Y. context CreateCom..e..atibleDClhDCl 
GDI di~C!Y. context CreateDCJ!e.DriverName,!2_DeviceName,J29u!Q..ut.!2JnitDataj_ 
Window dialo...f!. box CreateDialqg_(.hlnstance,.!2_Tem_Q)ateName,hWndParent !Q_Dialo...f!.Fun<& 
Window dialqg_ CreateDialqg)ndirec!(hlnstance,!2._Dialqg_Te~E]ate,hWndParent lj:>Dialo_g_FunCf 
GDI drawing_ CreateDiscardableBitmaQ[h DC, nWidth, n He.!,q_hQ 
GDI region CreateElliQticR_g_ri[X1 Y1 ,X2,Y21 
GDI region CreateElliQticR_g_nlndirecilli:>_Rec[ 
GDI drawing CreateFont(nHeight,nWidth,nEscapement,nOrientation,nWeight,cltalic, 

cUnderline, cStrikeOut, nCharSet, cOutputPrecision, cClipPrecision, 
cQuali!Y._ cPitchAndFami~acenamaj_ 

GDI drawing CreateFontlndirect(!E_LogFont) 
GDI drawing_ CreateHatchBrush:In Index ,rg_bColo.[ 
GDI diSQ!qy_ context Createlc:IlQ_DriverName,IQ_DeviceName,!2_0u1Q_ut,.!2JnitDati[ 
Window menu CreateMenu_O_ 
GDI metafile CreateMetaFileJ!Q_Filenamel 

Returns 
nFile 
wAtom 
nFonts 
None 
hMem 
cChar 
IQ_NextChar 
_IQPrevChar 
bTranslated 
cChar 
bVisible 
bDrawn 
hDC 
bDrawn 
None 
nResult 
bResult 
IRe_e!y 
nThrowBack 
bRemoved 
bCha129..ed 
None 
bOldCheck 
None 
hWndChild 
bDrawn 
nResult 
None 
None 
bClosed 
nResult 
hMF 
None 
None 
nR_g_n"IY_[)_e 
hMF 

nCount 
nNotes 
hBitmaQ_ 
hBitmaQ_ 
hBrush 
None 
hBitm<!Q_ 
hMemDC 
hDC 
hD!g_ 
hDlg_ 
hBitmaQ_ 
hR_g_n 
hR_g_n 
hFont 

hFont 
hBrush 
hlC 
hMenu 
hDC 

Ref Pag§ # 
148 
148 
149 
150 
150 
151 
151 
152 
152 
153 
153 
154 
156 
156 
159 
160 
161 
161 
162 
163 
163 
166 
167 
168 
168 
169 
169 
170 
170 
171 
171 
171 
172 
172 
173 
174 
174 
174 
175 
175 
176 
176 
177 
178 
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180 
182 
184 
184 
185 
185 
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191 
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Table 6.72. Continued 

Function Name Description 
Create Pattern Brush Creates logical brush with hBitmaQ_Q_attern 
Create Pen Creates logical_p_en 
CreatePenlndirect Creates logical_p_en like _lfl_Lqg_Pen 
CreatePo)yg_onFill_n Creates _p_o)yg_onal r~on 
CreateRectFill_n Creates rectal'}gular r~on 
CreateRectR_g_nlndirect Creates rectarig_ular r~on sized like _lfl_Rect 
CreateSolidBrush Creates logical brush of a solid color 
Create Window Creates tiled, popup, or child window 

DefHookProc* Provides default hook_Q_rocessiQQ_of WM mess(!g_es 
DefWindowProc Do default_Qrocessirig of messages that are ig_nored 
DeleteAtom Deletes nAtom if its reference count is zero 
Delete DC Deletes ~ecified di~C!Y_ context 
DeleteMetaFile Deletes access to metafile; frees ~tern resources 
DeleteObiect Deletes o~ect ~freei1'!9.~Stem stor~e 
DestrO'[Caret Destrqys current caret and memo...!Y.it occupies 
DestrQY_Menu DestrQY_s hMenu and frees memq_ry_ it occl!Qied 
DestrO'[_Wi ndow Sends WM DESTROY mess(!g_e; frees memoJY_ 
Device Mode Di~C!Y_s dialqg_box for setti~inter modes 
Dialqg_Box Creates modal dialqg_ box 
Dialqg_Boxlndirect* Creates modal dialqg_box like hDTem_Q)ate 
Di~atchMess~e Passes mess~e to window function in MSG structure 
DlgDirlist Fills nlDListBox with files matchingJi:iPathSpec 
Dlg_DirSelect Copies selection from nlDListBox to lpString 
DPtoLP Converts device _Q_oints into lo_gical_Q_oints 
Draw Icon Draws icon with LJQQ_er-left corner at X,Y 
DrawMenuBar Redraws menu bar 
Draw Text Draws nCount chars of lp_Stril!.9_ cl)QQ_ed in _1.r:>_Rect 
Ellle_se Draws el!!.e_se with center in X1 Y1 X2,Y2 reel 
Em_ptyClipboard Em_mies cliR_board, frees data handles 
EnableHardwarelflP!-it* Enables/disables mouse and k~board 
EnableMenu Item Enables, disables or_gr<!Y_s menu item 
EnableWindow Enables or disables mouse, k~bd iflP_ut to hWnd 
EndDialqg_ Frees resources and destrqy_s windows of dialoJLbox 
End Paint Marks end of window r~aintiQQ_ 
EnumChildWindows Enumerates child windows of hWndParent 
EnumClii:>_boardFormats Enumerates available c!!.e_board formats 
EnumFonts Enumerates fonts available on device 
EnumMetaFile* Enumerates GDI calls in a metafile 
EnumOQj_ects Enumerates ot?.i_ects available on device 
EnumPrqQ_s Passes each_QrqQ_er!'.11_ of hWnd to lp_EnumFunc 
EnumTaskWindows* Enumerates all windows associated with a task 
EnumWindows Enumerates windows on screen 
EqualRect* Determines whether two rectaQ.9!es are ~al 
EgualRg_n Determines if two r~gions are identical 
Esc<!Q_e Accesses device facilities not available throLJQ_h GDI 
Esc'!Q_e ABORTDOCj_ Aborts currentlob 

J_scape BANDINF6_r CqQies bandi1!9_ c'!Q_abili!i'._ info to !i::>Jndata structure 
Esc'!Q_e DEVICEDAT~ Send data directjy_to_Qrinter 
Esc'!Q_e DRAFTMODEl Turns draft mode ON or OFF 
Esc'!Q_e DRAWPATTERNRECIT Creates_p_attern usirig_rules for PCL_Qrinters 
Esc'!Q_e ENABLE DUPLE~}_* Enables dl!Q]ex _Qrintirig_ CC!Q_abilities 
Esc~ ENABLEPAIRKERNINGJ_ Enables or disables kerniQQ_ abili!'.11_ of device 
Esc'!Q_e ENABLERELATIVEWIDTH~ Enables or disables relative character widths on device 
Esc'!Q_e ENDDOCl Ends_Qrintlob started t?Y.Esc'!Q_eSTARTDOC 
Esc~ EXTTEXTOU]l More efficient TextOut foriustification anll_kerning 
Esc'!Q_e FLUSHOUTPUf[ Flushes outQUt in device buffer 
Esc'!Q_e GETCOLORT ABL~ Cq_Qies RGB color table to !i:>_OutData 
Esc'!Q_e IGETEXTENDEDTEXTMETRICSj_ Fills buffer with extended text metrics for font 

Type SEJtax 1.alJBlmentsl 
GDI drawirig_ CreatePatternBrusfu_hBitm~ 
GDldrawirig_ CreatePer[nPenS!Y]e,nWidth,r:g_bColo!l 
GDldrawirig_ CreatePenlndirec~Lqgf'eaj_ 
GDlr~on CreatePo)yg_onR~oints nCount,nPo.!YfillModaj_ 
GDlr~on CreateRectFill_nlX1 Y1 X2,Y~ 
GDlr~on CreateRectF3.g_nlndirecW2..Rec!)_ 
GDldrawirig_ CreateSolidBruslJir:g_bColor:)_ 
Window creation CreateWindow(lpClassName,lpWindowName,dwStyle,X,Y,nWidth, 

nHeight,hWndParent hMenu,hlnstance JQParaml 
Window mess(!g_e DefHookProC[code wParam IParam,IQ!QfnNextHoolS[ 
Window default DefWindowProC[hWnd,WM!ill, wParam,IParaml 
Atom man(!g_er DeleteAtom_(_nAtomJ_ 
GDI di~C!Y_context DeleteDQ{_hDCl 
GDI metafile DeleteMetaFiltlhM Fl 
GDI selection DeleteOblec![hObiec"[ 
Window caret DestrO'[Garet[ 
Window menu DestrQY_MentR_hMenl!.}_ 
Window creation Destrqy_Window_(_hWncjl 
Uti~ DeviceModtlhWnd hltem c!Q_Stril}fLlp_Stri~ 
Window dialqg_box Dialqg_Boxlhlnstance,_lfl_Tem..£!ateName,hWndParent,_!2_Dialqg_Fun<& 
Window dialqg_ Dialqg_Boxlndirec!.lhlnstance,hDTem_£]ate,hWndParent,.!2_Dialqg_FunCJ: 
Window message Di~tchMess~e]pMsQ) 
Window dialqg_box Dlg_Dirlist[hD!g,JQPathS_pec,nlDListBox,nlDStaticPath,wFile!~tl 
Window dialqg_ box D!g_DirSelec[hD_!g,lp_Stririg_,nlDListBo>iI 
GDI conversion DPtoLP hDC !Q?oints nCoun"[ 
GDI ou~ut Drawlcori{_hDC X,Y hlcor:!}_ 
Window menu DrawMenuBa!:{_hWnq}_ 
GDI ou!Q!Jt DrawTex!.lhDC .!2_Stri1'!.9_,nCountc!Q_Rect wForma!)_ 
GDI OU!E..Ut Ell.!£..selhDC X1 ,Y1 X2 Y;[ 
Window clii:i_board Emi::>IY_Clii:>_board]I 
Window ifli:>_ut EnableHardwarelriQUfilEnablelQi:>_u"[ 
Window menu EnableMenulteraj_hMenu,wlDEnableltem,wEnablaj_ 
Window iQi:>_ut EnableWindow_(_hWnd,bEnablel 
Window dialqg_box EndDialQfil_hD!fLnResul!l_ 
Window ..£_ainting EndPain!.(hWnd .!E_Pain!)_ 
Window di~a'.I'_ EnumChildWindows(hWndParent lpEnumFunc,IParam1 
Window clipboard EnumClip_boardFormatS[wForma[ 
GDI information EnumFontsihDC,lJ:>Facename,IQ_FontFunc lp_DatciI 
GDI information EnumMetaFiltlhDC hMF lp_CallbackFunc,lp_ClientDatciI 
GDI information EnumOQj_ectsihDC,nOblectTu.i::>._e,.!2_0Qj_ectFunc,lp_Datc![ 
Window _Qro_Q_er:!l'._ EnumPrq.Q§_{_hWnd !Q_EnumFun<& 
Window information EnumTaskWindow:wiTask,lp_EnumFunc IParaml 
Windowdi~cn'._ EnumWindowsJ.!E..EnumFunc,IParamJ_ 
GDI information E_g_ua1Recfile.Rect1 ,lp_Rect::[ 
GDI region E_gualRgnlhSrcFill_n1 ,hSrcR_gn21 
GDI control Esc<!Qe hDC nEsca_p_e nCount,!i::>JnData,lp_OutDatciI 
GDI control Esc'!Q_e hDC ABORTDOC Null c!Q_strNull lp_strNul[ 
GDI control Esc'!Q_e hDC,BANDINFO nCount !g!nData,.!2_0utDataj_ 
GDI control Esc'!Q_e hDC,DEVICEDAT A,nCount,!i::>JnData,lp_OutDataj_ 
GDI control Esc<!Q_e hDC DRAFTMODE 2,lpDraftMode,IR_strNul!l 
GDI control Esc'!Q_e hDC, DRAWPA TTERNRECT,nCount,!Q!nData !i:>_OutDatciI 
GDI control Esc'!Q_e hDC ENABLEDUPLEX,nCount !i::>JnData,_1.r:>_OutDatciI 
GDI control Esc'!Q_e hDC,ENABLEPAIRKERNING,nCount !i::>JnData lp_OutDataj_ 
GDI control Esc'!Q_e h DC,ENABLERELATIVEWIDTHS nCount,.!£!nData,.!2_0utDataj_ 
GDI control Esc'!Q_e hDC ENDDOC Null .!2_strNull,.!2_strNul!)_ 
GDI control Esc'!Q_e hDC,EXTTEXTOUT,nCountJE!nData .!2_0utData1 
GDI control Esc'!Q_e hDC FLUSHOUTPUT,Null,lp_strNull,li:>_strNul[ 
GDI control Esc'!Q_e hDC GETCOLORTABLE,Null,!Q!ndex,!i:>_Colort 
GDI control Esc'!Q_e hDC,GETEXTENDEDTEXTMETRICS nCount*,!i::>JnData,_1.r:>_OutDataj_ 

Returns 
hBrush 
hPen 
hPen 
hRJLn 
hR_g_n 
hRg_n 
hBrush 
hWnd 

code 
IRe.Q!y_ 
nOldAtom 
bDeleted 
bFreed 
bDeleted 
None 
bDestrQY_ed 
bDestrqy_ed 
!£.Stril!.9_ 
wResult 
wResult 
I Result 
nlisted 
bDirectory 
bConverted 
bDrawn 
None 
Helfl.ht of text 
bDrawn 
bErT1Q_!ied 
bEnabled 
bEnabled 
bDone 
None 
None 
bDone 
wNextFormat 
nResult 
bEnumerated 
nResult 
nResult 
bEnumerate 
bDone 
bE_qual 
b~ual 
nResult 
nResult 
nResult 
nCount 
nResult 
nResult 
nResult 
bResult 
bResult 
nResult 
bResult 
nResult 
nResult 
nCount 

Ref P~# 
191 
192 
193 
193 
194 
194 
195 
195 

206 
206 
207 
208 
208 
208 
209 
210 
210 
211 
211 
212 
214 
215 
217 
217 
218 
219 
219 
222 
222 
223 
223 
224 
225 
226 
226 
228 
228 
230 
231 
233 
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237 
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686 
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689 
690 
691 
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Function Name Description 
Esc<!Q_e GETEXTENTTABLE} Returns width of individual_groll2_of consec chars 
Esc<!Q_e GETPAIRKERNTABLE} Fills buffer at !Q_OutData with kernir!_g_Q_air table for font 
EscC!Q_e GETPHYSPAGESIZEl CqQ[es~ical~e size to _!Q_OutData POINT structure 
EscC!Q_e GETPRINTINGOFFSETl CqQ[es_Qrintir:!.9._offset to _!Q_OutData POINT structure 
EscaQe GETSCALINGFACTOR) Returns scaling factors for x and 1 axes of_p__rinter 
Esc~e GETTRACKKERNTABLE} Fills buffer at lj:>_OutData with track kernir:!.9_ table for font 
EscC!Q_e MFCOMMENtr Adds comment to metafile 
EscC!Q_e NEWFRAM~ Ends writir:!.9._to a.£_<file 
Escape NEXTBAND} Ends writil}g_ to a band 
Escai:>_e QUERYESCSUPPORT} Tests whether device supg_orts Escape 
Escai:>_e SELECTPAPERSOURCE} Determines and selects available__QClQ_er sources 
Escai:>_e SETABORTPROC} Sets abort function for .J!rint task 
Escai:>_e SETALLJUSTVALUES} Sets texUustification values 
Esc~e SETCOLORTABLEl Sets RGB color table ent!Y_ 
Esc~e SETCOPYCOUNTl S...e...ecifies number of co_Qjes_e_er~e to_e_rintj_uncollatec&_ 
Escag_e SETKERNTRACIS[ S.£_ecifies which kerning track to use 
Escai:>_e SETLINECAP} Sets line end cai:>_ 
Escai:>_e SETLINEJOIN} Sets how line s~mentsjoined 
ESCC!Q_e SETMITERLIMITl Sets miter limit for a device 
Esc~e STARTDOCl Starts_Qrint task 
Escai:>_e STRETCHBL l} lm_Qlements StretchBlt on driver level 
EscC!Q_eCommFunction Executes escai:>_e function nFunct for device nCid 
ExcludeCl.!Q_Rect Creates new clll:!Qjr:!.9_ re_gion for rectaQgje 
ExcludeU_g_dateR_g_n* Excludes a re_gion in window from clll:!Qjr:!.9_ r~on for window 
ExtTextOut* Writes character strir:!.9_ within reel r~on on di~~ 
Fatal Exit Halts Windows and _Qrom_ms throu_g_h AUX 
FillRect Fills rectangle using SQecified brush 
FillRQn Fills region with sg_ecified brush 
FindAtom Retrieves atom associated with lj:>_String_ 
Find Resource Locates resource !Q_Name of !YQ_e ]QTuQ_e 
FindWindow Returns handle of window 
Flash Window Flashes window once 
FloodFill Fills area with current brush startir:!.9._at X,Y 
FlushComm Flushes characters from _g_ueue of device nCid 
FrameRect Draws border for rectanJl!e 
FrameR_gn Draws border for re_gion 
Freelibra!Y_ Removes libra!Y_module if reference count is zero 
FreeProclnstance Removes function instance at address ]Qf'roc 
FreeResource Removes resource from memQ.!Y_ if ref count is zero 
GetActiveWindow Returns handle to active window 
GetASQ_ectRatioFilter Gets setting of current as_Q_ect-ratio filter 
GetA~cK(JY_State* Determines whether k(JY_is ll2_0r down 
GetAtomHandle Returns handle of atom strir:!.9_ 
GetAtomName CqQ[es nSize chars of strir:!.9_ of atom to !2._Buffer 
GetBitm@!:lits C~es ICount bits of bitm~to !Q_Bits buffer 
GetBitm~Dimension Returns width and he!g_ht of bitmC!Q_ 
GetBkColor Returns current bac~ound color of device 
GetBkMode Returns baclsg_round mode of device 
GetBrushOrg_ Returns current brush origin 
GetBValue Returns blue com_g_onent of rg_bColor 
GetC~ure* Determines which window is receiving_ mouse illQ_ut 
GetCaretBlinkTime Returns current caret flash rate 
GetCaretPos* Returns current caret.£_osition 
GetCharWidth* Retrieves width of a character 
GetClassLong_ Returns info at nlndex in WNDCLASS structure 
GetClassName C~es nMaxCount chars of hWnd's class name 
GetClassWord Returns info at nlndex in WNDCLASS structure 
GetClientRect Co_Qjes window client area coords to _!Q_Rect 
GetCUQ_boardData Returns data from cl~board in SQecified format 
GetCUQ_boardFormatName Co.Q!es nMaxCount chars of format to l)JFormatName 
GetCl~boardOwner Returns window handle of cliQboard owner 

Type S_Jtntax ~wmentsI 
GDI control ESCC!Q_e hDC GETTEXTENTT ABLE nCount:Jj>lnData,!Q_OutDataj_ 
GDI control Esc<!Q_e hDC,GETPAIRKERNTABLE,nCount*,!Q_strNull,_!Q_OutDataj_ 
GDI control Esc~e hDC,GETPHVSPAGESIZE,Null l2._strNull,J2..Dimension~ 
GDI control Escape hDC,GETPRINTINGOFFSET Null,lpstrNull lgOffse!l. 
GDI control ESCC!Q_e hDC,GETSCALINGFACTOR,null,JJ?strNull,JQFactorij 
GDI control EscC!Q_e hDC,GETTRACKKERNTABLE nCount* ,1J?.!nData,lj:>_OutDatc![ 
GDI control Esc~e hDC MFCOMMENT,nCount,_!Q_Comment,lj:>_strNul.!.)_ 
GDI control Esc~e hDC NEWFRAME,Null lpstrNull,lj:>_strNull)_ 
GDI control Escai:>_e hDC NEXTBAND,Null,lpstrNull,JJ?BandRecff 
GDI control Esca_Qe hDC QUERVESCSUPPORT,2,_!Q_EscNum,!Q?trNul[ 
GDI control Escai:>_e hDC SELECTPAPERSOURCE,2,1 >lnData,_!Q_OutDatal 
GDI control Escai:>_e hDC,SETABORTPROC,Null 1J?.!AbortFunc _!Q_strNul.!l_ 
GDI control EscC!Q_e hDC SETALLJUSTVALUES,nCouQ!JQ)nData !Q_OutDataj_ 
GDI control EscC!Q_e hDC SETCOLORTABLE,Null,_!Q_ColorEntl}'.,_!Q_Colod_ 
GDI control Esc~e hDC SETCOPVCOUNT,2,1J?.!nDataJQputDat& 
GDI control Escag_e hDC SETKERNTRACK 2,!Q!nData,~)utDatc![ 
GDI control Escajl_e hDC,SETLINECAP ,nCount,1J?.!nDa1~i:>_OutDatc![ 
GDI control EscC!Q_e hDC SETLINEJOIN,nCount,1J?.!nDa~IQ_OutData} 
GDI control Esc~e hDC SETMITERLIMIT,nCount,1J?.!nData,lj:>_OutDataj_ 
GDI control EscC!Q_e hDC,STARTDOC nDocLength IQ_DocName,.!£.strNul.!l_ 
GDlcontrol Escai:>_e hDC,STRETCHBL T nCount,1J?.!nDa~lj:>_OutDatc![ 
Communications Escai:>_eCommFunctiori[nCid,nFun~ 
GD I cl]QQi l}g_!g_n ExcludeCl.!Q_Rec!.{_hDC,X1 Y1 ,X2,Y2l 
GDI c!!QQ!r:!.9_ ExcludelJ.Q_dateR_g_n..{!lDC,hWndJ_ 
GDI OU!Q_Ut ExtTextOu!.(_hDC,X,V,wO_B!ions _!Q_Rect,!2._Stri~n,nCount,_!Q_D& 
Debuggil'!.9_ FatalExi!(_Codaj_ 
GDI OU!Q!Jt FillRec!{hDC lpRect hBrushf 
GDI output FillR_g_n hDC hfkl_n hBrushI 
Atom mamig_er FindAtom]Q_StrirlQI 
Resource mancig_er FindResourceihlnstance !Q_Name,_!Q_TuQ_Eil: 
Window .J!f<m_er:!Y_ FindWindoaj)p__ClassName,_!Q_WindowNam~ 
Window error FlashWindowlhWnd,blnvertl 
GDI OU!Q!Jt FloodFil]ihDC,X,V,ffi_bColod_ 
Communications FlushCommj_nCid,nQueuttl_ 
GDI OU!Q!Jt FrameRec!.{_hDC,lpRect,hBrushl 
GDI OUIQUI FrameR_gnlhDC hR_g_n,hBrush nWidth,nHe!.9!1IT 
Module marnig_er FreelibrarwiubModultl 
Module man<!ll_er FreeProclnstanceJ]QPro<n_ 
Resource man<!ll_er FreeResourcelhResDatal 
Window di~ay GetActiveWindowJl 

GetASQ_ectRatioFilter(hDC} 
Window in_Qut GetA~ncK(JY_State]VK9YI 
Atom marnig_er GetAtomHandlaj_wAtomI 
Atom maniig_er GetAtomNamel_nAtom,_!Q_Buffer nSizttl_ 
GDldrawir:!.9_ GetBitma.£.BitslhBitma__g,dwCount,_!Q_Bitaj_ 
GDldrawil'!.9_ GetBitm~Dimensior:!i_hBitm~ 
GDI di~'!Y. context GetBkColo!ihDCl 
GDI di~'!Y. context GetBkMod~hDC} 
GDI dis!)lay_ context GetBrushOrQ[hDC} 
Utility_ GetBValue{i-g_bColor[ 
Window in_m.Jt GetC~urajl 
Window caret GetCaretBlinkTim~ 
Window caret GetCaretPo~oin!}_ 

GDI ou!Q!Jt GetCharWidt6[hDC wFirstChar, wLastChar JQ)3uffe![ 
Window class GetClassLoQ9IhWnd,nlndeX[ 
Window class GetClassNamEilhWnd,_!Q_ClassName,nMaxCoun[ 
Window class GetClassWorq_(_hWnd,nlnde& 
Window attribute GetClientRec!.{_hWnd,!Q_Rec!}_ 
Window cl!e_board GetCl.!m>oardDat'!.{_wForma!l. 
Window clipboard GetClii:>_boardFormatNameiwFormat,!2._FormatName,nMaxCoun[ 
Window cliQboard GetCl~boardOwnefil: 

Returns 
bResult 
nCount 
nResult 
nResult 
nResult 
nCount 
bResult 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 
bResult 
nResult 
nResult 
nResult 
nResult 
bResult 
nResult 
nR_g_nT..YQ_e 
nR_g_nT..YQ_e 
bDrawn 
Result 
None 
bFilled 
wAtom 
hReslnfo 
hWnd 
blnverted 
bFilled 
nResult 
None 
bFramed 
None 
None 
bFreed 
hWnd 

nState 
hMem 
nLel'!.9._th 
IC~ed 

[Q!Dimensions 
~Color 
nBkMode 
dwOrigin 
cBlue 
hWnd 
wMSeconds 
None 
bGotten 
Lon}]_ 
nC~ed 
word 
None 
hCUQ_Data 
nC~ed 
hWnd 

Ref Pag_e # 
692 
693 
694 
694 
695 
695 
696 
696 
697 
698 
698 
698 
699 
701 
702 
702 
703 
704 
705 
706 
707 
238 
239 
240 
241 
243 
243 
244 
244 
245 
246 
247 
247 
248 
249 
249 
250 
250 
251 
252 
252 
252 
253 
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254 
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256 
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Table 6.72. Continued 

Function Name DescrJE!ion Type 
GetCIJ.2.boardViewer Returns window handle of 1st window in viewer chn Window clipboard 
GetCIJe..Box Co_Qies cl]QQ)l}g_ rect bounda!Y to 12._Rect GDI cll!mirl9_filn 
GetCodeHandle Returns handle of code s~ment containirig function Module manClQ_er 
GetCommError Fills !.Q.Stat buffer with status of nCid device Communications 
GetCommEventMask Retrieves then clears the event mask for nCid Communications 
GetCommState Fills !QDCB buffer with DCB of nCid device Communications 
GetCurrentPosition Returns lqg_[cal coords of current_Qosition GDI ou!Qµt 
GetCurrentTask Returns handle of current task Task 
GetCurrentTime Returns elap§ed time since boot Window message 
GetCursorPos Stores cursor j)_Osition in POINT structure Window cursor 
GetDC Returns di~C!Y_ context of client area for window Window j)_aintirig 
GetDCO_i:g_* Returns orjgin for di~C!Y_ context Window j)_aintil}g_ 
GetDeviceCC!Q_s Returns device-~ecific info GDI information 
GetDlgltem Returns dialqg_ control handle Window dialq_g_ box 
GetDlg_ltemlnt Translates text of nlDDJgltem to int~er value Window dialqg_ box 
GetDJgJtem Text C<m]es nMaxCount chars of control text to 12._Stririg Window dialo_g box 
GetDoubleClickTime Returns doubleclick time for mouse Window irlj)_ut 
GetEnvironment C<m]es device environment to .IQ.Environ GDI information 
GetFocus Returns handle of window with i~ut focus Window i~ut 
GetGValue Returns_green com_Q..Onent of _i:g_bColor Utili.!l'._ 
Getlrlj)_utState* Determines whether there are inp_ut events in_g_ueue Window i~ut 
Gell nstanceData C<m]es nCount llytes from hlnstance to current Instance Module mana_g_er 
GetKEiY_boardState* C<m]es status of virtual k~ to a buffer Window input 
GetKEiY_State Returns state of virtual kEiY_ Window irlj)_ut 
GetM~ode Returns current m~l}g_mode GDI cljQQirig!fill 
GetMenu Returns handle to window's menu Window menu 
GetMenu Item Count* Determines how mar:!Y_ items are in hMenu Window menu 
GetMenultemlD* Obtains identifier for a menu item Window menu 
GetMenuState* Identifies to_Q:level menu Window menu 
GetMenuStril}g_ C<m]es nMaxCount chars of menu label to 12._Stril}g_ Window menu 
GetMessClQ_e Retrieves messClQ_e Window mess'!Q_e 
GetMessC!9_ePos Returns mouse_Q..Osition scrn coords at last mess<!9_e Window mess<!9_e 
GetMessageTime Returns time of last mess<!9_e Window messC!9_e 
GetMetaFile Creates handle for metafile named ~ilename GDI metafile 
GetMetaFileBits Stores metafile bits in_gjobal memQ!Y_block GDlmetafile 
GetModuleFileName C<m]es module filename to 12filename Module manctg_er 
GetModuleHandle Returns module handle Module manctg_er 
GetModuleUs'!ll.e Returns reference count of module hModule Module man<!9_er 
GetNearestColor Returns device color closest to r.g_bColor GDI conversion 
GetNextDlgGrou_Rltem • Searches for next control in_group of dialqg_ controls Window dialqg_box 
GetNextDlg_Tabltem* Obtains handle for first control preceding another Window dialqg_ box 
GetNextWindow* Searches for next window handle Window di~C!Y 
GetNumTasks* Returns number of tasks in fil'._Stem Task 
GetOQj_ect C<mjes nCount b~s of hOtll_ect data to 12._0tll_ect GDI selection 
GetParent Retrieves window handle of window's...i:?_arent]f ar!Y[ Window attribute 
GetPixel Retrieves RGB color of_Q!xel at X Y GDI ou!Q.ut 
GetPolyFillMode Retrieves current_Q.o!m_on fillilJ.9. mode GDI di~C!Y_ context 
GetProcAddress Returns address of IQProcName function Module man<!9_er 
GetProfilelnt Returns intNer info from WIN.INI file Windows init file 
GetProfileString Returns string info from WIN.INI file Windows init file 

GetProg_ Returns handle associated with lpString Window_ prqQ_ertr. 
GetRelAbs Returns the relabs flctg_ GDI dis_Rlay context 
GetROP2 Returns current drawirig_ mode GDI di~C!Y_ context 
GetRValue Returns the red com_Q..Onent of _i:g_bColor Utifili: 
GetScrollPos Returns current...i:?_osition of scrollbar Window scrollirig_ 
GetScrollRal}g_e Copies min/max scrollbar...i:?_ositions Window scrolliiJ.9.. 
GetStockOblect Returns handle to _predefined object GDI drawirig_ oq 
GetStretchBltMode Returns current stretchirig_ mode GDI disglay context 

Sl'.!Jtax _@fJE!mentt& 
GetCligboardViewerf) 
GetCIJQ_BoX(hDC,lpRec[ 
GetCodeHandle]gFunCI 
GetCommErrotlfiCid JQ_Sta[ 
GetCommEventMasJsI.nCid nEvtMas!S[ 
GetCommStattlnCid,!QDCBl 
GetCurrentPositionlhDCl 
GetCurrentTaslill_ 
GetCurrentTim'ill_ 
GetCursorPo~oin!l. 
Get DClhWnd[ 
GetDCOffi[hDC} 
GetDeviceC~hDC nlnde& 
GetDJg)terrjihD.!9i_nlDD]g)ten:!l. 
GetD.!f!jtemln!!_hD.!fLnlDDJg_ltem,12._Translated bSl.9..ne<n_ 
GetD.!f!jtemTex!!_hD!a._nlDD]g)tem !e_Stril}l1 nMaxCoun!)_ 
GetDoubleClickTimajl 
GetEnvironmen~ortName 12._Environ nMaxCoun[ 
GetFocuill 
GetGValuel!:fl..bColo!l 
Getlng_utStateJl. 
GetlnstanceData(hlnstance..QPata nCoun!}_ 
GetKe_y_BoardState{IQ_KeyStat~ 
GetKEiY_Stat0[nVirtK~ 
GetM~Mode[hDC} 
GetMentil:hWnd[ 
GetMenultemCounithMenl!l 
GetMenultemlDJ_hMenu,nPoaj_ 
GetMenuStatelhMenu wlD wFIC!9_sl 
GetMenuStririg_(_hMenu wlDltem,lp_String,nMaxCount wFI~ 
GetMeSSC!9_eTu_Msg_,hWnd wMsgFilterMin wMsgFilterMax)_ 
GetMeSSC!Q_ePoill: 
GetMessC!9_e Timaj}_ 
GetMetaFilE!.(!Efilenamaj_ 
GetMetaFileBitfilhMfl 
GetModuleFileNameihModule lpFilename nSize[ 
GetModuleHandlaj}Q_ModuleNamaj_ 
GetModuleUsC!!J..elhModulaj_ 
GetNearestColo!i_hDC _i:g_bColod_ 
GetNextD.!.g_Gro~temJ..hD!.9.,_hCtl f Previouaj_ 
GetNextD!.g_TabltemlhD!!L hCtl f Previouaj_ 
GetNextWindoaj_hWnd wFI~ 
GetNumTaskS[ 
GetObiec@Ot?.i_ect nCount 12._0qect) 
GetParen[hWnd[ 
GetPixeR.hDC X Y} 
GetPo]l.FillModaj_hDCl 
GetProcAddres~hModule 12._ProcNamel 
GetProfilelnt(lpAppName lpKeyName nDefaul!l. 
GetProfileString(lpAppName,lpKeyName,lpDefault,lpReturnedString, 

nSizaj_ 
GetPrqE.{_hWnd !e_Strir:!fll_ 
GetRelAb~DC.l_ 
GetROP~hDC} 
GetRValue]fg__bColotl: 
GetScrollPo&hWnd nBa[ 
GetScrollRaiJ.9..elhWnd nBar !.Q.MinPos 12._MaxPoaj_ 
GetStockOqec![nlnde& 
GetStretchBltModaj_hDCl 

Returns 
hWnd 
nF!g_nTuQ_e 
hlnstance 
nError 
wEvent 
nResult 

l_Q_tPos 
hTask 
I Time 
None 
hDC 
I Point 
nValue 
hCtl 
wValue 
nCo.Q!ed 
wClickTime 
nCqQ]ed 
hWnd 
cGreen 
bEvent 
n~es 
none 
nState 
nMC!Q_Mode 
hMenu 
nltems 
nlD 
wltem 
nCqe!ed 
bContinue 
dwPos 
!Time 
hMF 
hMem 
nlen_gth 
hModule 
nCount 
_i:g_bSolidColor 
hWnd 
hControl 
hWnd 
nTasks 
nCo_.e!ed 
hWndParent 
_i:g_bGolor 
nPo.!ffillMode 
12._Address 
nK~Value 
nlength 

hData 
nRelAbsMode 
nDrawMode 
cRed 
nPos 
None 
hOQ.i..ect 
nStretchMode 

Ref Page# 
263 
263 
264 
264 
266 
266 
267 
267 
267 
268 
268 
269 
269 
274 
274 
275 
276 
276 
277 
277 
277 
278 
278 
279 
282 
282 
282 
283 
283 
284 
285 
286 
287 
287 
288 
288 
289 
289 
289 
290 
290 
291 
292 
292 
293 
293 
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295 
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Function Name DescrfEJ.ion Type 
GetSubMenu Returns menu handle of _.E.qQ_ui:>_ menu Window menu 
GetS_y_sColor Returns ~stem color identified bi'_nlndex Window sys info 
Get~sModalWindow Returns handle of ~stem modal window, if_.2!"esent Window attribute 
GetS_y_stemMenu Allows access to ~stem menu Window menu 
GetS_y_stemMetrics Returns information about ~stem metrics Window sys info 
GetTem_gprive Returns qmimal drive letter for tem_.E. file Filel/O 
GetT em...Q_FileName Creates tem....Q.ora!Y_file name File 1/0 
GetTextAlig_n* Returns status of text ali9.nment fl~ GDI textjustify_ 
GetT extCharacterExtra Returns current intercharacter !ill_acir!Q... GDI textjustify_ 
GetTextColor Returns current text color GDI di!!Q!~ context 
GetT extExtent Com....Q.utes width and hejg_ht of text line in .!Q.Strir!Q_ GDI textjustify_ 
GetTextFace Copies current font facename to lpFacename GDI information 
GetTextMetrics Fills buffer with metrics for current font GDI information 
GetThresholdEvent Returns....Q.ointer to threshold fl<'!9_ Sound 
GetThresholdStatus Returns bit mask containiQfl_ threshold event status Sound 
GetTickCount* Returns time since ~stem started Uti!J!l 
GetTQQWindow* Returns handle to tqQ:-level child window Window dis!)lay_ 
GetU_QdateRect CoQies dim of reel that needs u_QdatiQfL to !2_Rect Window _Q_aintiQfL 
GetU_Qdateflg_n* CoQies window's l!Q_date r~on to !ill_ecified r~on Window .m:iinti129. 
GetVersion Returns Windows version number Module man<'!9._er 
GetView....Q.ortExt Returns xj_y_ extent of di~<'!i'._ context's view....Q.ort GDI di!!Q)~context 
GetView....Q.ortOi::g_ Returns x/_y_ coords of di~<'!i'._ context vie~ort O!:f!..: GDI di~~ context 
GetWindow• Searches for window in window manager's list Window man<'!9._er 
GetWindowDC Returns di~ay context for entire window Window p_aintil'lQ_ 
GetWindowExt Returns x[y_ extents of di!!Q!~ context's window GDI di~~ context 
GetWindowLonJl Returns information about window Window creation 
GetWindowOi::g_ Returns xl_y_ coords of di~<'!i'._ context window orjgjn GDI di~<'!i'._ context 
GetWindowRect CoQies dimensions of entire window to _!2_Rect Window attribute 
GetWindowTask* Returns task handle Task 
GetWindowText Coj)ies window's ccmtion into !Q_Strir!Q... Window attribute 
GetWindowTextLen_gth Returns lel}gth of window's ccmtion or text Window attribute 
GetWindowWord Returns information about window Window creation 
GlobalAddAtom* Adds _gJobal atom to the atom table Atom man<'!9._er 
GlobalAlloc Allocates dwBJ1es of memC?.!Y_ from J!!obal he~ Memo...!Y_ man<'!9._er 
GlobalCom....Q.act Com....Q.acts_gjobal memo!Y_to free dwMinFree ~es Memo...!Y_ man~er 
GlobalDeleteAtom* Deletes Jl!obal atom from the atom table Atom manager 
Global Discard Discards _global memory_ block if ref count is zero Memo_ry man~er 
GlobalFindAtom* Finds character striQfL within atom table Atom man~er 
GlobalFlags Returns memo_ryjyQ_e of_gJobal memo_ry_ block Memo_ry_man~er 
Global Free Removes _gJobal memo!Y_ block if ref count is zero MemC?.!Y_man~er 
GlobalGetAtomName Returns c~ of stril]l associated with an atom Atom man<!9._er 
Global Handle Returns handle of_gjobal memo!Y_ ol?i_ect Memo...!Y_ man<!9._er 
Global Lock Returns address of block, locks it in mem, U_ill> ref count Memo...!Y_ manager 
GlobalReAlloc Reallocates global memory_ block to dw~es Memorymamig_er 
Global Size Returns the size of_gJobal memo_ry_block in ~es Mem<m'_ man~er 
Global Unlock Unlocks block, decreases reference count Mem<m'_ man~er 
GlobalUnwire* Unlocks memo!Y_ seg_ment Memo_ry_ man<!9._er 
GlobalWire* Moves s~ment to low memC?.!Y_ and locks it MemC?.!Y_man<!9._er 
Gr~Strir!Q_ Writes nCount chars of StriQfl_uSiQfLhBrush IOJll'~ GDI output 
HIBYTE Returns hi-order byte of nlnteg_er Util)!i 
HideCaret Removes ~stem caret from window Window caret 
HiliteMenultem Hilites or unHilites lqQ:-level menu item Window menu 
HIWORD Returns hi-order word of llnleJler Util!!i'._ 
lnflateRect Resizes_)Q_Rect ~X units horiz and Y units vertical)Y. Window recta'.!fl)e 
lnitAtomTable Initializes atom hash table Atom man<!9._er 
lnSendMess<'!9._e Returns True if function is ...Q!'OCessir!Q_ Send Message Window mess;:ig_e 
lntersectCl.!2..Rect Forms new cliQQir!Q... region from intersection GDI cliQQir!Q...Nn 
lntersectRect Finds intersection of two rects, co.Qies to !2_DestRect Window rectaQgle 
lnvalidateRect Marks .!Q.Rect for r~ainliQfL Window _Q.aintir!Q_ 

GetSubMen@iMenu,nPo~ 
SJ'.[ltax j£lrg_ur ~ts] 

GetS_y_sColor[nlnde& 
GetS_y_sModalWindow]: 
Get~stemMenulhWnd,bRevertl 
GetS_y_stemMetric!!.(_nlnde& 
GetTem....Q.Drive(cDriveLetter)_ 
GetTem_p_FileName]CDriveLetter,IQPrefixSt1 
GetT extAllll_n]h DC} 

%wUnjgj.Je,lf>.Tem_QfileName} rin 

GetT extCharacterExtraj_h DCJ_ 
GetTextColo!}_hDCJ_ 
GetTextExtent(hDC .!Q_Strin_~t nCount) 
GetTextFaceihDC nCount,lgFacename} 
GetTextMetric~hDC !2_Metric~ 
GetThresholdEvenfil 
GetThresholdStatu!ill_ 
GetTickCounfil 
GetTo_QWindowlhWnC[ 
GetU_Q_dateRec[hWnd !Q_Rect bErasttl: 
GetU_Q_dateflg_rilliWnd hR_g_n fErastl 
GetVersior:!.O_ 
GetVieW....Q.OrtEx!!_hDCl 
GetVieW....Q.Ort0!:9..lh DCJ_ 
GetWindow(hWnd wCmdI 
GetWindowDClhWndI 
GetWindowExfl_hDQI 
GetWindowLon_g_{_hWnd nlndei{l 
GetWindowO!ll..lhDCJ_ 
GetWindowRec!!_hWnd leflec!2_ 
GetWindowTask[hWnd) 
GetWindowTex[hWnd,!Q_StriQg,nMaxCou1 
GetWindowTextLenJlthlhWndJ: 

1:!!}_ 

GetWindowWorc!{_hWnd nlnde& 
GlobalAddAtomiQ_Strir:!f!}_ 
GlobalAllog_wFl<!f!.S dw~tesl 
GlobalCom....Q.act[dwMinFree): 
GlobalDeleteAtom}nAtomI 
GlobalDiscard]lMemI 
GlobalFindAtorri_l!2_Strir}g[ 
GlobalFl~hMemi 
GlobalFreelhMemJ_ 
GlobalGetAtomNamaj_nAtom,_!2_Buffer nSi; ~ 
GlobalHandlaj_wMemJ_ 
GlobalLoclg_hMemI 
GlobalReAlloC[hMem dwEMes wFI~ 
GlobalSizeihMemI 
GlobalUnloclS[hMem} 
GlobalUnwiraj_hMeml 
GlobalWiraj_hMeml 
Gra~String(hDC,hBrush !2_0u!PutFunc,IQC a la nCount,X Y nWidth,nHeigh[ 
HIBYTE[nlnteg_ert 
HideCare[hWndI 
HiliteMenultemlhWnd,hMenu,wlDHilitelte!! 1vHilitel .~ 

HIWORDJ!lnt~e!1_ 
lnflateRec!!!e_Rect X Yl 
lnitAtomTablelnSizel 
lnSendMessa~e[ 
lntersectCliQ_Rec[hDC,X1 Y1 X2 Y~ 
lntersectRectl]Q_DestRect !Q_Src1 Reel !Q_S1 ~RecIT c2 
lnvalidateRec[hWnd leflect bErasttl: 

Returns 
hPO...Q!JJl.Menu 
!QbColor 
hWnd 
hS_y_sMenu 
nValue 
cO_l)IDriveLetter 
wUnlqueNumber 
wAljg_nment 
nCharExtra 
!:f!PColor 
dwTextExtents 
nCo_Qjed 
bRetrieved 
!Q!nt 
!Status 
dwTicks 
hWnd 
bU_Q_date 
sRJln"'[yQ_e 
wVersion 

!.mExtents 
l.Q!Origin 
hWnd 
hDC 

l.mExtents 
IOr!Q_ 

l.mOrlflln 
None 
hTask 
nC<mjed 
nLef!9._th 
word 
nAtom 
hMem 
dwLargest 
nDeleted 
hOldMem 
nAtom 
wFl'!9._S 
hOldMem 
nB_Y!es 
dwMem 
lp_Address 
hNewMem 
dwB_Y!es 
bResult 
None 
!2_S~ment 
bDrawn 
cHighB_11e 
None 
bHilited 
wHjg_hWord 
nResult 
bResult 
blnSend 
nflg_nT_ype 
nlntersection 
None 

Ref Pagt} # 
303 
303 
304 
304 
305 
307 
308 
309 
310 
310 
310 
311 
311 
312 
312 
313 
313 
313 
314 
315 
315 
316 
316 
317 
318 
318 
319 
319 
319 
320 
321 
321 
322 
322 
324 
325 
325 
326 
326 
327 
327 
328 
328 
329 
331 
331 
332 
332 
332 
335 
335 
335 
337 
338 
338 
339 
339 
340 
341 
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Table 6. 72. Continued 

Function Name Descrf_EJion 
lnvalidateRgn Marks hR_g_n for rEtl)ainting_ 
lnvertRect Inverts di~~ bits of !Q_Rect 
lnvertR_g_n Inverts colors in hR_g_n 
lsChild Returns True if window is child of hParentWnd 
lsCljQ_boardForma!Available Returns True if data is available in wFormat 
lsDialqg_Mess<m_e Determines whether .!Q.M~is intended for modeless dialqg_ 
lsD].9.ButtonChecked Returns state of nlDButton 
lslconic Returns status of window _.{!conic or qg_eaj_ 
lsRectEnmty Determines whether .!e_Rect is empty 
ls Window Determines whether hWnd is a valid existirig_ window 
lsWindowEnabled Returns state of hWnd in~ut from mouse and k~board 
lsWindowVisible Determines whether hWnd is visible 
lsZoomed* Determines whether window is at maximum size 
KillTimer Kills timer event identified ~hWnd and nlDEvent 
LineDDA Computes successive_E.oints in line X1 Y1 X2 Y2 
Line To Draws line from current pos up to X Y _(but not X,'l'l 
LoadAccelerators Loads accelerator table named Q}t_lp_TableName 
LoadBitm~ Loads bitmcm_ named b_y_IQ_Bitmcm_Name 
LoadCursor Loads cursor named ~CursorName 
Load Icon Loads icon named ~conName 
Loadlibr<!!Y Loads libri!!Y._ module named ~.!2._LibFileName 
Load Menu Loads menu named ~MenuName 
LoadMenulndirect* Loads menu from lpMenuTemplate 
Load Resource Loads the resource named Qy_ hReslnfo 
LoadStri'lQ_ Loads stri'lQ_ wlD into buffer !Q_Buffer 
LOBYTE Returns lo-order~ of nlntEl_Q_er 
LocalAlloc Allocates wB..Y!_es of memQ!Y_ from local hecm_ 
LocalCon:!Q_act Com_Q_acts local mem<?.!Y_toJl_enerate wMinFree free t:>ytes 
Local Discard Discards local memoJr.block hMem if ref count is zero 
Local Flags Returns memQry_ill>e of block hMem 
Local Free Frees local memqry_block hMem if ref count is zero 
Local Freeze Prevents com_Q_action of local hecm_ 
Local Handle Returns handle of local memqry_ oqect at wMem 
Local Hand le Delta Sets en!!i'._count for each new handle table in local haem_ 
Locallnin Initializes the local hecm_ 
Local Lock Returns address of block locks block l:!Q_S ref count ~ 1 
Local Melt Permits conn:iaction of local hel!Q._ 
Local Notify Sets callback function for handlirig_ notification mess<!Q_es 
LocalReAlloc Reallocates local memqry_ block hMem to wB~es 
LocalShrink* Shrinks ~citied memo_rr_ hecm_ 
LocalSize Returns the size of local block hMem in fu1.:es 
Local Unlock Unlocks local mem<?.!Y_ block decreases ref count ~ 1 
Lock Data Locks data ~egment in memory 
LockResource Returns address of hReslnfo locks it u~s ref count Qy_ 1 
LockSE!_Q_ment Locks SEl_g_ment at address wSe_g_ment 
LOWORD Returns lo-order word of llntEl_g_er 
LPtoDP Con~rts lqgjcal...Q_oints to device _Qflints 
MAKEINTATOM Casts inteJl_er as a!9_ument for AddAtom 
MAKEINTRESOURCE Casts intf!ll_er as a!9_ument for AddAtom 
MAKE LONG Creates unsigned long_ inte_ger 
MAKE POINT Converts lorig_ value into a POINT structure 
MakeProclnstance Returns address for .!Q.Proc 
MJ!@iajQg_Rect Converts dia!QQ_ box coords to client coords 
max Returns maximum value of A and B 
Messim.eBe~ Generates a be!!E!_ when mess<!Q_e box displayed 
Mess<m.eBox Creates message box window 
min Returns minimum value of A and B 
MoveConvertWindow• 
Move To Moves current_QQ_sition to J?Q!nt X Y 

Type SY£1tax ]l:irg_uments]_ 
Window _Q_ainting lnvalidateRg_rl[hWnd hR_gn,bErasE[ 
GDI ou!Q_ut lnvertRec[hDC !Q_Rec_[ 
GDI ou!Q_ut lnvertRg_rl[hDC hR_g_ril_ 
Windowdi~'!Y_ lsChilc!lhWndParent hWncD.: 
Window cl!Q_board lsCIJQ_boardForma!Availablej_wFormaj)_ 
Window dialqg_ box lsDialo_g_Mess'!llfil..hD.19.JQ_M~ 
Window dialqg_box isD].9.ButtonChecked(_hDlg_,nlDButtor1I 
Window displ~ lslconig_hwndI 
Window rectaf}gle lsRectE~Rec_[ 
Window creation lsWindow]iWndJ. 
Window in_Q_ut lsWindowEnabledlhWncli 
Windowdi!!PJ'!Y. lsWindowVisiblaj_hWndl 
Windowdi!!Qj'!Y_ lsZoomedj_hWnq}_ 
Window if}Q_ut KillTimetl_hWnd nlDEven!l.. 
GDI ou!Q_ut LineDDA(X1 Y1 X2 Y2 lplineFunc IQDatiii: 
GDI outQUt LineTQLhDC X yt 
Resource man<!Q_er LoadAcceleraton[hlnstance !Q_TableNamel 
Resource man<!Q_er LoadBitmc!Qifilnstance !Q_Bitmcm_Namel 
Resource man<!Q_er LoadCursofih Instance JQ_CursorNamaj_ 
Resource manim.er Loadlcol!(hlnstance .!Q.!conNamel 
Resource manim.er Loadlibr~plibFileNamaj_ 
Resource manager LoadMenu(hlnstance IQMenuName) 
Resource man<!Q_er LoadMenulndirecilli>_MenuTemQlatE[ 
Resource man<!Q_er LoadResourcEtl:hlnstance hReslnfq[ 
Resource manim.er LoadStrirj.9.[hlnstance wlD JQ_Buffer nBufferMa>1_ 
Utifuy_ LOBYTStnlntEl_Q_e!'.}_ 
Memo.!Y. man<m_er LocalAllo9_wFlim.s w~esl 
MemQIY_ manim.er LocalCompac!l_wMinFree) 
Mem()ry manqger LocalDiscard[hMemI 
Memo_rr_ man<!Q_er LocalFl~Meri]I 
Memqry_ manim.er LocalFreEtl:hMemI 
Memo_rr_ manim.er LocalFreezEtl:Dumn}Y[ 
MemQ!Y_ man<m?r LocalHandlaj_wMemI 
MemQ!Y_ manim.er LocalHandleDelt"!(nNewDeltaj_ 
MemQ!Y_ man<m?r Locallni!(wSe_g_ment wStart wEnq}_ 
MemQ!Y_ man~ Localloc~hMemJ_ 
Memqry mana_g_er LocalMelt{Dummrl_ 
Memqry_ man<!Q_er LocalNoti~Noti.fyFuncI 
Memcmi_man~ LocalReAllo~hMem wB~es wFI~ 
Memqry_ man<!Q_er LocalShrin~hS~ wSizE[ 
MemQ!Y_ manim.er LocalSizej_hMemJ_ 
MemQ!Y_ man<m?r LocalUnlocJ1hMeml 
Memo_rymanag_er LockDataj_Duml'TlYl 
Resource mani!9_er LockResource]hResDat& 
Resource man<!Q_er LockS~men[wSEl_Q_menfl: 
Util~ LOWORD]lntE!_g_e!f 
GDI conversion LPtoDP.i_hDC .!Q.Points nCoun!.[ 
Atom man<!Q_er MAKEINTATOM.i_wlntEl_Q_eQ_ 
Atom man1!9_er MAKEINTRESOURCE;f nlntEl_Q_e!'.}_ 
Utility_ MAKELONGlnlowWord nHJg_hWordj 
Util~ MAKEPOINi]ln~r[ 
Module manim.er MakeProclnstanc~roc hlnstanc![ 
Window dia.!Qg_ box Mcm_DiajQg_RecfiliD!9..!Q_Recil_ 
Uti!fu'._ max value 1 value 2 
Window error MessageBeeQ(wT~e) 
Window error Mess<!Q_eBoXlhWndParent IQ_TextJQ_C~ion w"Tl'Q_e} 
Util~ min value 1 value 2 

GDI OU!Q_Ut MoveT<!i.hDC X Yl 

Returns 
None 
nResult 
blnverted 
bChild 
bAvailable 
bUsed 
wCheck 
blconic 
bE"!Q!y_ 
bExists 
bEnabled 
bVisible 
bZoomed 
bKilled 
None 
bDrawn 
hRes 
hBitma...Q_ 
hCursor 
hlcon 
hLibModule 
hMenu 
bLoaded 
hResData 
nSize 
cLowB_1!e 
hMem 
wLarg_est 
hOldMem 
wFl'!9_S 
hOldMem 
None 
hMem 
nCurrentDelta 
bResult 

IJ:>Address 
None 
.!QPrevFunc 
hNewMem 
wSize 
w~es 
bResult 
hMem 
JQ_ResData 
hS~ment 
wLowWord 
bConverted 
nAtom 
lplnt~g_erlD 
dwlntEl_Q_er 
l.Q.tPoint 
.!Q_Address 
None 
nMaximum 
bBee_p 
nMenultem 
nMinimum 

tmPrevPos 

Ref PE!fl_e # 
342 
343 
343 
344 
344 
345 
345 
346 
346 
347 
347 
347 
348 
349 
350 
351 
351 
352 
353 
354 
355 
355 
356 
356 
357 
357 
358 
359 
359 
360 
360 
361 
361 
361 
362 
362 
363 
363 
364 
366 
366 
367 
367 
368 
368 
369 
369 
370 
370 
370 
371 
371 
372 
373 
373 
373 
376 
376 
376 
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Function Name Description Tjlp(J_ 
Move Window Causes WM SIZE messag_e to be sent to hWnd Window di~~ 
OEMToANSI Converts OEM char strif}g_ to ANSI strif}g_ Stril'!Q_ translation 
OffsetCl.!2._R_g_n Moves cli2Q!Qg_r~on X units horiz and Y units verticaljy_ GDI c!!22[Qg_!Y_n 
OffsetRect Moves rectar:!fl]e X units horiz and Y units verticaljy_ Window rectangle 
Offsetl3gn Moves r~on X unit horiz and Y units vertically_ GDlr~on 
OffsetView_l)_ortO!Y_* Modifies view_l)_ort or!gjn relative to current values GDlr~on 
OffsetWindowO!Y_* Modifies window orjgjn relative to current values Windowdi~!!Y_ 
0...Q_enCl.!2._board 0..£.en c!!e_boardJQ_revents other ~s from modi!l'.!r:!fll Window clJel>oard 
O_fillnComm 0..£.ens device named ~lpCommName for comm use Communications 
O_l)enFile Creates cm_ens recm_ens or deletes file named Q}'_IQFileName File 1/0 
O_l)enlcon O_l)_ens qQ_ecified window WindowdiSQll!Y.. 
O_l)_enSound O_l)_ens_Ql~device for exclusive use Sound 
PaintR_g_n Fills hR_g_n with current brush GDI ou!Q_ut 
PatBlt Combines bit....E!_attern with one alreac!l_on device GDI ou!Q_ut 
PeekMessl!9_e Places mess'!9_ejjf ar:!tl_at!Q_M!fil. Window message 
Pie Draws arc and connects two enclQ_oints to center GDI ou!Q_ut 
PlayMetaFile PlayJl contents of metafile on device context hDC GDlmetafile 
Pl~etaFileRecord* Pl~s metafile record ~ executif}g_ GDI calls GDI metafile 
Po]_yg_on Draws ..£_o.!Y.9_on GDI ou!Q_ut 
PoJyline Draws set of line s~ments GDI ou!Q_ut 
PostA...QQ_MeSS'!fl..e Posts mess~e to ap_Qlication Window messag_e 
PostMeSSC!ge Posts messag_e in !!QQ!ication _g_ueue Window mess'!9..e 
PostQuitMessag_e Posts WM QUIT messag_e to !!QQ!ication Window mess'!9..e 
PtlnRect Determines whether..£_oint lies within !!>_Rect Window meSS'!fl..e 
PtlnR~on Determines whether X Y is within hR_g_n GDlr~on 
PtVisible Determines whether X Y is in c!!22[r}g_r~on of hDC GDI region 
ReadComm Reads '=!E_to nSize ~es from nCid into .!2_Buf Communications 
Rectar:!fl]e Draws rectar:!fl]e GDI ou!Q_ut 
RectVisible Determines if arlY_Q_art of !Q_Rect lies within cliQQIQg_rgn GDI clilm_iQg_rg_n 
RegisterClass R~isters a window class Window class 
RegisterClip_boardFormat Rtmisters new clJe!>oard format Window clJe!>oard 
R~sterWindowDestro_y_• Locks windows from destruction ~other tasks Window manag_er 
R~sterWindowMessag_e Defines new unig!Je window mess'!9..e Window mess'!9..e 
ReleaseCC!Q!ure Releases mouse in_Q_ut restores normal_Q_rocessif}g_ Window iQQ_ut 
Release DC Releases di~ay context Window _paintif}g_ 
RemoveFontResource Removes font from font table Resource manag_er 
Remove Prem_ Removes !!>_Strif}g_ from .£.l'O...Q.er:!Y_ list Window .£.l'O..£.er\Y_ 
Rcm!rlv'lessag_e R~ies to mess'!fl..e without returnif}g_ control Window mess'!9_e 
Restore DC Restores di~!!Y_ context to _Q!'evious state GDI di~!!Y_COntext 
RGB Creates RGB color from individual color values GDI ou!Q_ut 
RoundRect Draws rounded rectangle GDI ou!Q_ut 
Save DC Saves current state of diSQIC!Y_ context GDI diSQI~ context 
Scale View_p_ortExt* Modifies view_l)_ort extents relative to current values GDI rtmion 
ScaleWindowExt* Modifies window extents from current values Window dis_QI~ 
ScreenToClient Converts screen coords at ]Qpoint to client coords Window coordinate 
Scroll DC* Scrolls rectalJfl:)e of bits in di~~context GDI di~~context 
ScrollWindow Moves contents of client area ~Xamount Yamount Window scrollil'!Q_ 
SelectCl.!2._R_g_n Selects hR_g_n as current cli2Q!Qg_ r~on for di~ context GDI selection 
SelectOl?i._ect Selects hO~ect as current object GDI selection 
SendDlgltemMeSS'!fl..e Sends messag_e to nlDDlgltem within dialqg_ box hDJg_ Window dialqg_ box 
SendMessag_e Sends messag_e to window or windows Window messag_e 
SetActiveWindow Makes tiled or~ window the active window Window diSQI~ 
SetBitmC!Q_Bits Sets bitm<!Q_bits to valuesJ!!ven at.!2_Bits GDI drawiQg_ ol?i._ 
SetBitmC!Q_Dimension Associates width and height with a bitm<!Q_ (in .1 mmJ_ GDI drawiQg_ ol?i._ 
SetBkColor Sets background color to closest to rgbColor GDI diSQlay_ context 
SetBkMode Sets baclsground mode GDI di~~context 
SetBrushOrg_ Sets or!gjn of all brushes into hDC di~~ context GDI diSQl~context 
SetCC!Q!ure Causes mouse i~t to be sent to hWnd Window in_Q_ut 
SetCaretBlinkTime Establishes caret flash rate Window caret 
SetCaretPos Moves caret to X Y ..£.OSition Window caret 
SetClassLoQg_ R~aces IOI![ value at nlndex in WNDCLASS struct Window class 

1e S.J:'{ltax~m_un 
MoveWindowihWnd X Y nWidth nHejg_ht,bl 

:,ts] 
iQ_ain[ A 

OemToAns!.(!Q_OemStr !Q_AnsiStQ_ 
OffsetCl!2._f!g_nJ.hDC X 'Q_ 
OffsetRect(IQRect x.vI 
OffsetfklnihFfiln X YI 
OffsetView_l)_ort0!9.[hDC X Yl 
OffsetWindowOrg.(_hDC X,Yl 
OpenCl.!2._board_ihWnd_l 
O_l)_enComrrl[IQ_ComName nlnQueue nOut< 
O_l)_enFilaj]QfileName,!!>_ReO_l)_enBuff wSM 
O_l)_enlconihWnd} 

i3uitl: Q 
-~ 

0..£.enSound]_ 
PaintR_g_nJ.hDC hf!g_'!)_ 
PatBl!{!'lDC X Y nWidth nHejg_ht dwRo_& 
PeekMess'!9..~Msg, hWnd wM!fil_filterMin 
PieihDC X1 Y1 X2 Y2 X3,Y3 X4 v<[ 

tv1sgFilterMax,bRemoveM~ w 

Pl!!Y_MetaFiltlhDC hME[ 
Pl~MetaFileRecordlhDC,!Q_Handletable@ M !taRecord nHndl 
PoJ.yg_onJ_hDC !Q_Points nCoun!.l. 
Polyline_(_hDC lpPoints nCountl 
PostA__i:mtv1essag_<ii:hTask wM~wParam IP£1 
PostMess<!9_ttl_hWnd wM~wParam IParaf'!J: 

!fnl 
L 

PostQuitMess<!9_elnExitCodel_ 
PtlnRec!.{!Q_Rect,Poin!l_ 
PtlnR~onlhR_g_n X,Yl 
PtVisiblaj_hDC X 'Q_ 
ReadComminCid ,IQ_Buf nSizeI 
RectanglelhDC X1 Y1 X2 Y~ 
RectVisibltlhDC,,IQ_Rec[ 
R~sterClas~WndClas![ 
R~sterC!!e_boardFormafilQformatNam~ 
R~sterWindowDestr@:_hWnd fRe_gjsted_ 
R~sterWindowMess'!fl..ei!Q.Strif!91 
ReleaseCf!E!urEill_ 
ReleaseDClhWnd hDCl 
RemoveFontResourcaj]Qfilenamitl: 
RemovePrqQ_{_hWnd .!2_StrinJJl 
R~Mess~Re..Q!tl 
RestoreDCJ.hDC nSavedDC_l_ 
RGBJcRed cGreen,cBlue)_ 
RoundRec[hDC X1 Y1 X2 Y2 X3,Y3I 
SaveDClhDC} 
ScaleView..£.ortEx@DC Xnum Xdenom Yn1 
ScaleWindowEx[hDC Xnum Xdenom Ynu 

i Ydenoml 
;vdenoml 

...!!!. 
·.!21 

ScreenToClien!(_hWnd )Qpoin!.l. 
ScrollDC_ihDC dx ~cScroll !QrcC\!Q..h!'.9! 
ScrollWindow_{_hWnd XAmount,YAmount,.!f~ 
SelectCl]Q_R_g_l}_{_hDC,hR_g_nl 
SelectObject(hDC hOl?l_ec[ 

i.e_date,.[QrcU_Q_dataj_ 
!3Ct,!2_Clj£.Rec!.l. 

u 
Ff 

SendDlgltemMessag_eJhDfili nlDDJgltem,wM 
SendMessf!illRhWnd wM~wParam IParC!r 

;L wParam IParamI ~ 
!!}). 

SetActiveWindowlhWndl 
SetBitmC!Q_BitslhBitm1!2i_dwCount,!2_Bit!tl_ 
SetBitmapDimensiol}_{_hBitmap,X,Yl 
SetBkColor[hDC,rg_bColor[ 
SetBkModelhDC, nBkModitl: 
SetBrush0!:9..(hDC X,Y} 
SetCa_.Q!uraj_hWn<tl_ 
SetCaretBlinkTimelwMSecond!tl_ 
SetCaretPo~X.'Q_ 
SetClassLong(hWnd nlndex INewLor}gl 

Returns 
None 
bTranslated 
nRgnTy_Qe 
nResult 
n R_g_n T-1Q.e 

[Q!PrevPos 
lptPrevPos 
bO_l)ened 
nCid 
nFile 
bO..£.ened 
nVoices 
bFilled 
bDrawn 
bPresent 
bDrawn 
bPl~ed 
None 
bDrawn 
bDrawn 
bPosted 
bPosted 
None 
blnRect 
bSuccess 
bVisible 
nB_ytes 
bDrawn 
bVisible 
bRe_gjstered 
wFormat 
bProtected 
WM!fil. 
None 
nReleased 
bSuccess 
hData 
None 
bRestored 
DWORD 
bDrawn 
nSavedDC 
nPrevExts 
nPrevExts 
None 
bDidScroll 
None 
nR_JlnType 
hOldObj_ect 
I Result 
IR~ 
hWndPrev 
bC~ed 

I ptOldDimensions 
rg_bOldColor 
nOldBkMode 
dwOldOrjg)n 
hWndPrev 
None 
None 
IOldLoQg_ 

Ref P£1M # 
377 
378 
378 
379 
380 
380 
381 
381 
382 
383 
384 
385 
386 
386 
387 
389 
390 
391 
391 
392 
393 
393 
394 
395 
395 
396 
397 
397 
398 
398 
400 
400 
400 
401 
401 
402 
403 
403 
404 
405 
405 
407 
407 
408 
408 
409 
410 
411 
412 
414 
414 
415 
416 
416 
416 
417 
418 
418 
419 
419 
420 
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Table 6. 72. Continued 

Function Name Descr}j:JJion 
SetClassWord RE!Qlaces word at nlndex in WNDCLASS struct 
SetCl)Q_boardData CqQ)es hMem into cl.!.E?._board 
SetCl]Q_boardViewer Adds hWnd to cl.!QPoard viewer chain 
SetCommBreak Sets break state of device nCid and su~ends transmission 
SetCommEventMask Sets event mask of device nCid 
SetCommState Sets device to state spjlcified in lp_DCB 
SetConvertHook* 
SetConvertParms* 
SetConvertWindowHeJ.g_ht* 
SetCursor Sets cursor sh~e to hCursor· removes if hCursor=Null 
SetCursorPos Sets mouse cursor to screen coords X Y 
SetD.!R!temlnt Sets text of nlDD.!R!tem to stri129_re_Q!'esenti129_wValue 
SetDJ.g_ltemText Sets c~ion or text of nlDD.!R!tem to Stri129_ 
SetDoubleClickTime* Sets mouse doubleclick time 
SetEnvironment CqQ]es data at !Q_Environ to device at _IQPortName 
Set Focus Assj_g_ns ir}Q!Jt focus to hWnd 
SetKEiY._boardState * CC!Qies buffer to k~board state table 
SetMa_QMode Sets m~'![ mode of hDC 
SetMapi:ierFl~s· Alters algorithm used by_font mapp_er 
SetMenu Sets window menu to hMenu· removes if hMenu=Null 
SetMessag_eQueue * Creates new messag_e_g_ueue 
SetMetaFileBits Creates memqry_ metafile from data in memqry_ block 
SetParent* Cha129_es__l)_arent window of child window 
SetPixel Sets _.e!xel at X Y to device color closest to r.g_bColor 
SetPo!ffillMode Sets_Qojyg_on filli129_mode for hDC 
SetPriorl!Y. Sets task _Q!'iori~ 
Set Prop_ Copies strin_g_and data handle to pnmert~list of hWnd 
SetRect Fills RECT struct at_IQ_Rect with _ _given coords 
SetRectEm__my_ Sets IQ_Rect to em_my_ rectangle Iall coords zerQ[ 
SetRectF!gri* Creates rectarig_ular r~on 
SetRelAbs Sets the relabs flag_ 
SetResourceHandler Sets function address of resource handler 
SetAOP2 Sets drawi129_ mode 
SetScrollPos Sets scrollbar elevator to nPos· redraws if nonzero 
SetScrollAarig_e Sets min/max scrollbar 119sitions for scrollbar 
SetSoundNoise Sets source and duration of noise from_g!C!Y_ device 
SetStretchBltMode Sets stretchirig_mode for StretchBlt function 
SetSwa__l)_AreaSize * Cha129_es amount of memq!Y_used trl_code s~ment 
Set~sColors Cha129_es one or more sy_stem colors 
Set~ModalWindow Makes window a ~tern modal window 
SetTextAl)g_n* Sets text alig_nment flag_ 
SetT extCharacterExtra Sets amount of intercharacter SQ_acirig_ 
SetTextColor Sets text color to device color closest to r.g_bColor 
SetTextJustification Pr~ares GDI tolustify_text line 
SetTimer Creates ~stem timer event 
SetView__l)_ortExt Sets x/_y_extents of view__l)_ort for hDC 
SetView__QortOr.g_ Sets view__l)_ort orl.9!n for hDC 
SetVoiceAccent Places an accent in voice_queue 
SetVoiceEnvelQg__e Places envelQg__e in voice_g_ueue 
SetVoiceNote Places note in voice_g_ueue 
SetVoiceQueueSize Allocates n~es of memo_!}'._for voice_g_ueue 
SetVoiceSound Places frequency and duration in voice_queue 
SetVoiceThreshold Sets threshold level for voice_g_ueue 
SetWindowExt Sets iJ.i extents of window of hDC 
SetWindowL0129_ Cha129_es window attribute identified trl_nlndex 
SetWindowOrg_ Sets window orl.9!n of hDC 
SetWindowPos* Cha129_es size position ordering of window 
SetWindowHook Installs fil'Stem or C!mJlication hook 

7}i:Jt9_ S_y_ntax _Lawmentsl_ 
Window class SetClassWor<!{_hWnd nlndex wNewWor<!l_ 
Window cljg_board SetCl.!.E?._boardDataj_wFormat hMem~ 
Window cl)Q_board SetClipboardViewer[hWn<[ 
Communications SetCommBreak[nCidI 
Communications SetCommEventMask[nCid nEvtMas!S[ 
Communications SetCommState]g_ocsI 

Window cursor SetCurso!1hCurso!l 
Window cursor SetCursorPo~X Yl 
Window dialqg_box SetDlgltemlnt(hDlg,nlDDlgltem wValue bSig_ned} 
Window dialqg_box SetD!gltemTex[hDlg,_nlDDlgltem,!Q_Strir}gi 
Window in_J.l_Ut SetDoubleClickTim~wCoun[ 
GDI information SetEnvironmenfilQ_PortName !Q_Environ,nCoun!i. 
Window in_Qut SetFocu~hWnq)_ 
Window i'!Q_ut SetK~boardStataj!e_K~Statel 
GDI diSQlay context SetMapMode(hDC nMapModef 
GDlfont SetMa_im_erFlag_slhDC,wFI~ 
Window menu SetMenulhWnd hMenuI 
Window messa_g_e SetMessag_eQueuelcM~ 
GDlmetafile SetMetaFileBitslhMeml 
Window manag_er SetParen!.(.hWndChild hWndNewParen!)_ 
GDlou~ut SetPixe!(hDC X Y rgbColo!l 
GDI diSQlay context SetPo!ffillMode{hDC nPolyFillMode) 
Task SetPriori!i[hTask nCharig_eAmoun[ 
Window j:ll"Qi:!__ert~ SetPrQQ°[hWnd !Q_Striri_g,hDat& 
Window rectang!e SetRec!llilRect X1 Y1 X2 Y~ 
Window rectang!e SetRectEm~Rec[ 
Window rectang!e SetRectF!g_ri]lR_g_n X1 Y1 X2 Yzj_ 
GDI di~~context SetRelAb~hDC nRelAbsModaj_ 
Resource manager SetResourceHandler_(hlnstance !e_Typ_e lpLoadFunc} 
GDI disj'.)lf:iY context SetAOP~hDC nDrawModl[ 
Window scrollirig_ SetScrollPoS[hWnd nBar nPos bRedra~ 
Window scrollirig_ SetScrollAarig_ej_hWnd nBar,nMinPos nMaxPos bRedraw~ 
Sound SetSoundNoiselnSource nDuratiol}}_ 
GDI di~C!Y_context SetStretchBltModej_hDC nStretchMode~ 
MemQ!Y_ manag_er SetSwapAreaSize(rsSize) 
Window~ info Set~ColorsinCharig_es lg__~sColor,IQ_ColorValue~ 
Window attribute Set~sModalWindowihWndI 
GDI di~~ context SetTextAl)g_r![hDC wFI~ 
GDI texUust]& SetT extCharacterExtra]iDC nCharExtraj_ 
GDI di~~context SetTextColotl_hDC rg_bColoQ_ 
GDI textlustfu'.. SetTextJustificationlhDC nBreakExtra nBreakCoun!)_ 
Window in__l)_ut SetTimetl_hWnd nlDEvent wEl1!Q_seJQ_TimerFunq}_ 
GDI di~C!Y_ context SetView__l)_ortEx!.(.hOC X Y~ 
GDI disi:>!f!Y context SetViewportOrg{hDC X YI 
Sound SetVoiceAccen[nVoice nTem__l)_o nVolume nMode nPitct[ 
Sound SetVoiceEnvelQg__einVoice nSh~e.nR~ea[ 
Sound SetVoiceNotelnVoice nValue nle~h nCdottl 
Sound SetVoiceOueueSize(nVoice nB~es) 
Sound SetVoiceSoundinVoice nFr~uengy_, nDuratior}l 
Sound SetVoiceThresholtjinVoice nNote~ 
GDI di~~ context SetWindowEx[hDC X Yi 
Window attribute SetWindowlolJ.9..{_hWnd nlndex INewlolJ.91 
GDI di~C!Y_ context SetWindowOrg(hDC X Y1 
Window manag_er SetWindowPoS[hWnd hWndlnsertAfter x,y_,cx,gy_, wFla9[ 
Window hook SetWindowsHook[nFilterTYQ_e IQFilterFunQ[ 

Returns 
IOldWord 
hCl)Q_Data 
hWndNext 
nResult 
!Q_Event 
nResult 

hOldCursor 
None 
None 
None 
None 
nCo.£led 
hWndPrev 
None 
nOldMcm_Mode 
dwPrevFlag_ 
bSet 
bNewQ 
hMF 
hPrevParent 
rg_bActualColor 
nOldPolyFillMode 
nNew 
bSet 
nResult 
nResult 
None 
nOldRelAbsMode 
\g__LoadFunc 
nOldDrawMode 
nOldPos 
None 
nResult 
nOldStretchMode 
n Par'!Q!cm_hs 
None 
hPrevWnd 
wXYAl)g_n 
nOldCharExtra 
.!:9_bOldColor 
nSet 
nlDNewEvent 

l.mOidExtents 
l.mOldOrjgln 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 

1£!:01dExtents 
IOldL0129_ 

l.mOldOrigin 
None 
_IQPrevFilterFunc 

Ref Pag_e # 
421 
422 
424 
424 
425 
426 

426 
427 
427 
428 
429 
429 
430 
431 
431 
433 
433 
434 
434 
435 
435 
436 
437 
437 
438 
439 
439 
440 
440 
442 
444 
445 
446 
447 
448 
448 
450 
450 
452 
452 
453 
454 
455 
457 
457 
459 
459 
460 
461 
461 
462 
463 
464 
465 
466 

(Continued) 

(..) 
'-.I 
I\) 

CJ) 
<D n. 
O" 
:J 

0) 



Function Name 
SetWindowText 
SetWindowWord 
ShowCaret 
ShowCursor 
ShowOwnedPO_Q_l!Q._s* 
ShowScrollBar• 
ShowWindow 
SizeofResource 
StartSound 
StoQ_Sound 
Stretch Bit 

Sw~MouseButton 
~ncAllVoices 
TextOut 
Throw 
TranslateAccelerator 
TranslateMess'!9_e 
TransmitCommChar 
Ung_etCommChar 
UnhookWindowsHook* 
UnionRect 
UnlockData 
UnlockResource* 
UnlockSe_g_ment 
UnrealizeOl?.i_ect 
U_Q_dateWindow 
ValidateFreeSQ_aces• 
Validate Reel 
Validatefkln 
WaitMessag_e 
WaitSoundState 
WindowFromPoint 
WinMain 
WndProc 
Write Comm 
WriteProfileString_ 
Yield 

Version Info: 

Notes: 

Source: 

See Also: 

DescrifJtion 
Sets window c~ion or text to )Q_String_ 
Chang_es window attribute ~ecified ~nlndex 
DiSQl~s new caret or rediSQI~ hidden caret 
Adds 1 to cursor disQI® count if nonzero· otherwise -1 
DiSQl<!Y_s or hides all_QQl:ll.JQ_ windows 
DiSQl<!Y_S or hides scroll bar 
DiSQI~ or removes window as ~ecified ~ nCmdShow 
Returns size of resource hReslnfo in ~es 
Starts.£!~in each voice_g_ueue 
St()_Q_S .£la}'ing all voices 
Moves bitmap from source rect to destination rect 

Sw~s meaning_ of left/rjg_ht mouse buttons if bSw<!Q:= True 
Places ~nc mark in each voice_g_ueue 
Writes character stri~ at X, Y 
Restores execution environment to values in ll:>_CatchBuf 
Processes k~board accelerators for menu commands 
Translates virtual k~trokes into char mess'!9_es 
Places character cChar at head of transmit_g_ueue 
Makes character cChar next character to be read f/_g_ueue 
Removes filter function from hook chain 
Stores union of two rectar!Q!es 
Unlocks data SEiil_ment 
Unlocks resource, decrements reference count 
Unlocks wSEiil_ment 
Directs GDI to reset or)gjn of brush when it is selected 
Notifies ~ication when window needs redrawi~ 
Determines whether free sEiil_ments contain valid contents 
Releases rectar!Q!e )Q_Rect from rEm_ainting_ 
Releases hR_g_n from rEm_ainting_ 
Yields control to other C!QQ)ication 
Waits until.£!~driver enters nState 
Identifies window containi~ Pointjjn screen coordaj_ 
EntrYJJ_oint for Windows appJication execution 
Processes messag_es sent to it 
Writes un to nSize ~s from buffer to device nCid 
C<m]es !Q_String_ to WIN.IN! file 
Halts current task and starts al}Y_ waiti~ task 

•Applicable to versions of Windows beginning with 2.0 

C is case sensitive. Lowercase prefix to argument 
and result names are data type indicators. 

Microsoft Windows SOK Programmer's Reference 2.0 

6.71. Windows Function Summary by Version 
6.73. Windows Function Summary by Type of Function 

T~ SJ117tax (Jlrg_umentsI 
Window attribute SetWindowTex![hWnd,IQ_Strir!QI 
Window attribute SetWindowWordlhWnd nlndex wNewWordL 
Window caret ShowCare!.(_hWndl 
Window cursor ShowCurso!:.(_bSholh') 
Window diSQl<!Y_ ShowOwned POQ_u_Q§"[hWnd fShovtl: 
Window diSQI~ ShowScrollBa[hWnd wBar fShowI 
Window diSQI~ ShowWindowlhWnd nCmdShowI 
Resource man'!9_er SizeofResourcelhlnstance hReslnfql 
Sound StartSoun<!Q_ 
Sound StoQ_Sound() 
GDI output StretchBlt(hDestDC,X,Y,nWidth,nHeight,h8rcDC,XSrc,YSrc,nSrcWidth, 

nSrcHe_ig_ht dwRo_Q}_ 
Window in_m.it Swl:!Q_MouseButto'!(_bSw~ 
Sound S_yncAllVoiceill 
GDI ou!E!_ut TextOut{hDC X Y !Q._Stril}g,nCoun!l_ 
Module manag_er Throw]Q_catchBuf nThrowbachl" 
Window mess<!9_e TranslateAccelerato[hWnd hAccTable,)Q_M~ 
Window mess'!9_e TranslateMess'!9_ej]Q_M~ 
Communications TransmitCommCha!l.nCid cCha.!:.)_ 
Communications Ung_etCommChaifnCid cChar}_ 
Window hook UnhookWindowsHook[nHook ]I>fnHook[ 
Window rectar!Q!e UnionRecilll?_DestRect IQ_Src1 Reel )Q_Src2Rec[ 
Memo..!Y_ man'!9_er UnlockDat~Dumm...Yi 
Resource man'!9_er UnlockResourcE!(hResDataj_ 
Memqry_manag_er UnlockSE!9._men!.(_wSEi9_men!.l_ 
GDI diSQI~ context UnrealizeOblec!.{_hBrushl 
Window...e_ainti~ U_Q_dateWindow(hWn<ll_ 
Memq_ry manag_er ValidateFree~ces() 
Window _Q_ainting_ ValidateRec![hWnd !Q_Rec[ 
Window _Q_ainting_ ValidateR_g_ri[hWnd hR_g_n} 
Window mess'!9_e WaitMess!!9ill 
Sound WaitSoundStat~nStatel 
Window coordinate WindowFromPoin!.{_Poin!l_ 
Window main WinMain(hlnstance,hPrevlnstance,lpCmdL.ino nCmdShowl 
Window WndProC[hWnd wMsg,wParam,IParamI 
Communications WriteComminCid,)Q_Buf nSiz~ 
Windows init file WriteProfileStril}flf!Q_lillQ)icationName IQ_Ke:d'iame,IQ_StriQf!I 
Task Yiel<!Q_ 

Returns 
None 
wOldWord 
None 
nCount 
None 
None 
bShown 
wEMes 
None 
None 
bDrawn 

bSw~ed 
nResult 
bDrawn 
None 
nTranslated 
bTranslated 
nResult 
nResult 
bUnhooked 
nUnion 
None 
hSe_g_ 
hMem 
bUnrealized 
None 
lQ_strlnvalid 
None 
None 
None 
nResult 
hWnd 
nExitCode 
IRfil>IY_ 
nE:Mes 
bResult 
bResult 
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6.73. WINDOWS FUNCTION SUMMARY BY TYPE OF FUNCTION VJ 

Function Name DescrjQ!ion 
MoveConvertWindow* 
SetConvertHook* 
SetConvertParms* 
SetConvertWindowHej_g_ht* 
Add Atom Creates atom for character stril}g_IQ_Strif!Q_ 
DeleteAtom Deletes nAtom if its reference count is zero 
FindAtom Retrieves atom associated with .!Q_Strif!Q_ 
GetAtomHandle Returns handle of atom stril!fl. 
GetAtomName Copies nSize chars of stril!fl. of atom to .!Q_Buffer 
GlobalAddAtom* Addsglobal atom to the atom table 
GlobalDeleteAtom* Deletes _global atom from the atom table 
GlobalFindAtom* Finds character strif!Q_ within atom table 
GlobalGetAtomName Returns c<mY_ of strif!Q_ associated with an atom 
lnitAtomTable Initializes atom hash table 
MAKEINTATOM Casts int~er as a!:9_ument for AddAtom 
MAKEINTRESOURCE Casts int~er as a!B!Jment for AddAtom 
BuildCommDCB Fills device control block with control codes 
ClearCommBreak Clears comm break state for nCid device 
CloseComm Closes comm device nCid]irst transmits butte[[ 
EscaQ_eCommFunction Executes escaQ_e function nFunct for device nCid 
FlushComm Flushes characters from_g_ueue of device nCid 
GetCommError Fills lpStat buffer with status of nCid device 
GetCommEventMask Retrieves then clears, the event mask for nCid 
GetCommState Fills !QPCB buffer with DCB of nCid device 
O_Q_enComm O_Q_ens device named ~CommName for comm use 
ReadComm Reads l!Q_to nSize fur!_es from nCid into !Q_Buf 
SetCommBreak Sets break state of device nCid and su~ends transmission 
SetCommEventMask Sets event mask of device nCid 
SetCommState Sets device to state ~ecified in .!Q_DCB 
TransmitCommChar Places character cChar at head of transmit_g_ueue 
Uf!Q_etCommChar Makes character cChar next character to be read fl queue 
WriteComm Writes un to nSize ~es from buffer to device nCid 
Fatal Exit Halts Windows and__Qfomj,lts throug_h AUX 
GetTem_Q_Drive Returns qmimal drive letter for tem_Q_file 
GetT erl}Ef ileName Creates tem29r'!!Y_ file name 
O_Q..enFile Creates o_Q_ens req_Q_ens or deletes file named ~ileName 
ExcludeU_Q_dateR_!J_n* Excludes a region in window from clipping_ region for window 
ExcludeCll.E!_Rect Creates new cl_iQQiQQ_rElgion for rectarigle 
GetCljQ_Box C~es cl]QQ!Q9- rect bound'!'}'._ to !Q_Rect 
GetMaQ_Mode Returns current m<mQjl!fl. mode 
lntersectCl!Q.Rect Forms new cl]QQ!!]i r~on from intersection 
OffsetCl.iQ.R_g_n Moves c!!..eQ!l}flJ~on X units horiz and Y units verticaljy_ 
RectVisible Determines if al:!Y...£arl of .!Q_Rect lies within c!!Q.Qif'!Q..!Il_n 
ESCaQe Accesses device facilities not available throl.Jgh GDI 
EscaQ_e ABORT DOC} Aborts currentjob 
EscaQ_e BANDINFQl* C~es bandil'lQ_C'!Q..abili.!Y._info to IQ!ndata structure 
EscaQ_e DEVICEDAT& Send data direct!Y_to__Qfinter 
EscaQ_e DRAFTMOD~ Turns draft mode ON or OFF 
Esca_Q_e DRAWPA TTERNRECTl* Creates _Q_attern usiQfl_rules for PCL_Qrinters 
Esc~ ENABLEDUPLEXl* Enables dl!Q!ex _Q!"intil]L c~abilities 
Esc@_e ENABLEPAIRKERNING} Enables or disables kerning ability of device 
Escai:>_e ENABLERELATIVEWIDTHS} Enables or disables relative character widths on device 
EscaQ_e ENDDOC_l_ Ends _pJintlob started qy_ EscaQ_eSTARTDOC 
Esc~e EXTTEXTOUTl More efficient TextOut for justification and kernif!Q_ 
Escai:>e FLUSHOUTPUf[ Flushes ou!Q_ut in device buffer 
Escai:>_e GETCOLORTABL~ C~es RGB color table to !Q_OutData 
Escai:>_e GETEXTENDEDTEXTMETRIC~ Fills b~1ffer with extended text metrics for font 
Escai:>_e GETEXTENTT ABLEl Returns width of individual_g_roi,!Q_ of consec chars 
Esc~ GETPAIRKERNTABLE_l_ Fills buffer at .!Q_OutData with kerni"!9..Q.air table for font 

Type SJ'.!1tax EIJElmentsl_ 

Atom mancm_er AddAtom]Q_StrirlQI 
Atom mancm_er DeleteAtomlnAtom_l_ 
Atom mancm_er FindAtomJ!Q__Stril}fil_ 
Atom mancm_er GetAtomHandle_(_wAtoml 
Atom man~er GetAtomName_(_nAtom .!Q_Buffer nSizf[ 
Atom manager GlobalAddAtom(lpStriQg) 
Atom manager GlobalDeleteAtom{nAtomT 
Atom mancm_er GlobalFindAtom]gStririQI 
Atom mancm_er GlobalGetAtomNamE[nAtom .!Q_Buffer,nSizel 
Atom man~er lnitAtomTablaj_nSizaj_ 
Atom man~er MAKEINTATO~wlnt~e!1 
Atom man~er MAKEINTRESOURCE;..{_nlnt~ed_ 
Communications BuildCommDC~{lpDef lpDCB} 
Communications ClearCommBreak[nCi<[ 
Communications CloseCommJ:nCi<[ 
Communications EscaQ_eCommFunctionlnCid nFun<& 
Communications FlushComn:!.{_nCid,nQueuitl_ 
Communications GetCommErro!:(nCid,!e_Sta!l. 
Communications GetCommEventMask(nCid nEvtMask) 
Communications GetCommStatE[nCid !Q_DC!IT 
Communications O_Q_enComm]Q_ComName nlnQueue nOutQueutl 
Communications ReadCommJ:nCid !Q_Buf,nSiztl 
Communications SetCommBreak[nCic;[ 
Communications SetCommEventMas~nCid,nEvtMasJ1 
Communications SetCommStateJ!p_DCEn_ 
Communications TransmitCommCha!:i_nCid cChad_ 
Communications UngetCommCha!:i_nCid cCha!1 
Communications WriteComfl!lnCid,lpBuf nSiztl 
Debug_gil'lQ_ FatalExi[Codtl 
File 1/0 GetTell!QPriv~Drivelette[i 
Filel/O GetTelllQ.fileNameJ:cDriveLetter l]:>f'refixStri".!fh_wUnjg_ue,.!Q_Tem_QfileNamtl 
Filel/O O_Q_enFil~ileName .!Q_ReO_Q_enBuff, wS!i'.Jftl. 
GDlc!!..eQ!l]l_ ExcludeUpdatef!9.'!(_hDC,hWnc!}_ 
GDI cli~iQgrgn ExcludeCIJQRec[hDC,X1 ,Y1 X2 Y2} 
GDI cliQQif')g_rg_n GetCliQ_Bo&hDC,!Q_Recfl: 
GDI clifmif!9_!:9_n GetMC!Q._Mod~hDC} 
GDI cliQQif')g_rg_n lntersectCli.E!_Reci{_hDC X1 Y1 ,X2 Y21 
GDlc!!..eQ!l!fl.!'.9..n OffsetCljQ_F!f!.n_(_hDC ,X, Yl 
GDI clj2Q!J'!Q...!:9_n RectVisible_(_h DC ,!Q_Rec!l 
GDI control Escape hDC nEscaQ_e,nCount,.!QjnData !e_OutDataj_ 
GDI control Escape hDC,ABORTDOC Null,lpstrNull lp_strNuif[ 
GDI control Escape hDC BANDINFO nCount IQlnData!Q_OutDatci[ 
GDI control ESCC!Q._e hDC DEVICEDATA,nCount,!QlnData !Q_OutDatci[ 
GDI control EscaQ_e hDC DRAFTMODE 2,iQ_DraftMode iQ_strNul[ 
GDI control EscaQ_e hDC,DRAWPA TTERNRECT nCount IQ!nData !Q_OutDataj_ 
GDI control EscaQ_e hDC ENABLE DUPLEX nCount .!QjnData .!Q_OutDataj_ 
GDI control Escape hDC ENABLEPAIRKERNING,nCount,.!.Q!nData IQ_OutData} 
GDI control Escai:>e hDC, ENABLERELATIVEWIDTHS,nCount !Qin Data !Q_OutDatci[ 
GDI control EscaQ_e hDC,ENDDOC Null .!Q_strNull,iQ_strNul[ 
GDI control EscaQ_e hDC, EXTTEXTOUT,nCount !Q!nData lQ_OutDataJ_ 
GDI control EscaQ_e hDC,FLUSHOUTPUT Null.~trNull,.!Q_strNul!l_ 
GDI control Escape hDC,GETCOLORTABLE,Null l]:>lndex,!Q_ColoI[ 
GDI control EscaQ_e hDC GETEXTENDEDTEXTMETRICS nCount* !QlnData!Q_OutDatci[ 
GDlcontrol EscaQ_e hDC GETTEXTENTT ABLE,nCount* IQ!nData,iQ_OutDat'!£ 
GDI control EscaQ_e hDC,GETPAIRKERNT ABLE,nCount* ,.!Q_strNull iQ_OutDataj_ 

Returns 

wAtom 
nOldAtom 
wAtom 
hMem 
nLel'lQ_th 
nAtom 
nDeleted 
nAtom 
nB_l'.!es 
bResult 
nAtom 
lplnte!JerlD 
nResult 
nResult 
nResult 
nResult 
nResult 
nError 
wEvent 
nResult 
nCid 
nB_ytes 
nResult 
!Q_Event 
nResult 
nResult 
nResult 
nB~tes 
Result 
cOJ,>tDriveletter 
wUnjg_ueNumber 
nFile 
n f!9. n "[yQ_e 
nR_!J_n"[lme 
nf3.g_nT1Q_e 
nMa_Q_Mode 
n F!g_n T1Q_e 
n f3.g_ n "[yQ_e 
bVisible 
nResult 
nResult 
nResult 
nCount 
nResult 
nResult 
nResult 
bResult 
bResult 
nResult 
bResult 
nResult 
nResult 
nCount 
bResult 
nCount 

Ref Pag_e # 
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Function Name Descrj}:]Jion 
Esc<!Q_e GETPHYSPAGESIZ~ CQQ!es_Q_h_y_sical-2fill_e size to 12._0utData POINT structure 
Esc<!Q_e GETPRINTINGOFFSETl CQQ!es_Q!intiQfl_ offset to 12._0utData POINT structure 
Esci.lQ_e GETSCALINGFACTOR) Returns scaliQfJ_factors for x and_y_axes of_Q!inter 
Esci.lQ_e GETTRACKKERNTABLE[ Fills buffer at lpOutData with track kerning table for font 
Esci.lQ_e MFCOMMENT}* Adds comment to metafile 
Esc<!Q_e NEWFRAMEl Ends writiQfJ_to a_Qgg_e 
Esc<!Q_e NEXTBANDJ_ Ends writi1!9_ to a band 
Esci.lQ_e QUERYESCSUPPORTl Tests whether device SL!£2_orts Esc<!Q_e 
Esc<!Q_e SELECTPAPERSOURCE} Determines and selects available_Q<!Q_er sources 
Esc<!Q_e SETABORTPROQl Sets abort function for_mint task 
Esc~e SETALLJUSTVALUESJ Sets textjustification values 
Esc~e SETCOLORT ABLEl Sets RGB color table entry 
Esc<!Q_e SETCOPYCOUNTl S_Q_ecifies number of co_Qjes _Q_er _Qgg_e to _mintj_uncollateq}_ 
Esci.lQ_e SETKERNTRACK} S_Q_ecifies which kerni'l9_ track to use 
Esci.lQ_e SETLINECAP} Sets line end Ci.lQ_ 
Esci.lQ_e SETLINEJOIN} Sets how line seg_mentsjoined 
Esci.lQ_e SETMITERLIMlll Sets miter limit for a device 
Esc<!Q_e STARTDOQ}_ Starts _.e!:int task 
Esc<!Q_e STRETCHBL Tl lm_Q!ements StretchBlt on driver level 
DPtoLP Converts device points into logical points 
GetNearestColor Returns device color closest to rn_bColor 
LPtoDP Converts IQ.gical_Q_oints to device_Q_oints 
CreateCom_Q_atibleDC Creates memo_!Y_di~~context com_Q_at. with hDC 
Create DC Creates dis_Q!a_y_ context for ~ecified device 
Create IC Creates information context for device 
Delete DC Deletes s_e..ecified di~~ context 
GetBkColor Returns current bacl<ground color of device 
GetBkMode Returns bacl<ground mode of device 
GetBrushO!Y_ Returns current brush origin 
GetPo!Y._FillMode Retrieves current_Q_ojyg_on filliQfL mode 
GetRelAbs Returns the relabs flf!9._ 
GetROP2 Returns current drawi'l9_ mode 
GetStretchBltMode Returns current stretchiQfJ_ mode 
GetTextColor Returns current text color 
GetViewportExt Returns xfJ_ extent of di~~ context's view_e..ort 
GetView_Q_ort0!:9_ Returns x/'j_ coords of dispj~ context vie'A'Q_ort O!:ll 
GetWindowExt Returns x/'j__ extents of di~~ context's window 
GetWindowOr:g_ Returns xfJ_ coords of di~~ context window or.!.9.)n 
Restore DC Restores di~~ context to ..Q_revious state 
Save DC Saves current state of di~~ context 
Scroll DC* Scrolls recta~e of bits in di~~context 
SetBkColor Sets background color to closest to rn_bColor 
SetBkMode Sets bacl<ground mode 
SetBrushO!:ll Sets orjgjn of all brushes into hDC di~~ context 
SetMi.lQ_Mode Sets m~QfJ_mode of hDC 
SetPo.!YfillMode Sets_e..o.!Y.f!.on filliQfJ_mode for hDC 
SetRelAbs Sets the relabs fl<!9_ 
SetROP2 Sets drawiQfl_ mode 
SetStretch BltMode Sets stretching mode for Stretch Bit function 
SetTextAlig_n* Sets text alig_nment flag 
SetTextColor Sets text color to device color closest to rg_bColor 
SetView_Q_ortExt Sets xti_ extents of vie'A'Q_ort for hDC 
SetView_Q_ortOr:g_ Sets view_Q_ort or.!.9.)n for hDC 
SetWindowExt Sets xfJ_ extents of window of hDC 
SetWindowO!:ll Sets window or.!.9.)n of hDC 
UnrealizeObject Directs GDI to reset or_igin of brush when it is selected 
CreateFont Creates logical font 

~ S_x_ntax l_arg_umentsI 
GDI control Esci.lQ_e hDC GETPHYSPAGESIZE Null,12._strNull,IQ_Dimension~ 
GDI control ESCi.lQ_e hDC GETPRINTINGOFFSET Null,]Q§;trNull 12._0ffse!l_ 
GDI control Esci.lQ_e hDC,GETSCALINGFACTOR,null,)2_strNull,!Q_Factor~ 
GDI control Esc<!Q_e hDC,GETTRACKKERNTABLE,nCount* 12JnData,12._0utDataj_ 
GDI control Esci.lQ_e hDC MFCOMMENT,nCount lp_Commont IQ_strNul}I 
GDI control Esci.lQ_e hDC,NEWFRAME Null,!QstrNull,12._strNul[ 
GDI control Esci.lQ_e hDC NEXTBAND Null,12._strNull,.!2._BandRec!)_ 
GDI control Esc<!Q_e hDC QUERYESCSUPPORT,2,.!Q_EscNum,12._strNul.!l_ 
GDlcontrol Esc<!Q_e hDC,SELECTPAPERSOURCE,2,.!HlnData,.!2._0utDataj_ 
GDI control Esci.lQ_e hDC,SETABORTPROC,Null IQIAbortFunc,.!2._strNul[ 
GDI control Esci.lQ_e hDC SETALLJUSTVALUES nCount,l!"JinData .!2._0utData} 
GDI control Esci.lQ_e hDC,SETCOLORTABLE,Null,IQ_ColorEnt~Colorl 
GDI control Esc<!Q_e hDC SETCOPYCOUNT,2,IJ:>lnData,~)u!Dataj_ 
GDI control EscaQe(hDC,SETKERNTRACK12,1QlnData1)2_9utDataj_ 
GDI control Esc<!Q_e hDC SETLINECAP nCount !e.JnData,!Q.OutDataj_ 
GDI control Esc<!Q_e hDC,SETLINEJOIN nCount,!e.JnData,Je_OutDataj_ 
GDI control Esci.lQ_e hDC SETMITERLIMIT,nCount,IQlnData,lp()utDat<tl: 
GDI control ESCi.lQ_e hDC,STARTDOC nDocLeQgth,.!2._DocName,.!2._strNul[ 
GDI control Esci.lQ_e hDC,STRETCHBL T nCount,!!"JlnData,IQ_OutDatat 
GDI conversion DPtoLP hDC,IQ_Points,nCoun!.)_ 
GDI conversion GetNearestColoU,_hDC,!1l!>Colo.!1 
GDI conversion LPtoDP]hDC IQPoints nCoun[ 
GDI di~~context CreateCom_Q_atibleDC]hDQI 
GDI di~~context CreateDC]2-DriverName IQ_DeviceName,.!2._0u!QUt,IQlnitDatcil 
GDI di~~ context CreatelCl!2_DriverName,IQ_DeviceName,.!2._0~ut,!e.JnitDatcil 
GDI di~~ context DeleteDC_(_hDQ)_ 
GDI di~~ context GetBkColoU,_hDCJ_ 
GDI di~~ context GetBkModtlhDC} 
GDI dis!)I~ context GetBrushOrQ[hDC} 
GDI di~~ context GetPolyfillMode[hDC} 
GDI di~~ context GetRelAbS[hDC} 
GDI di~~context GetROP2[hDQl 
GDI di~~ context GetStretchBltModejhDGl 
GDI di~~ context GetTextColo!fhDCl 
GDI di~~context GetView..Q_ortEx!.(_hDCJ_ 
GDI di~~context GetView_e..ortO!fl.illDCl 
GDI display_ context GetWindowExi(hDC) 
GDI di~~ context GetWindowOiiiI:hDC1 
GDI di~~ context RestoreDCihDC,nSavedDG}_ 
GDI di~~ context SaveDClhDCl 
GDI di~~context ScrollDCj_hDC,dx,~cScroll,Je!:cCl.!e,hr:g_nlJ.Q_date,12._rct.m_dataj_ 
GDI di~~ context SetBkColo@DC,!:llbColo.!1 
GDI dis!Jl~context SetBkModtlhDC nBkMode1 
GDI di~~context SetBrushOri:i[hDC,X, Y} 
GDI di~~ context SetMi.lQ_Mode[hDC,nMClQ_Modej 
GDI di~~ context SetPo!Y._FillModaj_h DC, n Po.!Y_FillModaj_ 
GDI di~~context SetRelAbslh DC, n RelAbsModaj_ 
GDI di~~ context SetROP21hDC,nDrawModaj_ 
GDI di~~context SetStretch BltModtlh DC, nStretch Modaj_ 
GDI di~~ context SetTextAlifl..nlhDC,wFI~ 
GDI di~ay_context SetTextColo1hDC rgbColorf 
GDI di~~context SetVieWl)ortEx[hDC,X, V1 
GDI di~~ context SetView_Q_ortO!li[hDC,X, Y} 
GDI di~~context SetWindowEx.!{_hDC,X, 'Q 
GDI di~~context SetWindow0!9..(_hDC,X 'Q 
GDI di~~ context U nrealizeObjec!(_h Brushl 
GDI drawing CreateFont(nHeight,nWidth,nEscapement,nOrientation,nWeight,cltalic, 

cUnderline, cStrikeOut, nCharSet, cOutputPrecision, cClipPrecision, 
cQuali!Y, cPitchAndFamijy,!Qf acenamaj_ 

Returns 
nResult 
nResult 
nResult 
nCount 
bResult 
nResult 
nResult 
nResult 
nResult 
nRosult 
nResult 
nResult 
nResult 
bResult 
nResult 
nResult 
nResult 
nResult 
bResult 
bConverted 
!:Q_bSolidColor 
bConverted 
hMemDC 
hDC 
hlC 
bDeleted 
!:Q_bColor 
nBkMode 
dwOr!g!n 
nPo.!YfillMode 
nRelAbsMode 
nDrawMode 
nStretchMode 
!:9._bColor 

tmExtents 
tmOr.!.9.)n 
tmExtents 
i.morigin 
bRestored 
nSavedDC 
bDidScroll 
!:llbOldColor 
nOldBkMode 
dwOldOr.!.9.)n 
nOldMi.lQ_Mode 
nOldPo!Y._FillMode 
nOldRelAbsMode 
nOldDrawMode 
nOldStretchMode 
wXVAl!g_n 
!:llbOldColor 

1.£.tOldExtents 
IB.tOldOrigin 
ll>_tOldExtents 
l.mOldOrjgin 
bUnrealized 
hFont 

RefP~# 
694 
694 
695 
695 
696 
696 
697 
698 
698 
698 
699 
701 
702 
702 
703 
704 
705 
706 
707 
217 
289 
369 
178 
179 
189 
208 
255 
255 
255 
294 
298 
299 
303 
310 
315 
316 
318 
319 
404 
407 
409 
416 
417 
418 
431 
436 
440 
442 
447 
450 
452 
455 
457 
462 
464 
492 
185 
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Table 6.73. Continued 

Function Name Descrif21ion ~ 
CreateBitm~ Creates bitma_Q_ of SQ_ecified height, width _Q_attern GDI drawing 
CreateBitm'!Q!ndirect Creates bitm~from existil}g_bitm~ GDldrawing 
CreateBrushlndirect Creates IQgical brush from existil}g_ brush GDI drawing_ 
CreateCom_e..atibleBitm~ Creates bitm~ corf!Q_alible with device hDC GDI drawing_ 
CreateDiscardableBitm~ Creates discardable bitm~ GDldrawil}g_ 
CreateFontlndirect Creates IQgical font like JQ_Lqgfont GDI drawing_ 
Create Hatch Brush Creates IQgical brush with hatched ..e..attern GDI drawing_ 
CreatePatternBrush Creates IQgical brush with hBitm~attern GDldrawil}g_ 
Create Pen Creates IQgical_e..en GDI drawing_ 
CreatePenlndirect Creates lo_gical..e..en like Jg_LogPen GDI drawing_ 
CreateSolidBrush Creates _!Qgical brush of a solid color GDldrawing 
GetBitma_Q_Bits C<mjes ICount bits of bitm~ to JQ_Bits buffer GDI drawing_ 
GetBitmapDimension Returns width and hel_g_ht of bitm~ GDI drawing_ 
GetStockOi&ect Returns handle to _Q_redefined oi&ect GDI drawiQQ_ ot& 
SetBitm~Bits Sets bitmaIJ bits to values Jl!ven at !e_Bits GDI drawiQQ_ oi& 
SetBitm~Dimension Associates width and height with a bitmaQ_LJn .1 mm} GDI drawing obi 
Se!M<!2Q.erFl<!9_s* Alters a!g_orithm used ~font mapp_er GDI font 
EnumFonts Enumerates fonts available on device GDI information 
EnumMetaFile* Enumerates GDI calls in a metafile GDI information 
EnumObjects Enumerates otll_ects available on device GDI information 
E_gualRect* Determines whether two rectan_g!es are ~ual GDI information 
GetDeviceCajJ_s Returns device-specific info GDI information 
GetEnvironment CoQies device environment to !e_Environ GDI information 
GetTextFace CoQies current font facename to _!Qf acename GDI information 
GetTextMetrics Fills buffer with metrics for current font GDI information 
SetEnvironment CoQies data at!e_Environ to device at !Q_PortName GDI information 
CloseMetaFile Closes metafile and creates handle GDI metafile 
CopyMetaFile C<mjes metafile to !e_Filename and returns new hMF GDI metafile 
CreateMetaFile Creates metafile di~~ context GDlmetafile 
DeleteMetaFi le Deletes access to metafile· frees sy_stem resources GDlmetafile 
GetMetaFile Creates handle for metafile named ~ilename GDI metafile 
GetMetaFileBits Stores metafile bits in_g!obal memq!Y_block GDlmetafile 
Pl'!Y._MetaFile Pl~ contents of metafile on device context hDC GDI metafile 
PlayMetaFileRecord* Pl~ metafile record ~ executiQQ_ GDI calls GDlmetafile 
SetMetaFileBits Creates memory_ metafile from data in memQ!Y_ block GDlmetafile 
Stretch Bit Moves bitmap from source rect to destination rect GDI output 

Arc Draws arc from X3,Y3 to X4,Y4 GDI ou!P_ut 
BitBlt Moves bitm~from src device to des! device GDI ou!P_ut 
Chord* Draws a chordlellj_g_se insersectlon with line sim_men[ GDI ou!Q_ut 
Draw Icon Draws icon with upper-left corner at X,Y GDI ou!P_ut 
Draw Text Draws nCount chars of !e_String_ cl]QQ_ed in ).Qflect GDI ou!P_ut 
ElliIJse Draws ellipse with center in X1 Y1 X2 Y2 rect GDI ou.!Q_ut 
ExtTextOut* Writes character string within reel rE1gion on di~a'r' GDI output 
FillRect Fills rectal}gle usiQfl fil>_ecified brush GDI ou!P_ut 
FillR_g_n Fills r~on with SQ_ecified brush GDI ou!P_ut 
FloodFitl Fills area with cooent brush startir:!9_ at X Y GDI ou!P_ut 
FrameRect Draws border for rectal}f!!e GDI OU!P_UI 
Frarmtlkln Draws border for r~on GDI ou.!Q_ut 
GetCharWidth* Retrieves width of a character GDlol.Jlp_ut 
GetCurrentPosition Returns _!Qgical coords of current_QQ_sition GDI ou!P_ut 
GetPixel Retrieves RGB color of_Q!xel at X Y GDI ou!P_ut 
Gr'!Y._String Writes nCount chars of Stril'}g_ usil'}g_ hBrush to _g_r~ GDI ou.!Q_ut 
lnvertRect Inverts displ~ bits of !Q_Rect GDI ou.!Q_ut 
lnvertf!g_n Inverts colors in hR_gn GDI ou.!Q_ut 
LineDDA Com..e..utes successive_points in line X1 Y1 X2 Y2 GDI output 
Line To Draws line from current_QQ_s im_to X Yibut not X YI GDI ou!P_ut 
Move To Moves current_QQ_sition to..e..oint X Y GDI ou!P_ut 
Paintf!.g_n Fills hRgn with current brush GDI ou!P_ut 

S..l'.!}tax J_a!IJ.!.!mentt?.)_ 
CreateBitmap(nWidth,nHelght nPlanes,nBitCount,IQ_Bits} 
CreateBitmaplndirect(ipBitm@l 
CreateBrushlndirect{iQ_Log_Brushf 
CreateCom..e..atibleBitm@[hDC,nWidth,nHel.9._h[ 
CreateDiscardableBitmaQ_{_hDC nWidth,nHe1.9_hiI 
CreateFontlndirect{iQ_Lqgfon[ 
CreateHatchBrust}_(_nlndex _r:g_bColod_ 
CreatePatternBrust}_(_hBitm~ 
CreatePenlnPenS!l'.je nWidth !:9._bColod_ 
CreatePenlndirecll!E.Lo_g_Penl 
CreateSolidBrushfrgbColod°: 
GetBitm~BitsihBitma_Q,dwCount,Jg_BitSf 
GetBitm~Dimensiori_[hBitmaj:ij_ 
GetStockOt&ectl_nlndeJ1 
SetBitm~Bit~hBitm<!Q,_dwCount !e_Bitaj_ 
SetBitmajJ_Dimension(hBitmap,X Yl 
SetMapp_erFlag§IhDC wFI~ 
Enu m Font~h DC ,!Qf acename ,lj:>F ontF u nc Jg_Dat8I 
EnumMetaFilaj_hDC,hMF,!Q_CallbackFunc,J..g_ClientDataj_ 
EnumOtll_ectslhDC,nOtll_ect"[y_Q_e,Jg_OblectFunc,J..g_Dataj_ 
~ua1Rec!.{!Q_Rect1 ,!Q_flect2l 
GetDeviceC~DC,nlnde& 
GetEnvironmen!f!E..PortName !e_Environ,nMaxCoun!)_ 
GetTextFacaj_hDC,nCount lpFacenainaj_ 
GetTextMetricS{h DC ,lpMetricSf 
SetEnvironment{!Q_PortName lp_Environ,nCounQ 
CloseMetaFilelhDCj 
CqQY._MetaFilaj_hSrcMetaFile,.!Qfilenamaj_ 
CreateMetaFil~ilenamaj_ 
DeleteMetaFilelhMi:2._ 
GetMetaFilajipFilename) 
GetMetaFileBit~hMF} 
Pl'!Y._MetaFilE[hDC hMFI 
Pl'!Y._MetaFileRecorq_{_hDC J..g_Handletable,J..g_MetaRecord,nHncjl 
SetMetaFileBit~hMem_l_ 
Stretch Blt(h DestDC ,X, Y, n Width, nHeight, hSrcDC ,XSrc, YSrc, nSrcWidth, 

nSrcHeig_ht dwRop) 
ArCLhDC X1 Y1 X2 Y2 X3 Y3,X4,Y4_L 
BitBl[hDestDC X Y nWidth nHeight hSrcDC,XSrc YSrc dwROQf 
Chorc[hDC X1 Y1 X2 Y2 X3 Y3 X4,Y<[ 
Drawlcorl_{_hDC X Y hlcorlI 
DrawTex.!ihDC J..g_Strir:!9.i_nCount,JQ_Rect wForma[ 
El[!Q.saj_hDC X1 Y1 X2 Y~ 
ExtTextOu!.{_hDC X Y wO_mions,J..g_Rect,J..g_Strl.Qg,nCount,j_g_D& 
FillRec!.LhDC lpRect hBrust[ 
FillR_g_rl{hDC hf!g_n hBrush}_ 
FloodFil[hDC X Y r:g_bColo[}: 
FrameRec[hDC !Q_Rect hBrushI 
FrameR_g!l(_hDC hf!.g_n,hBrush nWidth nHel_g_h!i_ 
GetCharWidtt}_(_hDC wFirstChar,wLastChar !Q_BuffeQ_ 
GetCurrentPositiori[hDC)_ 
GetPixe[hDC X YI 
Gr~Strirjfi[hDC,hBrush Jg_Ou!Q_utFunc,!Q_Data,nCount,X,Y,nWidth,nHej_g_hQ 
lnvertRec!.LhDC !Q_Rec!}_ 
lnvertf!.g_l!(hDC hF!g_'ll_ 
LineDDAlX1 Y1 X2 Y2 !Q_LineFunc,.!e_Dataj_ 
LineTo{hDC,X Yl 
MoveTO(hDC,X Y} 
PaintF!_g_ri[hDC,hR.9riI 

Returns 
hBitmaQ_ 
hBitmaQ_ 
hBrush 
hBitm~ 
hBitm~ 
hFont 
hBrush 
hBrush 
hPen 
hPen 
hBrush 
ICo_Qied 

[Q_tDimensions 
hOtll_ect 
bCo_Qjed 

[Q_tOldDimensions 
dwPrevFlcig_ 
nResult 
bEnumerated 
nResult 
b~ual 
nValue 
nC~ed 
nCo..EJed 
bRetrieved 
nCo_Qied 
hMF 
hMF 
hDC 
bFreed 
hMF 
hMem 
bPl~ed 
None 
hMF 
bDrawn 

bDrawn 
bDrawn 
bDrawn 
bDrawn 
Hej_g_ht of text 
bDrawn 
bDrawn 
None 
bFliied 
bFilled 
None 
bFramed 
bGotten 

LP_!Pos 
!:9._bColor 
bDrawn 
nResult 
blnverted 
None 
bDrawn 

1£!PrevPos 
bFilled 

Ref Pag_e # 
175 
176 
176 
178 
184 
188 
189 
191 
192 
193 
195 
254 
254 
301 
416 
416 
433 
228 
230 
231 
237 
269 
276 
311 
311 
429 
171 
174 
191 
208 
287 
288 
390 
391 
434 
481 

154 
156 
169 
218 
219 
222 
241 
243 
244 
247 
249 
249 
257 
267 
293 
332 
343 
343 
350 
351 
376 
386 
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Function Name DescrJJ!J.ion ~ 
PatBlt Combines bit_Q_attern with one alreac:!Y_ on device GDI ou!Q_ut 
Pie Draws arc and connects two en~oints to center GDI ou!Q_ut 
Po!.Yfl_on Draws_Q_o.!.w_on GDI output 
Po.!Y)ine Draws set of line s~ments GDI oufil_ut 
Rectangle Draws rectangle GDI ou!Q_ut 
RGB Creates RGB color from individual color values GDI ou!Q_ut 
Round Reel Draws rounded rectangle GDI oul(:>_ut 
SetPixel Sets_Qixel at X Y to device color closest to .!'.f!.bColor GDI oul(:>_ut 
TextOut Writes character striQg_at X,Y GDI oul(:>_ut 
CombineR_g_n Combines two existing_ regions into new region GDlregion 
CreateEllJmicR_g_n Creates ell]mical region bounded ~reel X1 ,Y1 X2,Y2 GDlregion 
CreateEl[!micR_g_nlndirect* Creates ell]mical reJl!on bounded ~Reel GDlr~on 
CreatePo.!.w_onR_g_n Creates_Q_o.!.w_onal r~on GDlr~on 
CreateRectR_g_n Creates reclafl!l.Ular r~on GDI region 
Create RectRg_n I ndi re ct Creates rectaJ}9_ular region sized like lfJ_Rect GDlregion 
E_gualF!g_n Determines if two regions are identical GDI region 
OffsetR_g_n Moves r~on X unit horiz and Y units vertical_ly_ GDlr~on 
OffsetView_Q_ortOr:g_* Modifes view_Q_ort orjgjn relative to current values GDlr~on 
PtlnREill_ion Determines whether X Y is within hR_g_n GDlr~on 
PtVisible Determines whether X Y is in c[!QQ!r:!g_r~on of hDC GDlr~on 
ScaleView_Q_ortExt* Modifies view_Q_ort extents relative to current values GDI region 
DeleteObj_ect Deletes ob1ect by_ freein_g_ sy_stem storag_e GDI selection 
GetOblect Co_Qies nCount tmes of hOblect data to !Q_Obj_ect GDI selection 
SelectCljQ_R_g_n Selects hf!grl as current cljQ,Qing_r~on for di~context GDI selection 
SelectObj_ect Selects hOblect as current obj_ect GDI selection 
GetTextAIJg_n* Returns status of text al.!f!!lment flag_ GDI textjustify 
GetT extCharacterExtra Returns current intercharacter ~acing_ GDI texUustify_ 
GetTextExtent Com_Q_utes width and heig_ht of text line in !!?_String_ GDI texUustify_ 
SetT extCharacterExtra Sets amount of intercharacter ~acing_ GDI texUustify_ 
SetT extJustification Pr~ares GDI tojustify_text line GDI texuustify_ 
GlobalCom_Q_act Com_Q_acts_global memo!Y_to free dwMinFree by_tes Memq_ry manag_er 
GlobalAlloc Allocates dwB_.i'!es of memo!Y_fromJJ!obal he'!Q_ Memq_ry man~er 
Global Discard Discards_global memo!Y_block if ref count is zero Memq_ry man'!.9_er 
GlobalFlag_s Returns memo.'1'...!YE.e ofJl!obal memo!}'._ block Memo_!Y_ man~er 
Global Free Removes_global memo!}'._ block if ref count is zero Memory manag_er 
Global Handle Returns handle of global memory_ obj_ect Memo_ry_manag_er 
Global Lock Returns address of block, locks it in mem, u_Q_s ref count Memo_I}'_ manag_er 
GlobalReAlloc Reallocates_global memo!Y_block to dwfMes Memq_ry man<!.9_er 
GlobalSize Returns the size ofJJ!obal memq_ryblock, in tmes Memo_ry_ man~er 
Global Unlock Unlocks block, decreases reference count Memo_!Y_ man~er 
Global Unwire* Unlocks memo!}'._ se_g_ment Memory man~er 
GlobalWire* Moves SEJQment to low memory_ and locks it Memo_ry_ manag_er 
LocalAlloc Allocates wfMes of memory_ from local hecm_ Memo_I}'_ manag_er 
LocalCom_Q_act Com_Q_acts local memo_ry_ to _g_enerate wMinFree free tmes Memory_ man~er 
Local Discard Discards local memo!Y_ block hMem if ref count is zero Memo_I}'_ man~er 
LocalFl~s Returns memo!Y_!YQ_e of block hMem Memo_I}'_ man~er 
Local Free Frees local memo..!Y_ block hMem if ref count is zero Memq!Y__man~er 

Local Freeze Prevents com_Q_action of local heap Memq!Y__ manag_er 
Local Handle Returns handle of local memory_ obj_ect at wMem Memory_ manag_er 
Local Handle Delta Sets en!IY count for each new handle table in local hecm_ Memory_ manag_er 
Locallnit Initializes the local heai:>_ Memo_I}'_ manag_er 
Local Lock Returns address of block, locks block, l!Q..S ref count by_ 1 Memo..!Y_ manag_er 
Local Melt Permits com_Q_action of local heai:>_ Memq!Y__man~er 

Local Notify_ Sets callback function for handli'}ll notification messag_es Memq!Y__man~er 
LocalReAlloc Reallocates local memo!Y_ block hMem to wB_.i'!es Memq!Y__man~er 
LocalShrink* Shrinks @ecified memo!Y_ he'!Q_ Memory manag_er 
LocalSize Returns the size of local block hMem in tmes Memory_ manag_er 
Local Unlock Unlocks local memo!Y_block, descreases ref count~ 1 Memory_ manag_er 
LockData Locks data sEJQ_ment in memo!Y_ Memq_ry manag_er 
SetSwai:>_AreaSize* Chafl!l.eS amount of memo!Y_ used ~code SEJQ_ment Memq_ry manag_er 
UnlockData Unlocks data s~ment Memq_ry manag_er 

S.x_ntax j_afJJ_UI ~nttil_ me 
PatBl!f_hDC,X,Y,nWidth,nHeJg_ht,dwRqQ}_ _ 
PieJ_hDC,X1 ,Y1 ,X2,Y2,X3 Y3,X4,Y'!l_ 
Po!.Yfl_onJ_hDC,.!Q_Points,nCount} 
Po!i'.Jine(hDC,IQPoints nCounIT 
Rectangl~hDC,X1 ,Y1 ,X2,Y~ 
RGBJ_cRed,cGreen,cBluel 
RoundRec!.{_hDC,X1 ,Y1 X2,Y2,X3,Y~ 
SetPixe!.(_hDC,X Y rg_bColor[ 
TextOu[hDC,X, Y ,lfJ_String_ nCoun"[ 
CombineF!g_r}IhDestR_g_n hSrcR_g_n1 ,hSrcR )2,nCombineModaj_ \fl!) 
CreateEllJmicR_g_r.ti_X1 ,Y1 ,X2,Y~ 
CreateEll.!Q!icR_g_nlndirec!f!2_Rec!}_ 
CreatePo!.Yfl_onF!f!.rill.2.f>oints,nCount,nPol1 

CreateRectR_g_nIX1 ,Y1 ,X2,Y2[ 
CreateRectF!g_nlndirecfilQ_Rec"[ 

illModtl YE! 

E_g_ualR_g_nlhSrcR_g_n1 ,hSrcR_g_n2I 
OffsetF!g_rjl_hR_g_n,X,Yj_ 
OffsetView_Q_ortO!Il{_hDC,X, Yl 
PtlnReJl!onJ_hR_g_n,X,Yl 
PtVisiblaj_hDC,X, 'Q 
ScaleViewQ_ortEx[hDC Xnum Xdenom,Yn 
DeleteObj_ec[hOblec"[ 

:1,YdenomI urr 

GetObj_ec[hObj_ect,nCount,lfJ_Obj_ecIT 
SelectCl]Q_R_g_r.ti_hDC,hR_g_nl 
SelectObj_ec!.{_hDC,hObj_ec!}_ 
GetTextAIJg_nJ_hDC} 
GetTextCharacterExtra[hDCI 
GetT extExten[h DC ,lfJ_Stril}f!, nCounIT 
SetTextCharacterExtraj,_hDC,nCharExtrc!}: 
SetTextJustificationJ_hDC,nBreakExtra,nBr ea .1kCoun!)_ 
GlobalCom_Q_ac!f_dwMinFreaj_ 
GlobalAllo9_wFlag_s,dwB_.i'!e~ 
GlobalDiscardJ_hMeml 
GlobalFl~hMem} 
GlobalFre~hMem} 
GlobalHandl~wMemI 
Globallock[hMemI 
GlobalReAlloci[hMem,dwB_.i'!es,wFI~ 
GlobalSizaj_hMeml 
GlobalUnloc~hMemj_ 
GlobalUnwir~hMemj_ 
GlobalWire]hMemI 
LocalAlloC[wFlags,wB_.i'!e~ 
LocalCom_Q_ac!.{_wMinFreel 
LocalDiscarc!(_h Mem l 
LocalFlag_sJ_hMemj_ 
LocalFreaj_hMeml 
LocalFreezeIDumm::y[ 
LocalHandle}wMem} 
LocalHandleDelta[nNewDeltc!}: 
Locallni[wSEJQ_ment,wStart,wEndI 
Locallock[hMeml 
LocalMel!f_Dumm_y)_ 
LocalNoti!WQ!'Joti!Yf un~ 
LocalReAllo~hMem wB_.i'!es,wFI~ 
LocalShrinkJ_hSEill,wSiztl 
LocalSize{hMemI 
LocalUnlocklhMemI 
LockDataJ_Dumm_y)_ 
SetSwai:>_AreaSizej_rsSizaj_ 
UnlockDat~Dumm_y)_ 

Returns 
bDrawn 
bDrawn 
bDrawn 
bDrawn 
bDrawn 
DWORD 
bDrawn 
m_bActualColor 
bDrawn 
nF!g_n"IY.2._e 
hR_g_n 
hF!f!.n 
hR_g_n 
hF!g_n 
hF!g_n 
bE_g_ual 
nF!g_nT..YQ_e 

J.QtPrevPos 
bSuccess 
bVisible 
nPrevExts 
bDeleted 
nCo_Qjed 
nR_g_nT..YQ_e 
hOldObj_ect 
wAlignment 
nCharExtra 
dwTextExtents 
nOldCharExtra 
nSet 
dwlam_est 
hMem 
hOldMem 
wFl~s 
hOldMem 
dwMem 
lfJ_Address 
hNewMem 
dwB_.i'!es 
bResult 
None 
lpSeg_ment 
hMem 
wlam_est 
hOldMem 
wFlag_s 
hOldMem 
None 
hMem 
nCurrentDelta 
bResult 

lf>Address 
None 
IQPrevFunc 
hNewMem 
wSize 
wBytes 
bResult 
hMem 
nPar~cm_hs 
None 

Ref PE!IJ!J# 
386 
389 
391 
392 
397 
405 
405 
435 
485 
173 
184 
185 
193 
194 
194 
237 
380 
380 
395 
396 
407 
208 
292 
411 
412 
309 
310 
310 
452 
453 
324 
322 
325 
326 
327 
328 
328 
329 
331 
331 
332 
332 
358 
359 
359 
360 
360 
361 
361 
361 
362 
362 
363 
363 
364 
366 
366 
367 
367 
448 
490 
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Table 6.73. Continued 

Function Name DescrjQJion 
UnlockS~ment Unlocks wS~ment 
Val idateF reeS..Q_aces • Determines whether free s~ments contain valid contents 
Catch Cqg[es current exec environ to buffer !Q_CatchBuf 
FreeL1br~ Removes libr~module if reference count is zero 
FreeProclnstance Removes function instance at address !Q_Proc 
GetCodeHandle Returns handle of code seg_ment containi'!9_ function 
GetlnstanceData Cqg[es nCount bytes from hlnstance to current Instance 
GetModuleFileName Copies module filename to !Q_Filename 
GetModuleHandle Returns module handle 
GetModuleUsC!9._e Returns reference count of module hModule 
GetProcAddress Returns address of .!Qf'rocName function 
GetVersion Returns Windows version number 
MakeProclnstance Returns address for lpProc 
Throw Restores execution environment to values in li:i_CatchBuf 
Access Resource Sets file_i:i_ointer for read access to hReflnfo 
AddFontResource Adds resource in !Q_Filename to !?Y_Stem font table 
AllocResource Allocates dwSize twes of memo_i:y_for hReslnfo 
FindResource Locates resource .!f!_Name of !}'.Q_e lfl_"[yQ_e 
FreeResource Removes resource from memo!}'._if ref count is zero 
LoadAccelerators Loads accelerator table named ~TableName 
LoadBitm~ Loads bitmap_ named by lp_Bitm~Name 
LoadCursor Loads cursor named by lpCursorName 
Load Icon Loads icon named Qy_IQ!conName 
LoadLibrC!I}' Loads libra!}'._module named l:>y_IQ_LibFileName 
Load Menu Loads menu named l:>y_IQ_MenuName 
Load Menu Indirect* Loads menu from !Q_MenuTem_Qlate 
Load Resource Loads the resource named ~hReslnfo 
Load String Loads strilJ.9.. wlD into buffer lpBuffer 
Lock Resource Returns address of hReslnfo, locks it up_s ref count by_ 1 
LockSeg_ment Locks seg_ment at address wSeg_ment 
RemoveFontResource Removes font from font table 
SetResourceHandler Sets function address of resource handler 
SizeofResource Returns size of resource hReslnfo in ~es 
UnlockResource* Unlocks resource, decrements reference count 
CloseSound Closes _pl~ device]first flushes voice queueitl. 
CountVoiceNotes Returns number of notes in voice_g_ueue 
GetThresholdEvent Returns_p_ointer to threshold flag 
GetThresholdStatus Returns bit mask containil}g_ threshold event status 
O_i:i_enSound O_i:i_ens _QIC!Y_ device for exclusive use 
SetSoundNoise Sets source and duration of noise from_Q)<.!Y_device 
SetVoiceAccent Places an accent in voice_g_ueue 
SetVoiceEnvelo_i:>_e Places envelqQ_e in voice_g_ueue 
t-~etVoiceNote Places note in voice_g_ueue 
SetVoiceQueueSize Allocates nB~es of memory_ for voice_queue 
SetVoi:::eSound Places fr~uen<;l'_and duration in voice_g_ueue 
SetVoiceThreshold Sets threshold level for voice_g_ueue 
StartSound Starts_Q]<.!Y_in each voice_g_ueue 
St~Sound St~s _Qj~IJ.9.. all voices 
SJ'..ncAllVoices Places sync mark in each voice _g_ueue 
WaitSoundState Waits until_!)l<.!Y_driver enters nState 
~nsiLower Converts stri'!9_)Q_Str to lowercase 
~nsiNext Points to next character in stri'!9_lfl_CurrentChar 
AnsiPrev Points to_Q!:ev character in stril')9_!£.Start 
~NSIToOEM Converts ANSI stri'!9_ to OEM char strilJ.9.. 
AnsiU_.QE_er Converts stril')9_!£.Str to uppercase 
OEMToANSI Converts OEM char striQg to ANSI string 
GetCurrentTask Returns handle of current task 
GetNumTasks* Returns number of tasks in !?Y_Stem 
GetWindowTask* Returns task handle 

~ S..}'!ltax J91JB1mentsl 
Memo_i:y_ manC!9._er UnlockSe_g_men!.(wSeg_men!l 
Memo_!}'_ manC!9._er ValidateFree~aceill 
Module manC!9._er Catc~CatchBuf.)_ 
Module manC!9._er FreeLibra_r:YihLibModulaj_ 
Module manC!9._er FreeProclnstance_{!Q_Procl 
Module manC!9._er GetCodeHandleJ!Q_Funs_ 
Module manC!9._er GetlnstanceDatc!Ihlnstance,pData,nCountf 
Module manager GetModuleFileName1hModule,lpfilename,nSiz8I 
Module manC!9._er GetModuleHandle{IQ_ModuleNameI 
Module manC!9._er GetModuleUsC!9._aj_hModultl 
Module manC!9._er GetProcAddres~hModule,)Q_ProcNamel 
Module manC!9._er GetVersio'lQ. 
Module manC!9._er Make Proclnstanceflp_proc, h Instance} 
Module manC!9._er Throw]iLCatchBuf,nThrowbacJSI 
Resource manC!9._er AccessResource]h Instance, h Reslnfol 
Resource manC!9._er AddFontResource}!Q_Filenamaj_ 
Resource manC!9._er AllocResourcelhlnstance hReslnfo,dwSiztl 
Resource manC!9._er FindResourcelh Instance lfl_Name.~ 
Resource manC!9._er FreeResourcelhResDataj_ 
Resource manC!9._er LoadAccelerator~h Instance )Q_ TableNamtl 
Resource manC!9._er LoadBitmap(hlnstance,lpBitmapNamtl 
Resource mana.ger LoadCursor[hlnstance !Q_CursorName1 
Resource manC!9._er Load lcon]h lnstance,]Qlcon Namaj__ 
Resource manC!9._er LoadLibr~LibFileNamel 
Resource manC!9._er LoadMem![h lnstance,!£.MenuNamaj_ 
Resource manC!9._er LoadMenulndirec!.(!Q_MenuTem_Q]atel 
Resource manC!9._er LoadResourcaj,_hlnstance hReslnfq}_ 
Resource manager LoadStri ng (h Instance, wl D li:>_Buffer, nBufferMaX[ 
Resource manC!9._er LockResourceihResData[ 
Resource manC!9._er LockSe_g_men![wSeg_men!l_ 
Resource manC!9._er RemoveFontResourcei!Qfilenamel 
Resource manC!9._er SetResourceHandle!:.{_hlnstance !£."[yQ_e,.!f!_LoadFung_ 
Resource manC!9._er Sizeof Resourcaj,_h Instance, h Res lnfq}_ 
Resource manC!9._er UnlockResourcaj,_hResDatc[ 
Sound CloseSoundIT 
Sound CountVoiceNoteS{nVoictl 
Sound GetThresholdEven![ 
Sound GetThresholdStatuill 
Sound O_i:i_enSound_Q_ 
Sound SetSoundNoisei_nSource nDuratior:!}_ 
Sound SetVoiceAccen!.(_nVoice nTem..Q_o,nVolume,nMode nPitchl 
Sound SetVoiceEnvelo..Q_~nVoice nSh~e.nRe_i:i_ea!l 
Sound SetVoiceNotaj,_nVoice,nValue nLength,nCdotSI: 
Sound SetVoiceQueueSizeinVoice,nBy_teS[ 
Sound SetVoiceSound]liVoice,nFre_g_uen9'._.nDuratioril 
Sound SetVoiceThreshold_inVoice nNoteitl. 
Sound StartSound_Q_ 
Sound StqQ_Soun<!U_ 
Sound SyncAllVoiceS[ 
Sound WaitSoundStattlnStateI 
Stri1!9_ translation AnsiLowe~St.d_ 
StrilJ.9.. translation AnsiNex!.(li:>__CurrentChar:.)_ 
Stri 'l9.. translation AnsiPre'1!Q_Start )Q_CurrentCha!l 
StrilJ.9.. translation AnsiToOemJ!.e..AnsiStr,lfl_OemStr:.)_ 
String translation AnsiU..£E_e1!.Q_St!l 
String translation OemToAnsi(IQ_OemStr,lpAnsiSt!I 
Task GetCurrentTas@: 
Task GetNumTaskill 
Task GetWindowTasls.(_hWnq)_ 

Returns 
hMem 
lp_strlnvalid 
nThrowBack 
None 
None 
hlnstance 
nB_ytes 
nLen_mh 
hModule 
nCount 
!£.Address 
wVersion 
IQ_Address 
None 
nFile 
nFonts 
hMem 
hReslnfo 
bFreed 
hRes 
hBitmai:i_ 
hCursor 
hlcon 
hLibModule 
hMenu 
bLoaded 
hResData 
nSize 
lfl_ResData 
hSeg_ment 
bSuccess 
)Q_LoadFunc 
wB_l'.!es 
hSeg 
None 
nNotes 
_]Qlnt 
!Status 
nVoices 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 
nResult 
None 
None 
nResult 
nResult 
cChar 
lfl_NextChar 
lfl_PrevChar 
bTranslated 
cChar 
bTranslated 
hTask 
nTasks 
hTask 

Ref P'!IJ...e # 
491 
493 
162 
250 
250 
264 
278 
288 
289 
289 
295 
315 
371 
485 
148 
149 
150 
245 
251 
351 
352 
353 
354 
355 
355 
356 
356 
357 
368 
368 
402 
440 
480 
491 
172 
175 
312 
312 
385 
446 
457 
459 
459 
460 
461 
461 
480 
480 
484 
495 
151 
151 
152 
152 
153 
378 
267 
292 
319 
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Descri[Jtion TYfJlI_ - --------- Sffitax Ia!lJJlmentsl Returns Ref P¥ # 
Yield Halts current task and starts aQY_ waitirig_ task Task Yiel<fil bResult 498 

Function Name 

SetPriori!Y_ Sets task_Q!'iority_ Task SetPriori!Y[hTask nCharig_eAmoun[ nNew 437 
GetRValue Returns the red com_p_onent of .!:9._bColor Utili!Y_ GetRValuajlg_bColo!l cRed 299 
DeviceMode Di~ays dialqg_box for se!tilJfl..£.l"inter modes Utili!Y_ DeviceModelhWnd,hltem,!2._Stri':!.9..JQ_Stri1!9.l !2._Stririg_ 211 
GetBValue Returns blue component of rgbColor Utility GetBValuaj,.!:9._bColo!l_ cBlue 256 
GetGValue ReturnsJlreen com_p_onent of .!:9._bColor Utility_ GetGValue{rg_bColod: cGreen 277 
GetTickCount* Returns time since ~tern started Utili!Y_ GetTickCounl.[ dwTicks 313 
HIBYTE Returns hi-order ~e of nlnte_g_er Utili!Y_ HIBYTElnlnteg_e!l_ cH!.g_hB~e 335 
HIWORD Returns hi-order word of llnt~er Utili!Y_ HIWORDjJlnteg_e!l_ wHl9_hWord 337 
LOBYTE Returns lo-order byte of nlnteg_er Utili!Y_ LOBYTElnlnt~e!:l_ clowB_.Y.te 357 
LOWORD Returns lo-order word of llnteg_er UtiUty_ LOWORD{llnteg_e[[ wlowWord 369 
MAKELONG Creates unsjg_ned lorig_ integ_er Utility_ MAKELONG(nlowWord,nHighWord) dwlnteg_er 370 
MAKEPOINT Converts lorig_value into a POINT structure Utility_ MAKEPOINT(llnteger) jmPoint 371 
max Returns maximum value of A and B Utility_ max value 1, value 2 nMaximum 373 
min Returns minimum value of A and B Utili!Y_ min value 1, value 2 nMinimum 376 
WndProc Processes mess~es sent to it Window WndProc(hWnd,wMsg,wParam,IParam) IRe..2.!Y. 
GetClientRect CoQies window client area coords to !P_Rect Window attribute GetClientRec[hWnd,!2._RecQ None 260 
GetParent Retrieves window handle of window's_p_arentJlf aritl Window attribute GetParenf[hWndI hWndParent 293 
GetSEModalWindow Returns handle of ~stem modal window, if_Q!'esent Window attribute GetS_.Y.sModalWindowJI hWnd 304 
GetWindowRect Copjes dimensions of entire window to !2._Rect Window attribute GetWindowRec!.(_hWnd,!Q_Rec!}_ None 319 
GetWindowText CoQies window's c~ion into lpString_ Window attribute GetWindowTex!.(JlWnd,!2._Stri~nMaxCountL nCoQied 320 
GetWindowTextlel}glh Returns lelJfllh of window's c1!Q!ion or text Window attribute GetWindowTextlength{hWndI nlen_f!Jh 321 
Set~sModalWindow Makes window a ~stem modal window Window attribute SetSysModalWindow(hWnd) hPrevWnd 450 
SetWindowlorig_ Charig_es window attribute identified ~nlndex Window attribute SetWindowLoriQ[hWnd,nlndex,INewlonJtl: IOldlorig_ 463 
SetWindowText Sets window c<!mion or text to !2._Stril}g_ Window attribute SetWindowTex!.(_hWnd,!Q_Strin_.9l None 474 
SetWindowWord Cha1J.9._es window attribute ~ecified ~nlndex Window attribute SetWindowWorq.{_hWnd,nlndex,wNewWor<!)_ wOldWord 475 
CreateCaret Creates caret for hWnd usirig_hBitmaJ)_ Window caret CreateCare.[hWnd,hBitm<!£..nWidth,nHe!.g_h!l._ None 177 
DestroyCaret Destn~y_s current caret and memory_ it occuj)ies Window caret Destrqy_Carefil None 209 
GetCaretBlinkTime Returns current caret flash rate Window caret GetCaretBlinkTime() wMSeconds 257 
GetCaretPos* Returns current caret_p_osition Window caret GetCaretPoS[IQPoin"[ None 257 
HideCaret Removes ~stem caret from window Window caret HideCaref[hWndI None 335 
SetCaretBlinkTime Establishes caret flash rate Window caret SetCaretBlinkTimeiwMSecond~ None 419 
SetCaretPos Moves caret to X,Y _p_osition Window caret SetCaretPo~X,'Q None 419 
ShowCaret Di~~ new caret or redi~~ hidden caret Window caret ShowCare!(_hWndl None 4 75 
CallWindowProc Passes mess'!fl_e info to !Q_PrevWindFunc function Window class CallWindowPro~revWndFunc,hWnd,wM~wParam,IParaml IRe..2.!Y. 161 
GetClasslon_g_ Returns info at nlndex in WNDCLASS structure Window class GetClasslo'!9..lhWnd,nlnde~ Lo'!.9._ 258 
GetClassName CoQies nMaxCount chars of hWnd's class name Window class GetClassName[hWnd,IQ_ClassName,nMaxCoun[ nCo_.eled 259 
GetClassWord Returns info at nlndex in WNDCLASS structure Window class GetClassWordlhWnd,nlndexI word 259 
R~sterClass R~sters a window class Window class R~sterClass]lQ_WndClas~ bREmistered 398 
SetClasslon_g_ Re_.Q!aces lorig_ value at nlndex in WNDCLASS struct Window class SetClasslon_g_(_hWnd nlndex INewLonJiI IOldlo'!.9._ 420 
SetClassWord R~aces word at nlndex in WNDCLASS struct Window class SetClassWordJ_hWnd,nlndex,wNewWor<!)_ IOldWord 421 
Charig_eCliQ_boardChain Removes hWnd from c!!Q_board viewer chain Window cliP._board Charig_eCl]Q.boardChairl(_hWnd,hWndNex!)_ bRemoved 163 
CloseCliQ_board Closes the cli.pboard Window cliQ_board CloseCliP._boarcfil bClosed 171 
CountCliQ_boardFormats Counts number of formats cliQ_board can render Window cliQ_board CountCliQ_boardFormatSTI: nCount 174 
Em_Qty_CliQboard Em_Q!ies cl]Q.board, frees data handles Window cliQ_board Em_ptyCliQ_board]I bEm_Q_tied 222 
EnumCl]Q.boardFormats Enumerates available cl]Q.board formats Window cliQ_board EnumCliQ_boardFormatsiwFormaQ wNextFormat 228 
GetCliQboardData Returns data from cl]Q.board in s_Q_ecified format Window cliQ_board GetCl]Q.boardDataj_wForma!)_ hCligData 261 
GetCliQboardFormatName Cqejes nMaxCount chars of format to !EformatName Window cliP._board GetClipboardFormatName(wFormat,lpFormatName,nMaxCoun!}_ nCo_Qjed 262 
GetCljQ.boardOwner Returns window handle of cliP._board owner Window cliP._board GetCliP._boardOwnew_ hWnd 262 
GetCliQ_boardViewer Returns window handle of 1st window in viewer chn Window cliP._board GetCl.!e._boardViewew_ hWnd 263 
lsCliQboardFormatAvailable Returns True if data is available in wFormat Window clipboard lsCl]Q.boardFormatAvailableiwForma!}_ bAvailable 344 
O_QenCliQ_board O_Qen cliP._boardJQrevents other ~s from modifyiril: Window cliQ_board O_p_enCljQ.boarc[hWndI bO_Q_ened 381 
R~sterCliQboardFormat R~sters new cliQboard format Window cliQ_board REmisterCliQ_boardFormaillfl_FormatNam~ wFormat 400 
SetCliP._boardData CoQies hMem into cliQboard Window cliQboard SetCliQboardDataiwFormat,hMemI hCllP_Data 422 
SetCl]Q.boardViewer Adds hWnd to cliP._board viewer chain Window cliP._board SetCl]Q.boardViewerl_hWndl hWndNext 424 
ChildWindowFromPoint Determines which child window contains Point Window coordinate ChildWindowFromPoin!(_hWndParent Poin!.) hWndChild 168 
ClientToScreen Converts client coords to <ill_Uiv. screen coords Window coordinate ClientToScree'illJWnd,!2._Poin!)_ None 170 
ScreenToClient Converts screen coords at IQPoint to client coords Window coordinate ScreenToClien[hWnd,!2._Poin[ None 408 
WindowFromPoint Identifies window containirig_Pointjin screen coord~ Window coordinate WindowFromPoin[Poin"[ hWnd 496 
CreateWindow Creates tiled, popup, or child window Window creation CreateWindow(lpClassName,lpWindowName,dwStyle,X,Y,nWidth, hWnd 195 

n Height, h Wnd Parent, h Menu, h Instance, lpParamJ_ 
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Table 6.73. Continued 

.--· 
Descrjpjion ~ t-::· Function Name 

~.estroyWindow Sends WM DESTROY message; frees memory_ Window creation 
GetWindowlor:!.9_ Returns information about window Window creation 
GetWindowWord Returns information about window Window creation 
lsWindow Determines whether hWnd is a valid, existiQfl_ window Window creation 
Ci.!Q_Cursor Restricts mouse cursor to_gjven rectaQ.9]e on screen Window cursor 
GetCursorPos Stores cursor..Q_osition in POINT structure Window cursor 
SetCursor Sets cursor sh<!2_e to hCursor; removes if hCursor=Null Window cursor 
SetCursorPos Sets mouse cursor to screen coords X Y Window cursor 
ShowCursor Adds 1 to cursor di$.Qlay_ count if nonzero· otherwise -1 Window cursor 
DefWindowProc Do default~ocessir:!.9_ of messcm_es that are _ig_nored Window default 
CreateDialqglndirect* Creates mode less dialqg_ box like one in J@ialqg_Tem..B)ate Window dialQ.9_ 
Dialo_g_Boxlndirect* Creates modal dialqg_box like hDTem..B)ate Window dialqg_ 
CheckD.!g_Button ChaQfl_es state of button Window dialog_ box 
CheckRadioButton ChaQfl_es checkmark to wlDCheckButton ingrol£ Window dialog_ box 
Create Dialog Creates modeless dialqg_box Window dialQ.9_ box 
DialQ.9..Box Creates modal dialQ.9..box Window dialQ.9_ box 
Dlg_Dirlist Fills nlDListBox with files matchil}g_]Qf'athS.Qec Window dialqg_ box 
Dlg_DirSelect CqQ!es selection from nlDListBox to [Q_Strir:!.9_ Window dialo_g_ box 
EndDialo_g_ Frees resources and destr~ windows of dialQ.g_box Window dialo_g_ box 
GetDJ.g!tem Returns dialo_g_ control handle Window dialog_ box 
GetDJ.g!temlnt Translates text of nlDDJ.g!tem to integer value Window dialog_ box 
GetDJ.gJtemText CqQ!es nMaxCount chars of control text to !12_StriQ9 Window dialog_ box 
GetNextDlgGrou_Qltem* Searches for next control in_grouQ_ of dialQ.9.. controls Window dialog_ box 
GetNextDlg_Tabltem* Obtains handle for first control_Qrecedin_g_ another Window dialo_g_ box 
lsDialQ.g_Message Determines whether J.Q_M:m_ is intended for modeless dialqg_ Window dialqg_box 
lsD_IQButtonChecked Returns state of nlDButton Window dialqg_ box 
M<!Q_DialQ.g_Rect Converts dialqg_box coords to client coords Window dialqg_ box 
SendDlgltemMesscm_e Sends message to nlDD.!9.!tem within dialqg_box hD!f!. Window dialog_ box 
SetDJ.g!temlnt Sets text of nlDDlgltem to string r~esentin_g_ wValue Window dialog_ box 
SetDlgltemText Sets caQtion or text of nlDDlgltem to String_ Window dialqg_ box 
AdiustWindowRect Converts client recta1'19!e to a window rectaf!9_1e Window di$.Qlay_ 
An_y_Po..Q_u..2_ Indicates whether ar:!Y__Q_qQ_l,l_Q_ window is visible Window di$_QIC!Y_ 
Brir:!.9_WindowToTo..Q_ Makes .QO...Q!..!Q. or child window the tq_Q_ window Window di$_QIC!Y_ 
Close Window Closes ~citied window Windowdi~C!Y_ 
EnumChildWindows Enumerates child windows of hWndParent Window di~a_y_ 
EnumWindows Enumerates windows on screen Window displa_y_ 
GetActiveWindow Returns handle to active window WindowdisQ_IC!Y_ 
GetNextWindow* Searches for next window handle WindowdisQ_IC!Y_ 
GetTq_Q_Window* Returns handle to tQQ:-level child window Windowdi~C!Y.. 
lsChild Returns True if window is child of hParentWnd Windowdi~C!Y_ 
ls Iconic Returns status of windowJ.!conic or o_Qe!Jl Windowdi~C!Y_ 
lsWindowVisible Determines whether hWnd is visible Windowdi~C!Y_ 
lsZoomed* Determines whether window is at maximum size Window di~ay 
Move Window Causes WM SIZE message to be sent to hWnd Window displa_y_ 
OffsetWmdowOrg_* Modifies window origin relative to current values Window disQ_lay_ 
0Qenlcon 0.Qens ~ecified window WindowdisQ_IC!Y_ 
ScaleWindowExt* Modifies window extents from current values Windowdi~'!Y_ 

SetActiveWindow Makes tiled or..QQQ_l!.Q_ window the active window Window di~~ 
ShowOwnedPq_Q_~s· Di~~s or hides all_Q~windows Window di~~ 
Show Scroll Bar* DiSQlay_s or hides scrollbar Window disQ_lay_ 
ShowWindow DisQ_IC!Y_s or removes window as ~ecified ~nCmdShow WindowdisQ_I~ 

Flash Window Flashes window once Window error 
Mess~eBee..Q_ Generates a be~ when mess~e box di~C!Y_ed Window error 
Mess'ill.eBox Creates messcm_e box window Window error 
CallM~ilter Passes mess'ill.e and code to message filter funct. Window hook 
SetWindowHook Installs sy_stem or a_m:>lication hook Window hook 
UnhookWindowHook* Removes filter function from hook chain Window hook 
EnumTaskWindows* Enumerates all windows associated with a task Window information 
EnableHardwareln_Qut* Enables/disables mouse and k~board Window il"!.P_ut 

S_l!ltax _@IJl!lmentsl 
Destrqy_WindowJ.hWnqj_ 
GetWindowlor:!.9.LhWnd,nlndexl 
GetWindowWor<!(_hWnd nlndex} 
lsWindowlhWndl 
CIJ.Q_Curso!:.{!Q_Rect) 
GetCursorPoS{il2_Poin[ 
SetCurso[thCursoQ: 
SetCursorPo~X,'Q 
ShowCurso[tbShowJ. 
DefWindowPro~hWnd,wMlill,_wParam IParaml 
CreateDialo_gJndirec!(_hlnstance..!2_Dialqg_Tem_.E!ate,hWndParent,IQ_Dialqg_FuncI 
DialQ.g_Boxlndirecll_hlnstance,hDTem_.2!ate,hWndParent,IQ_Dialo_gFun~ 
CheckDlg_ButtonihDlg,nlDButton,wChec15l 
CheckRadioButtonihDlg,nlDFirstButton,nlDLastButton,nlDCheckButtorii 
CreateDialqg[hlnstance,IQ_Tem..B)ateName,hWndParent,IQ_Dialqg_Fun<2)_ 
DialQ9..Bo'5..Lhlnstance,IQ_Tem_.2!ateName,hWndParent,2_Dialqg_Fun<2)_ 
D!g_Dirlis!(_hDlg_]QF'athS..Q_ec,nlDListBox,nlDStaticPath,wFiletyp_ef 
D!g_Di rSelecll_h D!.9.,!e_Stri rl9_, n I DListBox) _ 
EndDialog(hDlg,nResul[ 
GetD_lgltem]hDlg,nlDDlg_ltemI 
GetDlgltem lnTih D_l_g, n I DD_IQltem .!i:i_ Translated,bSjgneqj_ 
GetDlgltem Textl_h Dig, n ID Dlgltem ,IQ_Stril"}fl, nMaxCoun!}_ 
GetNextD.!g_Grol!Qlteni_I:hDlg,hCtl,f Previouaj_ 
GetNextD.!g_Tablteaj_hDig,hCtl,fPreviousl 
lsDialqg_Mess~hD_l_g,J.Q_M~ 
isD.!g_ButtonCheckedlhD_l_g,nlDButtonl 
M<!Q..Dialqg_Rect(hD!.9.,!e_RecjI 
Send D!g ltemMessag_e:[hDlg Ln IDDlg_ltem, wMsg, wParam, I Param_i 
SetDlgltemln[hD!g,_nlDDlgltem,wValue,bSjg_nedI 
SetDJ.g!temTex[hD_l_g,nlDDlgltem,IQ_Stri1'191. 
Adi_ustWindowRec!f.l.j)_Rect,IS!Y)e,bMenl!.l. 
AllY_P q_Q_U_Q_Q 
Brir:!.9_WindowToTo.BJ..hWndl 
CloseWindowlhWncQ 
EnumChildWindowsihWndParent,J.Q_EnumFunc,IParam} 
EnumWindowSli.2_EnumFunc,IParam} 
GetActiveWindowJi 
GetNextWindovtl_hWnd,wFl'!fil 
GetTo.Q.WindowlhWnqj_ 
lsChilc:JihWndParent hWndl 
lslconi~hWnqj_ 

lsWindowVisibl~hWnd} 
lsZoomed[hWndI 
MoveWindowihWnd X Y nWidth,nHejg_ht,bR~ainh_ 
OffsetWindowO_rg_(_hDC,X, 'Q 
O_Qenlcor:!.(_hWnqj_ 
ScaleWindowExll_hDC Xnum Xdenom,Ynum,Ydenomi 
SetActiveWindowJ:hWn<!}_ 
Show0wnedPoi:i_UQ_sihWnd,fShow1 
ShowScrollBar[hWnd,wBar fShowI 
ShowWindowihWnd,nCmdShowi 
FlashWindowlhWnd blnvertl 
MessageBee.BJ..wT...YE_el 
Messcm_eBox]hWndParent IQ Text,lpCa0ion,wTypef 
CallM~ilteilll:>_Msg,nCode1 
SetWindowHoolSI_nFilter"[yp_e,]Q_FilterFuncj_ 
UnhookWindowHool{(_nHook,.!QfnHoohl_ 
EnumTaskWindow~hTask J.Q_EnumFunc IParaml 
EnableHardwarell"!.P_u!.{!Enablell"!.P_u!}_ 

Returns 
bDestrqy_ed 
lor:!.9_ 
word 
bExists 
None 
None 
hOldCursor 
None 
nCount 
IR~ 
hDlg 
wResult 
None 
None 
hD.!g_ 
wResult 
nlisted 
bDirectory_ 
None 
hCtl 
wValue 
nCo_Qied 
hWnd 
hControl 
bUsed 
wCheck 
None 
I Result 
None 
None 
None 
bVisible 
None 
None 
bDone 
bDone 
hWnd 
hWnd 
hWnd 
bChild 
blconic 
bVisible 
bloomed 
None 

[mPrevPos 
bO..Q_ened 
nPrevExts 
hWndPrev 
None 
None 
bShown 
blnverted 
bBeei:i_ 
nMenultem 
bResult 
IQ_PrevFilterFunc 
bUnhooked 
bEnumerate 
bEnabled 

Ref Pasl§ # 
210 
318 
321 
347 
170 
268 
426 
427 
476 
206 
182 
212 
166 
168 
180 
211 
215 
217 
225 
274 
274 
275 
290 
290 
345 
345 
372 
414 
427 
428 
150 
153 
159 
172 
226 
236 
252 
291 
313 
344 
346 
347 
348 
377 
381 
384 
408 
415 
477 
477 
478 
247 
373 
373 
161 
466 
489 
235 
223 
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Function Name Descrliition ~ 
EnableWindow Enables or disables mouse ke-ybd input to hWnd Window ir:!Q_ut 
GetAsyncKeyState* Determines whether key is up or down Window iQQ_ut 
GetC@ture* Determines which window is receiving mouse input Window iQQ_ut 
GetDoubleClickTime Returns doubleclick time for mouse Window ir:!Q_ut 
GetFocus Returns handle of window with input focus Window ir:!Q_ut 
GetlnputState* Determines whether there are input events in queue Window ir:!Q_ut 
GetKeyboardState* Copies status of virtual keys to a buffer Window ir:!Q_ut 
GetK~State Returns state of virtual k~ Window iQQ_ut 
lsWindowEnabled Returns state of hWnd ir:!Q_ut from mouse and keyboard Window ir:!.Q_ut 
KillTimer Kills timer event identified QiihWnd and nlDEvent Window ir:!Q_ut 
ReleaseC@ture Release mouse input, restores normafp-rocessing Window ir:!Q_ut 
SetCapture Causes mouse input to be sent to hWnd Window ir:!Q_ut 
SetDoubleClickTime* Sets mouse doubleclick time Window ir:!Q_ut 
Set Focus Assigns inQUt focus to hWnd Window ir:!.Q_ut 
SetK~boardState* CoQies buffer to k~board state table Window ir:!.Q_ut 
SetTimer Creates system timer event Window ir:!Q_ut 
SwapMouseButton Swaps meaning of lefVright mouse buttons if bSwap= True Window ir:!Q_ut 
WinMain Entry point for Windows application execution Window main 
GetWindow* Searches for window in window manager's list Window man~er 
R~sterWindowDestroy* Locks windows from destruction QiL other tasks Window man!lQ_er 
Set Parent* Chaf}fl_es parent window of child window Window man!lQ_er 
SetWindowPos* Changes size, position orderinQ of window Window man!lQ_er 
Chaf}fl_eMenu Changes menu item in hMenu Window menu 
CheckMenultem Changes checkmark status of menu item Window menu 
CreateMenu Creates empty menu Window menu 
DestroyMenu Destroys hMenu and frees memory it occupied Window menu 
DrawMenuBar Redraws menu bar Window menu 
EnableMenultem Enables, disables, or_ll!"~ menu item Window menu 
GetMenu Returns handle to window's menu Window menu 
GetMenultemCount* Determines how many items are in hMenu Window menu 
GetMenultemlD* Obtains identifier for a menu item Window menu 
GetMenuState* Identifies top-level menu Window menu 
GetMenuString CoQies nMaxCount chars of menu label to lpString Window menu 
GetSubMenu Returns menu handle of_QQQU_Q_menu Window menu 
Get~stemMenu Allows access to ~stem menu Window menu 
HiliteMenultem Hilites or unHilites top-level menu item Window menu 
SetMenu Sets window menu to hMenu· removes if hMenu=Null Window menu 
DefHookProc* Provides default hook processing of WM messages Window mess~e 
DispatchMess!lQ_e Passes messe1ge to window function in MSG structure Window mess~e 
GetCurrentTime Returns elC1Qsed time since boot Window mess~e 
GetMess!lQ_e Retrieves mess!lQ_e Window mess~e 
GetMeSS!lQ_ePos Returns mouse_Qosition scrn coords at last mess~e Window mess~e 
GetMess!lQ_eTime Returns time of last message Window mess!lQ_e 
lnSendMess!lQ_e Returns True if function is processinQ SendMessaQe Window mess!lQ_e 
PeekMessage Places message (if any} at lpMsg Window mess!lQ_e 
PostAppMessage Posts message to application Window mess~e 
PostMeSS'!Q.0 Posts message in application queue Window mess~e 
PostQuitMess!lQ_e Posts WM OU IT mess!lQ_e to application Window mess~e 
PtlnRect Determines whether_Qoint lies within_!Q_Rect Window mess~e 
R~sterWindowMess!lQ_e Defines new unique window message Window mess!lQ_e 
R~Message Replies to message without returning control Window mess!lQ_e 
Send Message Sends message to window or windows Window mess~e 
SetMess!lQ_eQueue* Creates new mess!lQ_e_g_ueue Window mess~e 
TranslateAccelerator Processes k~board accelerators for menu commands Window mess~e 
TranslateMess!lQ_e Translates virtual k~strokes into char messcfiles Window mess~e 
WaitMess!lQ_e Yields control to other application Window mess!lQ_e 
B~nPaint Prepares window for painting Window _Qainting 
End Paint Marks end of window repainting Window _Qainting 
GetDC Returns display context of client area for window Window _Qainting 
GetDCOrg* Returns origin for display context Window_Qainting 
GetU_Q_dateRect Copies dim of rect that needs updating to lpRect Window _Qainting 

S1ntax l_arg_umentSI 
EnableWindo'<irhWnd,bEnabl~ 
GetA~ncK~Stataj_vKEW_ 
GetC<:!Q_tur«W_ 
GetDoubleClickTime(l 
GetFocuill_ 
Getlr:!Q_utStatfill 
GetK~BoardStat~K~Stataj_ 
GetK~Stataj_nVirtKEW_ 
lsWindowEnabled(hWnd) 
KillTimef[hWnd nlDEvent} 
ReleaseC@turfill 
SetC~ureJhWnd}_ 
SetDoubleClickTimaj_wCoun!}_ 
SetFocuiil.hWnc!)_ 
SetKeyboardState(ipKeyState} 
SetTimef[hWnd nlDEvent wEIC1Qse IQ_TimerFunCI 
Swa[:!MouseButton(bSwa[:!) 
WinMainJhlnstance hPrevlnstance IQ_CmdLine,nCmdSho~ 
GetWindowJ..hWnd,wCmq}_ 
R~sterWindowDestroY{hWnd fRegisted: 
SetParenIThWndChild,hWndNewParen[ 
SetWindowPo~hWnd,hWndlnsertAfter X)i,CX,CIJ,WFlariI 
ChangeMent.JihMenu,wlDChangeltem,_!Q_Newltem,wlDNewltem,wChar:!Q_~ 
CheckMenu Item (hMenu, wl DCheckltem, wChecls)_ 
CreateMenlill_ 
DestroyMenujhMenul 
DrawMenuBar(hWnd) 
Enable Menu ltem(hMenu, wlDEnableltem wEnable) 
GetMenu(hWnd) 
GetMenultemCoun![hMenUI 
GetMenultemlDihMenu,nPo~ 
GetMenuStataj_hMenu,wlD,wFI~ 
GetMenuStri~Menu,wlDltem,.!2._String,nMalCCount,wFlaQl 
GetSubMenu(hMenu nPoS) 
GetS_y_stemMenu(hWnd,bRevert1 
HiliteMenultem]hWnd,hMenu,wlDHiliteltem,wHilite1 
SetMenl!..(_hWnd,hMenuI 
DefHookProcJ..code,wParam,IParam JQ!Q.fnNextHoolS}. 
Di~atchMess~aj_!QM~ 
GetCurrentTimcill 
GetMess~~M~.hWnd wMsgFilterMin,wMsgFilterMaX) 
GetMessagePoSO 
GetMessageTime(l 
lnSendMess!lQ_~ 
PeekMess~~M~hWnd,wM~FilterMin,wMgiFilterMax,bRemoveMfilll 
Post~Mess~hTask,wMfill, wParam,IPara1i1I 
PostMess~aj_hWnd,wM~wParam,IParamL 
PostQuitMess~aj_nExitCode) 
PtlnRec"t{IQRect,Point} 
RcmisterWindowMessage{igStrit]9I 
R~ess!lQ_eflR~ 
SendMess~efhWnd,WMfill,wParam,IParan:U_ 
SetMess~eQueuaj_ cM~ 
TranslateAcceleratoti:hWnd,hAccTable,lpM~ 
TranslateMessage(lpMsg) 
WaitMess!lQ_eQ 
BcminPain!.(hWnd,Jp_pain[ 
EndPain!(_hWnd,_!Q_PainTI: 
GetDCJhWncll 
GetDC0!9..(hDQ2. 
GetL&dateRec!.(hWnd,_!Q_Rect,bErasaj_ 

Returns 
bDone 
nState 
hWnd 
wClickTime 
hWnd 
bEvent 
none 
nState 
bEnabled 
bKilled 
None 
hWndPrev 
None 
hWndPrev 
None 
nlDNewEvent 
bSw<!QQ_ed 
nExitCode 
hWnd 
bProtected 
hPrevParent 
None 
bChaf}fl_ed 
bOldCheck 
hMenu 
bDestroyed 
None 
bEnabled 
hMenu 
nltems 
nlD 
wltem 
nCopied 
hPopupMenu 
hSysMenu 
bHilited 
bSet 
code 
I Result 
!Time 
bContinue 
dwPos 
ITime 
bin Send 
bPresent 
bPosted 
bPosted 
None 
blnRect 
wMsg 
None 
IRe_Qly 
bNewQ 
nTranslated 
bTranslated 
None 
hDC 
None 
hDC 
I Point 
bUQdate 

Ref PCJfJ_e # 
224 
252 
256 
276 
277 
277 
278 
279 
347 
349 
401 
418 
429 
430 
431 
454 
483 

316 
400 
435 
465 
163 
167 
190 
210 
219 
223 
282 
282 
283 
283 
284 
303 
304 
335 
433 
206 
214 
267 
285 
286 
287 
339 
387 
393 
393 
394 
395 
400 
403 
414 
434 
486 
487 
495 
156 
226 
268 
269 
313 
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Table 6. 73. Continued 

Function Name 
GetU_E.9ateR_g_n* 
GetWindowDC 
Invalidate Rec! 
lnvalidateRgn 
Release DC 
U_g_dateWindow 
ValidateRect 
ValidateR_g_n 
EnumPrq_Q_s 
FindWindow 
GetPro_g_ 
RemovePrq_Q_ 
SetPrq_Q_ 
Co.QY_Rect 
lnflateRect 
lntersectRect 
lsRectEm.B!Y_ 
OffsetRect 
SetRect 
SetRectEm.B!Y_ 
SetRectR_g_n* 
UnionRect 
GetScrollPos 
GetScrollRang_e 
ScrollWindow 
SetScrollPos 
SetScrollRan_g_e 
GetS_y_sColor 
GetS_1?temMetrics 
Set~sColors 
GetProfileString 

GetProfilelnt 
WriteProfileString_ 
GetA~ctRatioFilter 

Version Info: 

Notes: 

Source: 

See Also: 

DescrjQ!ion 
CqQies window's 1.!Q_date r~on to ~ecified r~on 
Returns di~'!}'_ context for entire window 
Marks !2._Rect for rE!.E_ainti'l[ 
Marks hRg_n for rejlainting_ 
Release di~a'l context 
Notifies <!QQ[ication when window needs redrawing_ 
Releases rectan_gle l]:>_Rect from rE!Q_ainting_ 
Releases hf'!g_n from rE!Q_aintir:!9_ 
Passes each_Q_r<!.Q.er:!Y.of hWnd to l]:>_EnumFunc 
Returns handle of window 
Returns handle associated with _J.Q_Strir:!9_ 
Removes lpString_ from ..2._l'q_Q_er!i'._list 
Copies strin_g and data handle to prqQ_erty list of hWnd 
CqQies an existi1!9._rectan_gle 
Resizes IQ_Rect ~ X units horiz and Y units vertically_ 
Finds intersection of two rects, co_Qjes to IQ_OestRect 
Determines whether _J.Q_Rect is em_my_ 
Moves rectaf29!e X units horiz and Y units vertical!Y. 
Fills RECT struct at l]:>_Rect with _given coords 
Sets IQ_Rect to elllQ!'l_rectarigleiall coords zerQI 
Creates rectang_ular re_gion 
Stores union of two recta129!es 
Returns current_g_osition of scrollbar 
CqQies min/max scrollbar _g_ositions 
Moves contents of client area b'[ Xamount Yamount 
Sets scrollbar elevator to nPos· redraws if nonzero 
Sets min/max scrollbar _g_ositions for scroll bar 
Returns ~stem color identified b_y_nlndex 
Returns information about ~stem metrics 
Chan_g_es one or more ~stem colors 
Returns string info from WIN.INI file 

Returns int~er info from WIN.INI file 
Co_Qjes l]:>_Strin_g_to WIN.INI file 
Get setti1!9_ of current a~ect-ratio filter 

*Applicable to versions of Windows beginning with 2.0 

C is case sensitive. Lowercase prefix to argument 
and result names are data type indicators. 

Microsoft Windows SOK Programmer's Reference 2.0 

6. 71. Windows Function Summary by Version 
6.72. Windows Function Summary by Name of Function 

~ SJ'.!1tax EIJJilmentsl 
Window _m:iinting_ GetU_g_dateF!g_nJ.hWnd,hR_g_n,fErasel 
Window _g_ainting_ GetWindowDQ{_hWncjl 
Window _g_ainting lnvalidateRect(hWnd,!2._Rect,bErasef 
Window painting_ lnvalidateR_gn(hWnd,hRg_n,bErasef 
Windowjlainting_ ReleaseDC]hWnd,hDC} 
Window _g_ainting_ lJQ_dateWindowj_hWnc[ 
Window _g_ainting_ ValidateRecfl_hWnd,!2._Rec!l_ 
Window _g_ainti1!9_ ValidateR_g_nj_hWnd,hF!.9_'!)_ 
Window ..2._l'O..Q.er:!Y. EnumPr~hWnd l]:>_EnumFuns_ 
Window ..2._l'O..Q.er:!Y. FindWindowJ.!2..ClassName !2._WindowNamtl 
Window..2._l'oper:!Y. GetPrq_e!_hWnd,_J.Q_Strir:!fll. 
Window ..2._l'Op_erty RemovePrq.eihWnd,lpStrinJ.iI 
Window..2._f'op_er!i'_ SetPrQQ"[hWnd,IQ_Strin_g_ hDatc!I 
Window rectan_gle Co.QY_Recilli:i_DestRect l]:>_SourceRec[ 
Window rectan_gle lnflateRecillI>._Rect,X, Y} 
Window rectan_gle lntersectRecfilg_DestRect,!2._Src1 Rect,l]:>_Src2Rec!}_ 
Window rectan_gle lsRectEm-2!Y.{J.Q_Rec!}_ 
Window rectangle OffsetRec!..{!Q_Rect,X, Yl 
Window rectan_gle SetRec!lli.iRect X1 ,Y1 ,X2 Y~ 
Window rectan_gle SetRectEm~Rec[ 
Window rectan_gle SetRectF!.9_rjihF!.9_n,X1 Y1 ,X2,Y~ 
Window rectaf29!e UnionRec!..{!Q_OestRect !2._Src1 Reel !2._Src2Rec!}_ 
Window scrollin_g_ GetScroll Posj_h Wnd, n8a!1_ 
Window scrollin_g GetScrollRar:!9_eJ:hWnd,n8ar,l]:>_MinPos,IQMaxPo!?.!. 
Window scrolling_ ScrollWindowJ:hWnd XAmount,YAmount,li:>_Rect,lp_CllQ_Rec[ 
Window scrolling_ SetScrollPoSihWnd nBar,nPos bRedrawI 
Window scrollin_g_ SetScrollRang_tlhWnd,nBar,nMinPos,nMaxPos bRedrawJ: 
Window ~s info Get~Color.[nlnde& 
Window ~s info Get~temMetricf!_{_nlndexl 
Window ~s info SetS_y_sColorf!_{_nChang_es l]:>_S_y_sColor,!2._ColorValue!?.l. 
Windows init file GetProfileString(lpAppName,lpKeyName,lpDefault,lpReturnedString, 

nSiztl 
Windows init file GetProfilelnlli2_Ajlj'.J_Name IRf(eyName nDefaul!l. 
Windows init file WriteProfileStri~Ai:>QiicationName,IQ_Key_Name ,IQ_Stri~ 

GetA~ectRatioFilter.[hDC} 

Returns 
sR_g_nlYQ_e 
hDC 
None 
None 
nReleased 
None 
None 
None 
nResult 
hWnd 
hData 
hData 
bSet 
None 
nResult 
nlntersection 
bEmQ!y_ 
nResult 
nResult 
nResult 
None 
nUnion 
nPos 
None 
None 
nOldPos 
None 
r:g_bColor 
nValue 
None 
nlength 

nKeyValue 
bResult 

Ref Pa@# 
314 
317 
341 
342 
401 
492 
493 
494 
233 
246 
297 
403 
437 
174 
338 
340 
346 
379 
438 
439 
439 
490 
300 
300 
410 
444 
445 
303 
305 
448 
296 

295 
497 
252 
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6.74. DIAGNOSTIC AND ERROR CODES 

Value Mess~ Value Messag_e 
1 1 Insufficient memo...!Y_for allocation 301 ( 769l Invalid task ID 
2 2) Error reallocatil'!Q_ memo_ry 302 7701 Invalid exit ~stem call 
3 31 Memo...!Y_ cannot be freed 303 ( mI Invalid BP re__gjster chain 
4 4 Memo_iy cannot be locked 400 1024 D_y_namic loader/linker errors 
5 5 Memo!Y_ cannot be unlocked 401 1025 Error durin_g_ boot_Q_rocess 
7 7 Window handle not valid 402 1026 Error loadil'!Q_ a module 
8 8 Cached dis_Q)<!Y_ contexts are bus_y_ 403 1027 Invalid ordinal reference 

10 16 Cl.!Q.board alread_y_ o_p_en 404 1028 Invalid entry name reference 
13 19 Mouse module not valid 405 1029 Invalid start_Q_rocedure 
14 20 Dis_QJC!Y_ module not valid 406 ( 1030 Invalid module handle 
15 21 Unlocked data s~ment should be locked 407 ( 1031 Invalid relocation record 
16 221 Invalid lock on ~stem_g_ueue 408 1032 Error savin_g_ forward reference 

100 256) Local memo_ry errors 409 1033 Error readin_g_ se_g_ment contents 
103 259) LocalReAlloc -- invalid local he<!Q_ 410 1034 Error readin_g_ s~ment contents 
140 3201 Local heaQ_ is bu~ 411 ( 1035 Insert disk for s_1:>_ecified file 
143J 323 Invalid local heaQ_ 412 ( 1036 Error readil'!Q_ non-resident table 
14B 331 Invalid local heaQ_ 4FF 1279) INT 3F handler unable to load se_g_ment 
15B (347) I Invalid local heap I I 500 (1280) Resource man<!Q_er/user profile errors 
180 384 Invalid local handle 501 1281 I Missirig_ resource table 
1CO 448 LocalLock count overflow 502 1282 Bad resource !YQ_e 
1FO 496 LocalUnlock count underflow 503 1283 Bad resource name 
200 512 Global memo_ry errors 504 1284 Bad resource file 
240 576 Critical section _Q_roblems 505 12851 Error readin_g_ resource 
280 640 Invalid global handle 600 1536) Atom man<!Q_er errors 
2CO 704 GlobalLock count overflow 700 ( 1792 I n_Q_ut/Ou!Q_ut _Q_ack<!Q_e errors 
2FOJ 752 GlobalUnlock count underflow FFEE 65518l Divide by_ zero 
300J 768 Task schedule errors 

Source: Microsoft Windows SOK Programming Tools 2.0, pages 247 to 248 
Microsoft Windows Reference Manual 1.0, page 225. 
(Not documented in Microsoft Windows Reference Manual 2.0) 

6.75. WINDOWS LOGICAL COORDINATE MAPPING 

-32768 

0 

32767 

Notes: 

Source: 

0,0 
(viewport) j Physical 

Device 

-32768 0 32768 

Coordinate Sptem Transformation E_gpations 
Variable Meanif'!9._ 

xWO The x coordinate of the window orj_gjn 
~WO The _y_ coordinate of the window origin 
xWE The x com_Q_onent of the window extent 
~WE The~ .. com_1:>_onent of the window extent 
xVO The x coordinate of the view_Q_ort orj_gjn 

:t_VO The _y_ coordinate of the view_Q_ort orj_gjn 
xYE The x com_Q_onent of the view_Q_ort extent 

:t_VE They com_Q_onent of the view_Q_ort extent 
Lx The x coordinate in the lo__gjcal coordinate s_y_stem 
L_y_ The _y_ coordinate in the lo__gjcal coordinate ~stem 
Ox The x coordinate in the _Q_t}y_sical coordinate ~stem 
D:t_ The _y_ coordinate in the _Q_t}y_sical coordinate ~stem 

Thus: Ox= (Lx - xWO) * xVE/xWE + xVO 
Dy = (Ly - yWO) * yVE/yWE + yVO 
Lx = (Ox - xVO) ( xWE/xVE) + xWO 
Ly = (Dy - yVO) * yWE/yVE + yWO 

•The viewport generally, but not always, is the same as 
the physical device. 
•Width and height of the viewport must be >-1 and <32768 

Microsoft Windows SOK Programmer's Reference 2.0, pages 88 to 90 
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6.76. WINDOW STYLES 

Style Name 
WS BORDER 
WS CAPTION 
WS CHILD 
WS CHILDWINDOW 
WS CLIPCHILDREN 
WS CLIPSIBLINGS 
WS DISABLED 
WS DLGFRAME 
WS GROUP** 
WS HSCROLL 
WS ICONIC 
WS MAXIMIZE** 
WS MAXIMIZEBOX** 
WS MINIMIZE** 
WS MINIMIZEBOX** 
WS OVERLAPPED** 
WS OVERLAPPEDWINDOW** 
WS POPUP 
WS POPUPWINDOW 
WS SIZEBOX* 
WS SYSMENU 
WS T ABSTOP** 
WS THICKFRAME** 
WS TILED* 
WS TILEDWINDOW* 
WS VISIBLE 
WS VSCROLL 

Version Info: 

Source: 

See Also: 

DescriQ_tion 
Window that has a border 
Window that has a c<!Q!ion bar 
Child window 
Child window 
Exclude area occu_gied b_y child windows when drawil'!.9_ within _Q_arent 
Cl!Q_ child windows relative to one another 
Window that is initial!Y_ disabled 
Window with double border no c<!Q!ion 
Defines a_grou_Qof controls 
Window that has horizontal scrollbar 
Window is initial!Y_ iconic 
Window is maximum size _Q_ossible 
Window contains maximize box 
Window is minimum size _Q_ossible 
Window contains minimize box 
Overla_QQjn_g_ window 
Window w/ WS OVERLAPPED, WS CAPTION, WS SYSMENU, WS THICKFRAME 
Po_Q_u_Q_ window 
Window havin_g_ sMes WS POPUP, WS BORDER, WS SYSMENU 
Window that has a size box 
Window that has ~stem menu box in c<!Q!ion bar 
Defines controls that can be moved to b_y tabbil'!.9_ 
Window has a thick frame, which can be used to size window 
Tiled window 
Window w/ WS TILED WS CAPTION, WS SYSMENU, WS SIZEBOX 
Window that is initially visible 
Window that has vertical scrollbar 

•*Applies to Windows 1.0 only 
•**Applies to Windows 2.0 and later only 

Microsoft Windows SOK Programmer's Reference 2.0, pages 199 to 200 
Microsoft Windows SOK Programmer's Reference 1.0, pages 28 to 29 

6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 
6.72. Windows Function Summary by Name of Function 
6. 73. Windows Function Summary by Type of Function 

Restrictions 

lm.Q!ies WS BORDER 
Cannot be used with WS POPUP 

Used when creatinJtQarent window 
Used with WS CHILD only 

Grou_Q_ ~ies until next WS GROUP 

For use with WS TILED on!Y_ 

Cannot be used with WS CHILD 

Use with windows w/c1:1Q_tion or scrollbars on!Y_ 
Use with windows w/ c~ion bars only 
Tabbin_g_a_QQlies until next WS TABSTOP 
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6.77. WINDOWS FILE TYPES 

Bit is wFilety_Q_e 
0 01 
1j1 
212 
4 4 

10 161 
20 ( 32_I 

2000 81921 
4000 163841 
8000 327681 

Notes: 

Source: 

See Also: 

Meanin_g_ Use 
Normal File Find all 'normal' files 
Read-only File Find all read-on!Y_ files 
Hidden File Find all hidden files 
S_y_stem File Find all S_ystem files 
Directo__ry_ File Find all Directories 
Archive File Find all files with 'archive' bit set 
LB DIR flcm_ If set Windows _guts messcm_e in C!Im_S _queue 
Drive bit 
Exclusive Bit Find only_ files of the type listedldon't include normal files} 

wFiletype is determined by ANDing together the bits for the file types 
you want to match. 

Microsoft Windows SDK Programmer's Reference 2.0, page 216 

6. 72. Windows Function Summary by Name of Function 
6.73. Windows Function Summary by Type of Function 

6.78. DISPLAY CONTEXT DEFAULT SETTINGS 

Attribute 
Back_ground Color 
Bac~round Mode 
Bitma_Q_ 
Brush 
Brush Or!g!n 
CljQQil}g_ Re__gjon 
Current Pen Position 
Drawin_g_ Mode 
Font 
lntercharacter ~acil}g_ 
MC!QQ!l}g_ Mode 
Pen 
PoJyg_on Fillin_g_ Mode 
Relabs Fl~g_ 
Stretchin_g_ Mode 
Text Color 
View_Q_ort Extents 
View_Q_ort 0!:9.)n 
Window Extents 
Window Or!g!n 

Source: 

See Also: 

Default Settin_g_ 
White 
OPAQUE 
No default 
WHITE BRUSH 
JO,O 
The whole di~~ surface 
Io,o 
R2 COPYPEN 
SYSTEM FONT 
0 
MM TEXT 
BLACK PEN 
ALTERNATE 
ABSOLUTE 
BLACKONWHITE 
Black 
1, 1 
0,0 
1, 1 

110,0 

Microsoft Windows SDK Programmer's Reference 2.0, pages 92 to 93 

6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 

385 
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6.79. BINARY RASTER OPERATION CODES (ROP2) 

Value 
R2 BLACK 
R2 NOTMERGEPEN 
R2 MASKNOTOPEN 
R2 NOTCOPYPEN 
R2 MASKPENNOT 
R2 NOT 
R2 XORPEN 
R2 NOTMASKPEN 
R2 MASKPEN 
R2 NOTXORPEN 
R2 NOP 
R2 MERGENOTPEN 
R2 COPYPEN 
R2 MERGEPENNOT 
R2 MERGEPEN 
R2 WHITE 

Source: 

See Also: 

Function 
Pixel is alw<!Y_s black 
Pixel is inverse of R2 MERGEPEN color 
Pixel is combination of colors common to the di~C!Y_ and inverse of _Q_en 
Pixel is inverse of _Q_en color 
Pixel is combination of colors common to the _.Q.en and inverse of dis..Q!C!Y_ 
Pixel is inverse of the dis__QIC!Y_ color 
Pixel is combination of colors in _Q_en and di~<!ij but not in both 
Pixel is inverse of R2 MASKPEN 
Pixel is combination of colors common to the _.Q.en and the dis..Q!C!Y_ 
Pixel is inverse of R2 XORPEN color 
Pixel remains unchanged 
Pixel is a combination of di~C!Y_ and inverse of the _Q_en color 
Pixel is the _Q_en color 
Pixel is a combination of the _Q_en and the inverse of the dis__Ql<!I'_ color 
Pixel is a combination of_Q_en and the di~la.Y_ color 
Pixel is alw<!Y_s white 

Microsoft Windows SOK Programmer's Reference 2.0, page 443 

6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 

6.80. TERTIARY RASTER OPERATION CODES 

Name 
BLACKNESS 
DSTINVERT 
MERGECOPY 
MERGEPAINT 
NOTSRCCOPY 
NOTS RC ERASE 
PATCOPY 
PATINVERT 
PATPAINT 
SRCAND 
SRCERASE 
SRCINVERT 
SRCCOPY 
SRCPAINT 
WHITENESS 

Source: 

See Also: 

Value MeaninJL 
42HI66_I Dest=BLACK 
550009H 5570569 Dest= not des[ 
COOOCAH 12583114} Dest= source AND _.Q.atternl 
BB0226H 122557821 Dest= source AND i:>_atternI OR dest 
330008H 3342344 Dest= not sourcel 
11 OOA6H 11142781 Dest=( not sourceIANDinot des[ 
F00021 I15728673' Dest=_Q_attern 
5A0049H 58983131 Dest=_Q_attern XOR dest 
FBOA09H 16452105} DPSnoo 
8800C6H 8913094 Dest=source AND dest 
440328H 4457256 Dest=source AND 1not des!)_ 
660046H I 6684742 Dest=source XOR dest 
CC00020 J 13369376} 
EE0086H 155977021 Dest=source OR dest 
FF0062Hj 16711778} Dest= WHITE 

Microsoft Windows SOK Programmer's Reference 2.0, pages 670 to 677 

6.37. Include File Constants Definitions by Name 
6.38. Include File Constants Definitions by Use 

Section 6 
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6.81. GDI INFORMATION INDEX DATA 

Index Name Description Allowable Values 
DRIVERVERSION The GDI version number 100H1256l 
TECHNOLOGY The device technology used O=vector plotter 

1 =raster display 
2=raster printer 
3=raster camera 
4=character stream, PLP 
5=metafile, VDM 
6=di~~file 

HORZSIZE Width of physical display In millimeters 
VERTSIZE HeJght of _Qtlysical di~ay In millimeters 
HORZRES Width of di~~ ln_Qjxels 
VERTRES Height of displ~ In raster lines 
LOGPIXELSX* Number Qixels along display width In _Qixels _Qer logical inch 
LOGPIXELSY* Number _Qixels alol]Q_ di~~ hejg_ht ln_Qixels~r lcm_ical inch 
BITSPIXEL Number of adjacent color bits~ _Qjxel 
PLANES Number of color planes 
NUMBRUSHES Number of device-~ecific brushes 
NUMPENS Number of device-~ecific~ns 
NUMFONTS Number of device-specific fonts 

I NI •MCO• OR~ I Number of entne!': 1n device's color table I .... _. - •• v ... ... ..... ~ . 

ASPECTX Relative width of device _Qixel used for lin~ 
ASPECTY Relative height of device pixel used fl lines 
ASPECTXY Di~gonal width of device Qixel used fl lines 
PDEVICESIZE Size of internal data structure PDEVICE ln~es 
CLIPCAPS Clipping capabilities of device O=cannot c~ 1 =can clip rectangle 
RASTERCAPS Raster capabilities of device RC_BITBLT (can transfer bitmap) 

RC_BANDING (requires banding support) 
RC_GDl20_0UTPUT (supports 2.0 features) 
RC_BITMAP64 (supports bitmaps >64K) 
RC SCALING lca_Qable of scaling) 

CURVECAPS Curve creation capabilities of device Bit O=can do circles 
Bit 1 =can do pie wedges 
Bit 2=can do chord arcs 
Bit 3=can do ellipses 
Bit 4=can do wide borders 
Bit 5=can do styled borders 
Bit 6=can do wide and styled borders 
Bit 7=can do interiors 
Bits 8-15=NOT USED 

LINECAPS Line creation capabilities of device Bit O=RESERVED 
Bit 1 =can do polyline 
Bits 2-3=RESERVED 
Bit 4=can do wide lines 
Bit 5=can do styled lines 
Bit 6=can do wide and styled lines 
Bit 7=can do interiors 
Bits 8-15 =NOT USED 

POL YGONALCAPS Polygonal creation capabilities of device BitO=can do alternate fill polygon 
Bit 1 =can do rectangle 
Bit 2=can do winding number fill polygon 
Bit 3=can do scanline 
Bit 4=can do wide borders 
Bit 5=can do styled borders 
Bit 6=can do both wide and styled borders 
Bit 7=can do interiors 
Bits 8-15=NOT USED 

TEXT CAPS Text creation capabilities of device Bit O=can do character output precision 
Bit 1 =can do stroke output precision 
Bit 2=can do stroke clip precision 
Bit 3=can do 90-degree character rotations 
Bit 4=can do any character rotation 
Bit 5=can do scaling independent of X and Y 
Bit 6=can do doubled character for scaling 
Bit 7=can do integer multiples for scaling 
Bit S=can do any multiples for exact scaling 
Bit 9=can do double weight characters 
Bit 1 O=can do italics 
Bit 11 =can do underlining 
Bit 12=can do strikeouts 
Bit 13=can do raster fonts 
Bit 14=can do vector fonts 
Bit 15=RESERVED, must be 0 

Version Info: *First defined in Windows 2.0; not listed in Windows 1.0 documentation 

Source: Microsoft Windows SOK Programmer's Reference 2.0, pages 270 to 273 



6.82. BITMAP DAT A STRUCTURES 

Monochrome Bitmaps: 

Pixel Order 
Scan Order Word# Bit# 

Scana 0 15 
Scan 1 14 
... 13 
Scan n-2 12 
Scan n-1 11 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

1 15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Etcetera 

Pixel# 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

O=black 
1=White 
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Table 6.82. Continued 

Color Bitmaps: 

Scan Order 
Red Scan O 
Red Scan 1 
... 
Red Scan n-2 
Red Scan n-1 
Green Scan O 
Green Scan 1 
... 
Green Scan n-2 
Green Scan n-1 
Blue Scan 0 
Blue Scan 1 
... 
Blue Scan n-2 ..... "" , 

1 i:s1ue ;:,can n-1 

Pixel Order 
Word# Bit# 

0 15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
, 

0 
1 15 

14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Etcetera 

Pixel# 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
, . 
l<f. 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

O=color disabled 
1 =color enabled 

Notes: Color bitmaps require three arrays: red, green, and blue 

Source: Microsoft Windows SDK Programmer's Reference 2.0, pages 609 to 611 

See Also: 6.39. BITMAP Structure Format 

6.83. SYMBOLIC DEBUGGER (SYMDEB) COMMAND SUMMARY 

C dL. 0 . om man me ~t1ons: 

O_pJion Function 
Im Redirects ou!!:>_ut to second'ill'_ mono monitor 
Ix Disables the 'more' feature 
lw# Sets memory allocation reporting level to # 

389 

Allowable Values 

O=no reporting 
1 =allocation messages only (default) 
2=movement messages only 
3=both allocation and movement mess~es 

/@filename 
In 
/i 
/ffilename 
/"cmdlist" 

Notes: 

Loads macro definitions from named file 
Permits use of nonmaskable internmts 
Use features available on IBM com__29.tibles 
Prevents named ~mbol file beirig_ used with executable file 
Causes commands in list to be executed Each command s~arated ~semicolon 

•Options may be preceded by a hyphen instead of a forward slash 
•Options may be identified with upper- or lowercase letters 
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Table 6.83. Continued 

SYMDEB Commands: 
Command 

a address] 
ba modaj[sizaj_addressivalue[cmdstril!9] 
be idlis.[ 
bd idlist] 
be idlis.[ 
bl 
b_Qfidjaddress · L valuaj[_cmdstri rfil 
c ran_g_e address 
d rang_Etl 
da ran_g_aj_ 
db ra!l9_aj_ 
dd ran.g_aj" 
d_g_ 
dh 
di raf!9_eJ 
d_g_ 
ds ran_g_aj" 
dt ran_g_aj_ 
dw jrarm_el 
e address]is[ 
ea address ]is!l. 
eb addressJ!is.[ 
ed address ]istl 
el address]is!l 
es address jlistl 
et address ]is[ 
ew address ]is!l. 
f raf!9_e list 

L9. =addres~addresaj;.} 
h value value 
i value 
k valuaj" 
k(~.b Ivaluaj" 
I addressldrive record counfil 
m ran.g_e address 
m ic!l.=cmdstring} 
n filenamejfilename .. } 
o value tm_e 

l£ =addressJlvalueJ 
Lg_ 
r r~steill[,;rvaluaj" 
s range list 
s-
s& 
s+ 
t =addressj[valuel 
u ra!l9_aj" 
v rangE)} 
w addres~drive record counill 
x n~mbol 
xo symbol 
z ~mbol value 
? ex_.e..ression 

<filename 
>filename 
=filename 
lfilename 
lfilename 
-filename 
[doscommand} 
* strin_g_ 

Source: 

Function 
Assemble 
Set 80386 address brea~oin[aj_ 
Clear breakpoin!{_sl 
Disable brea~oin![aj_ 
Enable brealsQ_oin!{_aj_ 
List brea~oin!.{_sl 
Set break_.e..oint 
Com_p_are 
DufT!2. memo.!Y usil"!fl_Qrevious !Y£.e 
Dum..2_ memo_ry_in ASCII format 
Dump memo_ry_in l?.Y!_es 
Dum_.e.. memo_ry_ in double words 
Di~~obal memo_ry_ he<!Q_ 
Di~C!Y_local memory he"!Q_ for current OS 
Dum_.e.. memo_ry_ as lon_g_ floating_Qoint 
Di~C!Y_ task _g_ueue 
Dum_.e.. memo_ry_ as short floatil"!.9...Q_oint 
Dum_pmemo_ry_in 10-tm_e real numbers 
Dum_.e..memo_ry_in words 
Enter values usi~evious !YQ_e 
Enter ASCII values 
Enter b..Y!es 
Enter double words 
Enter lof!9_ floating-Q_oint values 
Enter short floati'!9.:Q_oint values 
Enter 10-~e real values 
Enter words 
Fill 
Go 
Add hexadecimal values 
ln_.e..ut from _QQ.rt 
Backtrace stack 
Backtrace task 
Load 
Mmove 
Define or execute macro 
Set name of file 
Ou!Q_ut b_.Y!_e to ..2._0rt 
Trace _.e..r~am instruction 
Quit 
Set re_gjster 
Search for match 
Set machine deb1!99!n.g_ only 
Set machine and source debu_ggj!l.9_ 
Set source debugyil"!Q on.!Y_ 
Trace _Q!"O_g_ram instruction 
Dis..2]'!Y._ unassembled instructions 
View source code lines 
Write to disk 
Examine ~mbols 
Op_en map_ or segment 
Set ~mbol to value 
Com...E_ute and di~C!Y_ e~ession 
Di~C!Y. current source code line 
Redirect SYMDEB ir}Q_ut to file 
Redirect SYMDEB output to file 
Redirect SYMDEB in.~ut and outQ_ut 
Redirect_.e..r~am i~ut to file 
Redirect_.e..rogram outQ_ut to file 
Redirect..Q!"O_Ql"am i~t and outQ_ut 
Execute DOS shell or command and return 
Comment 

Microsoft Windows SOK Programming Tools 2.0, 
pages 100 to 102 and 110 to 138 

Section 6 



I . * . , I 

> ';' ; • ~ 

--PART-

GENERAL PC 
HARDWARE 

. l 





-SECTION-

Keyboards, 
Video Adapters, 
and Peripherals 



7.01. MACHINE SUMMARY AND HISTORY 

System 

Slots 

Drives 

110 

Size* 

Software 

History 

Notes: 

Source: 

PC Class Machines 
PC 

Processor 5 mhz 8088 
Math COJ>rOcessor O_ptional 
RAM on motherboard 64K**** 
Maximum RAM allowed 512K**** 
ROM on motherboard 40K 
Power sl!2E!Y_ 63.5-watt 
8-bit PC slots 5 
16-bit AT slots 0 
16-bit PS/2 slots 0 
32-bit PS/2 slots 0 
Drive slots_t 4 
Sl!QQ]ied floppy driv~ 1 180K¥ 
Sl!QQ]ied hard drive None 
O..£!ional hard drive None 
Cassette S!.!.Q.Q_orted 
Parallel...E2_r!S O..£!ional 
Serial_Q_orts O_ptional 
Mouse_p_orts O_ptional 
SL!QQ!ied video adf.!Qter None 
O_ptional video adf.!Qter MDACGA 
Kf!Y._board 83-k~ 
Hel9_ht 5.5" 
Width 19.6" 
D~h 16.1" 
We.19..ht 29 lbs 
Cassette BIOS SLJ.QQ_Ort Yes 
EGA BIOS s~ort No_§_ 
Serial BIOS s~ort Yes-2_1)_orts 
Parallel BIOS s~ort Yes-2_1)_orts 
Hard disk BIOS s~ort No 
Recommended DOS version** 1.0 
Introduction AU_9:-81 
U_l)_dated 
DrqQQ.ed 

*Case housing motherboard 
**At time of introduction 
***Originally 6, upgraded to 8 
****Eventually upgraded to 640K 
tFor half-height drives 
¥Other drives and sizes available 
§Eventually upgraded to Yes 

Byte, June 1987 
Byte, August 1987 
PC Magazine, May 26, 1987 
PC Magazine, July 21, 1987 

PC/XT 
5 mhz 8088 
Optional 
256K* .. * 
640K 
40K 
130-watt 
8 
0 
0 
0 
4 
1 360K 5.25" 
10 Mim_, 
20 Mim_, 
No 
O..£!ional 
O_mional 
Optional 
None 
MDACGAEGA 
83-ke...Y. 
5.5" 
19.6" 
16.1" 
32 lbs 
Yes 
Yes 
Yes-2_1)_orts 
Yes-2_1)_orts 
Yes 
2.0 
Mar-83 
Jul-85 
Jul-87 

PCJr Technical Reference, pages 2-19, 2-135, D-1 

PCJr PC Portable Convertible 
5 mhz 8088 5 mhz 8088 5 mhz 8088 
No O..£!ional No 
128K 256K 256K 
512K 640K 640K 
64K 40K 
33-watt 130-watt 
0 8 0 
0 0 0 
0 0 0 
0 0 0 
1 2 2 
None 2 360K 5.25" 2 720K 3.5" 
None None None 
None None None 
Sl.!.Q.Q_orted No No 
O..£!ional O..£!ional O..£!ional 
O..£!ional O_mional O_mional 
Optional Optional No 
Built-in PCJr S_p_ecial CGA emulation 
None None None 
"chiclet" 83-ke...Y. 78-k~ 
3.8" 8" 2.7" 
13.9" 20" 12.8" 
11.4" 17" 14.7" 
81bs4oz 30 lbs 12.7 lbs 
Yes No No 
No No No 
Yes Yes-2...e..orts Yes-2...e..orts 
Yes Yes-2_1)_orts Yes-2_1)_orts 
No No No 
2.0 2.0 2.1 
Oct-83 Mar-84 A_l)_r-86 

Jun-87 

AT Class Machines PS/2 Machines 
PC/AT PC/XT 286 Model 30 Model 50 

6,8 mhz*** 80286 6 mhz 80286 8 mhz 8086 10 mhz 80286 
0Qtional O_ptional O_ptional O_ptional 
512K 640K 640K 1M 
640K,16M 640K 16M 640K 7M 
64K 64K 64K 128K 
450VA 130-watt 70-watt not ~ecified 
2 2 3 0 
6 0 0 
0 0 0 4 
0 0 0 0 
3 3 2 3 
1 1.2M 5.25" 1 360K 5.25" 1 720K 3.5" 1 1.4M 3.5" 
20 Me_g, 20 Me_g, 20 Mim_, 20 Mim_, 
40 Mim_, None None None 
No No No No 
O..£!ional O_ptional Yes 1 Yes, 1 
O_ptional O..£!ional Yes, 1 Yes 1 
OQtional O_ptional Yes Yes 
Ol!_tional O_Q_tional MCGA VGA 
MDA,CGAEGA MDACGAEGA VGA None 
84-k~ 101/102-k~ 84-k~ 101/102-k~ 101/102-kf!Y._ 101/102-kf!Y._ 
5.6 5.5 4 5.5 
21.2 19.6 16 14.1 
16.9 16.1 15.6 16.5 
43 lbs 32 lbs 15.7 lbs 21 lbs 
No No No No 
Yes Yes Yes Yes 
Yes-2_1)_orts Yes-2_Q9rts Yes-4_1)_orts Yes-4...e..orts 
Yes-2_Qf)rts Yes-2_Q9rts Yes-3_1)_orts Yes-3...e..orts 
Yes Yes Yes Yes 
2.1 3.2 3.2 3.3 
Aug-84 Sep-86 A_l)_l"-87 Apr-87 
Ap_r-86 
Jul-87 

Model 60 
10 mhz 80286 
O_ptional 
1M 
15M 
128K 
not s~ecified 
0 
0 
8 
0 
4 
11.4M3.5" 
44 Mim_, 
70 Mim_, 
No 
Yes 1 
Yes 1 
Yes 
VGA 
None 
1O1/102-ke...Y. 
23.5 
6.5 
19 
44 lbs 
No 
Yes 
Yes-4_1)_orts 
Yes-3_1)_orts 
Yes 
3.3 
~-87 
Jul-87 

Model 80 
16 mhz 80386 
O_l)_tional 
1M 
15M 
128K 
not sQecified 
0 
0 
5 
3 
4 
11.4M 3.5" 
44 Me..9.: 
70 115M~ 
No 
Yes, 1 
Yes 1 
Yes 
VGA 
None 
101/102-ke...Y. 
23.5 
6.5 
19 
44 lbs 
No 
Yes 
Yes-4_1)_orts 
Yes-3_1)_orts 
Yes 
3.3 
Jul-87 
Sep-87 

c...: 
c.c 
~ 

en 
CD n. a· 
::J 
...._, 
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7.02. PC, AT, AND PS/2 MEMORY USAGE SUMMARY 

Address 
00000 - 9FFFF 
AOOOO - BFFFF 
COOOO - DFFFF 

EOOOO - EFFFF 
FOOOO - FFFFF 

100000 - 15FFFF 
160000 - FDFFFF 
FEOOOO - FEFFFF 
FFOOOO - FFFFFF 

Source: 

See Also: 

Used Bl'_ Comments 
640K on ~stem board MC!Y. be 64KB to 640KB de_Q_endi~ u_Q_on model 
Dis_Qla_y ad~er reserved EGA and VGA use all of this, CGA and MDA use _Q_Ortion 
Reserved for ROM expansion Used for 1/0 channel BIOS (as in XT disk controller) 

COOOO-C3FFF EGA BIOS 
C6000-C63FF PGA communications area 
C8000-CBFFF hard disk BIOS 
DOOOO-D7FFF cluster adapter BIOS 
DOOOO-DFFFF PCJr ex_Q_ansion cartrid_g_es 

Ex_Q_ansion of s_ystem ROM As in AT, PS/2J_standard cartrid_g_es in PCJlj_ 
System ROM May be duplicate of ROM in h!g_her memo_!Y 
384K on ~stem board Model 50, 60, and 80 on!Y_ 
Memo_ry_ expansion AT and PS/2 on)y 
RESERVED AT and PS/2 on!Y_ 
64KROM BIOS AT and PS/2 on)y 

IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 
iBivi PS/2 iviodei 30 Technicai Reference, page 1-5 
IBM AT Technical Reference, page 1-8 
IBM PC/XT Technical Reference, pages 1-8, 1-9 

4.002. BIOS Memory Usage Summary 

395 



7.03. 110 PORT USAGE SUMMARY 

CJ) z r 
0 0 "' c i (Q 

~ ~ 
ti) ::;, 

.~ a. 

Hex Ra'!J}__e XTUse 
0-F OMA controller 18237 A-~ 

10-1 F UNDOCUMENTED 
20-2F lntern!Q_t controller 18259Aj_ 

a:; a; ffi ~ c 
s:: s:: s:: ::r z {!) 

-u -u.,, )> 0 
(/) 0 (') ~ 0 

"'>>< Ill 
(') 
c s:: ~ ~ (Ji' s:: 0 

o~~ c: m 
a. CD «D z 
CD O C'> Cll 
-::T:::r CD ~ 
(}1 ::J ::J C/I m 
Off ff Ill 0 
Ill Ill 51) a. 

3 ::J -- a. 
a. :lJ :JJ ;:;;: CD 

O'> ~ !. O" Ill 
::J ~ 

0 CD CD ~ Cll 

~ CD ·<P "O 
::J 

CD ::J ::J 9. (') (') 0 0 
::r CD CD ~ Cll 
::J - - Cll "'O 
ff-g -g :;· .co 

(') 

~co co 3- fr :0 CD CD CD 
CD Cll Cll 

ill 
~ -.............. -< CD I I 

.... (,JI\) ::J 3 ~ -...J .j:>. 
<O 
CD CD 

(')Ill Ill O'> ;;?. 
CD ::J :J 
- a.. a. m a· 
"'O .............. 

I\) ::J 
Ill I I n, ~ cow I\) I\) 
CD CX> 01 

~ 5" 

cb -Q CJ s: 

30-3F UNDOCUMENTED 
40-4F Timer ]8253-Sl 
50-5F Timer 18253-~ 
60-6F Parallel _Q_Ort i8255A-5l 
70-7F UNDOCUMENTED 
80-8F OMA _pag_e registers 
90-9F OMA _Q_C!9._e re..fl!sters 
AO-AF NMI mask r€!9)ster 
BO-BF UNDOCUMENTED 
CO-CF RESERVED 
00-DF UNDOCUMENTED 
EO-EF RESERVED 
FO-FF UNDOCUMENTED 

100-10F UNDOCUMENTED 
110-1EF UNDOCUMENTED 
1F0-1FF UNDOCUMENTED 
200-20F Game 1/0 a~er 
210-21 F Ex_Q_ansion unit 
220-24F RESERVED 
250-25F UNDOCUMENTED 
260-26F UNDOCUMENTED 
270-27F Parallel_Qrinter 2 
280-28F UNDOCUMENTED 

Ci) (j) -u (') 290-29F UNDOCUMENTED 
pj ::r 

~ 2A0-2AF UNDOCUMENTED 
() O" 
c ~ 
C/l 

~ ffe 
Ill CD 
::J ::J 
c. (') 

CD 

2B0-2BF Alternate EGA 
2C0-2CF Alternate EGA 
200-2DF Alternate EGA __{_3270 also usesl 
2E0-2EF UNDOCUMENTED 
2F0-2FF Secondary a~chronous ad<!Q_ter 

0 
~ 
Ill 
)> 
(') 
.0 
c: ar 
;:;;: 

300-30F Proto!YQ_e card 
310-31F PrototyQe card 
320-32F Fixed disk ad<!Q_ter 
330-33F UNDOCUMENTED iXT/370 usesl 
340-34F UNDOCUMENTED a· 

:J 350-35F UNDOCUMENTED 
Al a. 360-36F UNDOCUMENTED 
I» 

¥ 
Ci! 

370-37F Parallel J>!inter 
380-38F SDLC or second bis~nc controller 
390-39F UNDOCUMENTED 
3A0-3AF First bi~nc controller 
3B0-3BF Monochrome disj>lay_ ada_pjer 
3C0-3CF Enhanced _g_r<!Q_hics adC!mer 
300-3DF Color _g_ra_Q.hics adC!QJer 
3E0-3EF 3E0-3E7 RESERVED 
3F0-3FF Floppy disk adcm_ter, 1st a~nc 

AT Use 
OMA controller 18237 A-51 
RESERVED FOR SYSTEM BOARD 
Intern~ controller 1 182594f 
lnterru_m controller 1 i8259N. 
Timer {8254-2I 
Timer 18254-21 
Ke_yboard 180421 
ATC NMI mask 
OMA PC!9._e Re..fl!stersI74LS612l 
OMA _Q_C!Q.e r€!9)sters 
lnterru_i:>_t controller 2 I8259Al 
lnterru_Q_t controller 2182594f 
OMA controller 218237 A-51 
OMA controller 2I8237 A-5} 
RESERVED FOR SYSTEM BOARD 
Math coJ>!ocessor __{_802871 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
Fixed disk 
Game 1/0 ad<!Qter 
21 F RESERVED 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
Parallel_Qrinter _Q_Ort 2 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
Alternate EGA 
Alternate EGA 
Alternate EGA 
GPIB O, data ~uisition O 
Serial_Q_ort 2 
Proto!YQ_e card 
Proto!YQ_e card 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
AVAILABLE FOR 1/0 CHANNEL 
PC networkJ!ow addressl 
Parallel_Qrinter 1 
SDLC or second bisync controller 
Cluster ada_Q!er 
First bis_ync controller 
Monochrome disj>I~ ad<!Qter 
Enhanced.grC!Q._hics ada_Q!er 
Color _g_r<!Q_hics ad<!Q):er 
AVAILABLE FOR 1/0 CHANNEL 
Floppy disk ad<!Qter, 1st as_ync 

PS/2 Use 
OMA controller 
OMA controller 
lnterru_m controller 1 1B259AJ.. 
UNDOCUMENTED 
Sy_stem timers 
UNDOCUMENTED 
K~board 
ATC NMI mask 
OMA pag_e registers 
1/0 channel 
lnterru_m controller 2 l8259Al 
UNDOCUMENTED 
OMA controller 
OMA controller 
UNDOCUMENTED 
Math co_Qrocessor i80x87l 
Pro_grammable o_mion select 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
Parallel_Q_ort 3 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
Serial_Q_ort 2 lRS-232-Cl 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
Parallel _Q_Ort 2 
UNDOCUMENTED 
UNDOCUMENTED 
UNDOCUMENTED 
Video subs_ystem,.Qarallel 1 
Video subsystem 
Video sub~stem 
UNDOCUMENTED 
Diskette drive controller, Serial 1 

Comments 

On~orts 20, 21 actual!~ used 

XT uses 40-43 on.Jy, PS/2 uses 40 42-44 47 on.!Y_ 

XT uses 60-63 on!Y_, PS/2 uses 60-61, 64 on!Y. 
PS/2 uses 70-71 on!Y.. reserves 74-76 
XT uses 80-83 only_J AT and PS/2 use 81-83, 87, 89-8B, 8F onlyj 
PS/2 uses 90-94 96-97 on!Y. 
PS/2 uses AO-A 1 on.!Y_ 

AT uses FO-F1, F8-FF on!Y. 
PS/2 uses 100-107 only 

Game 1/0 uses 200-207 only 
XT uses 210-217 on.!Y_ 

All use 278-27F on!Y_ exce_m PS/2 uses 278-27B 

AT uses 2E1 2E2-2E3 only 
All use 2F8-2FF on!Y_ 

All use 378-37F on!Y_ exce_m PS/2 uses 378-37B 

All use 3BC-3BF for_i:>_arallel.Qort 

All use 3F0-3F7 for disk, 3F8-3FF for a~nc communications 

w 
(0 
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7.04. PC INTERRUPT USAGE SUMMARY 

lnterru{)] Number Vector Address /ntem!EJ Name 
OH 00-03 Divide ~zero exce_mion 
1H 04-07 Sil}9.!est~ 
2H OS-OB Nonmaskable 
3H OC-OF Brea~oint 
4H 10-13 Overflow 
5H 14-17 Print screen 
6H 1S-1B RESERVED 
7H 1C-1F RESERVED 
SH 20-23 Time of d~ service 
9H 24-27 K~board service 
AH 2S-2B RESERVED 
BH 2C-2F Communications service COM2: 
CH 30-33 Communications service COM1: 
DH 34-37 Disk service/alt._Qrinter service 
EH 3S-3B Diskette service 
FH 3C-3F Printer service 

10H 40-43 Video 1/0 
11H 44-47 E_qu.!Q.ment check 
12H 4S-4B Mem~size 
13H 4C-4F Disk 1/0 
14H 50-53 Communications 
15H 54-57 PC: cassette AT: extended services 
16H 5S-5B K~board 1/0 
17H 5C-5F Printer 
1SH 60-63 Resident BASIC 
19H 64-67 Bootstr~ 
1AH 6S-6B Timeofd~ 
1BH 6C-6F K~board break 
1CH 70-73 Timer tick 
1DH 74-77 Video _Qarameters 
1EH 7S-7B Disk _Qarameters 
1FH 7C-7F Video _g_r~hics 
20H SO-S3 Pro_g_ram termination 
21H S4-S7 General function services 
22H SS-SB Terminate address 
23H SC-SF Ctrl-Break exit address 
24H 90-93 Critical error handler address 
25H 94-97 Absolute disk read 
26H 9S-9B Absolute disk write 
27H 9C-9F Terminate/st~ resident 
2SH AO-A3 RESERVED 
29H A4-A7 RESERVED 
2AH AS-AB RESERVED 
2BH AC-AF RESERVED 
2CH BO-B3 RESERVED 
2DH B4-B7 RESERVED 
2EH BS-BB RESERVED 
2FH BC-BF RESERVED 
30H CO-C3 RESERVED 
31H C4-C7 RESERVED 
32H CS-CB RESERVED 
33H CC-CF RESERVED 
34H 00-03 RESERVED 
35H 04-07 RESERVED 
36H DS-DB RESERVED 
37H DC-OF RESERVED 
3SH EO-E3 RESERVED 

T~ BIOS Enti:y_ Label 
S~stem 011 
~stem 011 
S_ystem NMI INT 
~y_stem 011 
~stem 011 
BIOS PRINT SCREEN 

011 
011 

Hardware TIMER INT 
Hardware KB INT 

011 
Hardware 011 
Hardware 011 
Hardware 011 
Hardware DISK INT 
Hardware 011 
BIOS VIDEO 10 
BIOS EQUIPMENT 
BIOS MEMORY SIZE DETERMINE 
BIOS DISKETTE 10 
BIOS RS232 10 
BIOS CASSETTE 10 
BIOS KEYBOARD 10 
BIOS PRINTER 10 
BIOS F600:0000 
BIOS BOOT STRAP 
BIOS TIME OF DAY 
BIOS DUMMY RETURN 
BIOS DUMMY RETURN 
BIOS VIDEO PARMS 
BIOS DISK BASE 
BIOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 

Comments 

See 4.001. BIOS Services Summa!Y_ 

IRQOtimerO 
IRQ1 k~board 
IRQ2 AT slave S259 
IRQ3COM2: 
IRQ4COM1: 
IRQ5 PC: fixed disk ad~er AT: LPT2 
IRQ6 flopw disk ad~er 
IRQ7 LPT1: 
See 4.001. BIOS Services Summ~ 
See 4.001. BIOS Services Summ~ 
See 4.001. BIOS Services Summ"!!Y_ 
See 4.001. BIOS Services Summa!Y_ 
See 4.001. BIOS Services Summ~ 
See 4.001. BIOS Services Summa!Y_ 
See 4.001. BIOS Services Summa!Y_ 
See 4.001. BIOS Services Summ"!!Y_ 
See 4.001. BIOS Services Summa!Y_ 
See 4.001. BIOS Services Summ~ 
See 4.001. BIOS Services Summa!Y_ 
Ctrl-Break exit 
1 S.2 ticks/second 
Table address of video_Qarameters 
Table address of disk_Qarameters 
Table address of_g_r1!Q!1ics characters 
Obsolete 
All DOS services available throlill.h this interru_m 

Read lqgjcal secto'1& 
Write lqgjcal sectotl§I 
Obsolete 
Idle s_lgnal 
TTY ou!Q_ut 
Critical section 

Mult12Jex ]Q_rint ~ool contra[ 
Lo~um_Q interface table address 

1 

Long jump interface table address 

(Continued) 
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Table 7.04. Continued 

lnterrl!I!J Number Vector Address lnterrUJ!J Name 
39H E4-E7 RESERVED 
3AH EB-EB RESERVED 
3BH EC-EF RESERVED 
3CH FO-F3 RESERVED 
3DH F4-F7 RESERVED 
3EH F8-FB RESERVED 
3FH FC-FF RESERVED 
40H 100-103 RESERVED 
41H 104-107 RESERVED 
42H 108-10B RESERVED 
43H 10C-10F RESERVED 
44H 110-113 RESERVED 
45H 114-117 RESERVED 
46H 118-11B RESERVED 
47H 11C-11F RESERVED 
48H 120-123 RESERVED 
49H 124-127 RESERVED 
4AH 128-12B RESERVED 
4BH 12C-12F RESERVED 
4CH 130-133 RESERVED 
4DH 134-137 RESERVED 
4EH 138-13B RESERVED 
4FH 13C-13F RESERVED 
50H 140-143 AT alarm interru.Q! 
51H 144-147 Mouse functions 
52H 148-14B RESERVED 
53H 14C-14F RESERVED 
54H 150-153 RESERVED 
55H 154-157 RESERVED 
56H 158-15B RESERVED 
57H 15C-15F RESERVED 
58H 160-163 RESERVED 
59H 164-167 RESERVED 
5AH 168-16B Functions 
5BH 16C-16F Revectored in 19H 
5CH 170-173 Network use 
5DH 174-177 RESERVED 
5EH 178-17B RESERVED 
5FH 17C-17F RESERVED 
60H 180-183 RESERVED 
61H 184-187 RESERVED 
62H 188-18B RESERVED 
63H 18C-18F RESERVED 
64H 190-193 RESERVED 
65H 194-197 RESERVED 
66H 198-19B RESERVED 
67H 19C-19F Functions 
68H 1A0-1A3 UNUSED 
69H 1A4-1A7 UNUSED 
6AH 1A8-1AB UNUSED 
6BH 1AC-1AF UNUSED 
6CH 1B0-1B3 UNUSED 
6DH 1B4-1B7 UNUSED 
6EH 1B8-1BB UNUSED 
6FH 1BC-18F UNUSED 
?OH 1C0-1C3 PC: RESERVED AT/PS2:1RQ8 real time clock 

~ BIOS Entry_ Label 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
DOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
BIOS 
PC CLUSTER 
PC CLUSTER 
PC CLUSTER 
BIOS 
BIOS 
BIOS 
USER PROGRAMS 
USER PROGRAMS 
USER PROGRAMS 
USER PROGRAMS 
USER PROGRAMS 
USER PROGRAMS 
USER PROGRAMS 
LIM EMS 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
UNASSIGNED 
AT BIOS ATC INT 

Comments 

Revectored disk l!OJ!nt 131 
Fixed disk O _Qarameter table address 
EGA revectored video (Int 1 Ql 
EGA video _Q_arameters table address 
EGNPcJr 1st 128 characters table address 

Fixed disk 1 _Q_arameter table address 

PcJr translate from 62-k~ ke_yboard 
PcJr scan code translate table address 
AT alarm interr~ user exit address 

See 5.08. INT 33H: Mouse Functions Summ<!!Y_ 

NETBIOS entl"Y__Q_oint 

See 5.29. E~anded Mem~ Man'!9..er Functions Summ~ 

Also resume ~tern vector 

IRQ8 

(...:> 
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Table 7.04. Continued 

lnterrl!Qj Number Vector Address lnterru_f!f Name Type BIOS Entry_ Label 
71H 1C4-1C7 PC:RESERVED AT/PS2:1RQ9 redirected to IRQ2 AT BIOS RE DIRECT 
72H 1C8-1CB PC:RESERVED AT/PS2:1RQ10 AT BIOS D11 
73H 1CC-1CF PC:RESERVED AT/PS2:1RQ11 AT BIOS D11 
74H 1D0-103 PC:RESERVED AT/PS2:1RQ12 AT BIOS D11 
75H 104-107 PC:RESERVED AT/PS2:1RQ13, 80287 AT BIOS INT 287 
76H 1D8-1DB PC:RESERVED AT/PS2: fixed disk controller AT BIOS D11 
77H 10C-10F PC:RESERVED AT/PS2:1RQ15 AT BIOS D11 

78H-7FH 1E0-1FF NOT USED 
80H-85H 200-217 RESERVED FOR BASIC 
86H-FOH 218-3C3 Used b_Y.BASIC 
F1H-FFH 3C4-3FF NOT USED 

Compiled From: IBM PC/XT Technical Reference, Section 2 (see BIOS listings or page 2-4 of old XT manual for summary) 
IBM PC/AT Technical Reference, Section 5 (see pages 5-5 and 5-6 for summary) 
IBM DOS 3.3 Technical Reference, Section 6 (see pages 6-13 to 6-33) 
IBM PS/2 and PC BIOS Technical Reference, Section 2 (see page 2-3 for summary) 

See Also: 4.001. BIOS Services Summary 
5.01. DOS Interrupt Usage by Version 
5.08. INT 33H: Mouse Functions Summary 
5.29. INT 67H: Expanded Memory Manager Functions Summary 

Comments 
IRQ9 
IRQ10 
IRQ11 
IRQ12 
IRQ13 
IRQ14 
IRQ15 

-a 
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400 Section 7 

7.05. PC KEYBOARD KEY NUMBFRS AND SCAN CODES 

Ke_y_ Number Hex Scan Code Base Case Uppercase With Ctr/ With Alt 
1 01 Esc Esc Esc Su_QQ!'essed 
2 02 1 ! Su_QQ_ressed Extended 
3 03 2 @ Nul Extended 
4 04 3 # Su wessed Extended 
5 05 4 $ Su_QQ!'essed Extended 
6 06 5 O/o Su_QQ_ressed Extended 
7 07 6 /\ RS 3Ql Extended 
8 08 7 & Su_QQ_ressed Extended 
9 09 8 * Su_QQ!'essed Extended 
10 OA 9 [I Su_QQ_ressed Extended 
11 OB 0 ll Su_QQ_ressed Extended 
12 oc - us 31I Extended 
13 OD = + Su _QQ_ressed Extended 
14 OE Backsi:>_ace Backspace Del 121_I Su_QQ_ressed 
15 OF Tab Extended Su_QQ_ressed Su _QQ_ressed 
16 10 lq Q DC1 ( 11_I Extended 
17 11 w w ETBJ 231 Extended 
18 12 e E ENO ~ Extended 
19 13 r R DC2( 181 Extended 
20 14 t T DC4( 2c[ Extended 
21 15 [y_ y EM 2~ Extended 
22 16 u u NAK 21I Extended 
23 17 i I HT 0__ Extended 
24 18 0 0 s1]_15 Extended 
25 19 _i:>_ p OLE 161 Extended 
26 1A I I Esc 27l Suwessed 
27 18 l l GSJ_29l Su _QQ_ressed 
28 1C Enter Enter LF 1<[ Suwessed 
29 10 Ctrl Su_QQ_ressed Su_QQ_ressed Su _QQ_ressed 
30 1E a A SOH 11I Extended 
31 1F s s DC3 191 Extended 
32 20 d D EQT 41 Extended 
33 21 f F ACK 6I Extended 
34 22 L9. G BEL 7l Extended 
35 23 h H BS ~ Extended 
36 24 l J .. LF 10I Extended 
37 25 k K VT 11I Extended 
38 26 I L FF( 12I Extended 
39 27 ; Su_QQ_ressed SuQQressed 
40 28 II Su_QQ_ressed Suwessed 
41 29 - Su_QQ_ressed Su_QQ!'essed 
42 2A Left Shift Su_QQ_ressed Su_QQ_ressed Suwessed 
43 2B \ l FS 2~ Su_QQ_ressed 
44 2C z z SUB 1261 Extended 
45 20 x x CAN '241 Extended 
46 2E c c ETX( 3l Extended 
47 2F v v SYN 221 Extended 
48 30 b B STX( 2I Extended 
49 31 n N so 14}_ Extended 
50 32 m M CR 1~ Extended 
51 33 < Su_QQ_ressed Su_QQ_ressed 
52 34 > Su_QQ_ressed Suppressed 
53 35 I ? Su_QQ_ressed Su _QQ_ressed 
54 36 R!g_ht Shift Sup_p_ressed Su_QQ_ressed Su_QQ_ressed 
55 37 * Print Screen Extended Su_QQ!'essed 
56 38 Alt Sup_i:>ressed Su_QQ_ressed Su_QQ_ressed 
57 39 S_Qacebar S_Qacebar S_Qacebar SJ>.9,cebar 
58 3A C<!Q.S Lock Su_QQ_ressed Su_QQ_ressed Su wessed 
59 3B F1 Extended Extended Extended 
60 3C F2 Extended Extended Extended 
61 30 F3 Extended Extended Extended 
62 3E F4 Extended Extended Extended 
63 3F F5 Extended Extended Extended 
64 40 F6 Extended Extended Extended 
65 41 F7 Extended Extended Extended 
66 42 F8 Extended Extended Extended 
67 43 F9 Extended Extended Extended 
68 44 F10 Extended Extended Extended 
69 45 Num Lock Su_QQ_ressed Pause Suwessed 

(Contmued) 
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Table 7.05. Continued 

Ke.Y.._Number 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

Notes: 

Source: 

See Also: 

Hex Scan Code Base Case ~rcase With Ctr/ With Alt 
46 Scroll Lock SuJmressed Break Suppressed 
47 Home NA Clear Screen Su_QQl'essed 
48 U_Q_Arrow NA Sup_Qressed Suj)pressed 
49 P_g_U_Q NA T O_Q_ of Text Su_QQl'essed 
4A Num_Q_ad - NA Sum:i_ressed Suppressed 
4B Left Arrow NA Extended Su_QQ_ressed 
4C Num_Q_ad 5 NA Supmessed Su_QQl'essed 
4D Rjg_ht Arrow NA Extended Suwessed 
4E Num_Q_ad + NA Sup,Qressed Su...Q.Q.ressed 
4F End NA Extended Su_QQ_ressed 
50 Down Arrow NA Su_QQ_ressed Su...Q.Q.ressed 
51 P_g_Dn NA Extended SuJmressed 
52 Ins NA Su_QQ_ressed Su_QQ_ressed 
53 Del NA Reset the s_ystem 

•Extended means first scan code returned is 00, followed by an extended 
ASCII code 
•Suppressed indicates the key combination is not passed by the keyboard 
routine in BIOS 

IBM PC/XT Technical Reference, Section 4 

1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 

7.06. AT 84-KEY KEY NUMBERS AND SCAN CODES 

KeX_Number Hex Scan Code Base Case Uppercase 
1 29 -
2 02 1 ! 
3 03 2 @ 
4 04 3 # 
5 05 4 $ 
6 06 5 O/o 
7 07 6 /\ 

8 08 7 & 
9 09 8 * 

10 OA 9 l_(_ 

11 OB 0 [ 
12 oc -

13 OD = + 
14 2B \ '.I 
15 OE Backs_Q_ace Backs_Q_ace 
16 OF Tab Back Tab 
17 10 Lg_ Q 

18 11 w w 
19 12 e E 
20 13 r R 
21 14 t T 
22 15 '_y_ y 

23 16 u u 
24 17 i I 
25 18 0 0 
26 19 12__ p 
27 1A I I 
28 1B '.]. '1 
30 10 Ctrl Isu_QQ_ressed} Isu_QQ_ressed} 
31 1E a A 
32 1F s s 
33 20 d D 
34 21 f F 
35 22 Lg_ G 
36 23 h H 
37 24 i J 
38 25 k K 
39 26 I L 
40 27 
41 28 II 

43 1C Enter Enter 
44 2A Isu_QQ_ressecIT Isup,Qressed) 

(Contmued) 
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Table 7.06. Continued 

Ke..Y_Number 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
57 

58 
61 
64 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
90 
91 
92 
93 
95 

96 
97 
98 
99 
100 

101 
102 
103 
104 
105 
106 
107 
108 

Notes: 

Source: 

See Also: 

Hex Scan Code Base Case Uooercase 
2C z z 
20 x x 
2E c c 
2F v v 
30 b B 
31 n N 
32 m M 
33 < 
34 > 
35 I ? 
36 Right Shift (suppressed) 

lt su_pru-essedl 
38 Alt J.suJm!'essedl J.suwessedl 
39 S~acebar 
3A Caps Lock (suppressed) 

lf.suwessedl 
3C F2 
3E F4 
40 F6 
42 F8 
44 F10 
3B F1 
30 F3 
3F F5 
41 F7 
43 F9 

E0,52 Insert 
01 Esc Esc 
47 Ke_yQ_ad 7 Home 
4B Ke_yQ_ad 4 -4F Ke_yQ_ad 1 End 
45 Num Lock (suppressed) 

J_su_QQ_ressedl 
48 Ke_yQ_ad 8 t 
4C Ke_yQ_ad 5 lisu_QQ_ressedl 
50 Ke_yQ_ad 2 ' 52 Ke_yQ_ad O Ins 
46 Scroll Lock (suppressed) 

lisu_QQ_ressedl 
49 Ke..1Q_ad 9 PE!9_e U_Q_ 
40 K~ad6 -51 Ke_yQ_ad 3 PE!9_e Down 
53 Ke_yQ_ad. Delete 
54 S_y_s Re__g_ 

Not documented Ke_yQ_ad * PrtSc 
4A K~ad-
4E Ke_yQ_ad + 

•Some key numbers and scan code numbers are missing 
and reserved by IBM 
•Suppressed indicates key combination is not passed by 
the keyboard routine in BIOS 

IBM PC/AT Technical Reference, pages 1-44 to 1-46.4, 
4-18 to 4-20, 4-33 

1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 
7.05. PC Keyboard Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 

Section 7 
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7.07. AT 101/102-KEY KEY NUMBERS AND SCAN CODES 

Ke.x_ Number Hex Scan Code Base Case Upf)!ffcase 
1 29 -
2 02 1 ! 
3 03 2 l@_ 
4 04 3 # 
5 05 4 $ 
6 06 5 % 
7 07 6 f\ 

8 08 7 & 
9 09 8 * 
10 OA 9 [ 
11 OB 0 ll 
12 oc -
13 OD = + 
15 OE Backs_Qace Back~ace 
16 OF Tab Back Tab 
17 10 Lg_ a 
18 11 w w 
I I e -I I= 

20 13 r R 
21 14 t T 
22 15 lY_ y 
23 16 u u 
24 17 i I 
25 18 0 0 
26 19 _Q_ p 
27 1A I [ 
28 18 l ll 
29 28 \ IT 
30 3A Caps Lock (suppressed) 

lt_su_QQ_ressedl 
31 1E a A 
32 1F s s 
33 20 d D 
34 21 f F 
35 22 Lg_ G 
36 23 h H 
37 24 li J 
38 25 k K 
39 26 I L 
40 27 
41 28 " 
42* 28 # -
43 1C Enter Enter 
44 2A Left Shift 

lLs~essedl 
(suppressed) 

45* D5 \ if 
46 2C z z 
47 2D x x 
48 2E c c 
49 2F v v 
50 30 b B 
51 31 n N 
52 32 m M 
53 33 < 
54 34 > 
55 35 I ? 
57 36 Right Shift 

lLsu_QQ_ressedl 
(suppressed) 

58 1D Left Ctrl (suppressed) 
lL su_QQ_ressedl 

60 38 Left Alt 
lLsu_QQ_ressedl 

(suppressed) 

61 39 S_Q_acebar 
62 E0,38 Right Alt (suppressed) 

lisu_QQ_ressedl 
64 E0,1D Right Ctrl (suppressed) 

lLsuQPressedl 
75 E0,52 Insert 
76 E0,53 Delete 

(Contmued) 
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Table 7.07. Continued 

Kex_ Number 
79 
80 
81 
83 
84 
85 
86 
89 
90 

91 
92 
93 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
108 
110 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 

Notes: 

Source: 

See Also: 

Hex Scan Code Base Case Uppercase 
E0,4B Left Arrow 
E0,47 Home 
E0,4F End 
E0,48 U_Q_Arrow 
E0,50 Down Arrow 
E0,49 P_g_U.£_ 
E0,51 P_g_Dn 
E0,40 Rlght Arrow 
45,C5 NumLock (suppressed) 

l_(_su_QQl"essedl 
47 Ke..YQ_ad 7 Home 
4B Keypad 4 Left Arrow 
4F K~ad1 End 

E0,35 Ke_ypad I K~ad/ 
48 Ke..YQ.ad 8 U..Q.Arrow 
4C Ke_ypad 5 
50 Ke..YQ.ad 2 Down Arrow 
52 Keypad 0 Ins 

E0,37 Ke..YQ.ad * Ke..YQ_ad * 
49 Ke_ypad 9 Pag_e Ug_ 
4D Ke..YQ.ad 6 Rlg_ht Arrow 
51 Keyp_ad 3 PC!9._e Down 
53 Ke..YQ_ad. Delete 
4A Ke_yr:>_ad- Ke_yQad -
4E K~ad+ Ke..YQ_ad + 

E0,1C Ke_yr:>_ad Enter Ke_yr:>_ad Enter 
01 Esc Esc 
3B F1 
3C F2 
3D F3 
3E F4 
3F F5 
40 F6 
41 F7 
42 F8 
43 F9 
44 F10 
D9 F11 
DA F12 

2A,37 Print Screen 
46 Scroll Lock 

1 D,E0,45,EO,C5,9D Pause Break 

•Some key numbers and scan code numbers are 
missing and reserved by IBM 
•Suppressed indicates key combination is not passed 
by the keyboard routine in BIOS 
•*Only applicable to non-U.S. keyboards 

IBM PC/AT Technical Reference, pages 1-45 to 1-46.4, 
4-65 to 4-68 

1.21. ASCII Character Set 
1.22. IBM ASCII Character Set 
7.05. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.08. PS/2 Key Numbers and Scan Codes 

Section 7 
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7.08. PS/2 KEY NUMBERS AND SCAN CODES 

Key Number Set 1 Make/Break Set 2 Make/Break Set 3 Make/Break Base Case Up_p_f)rcase 
1 29/ A9 OE I FO OE OE I FO OE -
2 02/ S2 16 / FO 16 16 I FO 16 1 ! 
3 03 I S3 1EIFO1E 1EIFO1E 2 @ 
4 04/ S4 26 I FO 26 26 / FO 26 3 # 
s OS I SS 2S/ FO 2S 2S / FO 2S 4 $ 
6 06/ S6 2E/ FO 2E 2E I FO 2E s O/o 
7 07 / S7 36 / FO 36 36 / FO 36 6 /\ 

s OS/ SS 3D/FO 3D 3D/ FO 3D 7 & 
9 09 I S9 3E I FO 3E 3E I FO 3E s * 

10 OA/SA 46 I FO 46 46 I FO 46 9 I 
11 OB/ SB 4S / FO 4S 4S I FO 4S 0 l 
12 OC/SC 4E I FO 4E 4E I FO 4E -
13 OD/SD SS I FOSS SS I FOSS = + 
1S OE/ SE 66 I FO 66 66 I FO 66 Back~ace 
16 OF /SF OD I FOOD OD/FOOD Tab 
17 10 I 90 1S / FO 1S 1S I FO 1S Lg_ Q 

18 11 I 91 10/ FO 1D 10/ FO 10 w w 
I I I I' ,, . e -•g ~2 '92 24 I C:Q 24 2.11.1~o24 IF 

20 13 I 93 2D/F02D 2D/ FO 2D r R 
21 14 I 94 2C/F02C 2C/ F02C t T 
22 1S I 9S 3S I FO 3S 3S I FO 3S [y y 

23 16 I 96 3C/ FO 3C 3C/ F03C u u 
24 17 I 97 43 I FO 43 43/ FO 43 i I 
2S 18 I 98 44/ FO 44 44 I FO 44 0 0 
26 19 / 99 4D/ FO 4D 4D/FO 4D .2_ p 
27 1A/9A S4/ FO 54 S4/ FO S4 l LL 
28 1B/9B SB I FO SB SB I FO SB I IT 
30 3A/BA SS/FOSS 14 / FO 14 Caps Lock 
31 1E/9E 1C I FO 1C 1C I FO 1C a A 
32 1F/9F 1B I FO 1B 1B I FO 1 B s s 
33 20/ AO 23 / FO 23 23 / FO 23 d D 
34 21 I A1 2B I FO 2B 2B I FO 2B f F 
3S 22/ A2 34/ FO 34 34/ FO 34 Lg_ G 
36 23/ A3 33 I FO 33 33 / FO 33 h H 
37 24/ A4 3B/ FO 3B 3B I FO 3B li J 
3S 2S/ AS 42 / FO 42 42 / FO 42 k K 
39 26/ A6 4B I FO 4B 4B I FO 4B I L 
40 27 / A7 4C/F04C 4C/F04C 
41 28/ AS S2 / FO S2 S2 I FO S2 11 

43 1C/9C SA/ FO SA SA/ FO SA Enter Enter 
44 2A/ AA 12 I FO 12 12 / FO 12 Left Shift 
46 2C/AC 1A I FO 1A 1A I FO 1A z z 
47 2D/AD 22 / FO 22 22 / FO 22 x x 
48 2E /AE 21 / FO 21 21 / FO 21 c c 
49 2F/ AF 2A/ FO 2A 2A/ FO 2A v v 
so 30 I BO 32 / FO 32 32/ FO 32 b B 
S1 31 I B1 31IFO31 31 / FO 31 n N 
S2 32/ B2 3A/ FO 3A 3A/ FO 3A m M 
S3 33/ B3 41IFO41 41IFO41 < 
S4 34/ B4 49 I FO 49 49 I FO 49 > 
SS 3S/ BS 4A/ FO 4A 4A/ FO 4A I ? 
S7 36/ B6 S9 I FO S9 S9 I FO S9 Rlg_ht Shift 
SS 1D/9D 14 I FO 14 11 I FO 11 Left Ctrl 
60 38/ BS 11 I FO 11 19 / FO 19 Left Alt 
61 39 / B9 29 I FO 29 29 I FO 29 S__Q_acebar 
62 EO 3S I EO BS EO 11 I EO FO 11 39 / FO 39 Right Alt 
64 EO 10/ E09D EO 14 I EO FO 14 SS/FOSS R!g_ht Ctrl 
7S EO S2/ EO D2 I base EO 70 I EO FO 70 base 67 I FO 67 Insert 
76 EO S3/ EO D3 ( base EO 71 I EO FO 71 base 64 I FO 64 Delete 
79 EO 4B/ EO CB base EO 6B I EO FO 6B base 61 / FO 61 Left Arrow 
80 EO 47 / EO C7 ( base EO 6C I EO FO 6C base 6E I FO 6E Home 
81 E04F I EO CF base EO 69 I EO FO 69 base 6S I FO 6S End 
83 E048/ EO ca base EO 7S I EO FO 7S base 63 I FO 63 U.Q_Arrow 
84 EO SO I EO DO base EO 72 I EO FO 72 base 60 I FO 60 Down Arrow 
as EO 49/ EO C9 base EO 7D I EO FO 7D base 6F I FO 6F P_g_U_.2_ 
86 EO S1 I EO D1 base EO 7 A I EO FO 7 A base 60 I FO 60 Pg_Dn 
89 EO 4D/ EO CD base EO 7 4 I EO FO 7 4 base 6A/ FO 6A Rlg_ht Arrow 
90 4S/CS 771FO77 761FO76 NumLock 
91 47 IC7 6C I FO 6C 6C/ FO 6C Ke_.YQ_ad 7 

(Continued) 
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Table 7.08. Continued 

Key_ Number 
92 
93 
9S 
96 
97 
98 
99 
100 
101 
102 
103 
104 
10S 
106 
108 
110 
112 
113 
114 
11 S 
116 
117 
118 
119 
120 
121 
122 
123 
124 
12S 
126 

29 or 42* 

notes: 

Source: 

See Also: 

Set 1 Make/Break Set 2 Make/Break Set 3 Make/Break 
4B/CB 6B I FO 6B 6B I FO 6B 
4F/CF 69 I FO 69 69 I FO 69 

EO 3S I EO BS lbase} EO 4A I EO FO 4A {_basej 77 I FO 77 
48/C8 7S I FO 7S 7S I FO 7S 
4C/CC 73 I FO 73 73 I FO 73 
50/DO 72 / FO 72 72 I FO 72 
S2/ 02 70 I FO 70 70 I FO 70 
37 I Bl 7C I FO 7C 7E I FO 7E 
49/C9 70/FO 70 70 I FO 70 
40/CO 74 I FO 74 74 I FO 74 
S1 I 01 ?Al FO 7A 7A/ FO 7A 
S3/ 03 71 I FO 71 71 I FO 71 
4A/CA 7B I FO 7B 84 I FO 84 
4E/CE 79 I FO 79 7C/ FO 7C 

EO 1C/ EO 9C EO SA I EO FO SA 79 I FO 79 
01 I 81 76 I FO 76 08 I FO 08 
3B/ BB OS I FOOS 07 I FO 07 
3C/BC 06 I FO 06 OF I FO OF 
30/BO 04 I FO 04 17 I FO 17 
3E/ BE OC/FO OC 1F I FO 1F 
3F/BF 03 I FO 03 27 I FO 27 
40/CO OB I FO OB 2F /FO 2F 
41 I C1 83 I FO 83 37 I FO 37 
42/C2 OA/ FO OA 3F /FO 3F 
43/C3 01IFO01 47 I FO 47 
44/C4 09 I FO 09 4F I FO 4F 
S7 I 07 78 I FO 78 S6 I FO S6 
S8/ 08 07 I FO 07 SE I FO SE 

EO 2A EO 37 I EO B7 EO AA EO 12 EO 7C /EO FO 7C EO FO 12 S7 I FO S7 
46/C6 7E I FO 7E SF I FO SF 

E1 1D 4S I E1 90 CS E11477E1/F014F077 62 I FO 62 
2B/ AB SO I FO SO SC I FO SC or S3 I FO S3 

,.-4~ 1s ontyapplicable to non-U.S. keyboards 
•Some key numbers and scan code numbers are missing and reserved by IBM 
•In set 1, shift case adds an EO AA preceding the make code, and 
an EO 2A following the break code (for applicable keys only) 
•In set 1, num lock case adds an EO 2A preceding the make code, and an 
EO AA following the break code (for applicable keys only) 
•In set 2, shift case adds an EO FO 12 preceding the make code, and an 
EO 12 following the break code (for applicable keys only) 
•In set 2, num lock case adds an EO 12 preceding the make code, and an 
EO FO 12 following the break code (for applicable keys only) 
•Set 2 is the default set 

IBM PS/2 Model 50 and 60 Technical Reference, pages 6-30 to 6-39 

1.21. ASCII Character Set 
1.23. IBM Extended Character Codes 
7.0S. PC Keyboard Key Numbers and Scan Codes 
7.06. AT 84-key Key Numbers and Scan Codes 
7.07. AT 101/102-key Key Numbers and Scan Codes 

Section 7 

Base Case U_m_ercase 
Keypad 4 
Ke_.YQ_ad 1 
Ke_.YQ_ad I 
Ke_.YQ_ad 8 
Keypad S 
Ke_.YQ_ad 2 
Ke_.YQ_ad 0 
Ke_.YQ_ad * 
Ke_ypad 9 
Ke_.YQ_ad 6 
Keypad 3 
Ke_.YQ_ad . 
Ke_ygad -
Ke_.YQ_ad + 
Ke_ygad Enter 
Esc 
F1 
F2 
F3 
F4 
FS 
F6 
F7 
F8 
F9 
F10 
F11 
F12 
Print Screen 
Scroll Lock 
Pause Break 
\ I 
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7.09. PC & XT TYPEAHEAD BUFFER LAYOUT 

Offset 
0101 
2121 
4141 

Notes: 

Source: 

LenJJJh Name Description 
word Buffer Head Points to next character in buffer 
word Buffer Tail Points to next blank s_i:>_ace in buffer 

32 tWes Buffer Area Area used to store k~stroke data 

•If Buffer_Head =Buffer_ Tail, the buffer is empty 
•Two bytes are necessary to store each keystroke, since the 
IBM extended keys (F1-F10, for example) consist of two byte 
codes. If the first byte for a keystroke is non-zero, then it 
represents the ASCII key and the second byte will be zero. 
If the first byte is zero, then it represents an extended key, and 
the second byte indicates the actual key pressed. 
•Two low-memory words store the location of the buffer start 
(at 0040:0080) and one byte past its end (at 0040:0082) 
•On a standard PC, the keyboard buffer is usually located at 
0040:001A 

iBM PC/XT Technical Refeience, BIOS Listing, page A-3 
(original manuais oniyj 
IBM PS/2 and PC BIOS Interface Technical Reference, Page 3-5 

See Also: 4.002. BIOS Memory Usage Summary 

7.10. AT KEYBOARD STATUS REGISTER 

·Bit Numbers 
7 6 5 4 
x 

x 
x 

x 

Notes: 

Source: 

See Also: 

3 2 1 0 Name Allowable Values 
Parfu'.:error O=odd ..Q_ar!!Ylno erro1, 1 =even ..Q_ar.!!Y_ 
Receive time out O=no· error, 1 =ke_y_board did not finish 
Transmit time out O=no error, 1 =k~board did not finish 
Inhibit switch o.;.k~board inhibited, 1 =not inhibited 

x Command/data O=addressed as _Qort 60H, 1 =.£.Ort 64H 
x S_y_stem fl~ O=reset b...Y_Q_ower ON, 1 =Self test OK 

x ln..Q_ut buffer full O=em.B!Yi 1 =full 
x Ou!Q_ut buffer full O=emJIDt, 1 =full 

The status register is at 1/0 address 64H 

IBM PC/AT Technical Reference, pages 1-49to 1-50 

7.11. AT Keyboard 1/0 Command Summary 
7.12. AT Keyboard Input Port Bit Definitions 
7 .13. AT Keyboard Output Port Bit Definitions 

407 
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7 .11. AT KEYBOARD 1/0 COMMAND SUMMARY 

Bit Numbers 
Command Value Command Name Comments 7 6 5 4 3 2 1 0 

20H Read ke_y_board controller 
60H Write keyboard controller Writes command byte -- see bitmap at right 

RESERVED--always 0 0 
IBM PC compatibility mode x 
IBM PC mode x 
Disable keyboard x 
Inhibit override x 
System flag x 
RESERVED--always 0 0 
Enable ou!Q_ut-buffer-full interru_Q_t x 

AAH Self test 55H _Qlaced in oum_ut buffer if successful 
ABH Interface test Returns code in output buffer as follows: 

No error detected 0 0 0 0 0 0 0 0 
Keyboard clock line is stuck low 0 0 0 0 0 0 0 1 
Keyboard clock line is stuck high 0 0 0 0 0 0 1 0 
Keyboard data line is stuck low 0 0 0 0 0 0 1 1 
K~board data line is stuck hJg_h 0 0 0 0 0 1 0 0 

ACH 0i<!.9_nostic dum_Q_ Sends 16 ~es of controller's RAM 
ADH Disable ke_y_board feature Sets bit 4 of controller's command ~e 
AEH Enable k~board interface Clears bit 4 of controller's command b_yt_e 
COH Read in_Q_ut_Q_ort Reads in_g_ut_g_ort, data _Q_ut in outi:>_ut buffer 
OOH Read ou!.e_ut_e_ort Reads ou!Q!Jt_g_ort, data _g_ut in ou!Q_ut buffer 
01H Write oum_ut _Q_Ort Next tm_e_Qlaced in controller's outi:>_ut_Q_ort 
EOH Read test il'}Q_uts TO and T1 il'}Q_uts _Qlaced in ou!Q!Jt buffer 

FO-FFH Pulse ou!Q_ut QOrt Bits 0-3 of command determine bits to _g_ulse 

Source: IBM PC/AT Technical Reference, pages 1-51to1-54 

7.12. AT KEYBOARD INPUT PORT BIT DEFINITIONS 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x Ke_y_board inhibit switch O=inhibited, 1 =not inhibited 

x Dis_Q!C!Y_ switch O=CGA 1=MDA 
x Manufacturi~um_Q_er status O=iu~ installed, 1 =not installed 

x Sy_stem RAM 0=512K, 1 =256K 
x x x x RESERVED 

Source: IBM PC/AT Technical Reference, page 1-55 

See Also: 7.11. AT Keyboard 1/0 Command Summary 

7.13. AT KEYBOARD OUTPUT PORT BIT DEFINITIONS 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x Ke_y_board data ou~ut 

x Ke_y_board clock ou~ut 
x ln_Q_ut buffer emf)ty O=buffer full, 1 =buffer em_Q!Y_ 

x Ou!Q_ut buffer full O=buffer empty, 1 =buffer full 
x x RESERVED 

x GateA20 
x System reset 

Source: IBM PC/AT Technical Reference, page 1-55 

See Also: 7.11. AT Keyboard 1/0 Command Summary 



PC Sourcebook 409 

7.14. AT KEYBOARD TYPEMATIC RATE DEFINITIONS 

Bit Numbers 
7 6 5 4 3 2 1 0 T.YQematic Rate Jj:20o/'!l_ 
0 * * 0 0 0 0 0 30.0 
0 * * 0 0 0 0 1 26.7 
0 * * 0 0 0 1 0 24.0 
0 * * 0 0 0 1 1 21.8 
0 * * 0 0 1 0 0 20.0 
0 * * 0 0 1 0 1 18.5 
0 * * 0 0 1 1 0 17.1 
0 * * 0 0 1 1 1 16.0 
0 * * 0 1 0 0 0 15.0 
0 * * 0 1 0 0 1 13.3 
0 * * 0 1 0 1 0 12.0 
0 * * 0 1 0 1 1 10.9 
0 * * 0 1 1 0 0 10.0 
0 * * 0 1 1 0 1 9.2 
0 * * 0 1 1 1 0 8.0 - " I u I + A . . . 80 
0 * * 1 0 0 0 0 7.5 
0 * * 1 0 0 0 1 6.7 
0 * * 1 0 0 1 0 6.0 
0 * * 1 0 0 1 1 5.5 
0 * * 1 0 1 0 0 5.0 
0 * * 1 0 1 0 1 4.6 
0 * * 1 0 1 1 0 4.3 
0 * * 1 0 1 1 1 4.0 
0 * * 1 1 0 0 0 3.7 
0 * * 1 1 0 0 1 3.3 
0 * * 1 1 0 1 0 3.0 
0 * * 1 1 0 1 1 2.7 
0 * * 1 1 1 0 0 2.5 
0 * * 1 1 1 0 1 2.3 
0 * * 1 1 1 1 0 2.1 
0 * * 1 1 1 1 1 2.0 

Notes: *Used to set delay (1 plus binary value* 250 milliseconds) 

Source: IBM PC/AT Technical Reference, pages 4-10, 4-45 

See Also: 7.11. AT Keyboard 1/0 Command Summary 
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7.15. VIDEO ADAPTER MEMORY USAGE AND OUTPUT SPECIFICATIONS 

MDA CGA EGA 
Memory Use Buffer Address BOOOO B8000 * 

Buffer Size 4K 16 K 64 K · 256 K 
Pa_g_es in Buffer 1 4 to 8 Max of 8 
110 Ports Used 3B0-3BF 3D0-3DF 3B0-3DF 

Output Bandwidth 16.257 MHz** 14.30 MHz 14.3 to 16.3 Ml-g 
Horiz. Swef!f!._ Rate 18.432 KHz** 15.75 KHz 15.7 to 21.8 KHz 

Vert. Swee_12_ Rate 50 Hz** 60 Hz 60 Hz 
Max. Horiz. Pixels 720 640 * 
Max. Vert. Pixels 350 200 350 

Character Box Size 9x14 8x8 9x14 or 8x8 
Actual Character Size 7x9 7x7 or 5x7 7x9 or 7x7 

System Accesses CPU When not refreshinJI: An_1!:ime An_ytime 
Data Transfer Rate 1.8 M/sec 1.5 M/sec ? 

Features Light Pen NO YES YES 
Comppsite Out NO YES NO 

D!.fljtal RGB Out NO YES YES 
Analqg_ RGB Out NO NO NO 
Direct Video Out YES YES YES 

Color Palette NONE 16 colors 64 colors 
Feature Connector NO NO YES 

Modulator Connector NO YES NO 

Notes: •*BOOOO for 32 K, or B8000 for 32 K, or AOOOO for 64 K, or AOOOO for 128 K. 
Also for the EGA, a 16 K BIOS EGA extension module is mapped to processor 
address COOOO. 

Source: 

See Also: 

•**When used with IBM Monochrome Display 

IBM Technical Reference Options and Adapters 
IBM PS/2 Model 50 and 60 Technical Reference 

7.19. MDA Memory Map 
7.22. MDA 1/0 Port Usage 
7.23. CGA Memory Map 
7.26. CGA 1/0 Port Usage 
7.27. EGA Memory Map 
7.30. EGA 1/0 Port Usage 
7.31. VGA Memory Map 
7 .34. VGA 1/0 Port Usage 

7.16. VIDEO MODES SUMMARY 

BIOS Mode Details Adapter suf'ort I Mode # I TJ.:1?8 I Rows I Cols I Resolution I Colors 
O Ch 25 40 320 200 16 x x a; 
1 Char 
2 Char 
3 Char 
4 GraQh 
5 Gr<!Q..h 
6 Gr~h 
7 Char 
13 Gr~h 
14 Gr<!Q..h 
15 Gr<!Q_h 
16 Gr~h 
17 Gr<!Q..h 
18 Gr<!Q..h 
19 Gr<!Q_h 

Notes: 

x 
25 40 320x200 16 
25 80 640x200 16 
25 80 640x200 16 
25 40 320x200 4 
25 40 320x300 4 
25 80 640x200 2 
25 80 720x350* Mono 
25 40 320x200 16 
25 80 640x200 16 
25 80 640x350 Mono 
25 80 640x350 16 
30 80 640x480 2 
30 80 640x480 16 
25 40 320x200 256 

•EGA figures assume it has a full 256K of RAM 
•Modes 8-12 are used by PCJr only 
•*720x400 on VGA 

x x 
x x 
x x 
x x 
x x 
x x 

x x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 

x 

x 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-11, 2-12, 4-27 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Section 7 

VGA 
* 
256 K 
Maxof8 
3B0-3DF 
28 MHz 
31.5 KHz 
50 to 70 Hz 
720 
480 
9x16 
7x9 
Al}Y!ime 
? 
NO 
NO 
NO 
YES 
NO 
256 K colors 
NO 
NO 
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7.17. VIDEO CHARACTER FONT SIZES 

BIOS Mode Char Box Size 
Mode# Rows Cols Colors MDA CGA EGA MCGA 

0 25 40 16 8x8 8x14 8x16 
1 25 40 16 8x8 8x14 8x16 
2 25 80 16 8x8 8x14 8x16 
3 25 80 16 8x8 8x14 8x16 
7 25 80 Mono 9x14 9x14 

Source: IBM PS/2 Model 50 and 60 Technical Reference, 
pages 2-11 , 2-12, 4-27 

See Also: 7.20. MDA Character Box 
7.24. CGA Character Box 
7.28. EGA Character Box 
7.32. VGA Character Box 

7.18. VIDEO MONITOR USE SUMMARY 

MDA 
Can Use B/W TV NO 

Can Use B/W Com_Q_osite Monitor NO 

CGA 
MARGINAL NO 
YES NO 

VGA 
9x16 
9x16 
9x16 
9x16 
9x16 

EGA 

Can Use IBM Monochrome Monitor OPTIMUM NO YES 
Can Use Color TV NO MARGINAL NO 

Can Use Com.J2Psite Color Monitor NO MARGINAL NO 
Can Use Digjtal RGB Monitor NO OPTIMUM OPTIMUM 

Can Use AnalC?B_ RGB Monitor NO NO NO 

Notes: Optimum indicates monitor for which display adapter was designed 

7.19. MDA MEMORY MAP 

MCGA 
NO 
NO 
NO 
NO 
NO 
NO 
OPTIMUM 

Data stored as follows: 
Buffer Start: l 

Even byte is character code 

BOOO:OOOO Upper-left 
corner of display 

Odd ~e is attribute for character 

Lower-right Buffer End: 
corner of disQlayl BOOO:OF9F 

Notes: •MDA may only be used in video mode 7 (See 7.16. Video Modes Summary) 
•Additional "pages" follow sequentially in memory 

Source: IBM Technical Reference Options and Adapters Volume 2, page Monochrome 
Adapter 6 

See Also: 7.15. Video Adapter Memory Usage and Output Specifications 
7.21. MDA Character Attributes 

411 

VGA 
NO 
NO 
NO 
NO 
NO 
NO 
OPTIMUM 
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7.20. MDA CHARACTER BOX 

x 
x x 

x x 
x x 
x x x 
x x 
x x . . . . . . 

Notes: 

Source: 

See Also: 

x 
x x 

x x 
x x 
x x 

x x x x 
x x 
x x . . . . . . . . . 

Pel is short for pixel element 

Character is a 7x9 pel area in a 9x14 pel box 

X = pels set for a typical character "A" 
• = pels set for default cursor 

IBM Technical Reference Options and Adapters Volume 2, page 
Monochrome Display Adapter 2 

7.17. Video Character Font Sizes 

7.21. MDA CHARACTER ATTRIBUTES 

7 6 5 4 
x 

x x x 

Notes: 

Source: 

See Also: 

3 2 1 0 Function Allowable Values 
Blink O=no blink, 1 =blink 
Background OOO=black background 

111 =White bac~ound 
x lntensi!Y_ O=normal, 1 =hl9_h intensi!Y_ 

x x x Foreground 000 = black character 
001 = underline 
111 = white character 

•Invisible characters are created by placing character 
on same colored background (e.g., white on white) 

IBM Technical Reference Options and Adapters Volume 2, page Monochrome 6 

7 .25. CGA Character Attributes 
7.29. EGA Character Attributes 
7.33. VGA Character Attributes 

Section 7 
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7.22. MDA 1/0 PORT USAGE 

Port Function 
380H NOT USED 
381H NOT USED 
382H NOT USED 
383H NOT USED 
384H 6845 Index register 
385H 6845 Data ~ster 
386H NOT USED 
387H NOT USED 
388H CRT Control Port 1 

389H RESERVED 
13BAH I CRT Status Port 

3BBH RESERVED 
3BCH Parallel data _QQ_rt 
3BDH Parallel status _QOrt 
3BEH Parallel control_Q_ort 
3BFH NOT USED 

Source: 

See Also: 

7.23. CGA MEMORY MAP 

Comment 

Bit O = +high resolution mode 
Bit 1 = NOT USED 
Bit 2 = NOT USED 
Bit 3 = +video enable 
Bit 4=NOT USED 
Bit 5 = +enable blink 
Bit 6 = NOT USED 
Bit 7 = NOT USED 

... I Bit 0 = +nonzonta1 anve 
Bit 1 = RESERVED 
Bit 2 = RESERVED 
Bit 3 = +black/white video 

See 7.46. Printer Ad~ter 1/0 Port Us~e 
See 7.46. Printer Ad~ter 1/0 Port Us;me 
See 7 .46. Printer Ad~ter 1/0 Port Us;me 

IBM Technical Reference Options and Adapters 
Volume 2, pages Monochrome 7 and 8 

7 .26. CGA 1/0 Port Usage 
7.30. EGA 110 Port Usage 
7.46. Printer Adapter 1/0 Port Usage 

For Alphanumeric Text Display (modes 0-3): 

Text data stored as follows: Even byte is character code 
Buffer Start: I Odd ~e is attribute for character 
B000:8000 Upper-left 

corner of first page* 

Lower-right Buffer End: 
...._ ___________ __;;.c.;;;.;or;.;.;n~e;....r o;;;..;f....;;fi;.;..;rs;;.:.t_Qi=<!Qi;;z..;e:;...i* B000:8F9F for modes 2&3 

B000:87CF for modes O& 1 

(Continued) 
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Table 7.23. Continued 

For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 

Buffer Start: 

Data stored as follows: •Each pixel is two bits long 
ered pixel is LO 2 bits** 
s determined by 2-bit value l •Highest numb 

•Color of _Qixel i 
B000:8000 Upper-left 

corner of even scans (0, 2, 4 ... 198) 

Lower-right Buffer End: 
corner of even scans B000:9F3F 

B000:9F40 
MEMORY NOT USED 

B000:9FFF 
BOOO:AOOO Upper-left 

corner of odd scans (1,3,5 ... 199) 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

BOOO:BF40 
MEMORY NOT USED 

BOOO:BFFF 

(Continued) 
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Table 7.23. Continued 

For High Resolution Graphics Display (640x200 all points addressable, mode 6): 

Data stored as follows: •Each pixel is one bit long 

Buffer Start: 1 •Highest numbered pixel is LO bit in byte** 
____ __......_ __________ •P_i_xe"""l_h_a_s_n__,o color (is monochromatic) 

B000:8000 Upper-left 
corner of even scans (0, 2, 4 ... 198) 

Lower-right 
corner of even scans B000:9F3F 

B000:9F40 I I 
MEMORY NOT USED 

BOOO:AOOO Upper-left 

BOOO:BF40 

Notes: 

Source: 

See Also: 

corner of odd scans (1,3,5 ... 199) 

MEMORY NOT USED 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

•*Up to eight consecutive pages in modes 0 and 1 , four consecutive pages in modes 2 
and 3 
•**In other words, the highest numbered pixel goes into the lowest bit (or bits), the 
lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium res .... ol_u_tio_n __ __,,,.--------,,....------.-----. 

bit number I 7 I 6 5 I 4 3 I 2 I 0 

p~elnumber=====1==========2==========3==========4===== -The first byte in high resolut,_io_n_: ---.....-.----------........------. 
bit number I 7 6 5 J 

4
4 3 2 1 0 

p~elnumber:==1====2======3==·=======5=====6=====7=====8=== 
IBM Technical Reference Options and Adapters Volume 2, pages Color Monitor Adapter 
9 to 13 

7.15. Video Adapter Memory Usage and Output Specifications 
7.25. CGA Character Attributes 
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7.24. CGA CHARACTER BOX 

x 
x x 

x x 
x x 
x x x 
x x 
x x . . . . 

Notes: 

Source: 

See Also: 

x x 
x x 

x x 
x x 

x x x x 
x x 
x x . . . . 

•Pel is short for pixel element 

Character is a 7x7 pel area in an 8x8 pel box 

X = pels set for a typical character "A" 
• = pels set for default cursor 

•*Optionally, if jumper P3 inserted, character is 5x7 bit area in 8x8 box 

IBM Technical Reference Options and Adapters Volume 2, 
pages Color Graphics Adapter 5 to 8 

7 .17. Video Character Font Sizes 

7.25. CGA CHARACTER ATTRIBUTES 

Bit Number 
7 6 5 4 
x 

x x x 

Notes: 

Source: 

See Also: 

3 2 1 0 Function Allowable Values 
Blink O=no blink, 1 =blink 
Background OOO=black 

001=blue 
010=green 
011=cyan 
100=red 
101 =magenta 
110=brown 
111 =White 

x Intensity O=normal, 1 =high intensity 
x x x Foreground OClO=black 

001=blue 
010=green 
011=eyan 
100=red 
101 =magenta 
11 O:::brown 
111=white 

•Invisible characters are created by placing character 
on same colored background (e.g., white on white) 

gray with intensity on 
light blue with intensity on 
light green with intensity on 
light cyan with intensity on 
light red with intensity on 
light magenta with intensity on 
yellow with intensity on 
brjg_ht white with intensity on 

IBM Technical Reference Options and Adapters Volume 2, pages Color/Graphics 6 to 8 

7.21. MDA Character Attributes 
7.29. EGA Character Attributes 
7.33. VGA Character Attributes 
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7.26. CGA 1/0 PORT USAGE 

Port Function 
300 RESERVED 
301 RESERVED 
302 RESERVED 
303 RESERVED 
304 6845 index r~ster 
305 6845 data re_g_ister 
306 RESERVED 
307 RESERVED 
308 Mode control register (DO) 

309 Color select register (DO) 

30A Status register (D1) 

308 Clear ljg_ht_Q_en latch 
30C Preset ljg_ht_Q_en latch 
300 RESERVED 
30E RESERVED 
30F RESERVED 

Source: 

See Also: 

Bit Numbers 
7 6 5 4 3 2 1 

x x 
x 

x 
x 

x 
x 

x x 
x 

x 
x 

x 
x 

x x x x 
x 

x 
x 

0 

x 

Allowable 1 Va lues 

See 8. 12. 6845 Re_gjsters 
See 8.12. 6845 Re_gjsters 

NOT USED 
O=blink disabled, 1 =blink enabled 
1 =640x200 graphics mode 
O=video signal disabled, 1 =Video signal enabled 
O=color enabled, 1 =monochrome (black and white) signal 
O=text mode, 1 =320x200 graphics mode 
0=40x25 text mode 1 =80x25 text mode 
NOT USED 
Active color set: O=red/green/brown, 1 =Cyan/magenta/whit 
Intense colors in graphics, background colors in text mode 
Intense border in 40x25 text, intense background in 320x2 
Red border in 40x25 text, red background in 320x200 grap 
Green border in 40x25 text, green background in 320x200 

e 

00 
hie 
gr 

graphics, intense foreground in 640x200 graphics 
:s, red foreground in 640x200 graphics 
aphics, green foreground in 640x200 graphics 

X Blue border in 40x25 text1 blue background in 320x200 gr~ 12.!: lies, blue fore_g_round in 640x200 _g_r<!Q!iics 
NOT USED 
O=not in retrace, 1 =in vertical retrace mode 
O=light pen switch is ON, 1 =light pen switch is OFF 
O=no trigger, 1 =positive-going edge from light pen has set t 

X O=do not use memory, 1 =memory_ m~ be accessed without 
ri~ 
in 

ger 
terfering with disQla~ 

IBM Technical Reference Options and Adapters Volume 2, pages Color/Graphics 15 to 21 

7.22. MDA 1/0 Port Usage 
7.30. EGA 1/0 Port Usage 

"U 
() 
CJ) 
0 c 
0 
CD 
C"" 
0 
0 

"'" 

~ ...... 

""" 
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7.27. EGA MEMORY MAP 

For Alphanumeric Text Display (modes 0-3): 

Text data stored as follows: Even byte is character code 
Buffer Start: l Odd ~e is attribute for character 
BOOO :8000 Upper-left 

corner of first page* 

Lower-right Buffer End: 
.__ ____________ c_o_rn_e_r o_f_f_irs_t..__m_~_e__.* B000:8F9F for modes 2&3 

B000:87CF for modes O& 1 

For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 

Data stored as follows: •Each pixel is two bits long 
ered pixel is LO 2 bits** 
is determined by 2-bit value Buffer Start: l •Highest numb 

•Color of ..Q!xel 
B000:8000 Upper-left 

corner of even scans (0, 2, 4 ... 198) 

Lower-right 
corner of even scans B000:9F3F 

B000:9F40 
MEMORY NOT USED 

B000:9FFF 
BOOO:AOOO Upper-left 

corner of odd scans ( 1,3,5 ... 199) 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

BOOO:BF40 
MEMORY NOT USED 

BOOO:BFFF 

(Continued) 
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Table 7.27. Continued 

For High Resolution Graphics Display (640x200 all points addressable, mode 6): 

Buffer Start: 
B000:8000 

B000:9F40 

BOOO:AOOO 

BOOO:BF40 

Data stored as follows: 

l 
Upper-left 
corner of even scans (0, 2, 4 ... 198) 

•Each pixel is one bit long 
•Highest numb ered pixel is LO bit in byte** 

olor (is monochromatic) •Pixel has no c 

Lower-right 
corner of even scans B000:9F3F 

MEMORY NOT USED 
B000:9FFF 

Upper-left 
corner of odd scans (1,3,5 ... 199) 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

MEMORY NOT USED 
BOOO:BFFF 

For Medium Resolution Graphics Display (340x200 all points addressable, mode 13): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: ____ __.. __________ •P_ix_e_l _co_lo_r_i.....,s determined by nibble value in the four planes 
AOOO:OOOO Upper-left 

A000:1 F40 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 320x200 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End 
corner A000:1 F3F ----------------------! 

MEMORY NOT USED 

'---------------------' BOOO:FFFF 

(Continued) 
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Table 7.27. Continued 

For High Resolution Graphics Display (640x200 all points addressable, mode 14): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: ....----.,..~-'------------·P-i_xe_l...;;c;.;;o.;.;;lo"""r...;;is;..,determined by nibble value in the four planes 
AOOO :0000 Upper-left 

A000:3E80 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 640x200 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End 

i------------------c"""o'"""r_ne--1r A000:3E7F 

MEMORY NOT USED 

For High Resolution Graphics Display (640x350 all points addressable, mode 16): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: ,..,...,..-__,..~__...__ __________ ·P_i_xe.;...l...;;c""'o"'""lo_r_.._,is determined by nibble value in the four planes 
AOOO :0000 Upper-left 

A000:6D60 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End 

1------------------c:;..;o;.;..rn;.;.;e;;.;.,ir A000:6D5F 

MEMORY NOT USED 
....._ _______________ ___.BOOO:FFFF 

(Continued) 
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Table 7.27. Continued 

For High Resolution Graphics Display (640x350 all points addressable, mode 15): 

Data stored as follows: •Pixels are stored in four memory "planes" 
I •Highest numbered pixel is LO bit in byte** 

Buffer Start: .-----___,l..__ _________ _.·P_.ix-e-.l'""a_tt-rib;;.;u~te is determined by nibble value in the four planes 
AOOO:OOOO Upper-left 

A000:6D60 

Notes: 

Source: 

See Also: 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End 
corner A000:6D5F 

r-~~~~~~~~~~~~~~~--------~I 

MEMORY NOT USED I 
..__ _______________ __.BOOO:FFFF 

•When in purely EGA modes, memory organization is four planes of either 16K or 64K, 
and the use and definition of "pages" is up to the programmer 
•*Up to eight consecutive pages in modes O and 1 , four consecutive pages in modes 2 and 3 
•**In other words, the highest numbered pixel goes into the lowest bit (or bits), 
the lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium res,....ol_u..,.tio_n_,:,....__--.--___ 

5
__,--......-----,.--""T"----.,..----. 

bit number I 7 I 6 I 4 3 I 2 I 0 
p~elnumber~_-----1-----------2---------3--------4---

-The first byte in high resolut .... io_n_: ___ ....._ ____ ~ ____ ......_ ___ ___. 

~!~r:U~~,:I ::~::::~:::::;:::!::::::::;:::::~:::::~:::::~:=: 
IBM Technical Reference Options and Adapters Volume 2, pages Enhanced Adapter 

7.15. Video Adapter Memory Usage and Output Specifications 
7.29. EGA Character Attributes 
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7.28. EGA CHARACTER BOX 

For modes 7 and 15· 

x 
x x x 

x x x x 
x x x x 
x x x x 
x x x x x x x 
x x x x 
x x x x . . . . . . . . . . . . . . . . . 

For modes 0-3: 
x x x 

x x x x 
x x x x 
x x x x 
x x x x x x x 
x x x x 
x x x x . . . . . . . 

Notes: Pel is short for pixel element 

Character is a 7x9 pel area in a 9x14 pel box 

X = pels set for a typical character "A" 
• = pels set for default cursor 

Character is a 7x7 pel area in an 8x8 pel box 

X = pel set for a typical character "A" 
• = pels set for default cursor 

Source: IBM Technical Reference Options and Adapters Volume 2, page Enhanced 
Graphics Adapter 1 

See Also: 7.17. Video Character Font Sizes 

7.29. EGA CHARACTER ATTRIBUTES 

For Text modes 0-3.l; 
7 6 5 4 3 2 1 0 Function Allowable Values 
x Blink O=no blink, 1 =blink 

x x x Background OOO=black 
001=blue 
01 O=green 
011=cyan 
1 OO=red 
101 =magenta 
110=brown 
111 =White 

x Intensity_ O=normal, 1 =hi_g_h intensity_ 
x x x Foreground OOO=black gray with intensity on 

001=blue light blue with intensity on 
010=green light green with intensity on 
011=cyan light cyan with intensity on 
100=red light red with intensity on 
101 =magenta light magenta with intensity on 
110=brown yellow with intensity on 
111=white bri_g_ht white with intensity_ on 

For Text 1mode ?)_; 
7 6 5 4 3 2 1 0 Function Allowable Values 
x Blink O=no blink, 1 =blink 

x x x Background OOO=black 
111 =White 

x Intensity_ O=normal, 1 =hi_g_h intensljy_ 
x x x Foregrourid OOO=black gray with intensity on 

001 =Underline 
111=White br!.9..ht white with intensity_ on 

(Continued) 
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Table 7.29. Continued 

For mode 15: 
Pixel Plane: 
3 2 1 0 Function 

0 0 Black character 
0 1 White character 
1 0 Blinking white character 
1 1 Intense white character 

For modes 13, 14, and 16: 

Notes: 

Source: 

Pixel Plane· 
3 2 1 0 Function 
x Blue _gixel com_Q_onent 

x Green pixel com_Q_onent 
x Red _Q_ixel com_Q_onent 

x lntensTtY pixel com_Q_onent 

Invisible characters in modes 0-3 and 7 are created by placing character 
on same colored background (e.g., white on white) 

IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 to 4-33 

See Also: 7.21. MDA Character Attributes 
7.25. CGA Character Attributes 
7.33. VGA Character Attributes 

7.30. EGA 1/0 PORT USAGE 

Port Function 
3COH ATC indexidata r~ster 
3C2H Input status 0 register 
3C4H TS index re_gister 
3CSH TS data r~ster 
3CAH Gra_phics 2 _position rE~jster 
3CCH Graphics 1 position re__gjster 
3CEH GDC index register 
3CFH GDC data re_gister 
384H CRTC index register 
385H CRTC data re_gjster 
3BAH Input status 1 register 
3D4H CRTC index rEmister 
3DSH CRTC data register 
3DAH ln_Q_ut stats 1 rEmister 

Source: 

Comment 
Write on_!y 
Read only 
Write on_!y_ 
Write on_!y_ 
Write only_ 
Write on_!y_ 
Write only_ 
Write only_ 
Write only_ 
Write only_ 
Read only_ 1feature control re_g_ister when written to) 
Write only_ 
Write onl,t 

. Read on!Ylfeature control re_g_ister when written tO} 

IBM Technical Reference Options and Adapters Volume 2, 
pages Enhanced Graphics 
IBM PS/2 Model 50 and 60 Technical 
Reference, pages 4-28 to 4-59 
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7.31. VGA MEMORY MAP 

For Alphanumeric Text Display (modes 0-3): 

Text data stored as follows: Even byte is character code 
Buffer Start: l Odd ~e is attribute for character 
B000:8000 Upper-left 

corner of first page* 

Lower-right Buffer End: 
~------------c_or_n_er_o_f_fi_rs_t-2' ........ <!91 .... e__,* B000:8F9F for modes 2&3 

B000:87CF for modes 0&1 

For Medium Resolution Graphics Display (320x200 all points addressable, modes 4 and 5): 

Buffer Start: 

Data stored as follows: •Each pixel is two bits long 
ered pixel is LO 2 bits** 
s determined by 2-bit value l •Highest numb 

•Color of _Qjxel i 
B000:8000 Upper-left 

corner of even scans (0, 2, 4 ... 198) 

Lower-right 
corner of even scans B000:9F3F 

B000:9F40 
MEMORY NOT USED 

B000:9FFF 
BOOO:AOOO Upper-left 

corner of odd scans (1,3,5 ... 199) 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

BOOO:BF40 
MEMORY NOT USED 

BOOO:BFFF 

(Continued) 
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Table 7.31. Continued 

For High Resolution Graphics Display (640x200 all points addressable, mode 6): 

Buffer Start: 
B000:8000 

B000:9F40 

BOOO:AOOO 

BOOO:BF40 

Data stored as follows: 

l 
Upper-left 
corner of even scans (0, 2, 4 ... 198) 

•Each pixel is one bit long 
•Highest numb ered pixel is LO bit in byte** 

olor (is monochromatic) •Pixel has no c 

Lower-right 
corner of even scans B000:9F3F 

I 
MEMORY NOT USED 

B000:9FFF 
Upper-left 
corner of odd scans (1,3,5 ... 199) 

Lower-right Buffer End: 
corner of odd scans BOOO:BF3F 

MEMORY NOT USED 
BOOO:BFFF 

For Medium Resolution Graphics Display (340x200 all points addressable, mode 13): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: ,_ ___ __...__ __________ •P_i_xe_l_c_o_lo_r __,is determined by nibble value in the four planes 
AOOO :0000 Upper-left 

A000:1 F40 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 320x200 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End: 
corner A000:1 F3F 1----------------------1 

MEMORY NOT USED 
,__ _______________ ____, BOOO:FFFF 

(Continued) 
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Table 7.31. Continued 

For High Resolution Graphics Display (640x200 all points addressable, mode 14): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: .------.__ __________ •P_i __ xe_l"""'c"""o-'lo_r--is..,determined by nibble value in the four planes 
AOOO:OOOO Upper-left 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 640x200 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End: 
corner A000:3E7F ----------------------1 

A000:3E80 
MEMORY NOT USED 

For High Resolution Graphics Display (640x350 all points addressable, mode 16): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: .-------..._ __________ •P_i_xe_l_c_o_lo_r__,is determined by nibble value in the four planes 
AOOO :0000 Upper-left 

A000:6D60 

corner 

(Assumed that window is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End: 
corner A000:6D5F 1----------------------1 

MEMORY NOT USED 
....__ _______________ ___, BOOO:FFFF 

(Continued) 
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Table 7.31. Continued 

For High Resolution Graphics Display (640x350 all points addressable, mode 15): 

Data stored as follows: •Pixels are stored in four memory "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: .-------'-----------·P_ix_e;...l_a_tt_rib.;;..;u~te is determined by nibble value in the four planes 
AOOO:OOOO Upper-left 

A000:6D60 

corner 

(Assumed that winoow is same size 
as screen display; the EGA supports 
a 640x350 window in an arbitrarily 
sized memory map in this mode) 

Lower-right Buffer End: 

i-------------------------c_o;...r_ne-;rA000:6D5F 

MEMORY NOT USED I 
,___ _______________ ___.BOOO:FFFF 

For High Resolution Graphics Display (640x480 all points addressable, mode 17): 

Data stored as follows: •Pixels are stored in sequential order 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: .-------__..__ ______________ ·N_o_._2! ..... i_xe_l_a_tt__,ributes other than ON and OFF 
AOOO:OOOO Upper-left 

A000:9600 

corner 

Lower-right Buffer End: 
corner A000:95FF 1-----------------------------1 

MEMORY NOT USED 
.__ _______________ ___.AOOO:FFFF 

For High Resolution Graphics Display (640x480 all points addressable, mode 18): 

Data stored as follows: •Pixels are stored in four color "planes" 

l •Highest numbered pixel is LO bit in byte** 
Buffer Start: '""""""--___,....,......___..__ ______________ .p_ix_e_l_c_ol_o_r __,determined by nibble value in four planes 
AOOO:OOOO Upper-left 

A000:9600 

corner 

Lower-right Buffer End: 
corner A000:95FF 1-----------------------1 

MEMORY NOT USED 
.__ ________________ __,AOOO:FFFF 

(Continued) 
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Table 7.31. Continued 

For Medium Resolution Graphics Display (320x200 all points addressable, mode 19): 

Data stored as follows: •Pixels are stored in consecutive bytes 
I •Highest numbered pixel is highest numbered byte 

Buffer Start: .------J,__ __________ •P_i_xe-.l_c_o_lo_r__,determined by value of pixel byte 
AOOO:OOOO Upper-left 

AOOO:FAOO 

Notes: 

Source: 

See Also: 

corner 

Lower-right Buffer End: 

1------------------c"'"'o'-r_ne'--lr AOOO:F9FF 

MEMORY NOT USED 

•When in purely EGA modes, memory organization is four planes of either 16K or 64K, 
and the use and definition of "pages" is up to the programmer 
•*Up to eight consecutive pages in modes 0 and 1 , four consecutive pages in modes 2 and 3 
•**In other words, the highest numbered pixel goes into the lowest bit (or bits), and 
the lowest numbered pixel goes into the highest bit (or bits). For example: 
-The first byte in medium res .... ol_u_tio_n_: __ -.------------....---------. 

~~~r,:'::~rl:==7=:;:=6==::==5=:~==4==:==3==:~==2=======:l==o=:: 
-The first byte in high resolut .... io_n_: ------------------....---------. 

bit number J1--7___..__6;.._-+-_.;;;..5__._4;.._-+--3;.._...._ .... 2;.._-+--1'--....__ ..... o--1 
p~elnumber~_1__.~2 _ _.__3__._4 _ __..___5 _ _..__6 _ _.__7_.....__8___. 

IBM PS/2 Model 50 and 60 Technical Reference, pages 4-34 to 4-55 

7.15. Video Adapter Memory Usage and Output Specifications 
7.33. VGA Character Attributes 

7.32. VGA CHARACTER BOX 

For modes 7 and 15: For modes 0-3: 
x x x 

x x x x 
x x x x 

x x x x x 
x x x x x x x x x x 

x x x x x x x x 
x x x x x x x x 
x x x x . . . . . . . . 
x x x x x x x 

Section 7 

x x x x Character is a 7x7 pel area in an 8x8 or 8x14 or 9x16 pel box 

x x x x . . . . . . . . . . . . . . . . 
Character is a 7x9 pel area in a 9x14 or 9x16 pel box 

X = pels set for a typical character "A" 
• = pels set for default cursor 

Notes: Pel is short for pixel element 

X = pels set for a typical character "A" 
• = pels set for default cursor 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-27 

See Also: 7 .17. Video Character Font Sizes 
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7.33. VGA CHARACTER ATTRIBUTES 

For Text modes 0-3)_; 
7 6 5 4 3 2 1 0 Function 
x Blink 

x x x Background 

x lntensi!Y_ 
x x x Foreground 

l 1 ~ l 1 1 1 
For Text Jmode 71; 
7 6 5 4 3 2 1 0 Function 
X Blink 

X X X Background 

X lntensi!Y_ 
X X X Foreground 

For modes 15 and 18: 
Pixel Plane· 
3 2 1 0 Function 

0 0 Black character 
0 1 White character 
1 0 Blinking_ white character 
1 1 Intense white character 

For modes 13, 14, and 16: 
Pixel Plane: 

~lowable Values 
O=no blink, 1 =blink 
OOO=black 
001 =blue 
01 O=green 
011=cyan 
100=red 
101 =magenta 
110=brown 
111 =White 
O=normal, 1 =hjg_h intensi!Y_ 
OOO=black gray with intensity on 
001=blue light blue with intensity on 
010::green light green with intensity on 
011=eyan light cyan with intensity on 
100=red light red with intensity on 
101 =magenta light magenta with intensity on 

I 110=brown yeiiow with intensity on 
l111=white brjg_ht white with intensi!Y_ on 

l4Jlowable Values 
O=no blink, 1 =blink 
OOO=black 
111 =White 
O=normal, 1 =h_jg_h intensi!Y_ 
OOO=black gray with intensity on 
001 =underline 
111 =White brjg_ht white with intensity_ on 

Notes: •Invisible characters in modes 0-3 and 7 are created by placing character 
on same colored background (e.g., white on white) 

Source: 

See Also: 

IBM PS/2 Model 50 and 60 Technical Reference, pages 4-30 to 4-39 

7.21. MDA Character Attributes 
7.25. CGA Character Attributes 
7.29. EGA Character Attributes 

429 
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7.34. VGA 1/0 PORT USAGE 

ReJJister Name 
Miscellaneous ou~ut 
Miscellaneous ou~ut 
ln_Q_Ut status r~ster 0 
ln_Q_ut status r~ster 1 
Feature control register 
Feature control re_gister 
Video subsystem enable 
Address re_gister 
Other attribute re_gister 
Other attribute re_gister 
Index re_gister 
Other CRT controller re_gisters 
Address re_gister 
Other se_g_uencer re_gister 
Address re_gister 
Other _g_ra_Q_hics re_gister 
PEL address write mode 
PEL address read mode 
DAC state re_gister 
PEL data register 
PEL mask re_gister 

Source: 

See Also: 

110 Port Used 
ReJJister Type Color Mono Either 

General 3C2H 
General 3CCH 
General 3C2H 
General 3BAH 3DAH 
General 3BAH 3DAH 
General 3CAH 
General 3C3H 
Attribute 3COH 
Attribute 3COH 
Attribute 3C1H 
CRT Controller 3B4H 3D4H 
CRT Controller 3B5H 3D5H 
Se_g_uencer 3C4H 
Se_g_uencer 3C5H 
Gr<!Q_hics 3CEH 
Graphics 3CFH 
Video DAC 3C8H 
Video DAC 3C7H 
Video DAC 3C7H 
Video DAC 3C9H 
Video DAC 3C6H 

IBM PS/2 Model 50 and 60 Technical Reference, 
pages 4-58 to 4-59 

7.22. MDA 1/0 Port Usage 
7.26. CGA 1/0 Port Usage 
7.30. EGA 1/0 Port Usage 

7.35. ASYNCHRONOUS ADAPTER 1/0 PORT USAGE 

110 Port 

R!W 
w 
R 
R 
R 
w 
R 
RW 
RW 
w 
R 
RW 
RW 
RW 
FWil 
RW 
RW 
RW 
RW 
R 
RW 
RW 

Primar:·~ SecondaJY:* Used tor Comments 
3FPH 2F8H 

~SH 2F8H 
TX buffer If bit 7 of line control re_gister is 0 
RX buffer If bit 7 of line control re_gister is 0 

3F8H 2F8H Divisor latch LO Qyte If bit 7 of line control re_gister is 1 
3F9H 2F9H Divisor latch HO tw_e If bit 7 of line control r~ister is 1 
3F9H 2F9H lnterru_m enable r~gister 
3FAH 2FAH lnterru_Q.t identification re_g_isters 
3FBH 2FBH Line control r~ster 
3FCH 2FCH Modem control re_gister 
3FDH 2FDH Line status r~ster 
3FEH 2FEH Modem status re_gister 

Notes: •*Primary asynchronous adapter is mapped to COM1 by MS-DOS 
•**Secondary asynchronous adapter is mapped to COM2 by MS-DOS 

Source: IBM Technical Reference Options and Adapters Volume 2, page Async 3 

See Also: 7.36. Line Control Register 
7 .37. Divisor Latch Register 
7 .38. Line Status Register 
7.39. Interrupt Identification Register 
7.40. Interrupt Enable Register 
7.41. Modem Control Register 
7.42. Modem Status Register 
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7.36. LINE CONTROL REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x Divisor latch access bit 0 1 =access baud rate divisor latch 

x Set break control 0 O=disabled, 1 =enabled 
x Stick _Q_ar!!i'._ 0 

x Even _g_arl!Y_ select 0 O=odd _Q_arJhs 1 =even _Q_ar.!!Y_ 
x Par!!i'._ enable 0 O=disabled, 1 =enabled 

x Sto_Q_bits 0 0= 1 sto_Q_ bit, 1=1.5 Jif bits 0/1 =00l or 2 
x x Word length 00 00=5 bits 

01=6 bits 
10=7 bits 
11 =8 bits 

Notes: Bits 4 and 5 affect parity only if bit 3 is enabled 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 5 to 7 

See Also: 7.35. Asynchronous Adapter 1/0 Port Usage 

7.37. DIVISOR LATCH REGISTER 

Bit Number HO bJ1..e i3F9H.1 Bit Number LO b.f!e .i§FBHl 
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 Hex Value Baud Rate Selected Comments 

x x 900 50 
x x 600 75 
x x x x x 417 110 .026 _Q_ercent error 

x x x x x x 359 134.5 .058 _Q_ercent error 
x x 300 150 

x x 180 300 
x x co 600 

x x 60 1200 
x 40 1800 

x x x x 3A 2000 .69 _percent error 
x x 30 2400 
x 20 3600 

x x 18 4800 
x 10 7200 

x x c 9600 

Notes: Assumes baud-rate generator with a frequency of 1.8432 MHz 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 7 to 9 

See Also: 7.35. Asynchronous Adapter 1/0 Port Usage 

7.38. LINE STATUS REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x Alw<!Y_s zero 0 No function 

x Trans-shift-re_g_ister em_Q!y_ 1 O=data transfer; 1 =transmitter idle 
x Trans-hold-r~ster em_Q!y_ 1 O=read_y; 1 =transferri'!Q_ character 

x Break interru_m indicator 0 O=normal receive; 1 =break received 
x Framin_g_ error indicator 0 O=normal receive; 1 =frami'!Q_ error 

x Pari!Y_ error indicator 0 O=normal receive; 1 =_Q_ari!Y_ error 
x Overrun error indicator 0 O=normal receive; 1 =Overrun error 

x Receiver data ready_ 0 O=no data received; 1 =data received 

Notes: Bit 6 is read only 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 10 to 11 

See Also: 7 .35. Asynchronous Adapter 1/0 Port Usage 
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7.39. INTERRUPT IDENTIFICATION REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x x x x x Alw~szero 00000 No function 

x x Interrupt ID 00 11 =receiver line status interrupt 
1 O=received data available interrupt 
01 =transmitter holding register empty interrupt 
OO=modem status interru_Q_t 

x I nterru_m _Q_endi n_g_ 1 O=interrupt~ending; 1 =no interru_.Q.t~endin_g_ 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 12 to 13 

See Also: 7.35. Asynchronous Adapter 1/0 Port Usage 

7.40. INTERRUPT ENABLE REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x x x x Alw~szero 0000 No function 

x Enable modem status Int 0 1 =enable modem status interru.m; O=disabled 
x Receiver line status Int 0 1 =enable receiver-line status interru_m· O=disabled 

x Transmitter holding_ re_g_ emi:>tY 0 1 =enable trans. holdin_g_ re_g, emlffi'_ int· O=disabled 
x Received data available Int 0 1 =enable received data avail. interr~t· O=disabled 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 14 to 15 

See Also: 7.35. Asynchronous Adapter 1/0 Port Usage 

7.41. MODEM CONTROL REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x x x Alwa_ys zero 000 No function 

x Locm,back test mode 0 O=disabled; 1 =enabled 
x -OUT2s_jg_nal 0 0=-0UT2 forced h_jg_h; 1=-0UT2 forced low 

x -OUT1 s_jg_nal 0 0=-0UT1 forced h_jg_h; 1 =-0UT1 forced low 
x -RTS ou!Q_ut 0 0=-RTS forced h_jg_h· 1 =-RTS forced low 

x -DTR output 0 0=-DTR forced h_jg_h_;_ 1 =-DTR forced low 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 15 to 16 

See Also: 7 .35. Asynchronous Adapter 1/0 Port Usage 

7.42. MODEM STATUS REGISTER 

Bit Number 
7 6 5 4 3 2 1 0 Function State on Reset Allowable Values 
x -ALSO com_Qlement ln_Q_ut sjgnal 

x -RI com_Qlement ln_Q_ut s_jg_nal 
x -DSR com!21ement l11Qut ~igflal 

x -CTS com_Qlement ln_Q_ut s_jg_nal 
x Delta ALSO 0 O=no chan_g_e· 1 =-ALSO has chan_g_ed state 

x Traili'l9_ ed_g_e rin_g_ detector 0 O=no TE RI· 1=-RI has char:!9_ed to OFF 
x Delta DSR indicator 0 O=no chan_g_e; 1 =-DSR has changed state 

x Delta CTS indicator 0 O=no chan_g_e; 1 =-CTS has chan_g_ed state 

Source: IBM Technical Reference Options and Adapters Volume 2, pages Async 16 to 18 

See Also: 7.35. Asynchronous Adapter 1/0 Port Usage 
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7.43. GAME ADAPTER 1/0 PORT USAGE 

Port Direction 

Notes: 

Source: 

See Also: 

Resistive inputs are read by first outputting to port 201 H, then 
noting the amount of time they remain high by inputting 
continuously from port 201 H 

IBM Technical Reference Options and Adapters Volume 2, 
pages Game Adapter 3 to 6 

7.44. Game Adapter AB Joystick Data Byte 
7.45. Game Adapter ABCD Paddle Data Byte 

7.44. GAME ADAPTER AB JOYSTICK DATA BYTE 

Bit Numbers 
7 6 5 4 
x 

x 
x 

x 

Notes: 

Source: 

See Also: 

3 2 1 0 Function 
Status of B jqystick button 2 
Status of B joystick button 1 
Status of A jqystick button 2 
Status of A joystick button 1 

x B jqystick Y coordinate* 
x B joystick X coordinate* 

x A jqystick Y coordinate* 
x A joystick X coordinate* 

*Coordinates are determined by the length of time the 
bit is held high 

IBM Technical Reference Options and Adapters Volume 2, 
page Game Adapter 6 

7.43. Game Adapter 110 Port Usage 
7.45. Game Adapter ABCD Paddle Data Byte 

7.45. GAME ADAPTER ABCD PADDLE DATA BYTE 

Bit Numbers 
7 6 5 4 
x 

x 
x 

x 

Notes: 

Source: 

See Also: 

3 2 1 0 Function 
Status of D _Q_addle button 
Status of C paddle button 
Status of B _Q_addle button 
Status of A _Q_addle button 

x D _Q_addle coordinate* 
x C _Q_addle coordinate* 

x B _paddle coordinate* 
x A _Q_addle coordinate* 

*Coordinates are determined by the length of time the 
bit is held high 

IBM Technical Reference Options and Adapters Volume 2, 
page Game Adapter 6 

7.43. Game Adapter 110 Port Usage 
7 .44. Game Adapter AB Joystick Data Byte 
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7.46. PRINTER ADAPTER 110 PORT USAGE 

Bit Numbers 
Port 7 6 
378 x 

x 

379 x 
x 

37A x x 

x x 

3BC x 
x 

r-3BD x 
x 

3BE x x 

x x 

Notes: 

Source: 

5 4 3 2 1 0 AdapJer Direction Function 
Printer Ou!Q_ut Controls _Qin 9 data bit 7 
Printer Ou!Q_ut Controls _Qin 8 data bit 6 

x Printer Ou!Q_ut Controls _Qin 7 data bit 5 
x Printer Ou!Q_ut Controls _Qin 6 data bit 4 

x Printer Ou!Q_ut Controls _Qin 5 data bit 3 
x Printer Ou!Q_ut Controls _Qin 4 ( data bit 2 

x Printer Ou!Q_ut Controls _Qin 3 { data bit 1 
x Printer Ou!Q_ut Controls _Qin 2 { data bit 0) 

Printer ln_Qut Status of _Qin 11 buffi 
Printer ln_Q_ut Status of ..Q!n 1 O acknowled_g_eI 

x Printer lnQ_Ut Status of_Qin 12 out of _p_~fl_ 
x Printer l!'!QUt Status of_Qin 13 select 

x Printer ln_Qut Status of _Qin 15 error[ 
x x x Printer ln_Q_ut NOT USED 

x Printer lnQ_ut NOT USED 
x Printer lnQ_Ut Status of I RO Enable 

x Printer lnQ_Ut Inverted status of _Qin 17 lselect inQ_utI 
x Printer ln_Qut Status of ..Q!n 16 initialize _Q_rinterj_ 

x Printer ln_put Inverted status of J>in 14 lauto feed) 
x Printer ln_Q_ut Inverted status of ..Q!n 1 strobaj_ 

x x Printer OutQ_ut NOT USED 
x Printer Ou!Q_ut Inverted status of ..Q!n 17 lselect in..Q..u:!l 

x Printer OutQ_ut Status of _Qin 16 initialize J>rintert 
x Printer Ou!Q_ut Inverted status of ..Q!n 14 lauto feedl 

x Printer OutQ_ut Inverted status of _pin 1 strobe) 
MDA Ou!Q_ut Controls .Q!n 9 1 data bit 7 
MDA OutQ_ut Controls _Qin 8 data bit 6 

x MDA Ou!Q_ut Controls _Qin 7 data bit 5 
x MDA OutQ_ut Controls .Q!n 6 data bit 4 

x MDA Ou!Q_ut Controls_Qin 5 data bit 3 
x MDA OutQ_ut Controls _pin 4 data bit 2 

x MDA OutQ_ut Controls .Q!n 3 data bit 1 
x MDA OutQ__ut Controls _Qin 2 data bit O 

MDA ln_Q_ut Status of ..Q!n 11 buffi 
MDA Input Status of _pin 1 O acknowledge) 

x MDA ln_Q_Ut Status of _Qin 12 outof_Q_~ 
x MDA ln_put Status of _pin 13 select 

x MDA ln_Q_ut Status of ..Q!n 15 errorj_ 
x x x MDA Input NOT USED 

x MDA lnQ_Ut NOT USED 
x MDA ln_put Status of I RO Enable 

x MDA ln_Q_ut Inverted status of ..Q!n 17 lselect in_Q_u!}_ 
x MDA ln_put Status of _Qin 16 initialize _Q_rintert 

x MDA ln_Q_ut Inverted status of ..Q!n 14 lauto feedl 
x MDA ln_Q_ut Inverted status of _pin 1 strobe} 

x x MDA Ou!Q_ut NOT USED 
x MDA OutQ_ut Inverted status of _Qin 17 lselect in_Q_utI 

x MDA OutQ_ut Status of _Qin 16 initialize _Q_rinterj_ 
x MDA Ou!Q_ut Inverted status ofj)in 14lauto feed} 

x MDA OutQ_ut Inverted status of ..Q!n 1 strobaj_ 

•While the printer adapter and monochrome display adapter printer ports work identically, 
they appear at different port addresses 
•The source contains incomplete material 

IBM Technical Reference Options and Adapters Volume 2, pages Printer Adapter 3 to 7 
IBM Technical Reference Options and Adapters Volume 2, pages Monochrome Adapter 13 to 17 
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7.47. IBM PRINTER CONTROL CODES SUMMARY 

Function TyQe Function Code Se_g_uence in ASCII Chars 
Character Style Select char set 1 <Escape>? 

Select char set 2 <Escape>6 
10 characters per inch spacing (Compressed OFF) <DC2> 
17 .1 characters per inch spacing (Compressed ON) <SI> 

<Escape> or <SI> 
Doublestrike ON <Escape>G 
Doublestrike OFF <Escape>H 
Doublewidth ON (lines) <Escape>W<SOH> 
Doublewidth OFF (lines) <Escape>W<Null> 
Doublewidth by line ON <SO> 

<Escape> or <SO> 
Doublewidth by line OFF <DC4> 
Emphasized printing ON <Escape>E 
Emphasized printing OFF <Escape>F 
Subscript ON <Escape>S<SOH> 
Superscript ON <Escape>S<NUll> 
Subscript/superscript OFF <Escape>T 
Set draft quality print <Escape>kSOH> 
Set text quality print <Escape>kSTX> 
Set letter quality print <Escape>kETX 
Proportional spacing ON <Escape>P<SOH> 
Proportional spacing OFF <Escape>P<Null> 
12 characters per inch spacing <Escape>: 
Print all characters in block <Escape>\## [data] 
Print next character <Escape>11 

Underline ON <Escape>-<SOH> 
Underline OFF <Esca...Q_e>-<Null> 

Page Settings Ignore paper end ON <Escape>8 
Ignore paper end OFF <Escape>9 
Set length of page in lines <Escape>C# 
Set length of page in inches <Escape>C<SOH># 
Automatic line justification ON <Escape>M<SOH> 
Automatic line justification OFF <Escape>M<NUll> 
Perforation skip ON <Escape>N# 
Perforation skip OFF <Escape>O 
Set top of page <Escape>4 
Set left and right margins <Escape>X## 
Set tabs to power-on defaults <Escape>R 
Set horizontal tab stops <Escape>D# ... #<Null> 
Set vertical tab sto...Q_s <ESCC!Q_e>B# ... #<NUll> 

Line Settings Carriage return <CR> 
Line feed <LF> 
Set variable line feed to n/72 inch <Escape> A# 
Set variable line feed to n/216 inch <Escape>J# 
Set 1/8 inch line feed <ESCC!Q_e>O 

Code Se9J:.1ence in Hex B.Y]es 
1B 37 
1B 36 
12 
OF 
1B OF 
1B 47 
1B 48 
1B S7 01 
1B S7 00 
OE 
1B OE 
14 
1B 4S 
1B 46 
1B S3 01 
1B S3 00 
1B S4 
1B 49 01 
1B 49 02 
1849 03 
1B so 01 
1B SO 00 
1B 3A 
1B SC## 
1B SE 
1 B 2D 01 
1B 2D 00 
1B 38 
1B 39 
1B 43 # 
1B43 00 # 
1 B 4D 01 
1B 4D 00 
1B 4E # 
1B 4F 
1B 34 
1 B S8 # # 
1B S2 
1 B 44 # ... # 00 
1 B 42 # ... # 00 
OD 
OA 
1B 41 # 
1B 4A # 
1B 30 

nmter 1.1_ p_e~ 

Gr~hics Color Com_e_act 
Yes Yes 
Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes 
Yes Yes 
Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes 
Yes Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes 
Yes 
Yes Yes Yes 
Yes Yes 

Yes 
Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes 
Yes 
Yes Yes 

Yes Yes Yes 
Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes 
Yes n/144" 
Yes Yes 1 /9" 

(Continued) 
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Table 7.47. Continued 

Function T.Yf!_e 
Line Settings 

Printer Control 

Graphics 

Notes: 

Source: 

See Also: 

Function Code Se_g_uence in ASCII Chars 
Set 7172 inch line feed <Escape>1 
Start variable line feed (used after EscA) <Escape>2 
Set n/216 inch line feed <Escape>3# 
Vertical tab <VT> 
Reverse line feed <Escape>] 
Automatic line feed ON <Escape>5<S0H> 
Automatic line feed OFF <Esc~e>5<Null> 
Ring bell <BELL> 
Clear printer buffer <CAN> 
Select printer <DC1> 
Deselect printer <DC3> 
Automatic ribbon band shift <Escape>a 
Select ribbon band 4 (black) <Escape>b 
Select ribbon band 3 <Escape>c 
Space n/120 forward to next character <Escape>d## 
Space n/120 backward to next character <Escape>e## 
Select ribbon band 2 <Escape>m 
Set aspect ratio to 1 :1 <Escape>n<SOH> 
Set aspect ratio to 5:6 <Escape>n<NUll> 
Deselect color printer <Escape>O<STX> 
Select ribbon band ·1 <Escape>y 
Initialize function ON <Escape>? <SOH> 
Initialize function OFF <Escape> ?<Null> 
Unidirectional printing ON <Escape>U<SOH> 
Unidirectional printing OFF <Escape>U<Null> 
Home print head <Escape>< 
Form feed <FF> 
Horizontal tab <HT> 
Select control-value data type <Escape>@# 
Backs_Q_ace <BS> 
Set to 480 bit image graphics mode <Escape>K## [data] 
Set to 960 bit image graphics mode <Escape>L## [data] 
Set to 960 bit image graphics mode normal speed <Escape> Y## [data] 
Set to 1920 bit imC!fl_e _g_r~hics mode <Esca_Q_e>Z## ldataj_ 

•Characters enclosed in brackets are ASCII code names, as in <Escape> 
• # should be replaced by an appropriate numeric value 
•[data] indicates a bitstream of appropriately formatted data 

Code Se_g_uence in Hex BJ1es 
18 31 
18 32 
1B 33 # 
OB 
1B50 
18 35 01 
1 B 35 00 
7 
18 
11 
13 
1B 61 
18 62 
1B 63 
18 64 ## 
1B 65 # # 
1B 6D 
18 6E 01 
1B 6E 00 
1B 51 02 
1B 79 
1B3F 01 
1B 3F 00 
1 B 55 01 
1B 55 00 
1B 3C 
oc 
9 
1B 40# 
8 
1 B 4B # # [data] 
1 B 4C # # [data] 
1 B 59 # # [data] 
1 B 5A # # ldataj_ 

•Numbers in "bit image graphics modes" indicate number of data bytes that follow 
•*Refers to IBM Graphics Printer, IBM Color Printer, and IBM Compact Printer, respectively 

IBM Technical Reference Options and Adapters Volume 1, pages Graphics Printer 

1.20. ASCII Control Codes 
7.48. HP Laserjet Printer Control Codes Summary 

Graphics Color 
Yes 6172" 
Yes Yes 
Yes n/144" 

Yes 
Yes 
Yes 
Yes 

Yes Yes 
Yes Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 

Yes 
Yes 

Yes 1108 
Yes 2216 
Yes 2216 
Yes 4432 

Compact 
1 /9" 
1 /6" 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 
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7.48. HP LASERJET PRINTER CONTROL CODES SUMMARY 

Function Tvoe Function Code Sequence in ASCII Chars Code Se_g_uence in Hex BYfes 
Orientation Portrait Mode <Escape>&IOO 1B 26 6C 30 4F 

Landscape Mode <Escape>&l 10 1B 26 6C 31 4F 
Font Symbol Set Roman-8 <Escape>(8U 1B 28 38 55 

USASCll <Escape>( OU 1B 28 30 55 
Roman Ext. <Escape>(OE 1B 28 30 45 
Danish/Norwegian <Escape>(OD 1B 28 30 44 
British (U.K.) <Escape>{1 E 1 B 28 31 45 
French <Escape>( OF 1B 28 30 46 
German <Escape>(OG 1B 28 30 47 
Italian <Escape>(OI 1B 28 30 49 
Swedish/Finnish <Escape>(OS 1B 28 30 53 
Spanish <Escape>{1 S 1B2831 53 
Legal <Escape>(1 U 1 B 28 31 55 
Lined raw <Escape>( OB 1B 28 30 42 
Maths <Escape>(SM 1B 28 38 40 
Math Sa <Escape>(OQ 1B 28 30 51 
Math Sb <Escape>(1Q 1B2831 51 

I Math? I <Escaoe>(OA 11 B 28 30 41 
Pi Font <Escape>(15U 1B 28 313555 
PiFonta <Escape>(2Q 1B 28 32 51 

Character Spacing Proportional <Escape>(s1 P 1B 28 73 31 50 
Fixed <Escape>(sOP 1B 28 73 30 50 

Character Pitch 1 O chars per inch <Escape>(s1 OH 1 B 28 73 31 30 48 
12 chars per inch <Escape>(s12H 1 B 28 73 31 32 48 
16.6 chars per inch <Escape>(s16.6H 1B 28 73 31 36 2E 36 48 
Standard Pitch (1 O cpi) <Escape>&kOS 1B 26 6B 30 53 
Compressed Pitch (16.6 cp_ll_ <Escape>&k2S 1B 26 6B 32 53 

Character Point Sizei 7 point <Escape>(s7V 1B 28 73 37 56 
8 point <Escape>(s8V 1B 28 73 38 56 
8.5 point <Escape>(s8.5V 1 B 28 73 38 2E 35 56 
10 point <Escape>(s1 OV 1B 28 73 31 30 56 
12 point <Escape>(s12V 1 B 28 73 31 32 56 
14.4 _Q_Oint <Escape>(s14.4V 1 B 28 73 31 34 2E 34 56 

Character Style Upright <Escape>( SOS 1B 28 73 30 53 
Italic <Escape>(s1 S 1 B 28 73 31 53 

Character Weight Light stroke <Escape>(s-3B 1B 28 73 20 42 
Medium stroke <Escape>(sOB 1B 28 73 30 42 
Bold (heavy) stroke <Escape>(s3B 1B 28 73 33 42 

Character Typeface Courier <Escape>(s3T 1B 28 73 33 54 
Line Printer <Escape>(sOT 1B 28 73 30 54 
Helv <Escape>(s4T 1B 28 73 34 54 
TMSRMN <Escape>(s5T 1B 28 73 35 54 
Prestige Elite <Escape>(s8T 1B 28 73 38 54 
Gothic <Escape>(s6T 1B 28 73 36 54 

Page Settings Page Length <Escape>&l*P 1B 26 6C#50 
Top Margin <Escape>&l*E 1B 26 6C # 45 
Text Length <Escape>&l*F 1B266C#46 
Clear Left/Right Margin <Escape>9 1B 39 
Set Left Margin <Escape>&a*L 1B 26 61#4C 
Set Right Margin <Escape>&a*M 1B 26 61#40 
Perforation Skip Enable <Escape>&IOL 1B 26 6C 31 4C 
Perforation Sk!Q_ Disable <Escape>&l1 L 1B266C304C 

Line Spacing Vertical Motion Index <Escape>&1#C 1B 26 6C # 43 
1 line/inch <Escape>&l1 D 1B 26 6C 31 44 
2 lines/inch <Escape>&l2D 1B 26 6C 32 44 
3 lines/inch <Escape>&l3D 1B 26 6C 33 44 
4 lines/inch <Escape>&l4D 1B 26 6C 34 44 
6 lines/inch <Escape>&l6D 1B 26 6C 36 44 
8 lines/inch <Escape>&l8D 1B 26 6C 38 44 
12 lines/inch <Escape>&l12D 1B 26 6C 313244 
16 lines/inch <Escape>&l16D 1 B 26 6C 31 36 44 
24 lines/inch <Escape>&l24D 1 B 26 6C 32 34 44 
Half line feed <Escape>= 1B 30 

Raster Graphics 75 dpi resolution <Escape> *t75R 1B 2A 7 4 37 35 52 
100 dpi resolution <Escape>*t1 OOR 1B 2A 7 4 31 30 30 52 
150 dpi resolution <Escape>*t1 SOR 1 B 2A 74 31 35 30 52 
300 dpi resolution <Escape> *t300R 1 B 2A 7 4 33 30 30 52 
Start at leftmost pos. <Escape> *rOA 1B 2A 72 30 41 
Start at current cursor <Escape> *r1 A 1B 2A 72 31 41 

(Continued) 
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Table 7.48. Continued 

Function Typ_e Function Code Se_gyence in ASCII Chars Code S€5JYence in Hex B_yJ_es 
Raster Graphics Transfer graphic rows <Escape> *b#W [data] 1 B 2A 62 # 57 [data] 

End _g_raQ_hics <ESCaQ_e> *rB 18 2A 72 42 
Printer Control Reset printer <Escape>E 18 45 

Selftest mode <Esca_Q_e>z 18 7A 
Cursor Positioning Move to Row <Escape>&a#R 18 26 61#52 

Move to Column <Escape>&a#C 18 26 61#43 
Horizontal Movement <Escape>&a#H 18 26 61#48 
Vertical Movement <Esca_Q_e>&a#V 18 26 61#56 

Underlining Underline ON <Escape>&dD 18 26 64 44 
Underline OFF <ESCaQ_e>&d@ 18 26 64 40 

Miscellaneous Display Functions ON <Escape>Y 18 59 
Control Display Functions OFF <Escape>Z 18 SA 

Transparent Print Data <Escape>&p#X [data] 18 26 70 # 58 [data] 
Horizontal Motion Index <Escape>&k#H 18 26 68 # 48 
Carriage Return=CR <Escape>&kOG 18 26 68 30 47 
Carriage Return=CR+LF <Escape>&k1 G 18 26 68 31 47 
LF=CR+LF,FF=CR+FF <Escape>&k2G 18 26 68 32 47 
Add CR to LF and FF, CR=CR+LF <Escape>&k3G 18 26 68 33 47 
Enable End of Line Wrap <Escape>&sOC 18 26 73 30 43 
Disable End of Line Wrap <Escape>&s1 C 1 B 26 73 31 43 
Number of Copies <Escape>& 1 #X 18 26 6C # 58 
Eject Page <Escape>&IOH 18 26 6C 30 48 
Feed From Tray <Escape>&l1 H 18 26 6C 31 48 
Manual Feed <Escape>&l2H 18 26 6C 32 48 
Envelo_pe Feed <ESCaQ_e>&l3H 18 26 6C 33 48 

Laserjet +1500+ Graphics Horz Cursor Position <Escape> *p#X 18 2A 70 # 58 
Extensions Graphics Vert Cursor Position <Escape> *p#Y 18 2A 70 # 59 

Font ID Number <Escape> *c#D 182A63#44 
ASCII Char Code Number <Escape>* c#E 18 2A 63#45 
Create Font <Escape>)s#W [data] 1 B 29 73 # 57 [data] 
Download Character <Escape>(s#W [data] 1 B 28 73 # 57 [data] 
Primary Font ID Number <Escape>(#X 18 28 # 58 
Secondary Font ID. Number <Escape> )#X 18 29 # 58 
Delete all Fonts <Escape>*cOF 18 2A 63 30 46 
Delete all Temp Fonts <Escape> *c1 F 18 2A 63 31 46 
Delete Last Font ID specified <Escape>*c2F 18 2A 63 32 46 
Delete Last Font ID & Char Code <Escape>*c3F 18 2A 63 33 46 
Make Temporary Font <Escape> *c4F 18 2A 63 34 46 
Make Permanent Font <Escape>*c5F 18 2A 63 35 46 
Copy/Assign <Escape>*c6F 18 2A 63 36 46 
Primary Font Value 0 <Escape>(O@ 18 28 30 40 
Primary Font Value 1 <Escape>(1@ 18 28 31 40 
Primary Font Value 2 <Escape>(2@ 18 28 32 40 
Primary Font Value 3 <Escape>(3@ 18283340 
Secondary Font Value 0 <Escape> )O@ 18 29 30 40 
Secondary Font Value 1 <Escape>) 1@ 1 B 29 31 40 
Secondary Font Value 2 <Escape>)2@ 18 29 32 40 
Secondary Font Value 3 <Escape> )3@ 18 29 33 40 
Macro ID <Escape>&f#Y 18 26 66 # 59 
Start Macro <Escape>&fOX 18 26 66 30 58 
Stop Macro <Escape>&f1X 18 26 66 31 58 
Execute Macro <Escape>&f2X 18 26 66 32 58 
Call Macro <Escape>&f3X 18 26 66 33 58 
Enable Overlay <Escape>&f4X 18 26 66 34 58 
Disable Overlay <Escape>&f5X 18 26 66 35 58 
Delete Macros <Escape>&f6X 18 26 66 36 58 
Delete all Temporary Macros <Escape>&f7X 18 26 66 37 58 
Delete Macro ID <Escape>&f8X 18 26 66 38 58 
Make Macro Temporary <Escape>&f9X 18 26 66 39 58 
Make Macro Permanent <Escape>&f 1 OX 1 B 26 66 31 30 58 
Push Position <Escape>&fOS 18 26 66 30 53 
Pop Position <Escape>&f1 S 18 26 66 31 53 
Horz # dots in pattern <Escape>*c#A 182A63#41 
Horz # decipoints in pattern <Escape>* c#H 18 2A 63 # 48 
Vert# dots in pattern <Escape>*c#B 18 2A 63 # 42 

l 
Vert # decipoints in pattern <Escape>*c#V 118 2A 63#56 
Print Rule <Escape>*cOP 18 2A 63 30 50 
Print Gray Scale <Escape>* c2P rs 2A 63 32 50 
Print HP Pattern <EscaQ_e> *c3P 18 2A 63 33 50 

·• (Continued) 
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Table 7.48. Continued 

Function T~ Function Code Se_gpence in ASCII Chars Code Se!EJence in Hex B~s 
Laserjet+/500+ 
Extensions 

Laserjet 500+ 
Extensions 

Notes: 

Source: 

See Also: 

Print 2°/o Gray Scale 
Print 10% Gray Scale 
Print 15% Gray Scale 
Print 30% Gray Scale 
Print 45% Gray Scale 
Print 70% Gray Scale 
Print 90% Gray Scaie 
Print 100% Gray Scale 
HP Pattern 1 Vert Lines 
HP Pattern 2 Horz lines 
HP Pattern 3 Diagonal Lines 
HP Pattern 4 Diagonal Lines 
HP Pattern 5 Grid 
HP Pattern 6 Di~onal Grid 
Default Stacking Position 
Toggle Stacking Position 
Eject Page 

I Feed from Upper Cassette 
Manual Feed 
Envelope Feed 
Feed from Lower Cassette 

<Escape>*c2G 
<Escape> *c1 OG 
<Escape>*c15G 
<Escape> *c30G 
<Escape>* c45G 
<Escape>*c70G 
<Escape>'" c90G 
<Escape> *c1 OOG 
<Escape> *c1 G 
<Escape> *c2G 
<Escape> *c3G 
<Escape> *c4G 
<Escape> *c5G 
<ESCC!.Q.e> *c6G 
<Escape>&IOT 
<Escape>&l1 T 
<Escape>&IOH 

l<Escape>&l1 H 
<Escape>&l2H 
<Escape>&l3H 
<ESCC!.Q.e>&l4H 

• # should be replaced by the relevant numeric value in this chart 
•[data] indicates a bitstream of appropriately formatted data 

18 2A 63 32 47 
1 B 2A 63 31 30 47 
1B 2A 63 31 35 47 
1 B 2A 63 33 30 4 7 
1 B 2A 63 34 35 4 7 
1 B 2A 63 37 30 47 
1 B 2A 63 39 30 47 
1 B 2A 63 31 30 30 4 7 
18 2A 63 31 47 
1B 2A 63 32 47 
18 2A 63 33 47 
1B 2A 63 34 47 
18 2A 63 35 47 
1B 2A 63 36 47 
18 26 6C 30 54 
1B 26 6C 31 54 
1B 26 6C 30 48 

I 1 B 26 6C 31 48 
1B 26 6C 32 48 
18 26 6C 33 48 
1B 26 6C 34 48 

HP Laserjet Printer Family Technical Reference Manual, pages A 1-A6 

7.47. IBM Printer Control Codes Summary 

7.49. AT REAL TIME CLOCK RAM CONFIGURATION USAGE 

Address Function Comments 
OH Seconds 
1H Second alarm 
2H Minutes 
3H Minute alarm 
4H Hours 
SH Hour alarm 
6H DC!Y_of week 
7H D<ff in month 
SH Month 
9H Year 

OAH Status re_gister A See 7.50. AT Real Time Clock Status R~ster A 
OBH Status re_gister B See 7.51. AT Real Time Clock Status R~ster B 
OCH Status r~ster C See 7.52. AT Real Time Clock Status Re..9_ister C 
ODH Status r~ster D See 7 .53. AT Real Time Clock Status R~ster D 
OEH Di(!gnostic status b...Y!.e See 7.54. AT Real Time Clock Dia_g_nostic Status B__yte 
OFH Shutdown status b_y_te Defined ~ower-on dia_g_nostics 
10H Disk drive type t:w_e See 7.55. AT Real Time Clock Diskette Drive T..YQ_e B..Y!_e 
11 H RESERVED 
12H Fixed drive !YQ_e bJ1e See 7.56. AT Real Time Clock Fixed Drive T...YQ.e B...Y!.e 
13H RESERVED 
14H E_qulQ_ment b_y_te See 7.57. AT Real Time Clock E_g_u!Q_ment B..Y!_e 
15H Low-base memo_ry_ b_yt_e 
16H H!g_h-base memo_ry_ t:w_e 100H=256K, 200H=512K, 280H=640K 
17H Low eXQ_ansion memQry_ Qyie 
18H H!g_h eXQ_ansion memo_.!Y_ iw:e 200H=512K, 400H=1024K, 600-3COOH=u_Q_ to 15360K 
19H Drive C extended b_yt_e See 8.30 AT Fixed Disk Drive "IYQ_es 
1AH Drive D extended b_y_te See 8.30 AT Fixed Disk Drive "IYQ_es 

(Continued) 
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Table 7.49. Continued 

Address 
1BH-2DH 
2EH-2FH 

30H 
31H 
32H 
33H 

34H-3FH 

Source: 

See Also: 

Function Comments 
RESERVED 
Checksum Checksum based on 10-2DH addresses 
Low ex_Q_ansion memo..!Y_ ~e 
Hjg_h e~ansion memo!Y_ b_yte 200H=512K, 400H= 1024K, 600-3COOH=Uj>_ to 15360K 
Date centu!Y_ Qyte BCD value for centu....!Y_ 
Information flCill.s Bit 7 set= to_Q_ 128K installed, bit 6 set= first user mess<!Q_e 
RESERVED 

IBM PC/AT Technical Reference, pages 1-56to 1-68 

7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7 .52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 
7.54. AT Real Time Clock Diagnostic Status Byte 
7.55. AT Real Time Clock Diskette Drive Type Byte 
7.56. AT Real Time Clock Fixed Drive Type Byte 
7.57. AT Real Time Clock Equipment Byte 
8.30 AT Fixed Disk Drive Types 

7.50. AT REAL TIME CLOCK STATUS REGISTER A 

Bit Numbers 
7 6 5 4 
x 

x x x 

Source: 

See Also: 

3 2 1 0 Name Function 
U...Q9ate in _Rro_g_ress Indicates u_Q_date qcle in _Rr~ess 
22-st<!9_e divider Identifies time-base fr~uen~ used 

x x x x Rate selection Identifies divider outQ_ut frequenq 

IBM PC/AT Technical Reference, pages 1-57 to 1-58 

7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 

Allowable Values 
O=date/time available, 1 =date/time beir:!9_ uj&ated 
default=010, 32.768KHz time base 
default=0110, 1.024KHz fre_g_uen~ 

7.51. AT REAL TIME CLOCK STATUS REGISTER B 

Bit Numbers 
7 6 5 4 
x 

x 
x 

x 

Source: 

See Also: 

3 2 1 0 Name Function 
Set Advances countl1 ::Q_er secondl 
Periodic Int enable Allows interr~s at status ~A settir:!9_s 
Alarm int enable Sets alarm interrnpt 
Uj&ate-ended Int enable Sets end-of-LI_Mate interruj)t 

x S_g_uare wave enable Sets frE!9!Jenq as~ status rtm_ A 0-3 bits 
x Date mode Sets binC!!Y._ or BCD ~ates 

x 24/12 mode Sets hours format in time 
x D~ht savings enable Sets clock to recognize d~ight savir:!9_s 

IBM PC/AT Technical Reference, pages 1-58 to 1-59 

7.50. AT Real Time Clock Status Register A 
7.52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 

7.52 AT REAL TIME CLOCK STATUS REGISTER C 

Bit Numbers 
7 6 5 4 
x 

x 
x 

x 

Source: 

See Also: 

3 2 1 0 Name Function 
IRQFflag 
PFfl<!9.. 
AF fl<!9_ 
UFflCill. 

x x x x RESERVED 

IBM PC/AT Technical Reference, page 1-59 

7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7.53. AT Real Time Clock Status Register D 

Allowable Values 
Read on_ly_ 
Read on_ly_ 
Read on_ly_ 
Read only 
Should alw<!Y_s be 0 

Allowable Values 
O=~ate normal!Y, 1 =abort u_.E&ate qcle 
O=disable intldefaul!11 =enable int 
O=disabled ldefaultl, 1 =enabled 
O=disabled ldefaul[ 1 =enabled 
O=disabled ldefaul[ 1 =enabled 
O=BCDldefaul![ 1=binC!!Y._ 
0=12-hour clock, 1=24-hour clockldefauiti_ 
O=disabled ldefaul[ 1 =enabled 
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7.53. AT REAL TIME CLOCK STATUS REGISTER D 

Bit Numbers 
7 6 5 4 3 2 0 Name 
x Valid RAM bit Status of 

x x x x x X X RESERVED 

Source: 

See Also: 

IBM PC/AT Technical Reference, page 1-59 

7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 

7.54. AT REAL TIME CLOCK DIAGNOSTIC STATUS BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Function 
x Power status of RTC ch.!Q_ 

Allowable Values 
O=chlQ. hasn't lost_Q_ower, 1 =ch.!Q_ has lost_Q_ower 

x Conf!g_uration record}checksum statuaj__ O=checksum is_g_ood, 1=checksum bad 
x !nccrrsct conflg__uration information C=valid conflg_uiation, 1 =invalid confl_g_uration 

v Memory_ size com_Q_arison 0=_.Q.ower-on check showed same memo..!Y_ size, i =diff. size A 

x Fixed disk status 0=.£.l"O_Qer function, 1 =ad~er or drive failed initialization 
x Time status indicator O=time is valid, 1 =time invalid 

x x RESERVED 

Source: IBM PC/AT Technical Reference, pages 1-59 to 1-60 

See Also: 7.49. AT Real Time Clock RAM Configuration Usage 

7.55. AT REAL TIME CLOCK DISKETTE DRIVE TYPE BYTE 

Bit Numbers 
7 6 5 4 3 2 0 Function Allowable Values 
x x x x e of first diskette drive OOOO=no drive, 0001=48TPI, 0010=96TPI 

x x x x e of second diskette drive OOOO=no drive, 0001=48TPI, 0010=96TPI 

Source: IBM PC/AT Technical Reference, page 1-61 

See Also: 7.49. AT Real Time Clock RAM Configuration Usage 

7.56. AT REAL TIME CLOCK FIXED DRIVE TYPE BYTE 

Bit Numbers 
7 6 5 4 
x x x x 

Source: 

See Also: 

3 2 0 Function Allowable Values 
e of first fixed drive OOOO=no drive, otherwise see 8.30. AT Fixed Disk Drive T es 

x x x x e of second fixed drive OOOO=no drive, otherwise see 8.30. AT Fixed Disk Drive T es 

IBM PC/AT Technical Reference, page 1-62 

7.49. AT Real Time Clock RAM Configuration Usage 
8.30. AT Fixed Disk Drive Types 

7.57. AT REAL TIME CLOCK EQUIPMENT BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x x Number of disk drives 00=1 drive, 01 =2 drives, other values RESERVED 

x x Primi'!!Y_di~~tYPe OO=dis_QJ~ has own BIOS, 01 =40 col CGA, 10=80 col CGA, 11 =MDA 
x x NOT USED 

x Math co_Q!ocessor O=not installed, 1 =math co_Q!ocessor available 
x Disk drives available O=no disk drives available, 1 =disk drives available 

Source: IBM PC/AT Technical Reference, pages 1-63 to 1-64 

See Also: 7.49. AT Real Time Clock RAM Configuration Usage 
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8.01. 8086 FAMILY MEMORY ADDRESSING MODES 

Mode 
Direct re_gjster addressi'l9_ 
Indirect memory addressing 

Immediate addressin_g_ 
Relative memo..!}'._ addressi'l9_ 
Indexed indirect addressin,g_ 

Source: 

Exam_Ilf_e EJg2janation 
ADDAX,CX Uses contents of r~sters for o_Q_eration 
ADDAX,[CX] Uses CX as a relative offset to point to memory 
ADDICBAX 
ADD AX,123 Uses immediate valuel_123l 
ADD AXl123} Immediate value I123l is relative offset to _Q_oint to memo_!Y_ 
ADD AX_J_BX+S!l Uses BX+SI as relative offset to _Q_Oint to memQl'Y_ 

Programmer's Guide to the IBM PC (Microsoft Press), Peter Norton, 
pages 34 to 35 

Section 8 



8.02. 8086 FAMILY INSTRUCTION SET SUMMARY 

Instruction Function Clock C~les ** 
AAA ASCII adlust AL after add 3 
AAD ASCII adlust before divide 14 
AAM ASCII adlust after mult!2!Y_ 16 
AAS ASCII adlust after subtract 3 
ADC accum imm•••• Add with carry_ 3 
ADCmem imm Add with cai:_ry_ 7* 
ADC mem, rElg_ Add with carry_ 7* 
ADCr~imm Add with cai:_ry_ 3 
ADC re...9J mem Add with carry_ 7* 
ADC reg, reg_ Add with carry_ 2 
ADD accum, imm•••• Add 3 
ADDmem, imm Add 7* 
ADD mem, reg_ Add 7* 
ADDreg,imm Add 3 
ADD reg, mem Add 7• 
ADD reg, reg_ Add 2 
AND accum, imm•••• L~calAND 3 
ANDmem,imm L~calAND 7* 
AND mem, re_g_ L~calAND 7* 
ANDreg,imm Logical AND 3 
AND reg, reg_ L~calAND 2 
AND reg,mem L~calAND 7* 
ARPL Adlust r~uested ...E.!'ivilege level 1o·,11 • 
BOUND re...9JSOurce Detect array_index out of ran_g_e 13* 
BSF re...9J mem or reg, reg_ Bit scan forward 1 O+b_y!es 
BSR re...9J mem or reg, reg_ Bit scan reverse 10+bytes 
BT Test bit 3,6 
BTC Test bit and com_Qjement 6,8 
BTR Test bit and reset 6,8 
BTS Test bit and scan 6,8 
CALL 16mem_mr Call control transfer 11+~es* 
CALL 16r9l1mr Call control transfer ?+~es 
CALL 32mem_mr Call control transfer 16+~es 
CALL fa~oc Call control transfer 13+~es* 
CALL nea~oc Call control transfer 7+~tes 
CBW/CWDE Convert ~e to word/word to double word 2 
CLC Clearca!:!Y._ 2 
CLD Clear direction 2 
cu Clear interrLJQt 3 
CLTS Clear task switched flcm_ 5 
CMC Com_Qjement carry_ 2 
CMP accum,imm•••• Com_Q_are 3 
CMPmem,imm Com_Q_are 6* 
CMP mem,reg_ Com_Q_are 7* 
CMP reg,imm Com_Q_are 3 
CMP reg,mem Com_Q_are 6* 
CMP reg,re_g_ Com_Q_are 2 
CMPS (r~ deststr,sourcestr Com_Q_are b_yte, word or double word stri'!Q_ 5+9J_re_Q)_ 
CMPS deststr, sourcestr Com_Q_are twe, word or double word 8 
CLTS Clear task switched flfil 2 
CWD/CDQ Convert word to double word/dw to _g_w 2 
DAA/DAS Decimal acjj_ust after add/subtract 3 
DECmem Decrement 7* 
DEC reg_ Decrement 2 
DIV 16mem Divide 25* 

B.Y!es*** Flf!B§ Affected 
1 Aux, carry_ 
2 S.!g_n, zero,_Q_ariD'._ 
2 Sign, zero,_Q_ari1;'_ 
1 Aux carry_ 

2-3 Overflow, s!9.!1, zero, aux,...E_ari!ti ca!:!Y._ 
3-6 Overflow, sig_n, zero aux,_g_ari!ti ca!:!Y._ 
2-4 Overflow s.!g_n, zero, aux,_g_ari!ti ca!:!Y._ 
3-4 Overflow, s.!g_n, zero aux ...E_arity, cacry_ 
2-4 Overflow s.!g_n zero, aux,_g_ari!ti carry_ 
2 Overflow, s.!g_n, zero, aux,...E_ari!ti cai:_ry_ 

2-3 Overflow, sig_n, zero aux,_g_ari1Y, carry_ 
3-6 Overflow, s.!g_n, zero aux _g_ari1Y, carry_ 
2-4 Overflow, s.!g_n, zero, aux,...E_ari!Yz cai:_ry_ 
3-4 Overflow, sig_n, zero, aux,_g_arity, carry_ 
2-4 Overflow, s.!g_n, zero, aux,_g_ari!Y, carry_ 
2 Overflow, sig_n, zero, aux,_j)arity, carry_ 

2-3 Overflow=O, s.!g_n, zero,_Q_ari!Y, cai:_ry_=O 
3-6 Overflow=O s.!g_n, zero,_Q_ari!Yz cai:_ry_=O 
2-4 Overflow=O, sign zero,_g_arity, carry_=O 
3-4 Overflow=O, sig_n, zero,_g_ari!Y, cai:_ry_=O 
2 Overflow=O, s.!g_n, zero,_g_ari!Y, cai:_ry_=O 

2-4 Overflow=O, s!9.!1, zero,...E_arity, cai:_ry_=O 
2-3 ZF 
2 None 

3-4 ZF 
3-4 ZF 
3-5 CF 
3-5 CF 
3-5 CF 
3-5 CF 
2-4 None exc~ when task switchil!Q_ 
2 None exc~ when task switchi'!Q_ 

2-4 None exc~ when task switchil!Q_ 
5 None exc~ when task switchil!Q_ 
3 None exc~ when task switchi'!Q_ 
1 None 
1 Carry_=O 
1 Direction=O 
1 lnterru_Qt=O 
2 TS=O in CRO re_g)ster 
1 Ca!:!Y._ 

2-3 Overflow, s.!g_n, zero, aux,_Q_ari!Y, carry_ 
3-6 Overflow, s.!g_n, zero, aux,_Q_ari!Y, carry_ 
2-4 Overflow, sig_n, zero, aux,_Q_ari!Y, carry_ 
3-4 Overflow, sjg_n, zero, aux,_Q_ari!Yz carry_ 
2-4 Overflow, sjg_n, zero, aux,_Q_ari!Y, carry_ 
2 Overflow, sig_n, zero, aux,_Q_ari!Y, carry_ 
1 Overflow, sjg_n, zero, aux,_Q_ari!Y, carry_ 
1 Overflow, sjg_n, zero, aux,_Q_arity, carry_ 
2 
1 None 
1 Sig_n, zero, aux,_Q_ari!Y, carry_ 

2-4 Overflow, sig_~. zero, aux,_Q_ari!Y_ 
1-2 Overflow, sign, zero, aux,_Q_ari!Y_ 
2-4 None 

Overflow s.!g_n 
Overflow, aux 
Overflow, aux, 
Overflow, s.!g_n 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

None 
None 
None 
None 
Overflow, sjg_n 

1defined Flags 
ero _Q_ari!Y_ 
rry 
rry 

Yt:: 
~ 
~ 
~ 
z ero _Q_ari!Y_ 

z 3ro, aux, parity, carry 

8088186 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

80286 80386 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x 
x 
x 
x 
x 
x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
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Table 8.02. Continued 

.--
Instruction Function 

DIV 16r~ Divide 
DIV 8mem Divide 
DIV Sr~ Divide 
ENTER 16imm,0 Enter _procedure 
ENTER 16imm, 1 Enter _procedure 
ENTER 16imm,level Enter _procedure 
ESCimm,mem Esc~e to external device 
ESCimm,r~ Esc~e to external device 
HLT Halt 
IDIV 16mem Sjg_ned integ_er divide 
IDIV16r~ Sjg_ned integ_er divide 
IDIV8mem Sjg_ned int~er divide 
IDIV8r~ Sig_ned integer divide 
IMUL 16mem Sjg_ned integ_er multlQ]y_ 
IMUL 16reg Sjg_ned integ_er multiQ]y_ 
IMUL8mem Sjg_ned inte_g_er multlQ]y_ 
IMUL8re_g_ Sjg_ned inte_g_er multlQ]y_ 
IMUL destreg, 16reg,imm Signed integ_er multigly 
IMUL destreg,mem,imm Sig_ned inte_g_er multlQ]y_ 
IN accum Simm ll!Q_ut from ROrt 
INaccum,DX Input from DX J>Q_rt 
INCmem Increment 
INC reg Increment 
INS Jre_Q)_ deststr, DX Input stril}g_ 
INS deststr,DX l'!Q.ut striri_g_ 
INT Simm lnterru_Q_t 
INTO lnterru_m on overflow 
IRET Interrupt return 
JMP 16mem_mr Unconditional jum_Q_ 
JMP16r~r Unconditional jumR 
JMP 32memptr Unconditional jum_p 
JMPfar Unconditional jum_Q_ 
JMP near Unconditional jumR 
JMP short Unconditional jum_Q_ 
Jxxx short Conditional lum_Q_ 
LAHF Load AH with fl~s llO ~e of fl~sJ 
LAR Load access rjg_hts twe 
LDS 16reg,32mem Load _Q_ointer to DS 
LEA 16reg, 16mem Load effective address to r!!9.!ster 
LEAVE Leave _procedure 
LES 16r~32mem Load _Q_ointar to ES 
LFS Load _Q_ointer to FS 
LGDT Loadglobal descriptor table 
LGS Load_Q_ointer to GS 
LIDT Load interrl!m descrlQ!or table 
LLDT Load local descriptor table 
LMSW Load machine status word 
LOCK Bus lock _prefix 
LODSJr~ sourcestr Re_Q_eat load b_yte/word/dword 
LOOS sourcestr Load twe/word/dword 
LOOP short LOO_Q_ 
LOOPE/LOOPZ short Loo_Q_ ~ual/zoom 
LOOPNE/LOOPNZ short Loo_Q_ while not equal/not zero 

Clock C_XP/es ** B.f.!.es*** 
22 2 
17* 2-4 
14 2 
11 4 
15 4 

12+4(Ll 4 
9-20* 2-4 

2 2 
2 1 

28* 2-4 
25 2 
20* 2-4 
17 2 
24* 2-4 
21 2 
16* 2-4 
13 2 
21 3-4 
24* 3-4 
5 2 
5 1 
7* 2-4 
2 1 -2 

5+4l_r~ 1 
5 1 

23+b_ytes 1 -2 
24+b_Y!es or 3 1 

17+b_Y!es 1 
11+tmes* 2-4 
7+tmes 2 
15+~es* 2-4 
11+b_Y!es 5 
7+tmes 3 
7+tmes 2 

7+~tes or3 2 
2 1 

14 16* 3-4 
7* 2-4 
3* 2-4 
5 1 
7* 2-4 
7 3-4 

11 * 3-4 
7 3-4 

12* 3-4 
17,19* 3-4 

3 6* 3-4 
0 1 

5+4Ir~ 1 
5 1 

8+bytes or 4 2 
8+~tes or4 2 
S+~tes or4 2 

FIE!IJ§ Affected Undefined Flags 
None Overflow, sjgfl, zero, aux,_Q_ari!Y, cai:_ry_ 
None Overflow, sjg_n, zero, aux,_Q_ari!Y, cai:_ry_ 
None Overflow, sjg_n, zero, aux,Rari!Yz carry 
None None 
None None 
None None 
None None 
None None 
None None 
None Overflow, sig_n, zero, aux,_parity, car:rY_ 
None Overflow, sjg_n, zero, aux,_Q_ari!Y, car:rY_ 
None Overflow, sig_n, zero, aux _Q_ari!Yz car:rY_ 
None Overflow sig_n, zero, aux,Rari!Yz car_ry 
Overflow, car:rY_ Sig_n, zero, aux,_Q_ari!Y_ 
Overflow, car:rY_ Sjg_n, zero, aux,_Q_ari!Y_ 
Overflow, carry_ Sign, zero, aux,Rari!Y_ 
Overflow, car:iy_ SJg_n, zero, aux,_Q_ari!Y_ 
Overflow, car:iy_ Sjg_n, zero, aux _Q_ari!Y_ 
Overflow, car_ry SJg_n, zero, aux pari!Y_ 
None None 
None None 
Overflow, sjgfl, zero, aux, pari!Y_ None 
Overflow sjgfl zero aux,_Q_ari!Y_ None 
None None 
None None 
lnterruQJ=O tra_Q_=O None 
I nterru.Q!=O, tra_Q_=O None 
All None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
ZF None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
None None 
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Table 8.02. Continued 

Instruction Function Clock C12les •• 
LSL Load se_gment limit 14 16* 
LSS Load_Q_ointer to SS 7 
LTR Load task r~ster 17, 19* 
MOV 16r0JLS~~ Move 2 
MOV accum,mem**** Move 5 
MOV mem,accum**** Move 3 
MOVmem,imm Move 3* 
MOV mem,re_g_ Move 3• 
MOV mem,sE!9_1'~ Move 3* 
MOVrEill,imm Move 2 
MOVr~mem Move 5* 
MOV reJLre_g_ Move 2 
MOV se_9!0fL 16mem Move 5* 
MOV SE!9_1'e..9.i_ 16re_g_ Move 2 
MOVS irepeat)_ deststr,sourcestr Move stririg_ 5+4.[r~ 
MOVS deststr,sourcestr Move strin_g_ 5 
MOVSX Move with sign extension 3,6 
MOVZX Move with zero extension 3, 6 
MUL 16mem MultlQ!y_ 24* 
MUL 16r~ MultlQ!y_ 21 
MUL8mem Multipjy_ 16* 
MUL 8rEill_ MultlQ!y_ 13 
NEG mem Cha1!9._e slfl.n 7* 
NEG reg_ Chanfl_e sig_n 2 
NOP No ~eration 2 
NOTmem Invert 7* 
NOT reg_ Invert 2 
OR accum imm•••• Lqgjcal OR 3 
ORmem,imm Lqgjcal OR 7* 
OR mem rEill_ Lo_gjcal OR 7* 
ORr~mm Lqgjcal OR 3 
ORr~mem Lqgjcal OR 7* 
OR reg,reg Lqgjcal OR 2 
OUT 8immed,accum Ou!Q!.Jt to _g_ort 3 
OUTDXaccum Ou!Q!.Jt to DX _Q_Ort 3 
OUTS J.r~ DX,sourcestr Ou!E!_ut stririg_ 5+4(reQ}_ 
OUTS DX sourcestr Ou!Q_ut stririg_ 5 
POP mem Restore from stack 5* 
POP re_g_ Restore from stack 5 
POPA Restore all_g_eneral r~sters from stack 19 
POPF Restore fl~s 5 
PUSH imm Save to stack 3 
PUSH mem Save to stack 5* 
PUSHr~ Save to stack 3 
PUSHA Save all to stack 17 
PUSHF Save fl~s to stack 3 
RCURCR/ROUROR mem 1 Rotate ca!:!Y, left/carrY_rlg_ht/left/rlfl.ht 7• 
RCURCR/ROUROR mem,CL Rotate carry_left/cal'I}' rig_ht/left/rig_ht 8* + 1 j)_er bit 
RCURCR/ROUROR mem,count Rotate carrY_left/carry_rlg_ht/left/rlfl.ht 8* + 1 _Qer bit 
RCURCR/ROUROR refL 1 Rotate car:i:y_ left/ca!!Y_ rlg_ht/left/rlfl.ht 2 
RCURCR/ROUROR reJLCL Rotate ca!!Y_ left/ca!!Y_ right/left/rig_ ht 5+ 1 _Q_er bit 
RCURCR/ROUROR refLcount Rotate car:i:y_ left/car:i:y_ rig_ht/left/rig__ht 5+ 1 _Q_er bit 
REP R~eat 0 
REPE/REPZ Repeat e_qual/zero 0 
REPNE/REPNZ R~eat not ~ual/not zero 0 
RET]ar with..Q..<m[ Return 15+b_Y!es 
RET J!ar no .£2E}_ Return 15+b_ytes 

BE,es••• Flags Affected 
3-4 ZF 
3-4 None 
3-4 None 
2 None 
3 None 
3 None 

3-6 None 
2-4 None 
2-4 None 
2-3 None 
2-4 None 
2 None 

2-4 None 
2 None 
1 None 
1 None 

3-4 None 
3-4 None 
2-4 Overflow, ca!:!Y, 
2 Overflow carry 

2-4 Overflow, car:i:y_ 
2 Overflow, ca!!Y_ 

2-4 Overflow sign zero aux Q_arity, carry_ 
2 Overflow, sig_n zero, aux _Q_ari!Y, carry_ 
1 None 

2-4 None 
2 None 

2 -3 Overflow=O, slg_n zero,_Q_ari!Y, ca!!Y_=O 
3-6 Overflow=O, sign, zero,_Q_ari!Y, car:i:y_=O 
2-4 Overflow=O sign zero _Q_ari!Y, car:i:y_=O 
3-6 Overflow=O slg_n zero,_Q_ari!Y, ca!:!Y:=O 
2-4 Overflow=O, sign zero,J)ari!Y, car:i:y_=O 
2 Overflow=O sig_n zero,_Q_ari!Y, car:i:y_=O 
2 None 
1 None 
1 None 
1 None 

2-4 None 
1 None 
1 None 
1 All 

2-3 None 
2-4 None 
1 None 
1 None 
1 None 

2-4 Overflow car.!Y_ 
2-4 C1:1rry_ 
3-5 Cal!Y_ 
2 Overflow ca!:!Y, 
2 Carry 
3 Cal!Y_ 
1 None 
1 None 
1 None 
3 None 
1 None 

Undefined Fla{}§ 8088186 
None 
None 
None 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None x 
None 
None 
Slfl.n zero aux.,.Q_ari!Y_ x 
Sig_n zero au~Q_ari!Y_ x 
Sig_n zero aux,_Q_ari!Y_ x 
Sig__n, zero, aux.,.Q_ari!Y_ x 
None x 
None x 
None x 
None x 
None x 
Aux x 
Aux x 
Aux x 
Aux x 
Aux x 
Aux x 
None x 
None x 
None x 
None 
None x 
None x 
None 
None x 
None 
None x 
None x 
None 
None x 
None x 
Overflow x 
Overflow 
None x 
Overflow x 
Overflow 
None x 
None x 
None x 
None x 
None x 

80286 80386 
x x 
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x x 
x x 
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Table 8.02. Continued 

Instruction 
RET (near with pop) 
RET (near, no pop) 
SAHF 
SAUSHL/SAR/SHR mem,1 
SAUSHUSAR/SHR mem.CL 
SAUSHUSAR/SHR mem,count 
SAL/SHUSAR/SHR r~.1 
SAL/SHUSAR/SHR r~CL 
SAL/SHL/SAR/SHR r~count 
SBB accum,imm**** 
SBB mem,imm 
SBBmem,r~ 
SBB rEm)mm 
SBBr~mem 
SBBr~ 
SCAS (repeat) deststr 
SCAS deststr 
SETxxx 
SGDT 
SIDT 
SLOT 
SMSW 
STC/STD/STI 
STOS (repeat) deststr 
STOS deststr 
STR 
SUB aocum.imm**** 
SUBmem,imm 
SUB mem,rEiQ_ 
SUBr~mm 
SUBr~.mem 
SUBr~ 
TEST accum,imm**** 
TEST mem,imm 
TESTr~imm 
TESTr~mem 
TESTr~ 
VEAR 
VERW 
WAIT 
XCHG accum,16r~···· 
XCHGmem,r~ 
XCHGr~ 
XLAT sourcetable 
XOR accum,imm**** 
XORmem,imm 
XORmem.r~ 
XOR~imm 
XOR rE11g,mem 
XORr~ 

Legend: 

Function 
Return 
Return 
Store AH into flfill_s 
Shiftarithmetic left/left/arithmetic right/righ 
Shiftarithmetic left/left/arithmetic right/righ 
Shiftarithmetic left/left/arithmetic right/righ 
Shiftarithmetic left/left/arithmetic right/righ 
Shiftarithmetic left/left/arithmetic rightlrigh 
Shiftarithmetic left/left/arithmetic right/righ 
Subtract with borrow 
Subtract with borrow 
Subtract with borrow 
Subtract with borrow 
Subtract with borrow 
Subtract with borrow 
Scan ~e/word 
Scan ~le/word 
Conditional ~e set 
Store global descriptor table 
Store interrupt descriptor table 
Store local descr.Jmor table 
Store machine status word 
Set carry/direction/interrupt 
Store ~e/word 
Store twe/word 
Store task reQister 
Subtract 
Subtract 
Subtract 
Subtract 
Subtract 
Subtract 
AND function to flfill_s 
AND function to flim_s 
AND function to flim_s 
AND function to fl~s 
AND function to flim_s 
Verify read access 
Ve@y_ write access 
Wait for 80X87 
Excha!J.9.e 
Excha1J.9.e 
Exchao_g_e 
Translate !J_yte 
Exclusive OR 
Exclusive OR 
Exclusive OR 
Exclusive OR 
Exclusive OR 
Exclusive OR 

Reg=register 
Mem=memory 
Accum=accumulator (AL, AX, EAX) 
lmm=immediate 
Deststr=destination string 
Sourcestr=source string 
Segreg=segment register 

Clock Cycles** I Bytes*** 
11+~tes I 3 
11+~tes I 1 

2 I 1 
7* I 2-4 

8*+1_p_er bit I 2-4 
8* + 1...P,er bit I 3 - 5 

2 I 2 
5+ 1...E_er bit I 2 
5+ 1_p_er bit I 3 

3 I 2-3 
7* I 3-6 
7* I 2-4 
3 I 3-4 
7* I 2-4 
2 I 2 

5+~ I 1 
7 I 1 

4. 5 I 3-5 
11* I 3-4 
12· I 3-4 
2,3* I 3-4 
2.3* I 3-4 

2 I 1 
4+~ I 1 

3 I 1 
2,3* I 3-4 

3 I 2-3 
7* I 3-6 
7* I 2-4 
3 I 3-4 
7* I 2-4 
2 I 2 
3 I 2-3 
6* I 3-6 
3 I 3-4 
6* I 2-4 
2 I 2 

14.16* I 3-4 
14.16* I 3-4 

3 I 1 
3 I 1 
5* I 2-4 
3 I 2 
5 I 1 
3 I 2-3 
7* I 3-6 
7* I 2-4 
3 I 3-4 
7* I 2-4 
2 I 2 

Number preceding item indicates number of bits 

Fl~s Affected Undefined FlflB...S 
None I None 
None I None 
Sign, zero, aux, parity, carry I None 
Overflow=O, sign, zero, parity, carry~ (SAR/SHR aux only) 
Sign, ZE!JO~ity, carry {SHR sign=OUOverfJQw, zero (SARJSH-Ffoverffow, aux only) 
Sign, zero, parity, carry (SHR sl9n=0) I Overflow, zero {SAR/SHR overfiOw, aux only) 
Overflow=O. sign,~ pari~car~ro (SAR/SHB AuxQDly) 
Sign, zero, parity, carry ~Overflow. zero (SAR/SHR overflow, aux only) 
Sign, zero, parity, carry {SHR sign=O) I Overflow, zero (SAR/SHR overflow, aux only) 
Overflow,sign, zero, aux, parity~ I None 
Overflow, sign, zero, aux, pantv, carry I None 
Overflow. sign, zero, aux, parity, carry I None 
Overflow. sign, zero, ~ux, pfility, carrv_ I None 
Overflow, sign.zero, au-x, paiftY. carry I None 
Overflow. sign, zero, aux, parity, carry I None 
Overflow, sig11, zero, aux, parjty, carry_ I None 
Overflow. sign, zero, aux, paritY, carry I None 
None I None 
None I None 
None I None 
None I None 
None I None 
Ca!!1_=1/DF=1/IF=1 I None 
None I None 
None I None 
None I None 
Overflow. sign, zero, aux, parity, c;~ I None 
Overflow, sign, zero, aux, parity, carry I None 
Overflow. sign, zero, aux, parity, carry I None 
Overflow. sign, zero, aux, parity, carry I None 
Overflow. sign, zero, aux, parity, carry I None 
Overflow. sjg_fl, z~ux, parity, carry I None 
Overflow=O. sign, zero, parity, carry=OIAux 
Overflow=O. sign, zero, parity, carry=OIAux 
Overflow=O. sign, zero, parity, carry=O I Aux 
Overflow=O. sign, zero, parity, carry=OIAux 
Overflow=O. sign, zero, parity, carry=OIAux 
ZF I None 
ZF I None 
None I None 
None I None 
None I None 
None I None 
None I None 
Overflow=O, sign, zero, parity, carry=OIAux 
Overflow=O. sign, zero, parity, carry=OIAux 
Overflow=O, sign, zero, parity, carry=O I Aux 
Overflow=O. sign, zero, parity, carry=OIAux 
Overflow=O. sign, ZEil[_O, pa_rity, carry=OIAux 
Overflow=O, sign, zero, pantv, carry=OIAux 

Flags: EFLAGS is a 32 bit register in the 80386 
FLAGS (LO word of EFLAGS) is a 16 bit register 
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PC Sourcebook 

Table 8.02. Continued 

Bit Abbr. Name 
0 a= Ca!IY_FI~ 
1 RESERVED 
2 PF Parity_ flqg 
3 RESERVED 
4 /!iF Auxilia!Y car!Y_ fl~ 
5 RESERVED 
6 ZF Zero fl<!9_ 
7 SF Sig_n flag_ 
8 TF Tr<!Q. fl~ 
9 IF lnterrl!Q! enable 
1 0 DF Direction fla...9_ 
11 a= Overflow 
12-13 IOPL 1/0 ..Qfivile...9_e level 
1 4 NT Nested tank flag_ 
15 RESERVED 
16 RF Resume fl~l80386 on!Yl 
17 VM Virtual 8086 mode _(_80386 onl_y)_ 

.. 18~31 RESERVED 

Notes: •"+Bytes" means plus additional cycle for each byte following instruction. 
•*Uses additional cycle if using base indexed addressing. 
•**Clock cycles vary, depending upon actual CPU used. Timings here are 
typical for 8088; see your CPU Technical Reference for complete 
timing considerations. 
•***Number of bytes in instruction varies slightly depending on actual 
CPU used. Bytes shown here are for 8088/8086 except for instructions 
that are specific to 286 or 386. 
•****Instructions that use AL, AX, or EAX are faster than equivalent 
instructions using any other register. 

Source: Assembly Language Programming for the IBM PC/AT (Robert J. Brady Co.), 
Leo Scanlon, pages 421 to 430 
Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-26 to 2-30, 
2-55 to 2-59, 2-85 to 2-89, 2-117 to 2-121, 3-46 to 3-53, 4-106 to 4-119 
Intel 80386 Programmer's Reference Manual, pages 17-18 to 17-174 

8.03. 8086 FAMILY REGISTER SUMMARY 

For 808818086180286: 

AX 
BX 
ex 
DX 

< ----------------------- 16 bits-----------------> 
<------- 8 bits --------> <------- 8 bits ---------> 

AH AL 
BH BL 
CH CL 
DH DL 

SP 
B p 
SI 
DI 
IP 

cs 
DS 
SS 
ES 

Intel name for register 

Accumulator 
Base 
Count 
Data 

Stack Pointer 
Base Pointer 
Source Index 
Destination Index 
Instruction Pointer 
Status Flags ----> 
Code Segment 
Data Segment 
Stack Segment 
Extra Segment 

Bit Numbers 
15 14 13 12 11 10 9 

NT IO PL OF DF IF 
NT =nested task 
IOPL=l/O privilege level 
OF=overflow flag 
DF=direction fla 

8 7 6 5 4 3 2 0 
TF SF ZF - AF - PF CF 
IF=interrupt flag 
TF=trapflag 
SF=sign flag 
ZF=zerofla 

AF=auxiliary car 
PF=parity flag 
CF=carry flag 

(Continued) 
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Table 8.03. Continued 

For 80386: 
< ----------------------- 32 bits -----------------------> 
<------- 16 bits --------> <------- 16 bits ---------> 

ml I ~ I 
~ii:I: ============l======~~=~=====I 
EWI ~ 

EFLAGS 1-,_ -----------------------t~ -------_F':_L=A=G=S==== 

cs 
SS 
ES 
DS 
FS 
GS 

Intel name for register 

Extended Accumulator 
Extended Base 
Extended Count 
Extended Data 

Stack Pointer 
Base Pointer 
Source Index 
Destination Index 

Instruction Pointer 
Status Flags ----> 

Code Segment 
Stack Segment 
Extra Segment 
Data Segment (1) 
Data Segment (2) 
Data Segment (3) 

5 4 3 2 
- AF - PF 

AF=auxiliary ca 
PF=parity flag 
CF=carry flag 

20 19 

Section 8 

CRO 
CR1 
CR2 
CR3 
GOT 

RESERVED 
Machine Control Register 

Page Fault Linear Address 
Page Directory Base Address 
Global Descriptor Table 
Interrupt Descriptor Table 
Local Descriptor Table 

(bit 31 =paging enable, bit 4=eoprocessor extension type, bit 3=task switched, 
bit 2=emulate coprocessor.bit 1=monitor coprocessor, bit O=protection enable) 

(entire 32-bits used for address) 

IDT 
LDT 
TSS 

J.48bitfil_ 
J.48bitfil_ 

l 
DROt--~~~~~~~~~~~--t 
DR1t--~~~~~~~~~~~--t 
DR2t--~~~~~~~~~~~--t 
DR31--~~~~~~~~~~~--1 
DR41--~~~~~~~~~~~--1 
DR51--~~~~~~~~~~~--1 
DR61--~~~~~~~~~~~--1 
DR7._~~~~~~~~~~~-' 

TR61--~~~~~~~~~~~~ 
TR7.__~~~~~~~~~~~-' 

(bits 12-31 are page directory base register, remaining bits reserved) 

Task State Segment 

Debug Register 0 (linear breakpoint address 0) 
Debug Register 1 (linear breakpoint address 1 ) 
Debug Register 2 (linear breakpoint address 2) 
Debug Register 3 (linear breakpoint address 3) 
Intel Reserved 
Intel Reserved 
Breakpoint status 
Breakpoint Control 

Test Control 
Test Status 

Notes: 80286 also contains GDT, IDT, LDT, and TSS registers (see 80386 registers) 

Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-12, 2-44, 2-97, 3-5 to 3-6, and 4-2 to 4-9 

8.04. 8086 FAMILY CPU CHIP VERSIONS 

ChiQ 
8086 
8086-1 
8086-2 
80C86 
80C86-2 
8088 
8088-2 
80C88 
80C88-2 
80286-6 
80286-8 
80286-10 
80286-12 
80386 

Notes: 

Source: 

See Also: 

Clock SJ2!!....ed Comments 
5MHz 16-bit CPU in 40-Qin CERDIP or_Qlastic DIP _Q8.Ck<m_e 
10MHz 16-bit CPU in 40-Qin CERDIP or _Q!astic DIP _Q_ack<!Q_e 
8MHz 16-bit CPU in 40-Qin CERDIP or _Qlastic DIP _Q_ackcm_e 
5MHz 16-bit CMOS CPU in 40::Qjn DIP or 44:.Q!n PLCC _Q_ack<ill_e 
8MHz 16-bit CMOS CPU in 40-Qin DIP or 44-Qin PLCC _Q_ackcm_e 
5MHz 8-bit CPU in 40:.Q!n CERDIP _Q_ack~e 
8MHz 8-bit CPU in 40-Qin CERDIP _Q_ackcig_e 
5MHz 8-bit CMOS CPU in 40-:Q!n DIP or 44:.Q!n PLCC _Q_ackcm_e 
8MHz 8-bit CMOS CPU in 40-:Q!n DIP or 44-Qin PLCC _Q_ackcm_e 
6MHz 16-bit Protection mode CPU in 68:.Q!n LCC or PGA _Q_ackcm_e 
8MHz 16-bit Protection mode CPU in 68-Qin LCC or PGA _Q_ackcm_e 
10MHz 16-bit Protection mode CPU in 68:.Q!n LCC or PGA _Q_ackcm_e 
12.SMHz 16-bit Protection mode CPU in 68-gin LCC or PGA _Q_ack<!Q_e 
16 or 20MHz 32-bit Protection mode CPU in 132 PGA _Q_ackcm_e 

Numbers are Intel numbers only. NEC makes compatible CPUs with numbers like 
V10, V20, etc. 

Intel Microprocessor and Peripheral Handbook Volume 1 

9.36. 8088 and 8086 Pinouts 
9.37. 80286 Pinouts 
9.38. 80386 Pinouts 



8.05. 8087 FAMILY INSTRUCTION SET SUMMARY -0 

Instruction Function 
F2XM1 211x-1 
FASS Absolute value 
FADD dest source Add real 
FADDP dest source Add real and _Q_QQ_ 
FBLD source Packed decimal IBCDT load 
FBSTP Packed decimalJ_BCDl store and _Q_O_Q_ 
FCHS Cha119_e s_lg_n 
FCLEX/FNCLEX Clear exc~ions 
FCOM source Com_Q_are real 
FCOMP source Com_Q_are real and ..Q.O..Q. 
FCOMPP Com_Q_are real and _Q_O_Q_ twice 
FCOS Cosine 
FDECSTP Decrement stack _Q_Ointer 
FDISl/FNDISI Disable interru_m:s 
FDIV dest,source Divide real 
FDIVP dest,source Divide real and _Q_0...12_ 
FDIVR dest source Divide real reversed 
FDIVRP dest,source Divide real reversed and _po...12_ 
FENl/FNENI Enable interru_m:s 
FFREE dest Free re_gJster 
FIADD source lnt~er add 
FICOM source lnt~er com_Q_are 
FICOMP source lnt~er com_Q_are and _Q_cm_ 
FIDIV source lnt~er divide 
FIDIVR source lnt~er divide reversed 
FILO source lnt~er load 
FIMUL source lnt~er mult!Q!y_ 
FINCSTP Increment stack _Q_ointer 
FINIT/FNINIT Initialize _Q_rocessor 
FIST dest lntEill_er store 
FISTP dest lnt~er store and _Q_O_Q_ 
FISUB source lntEill_er subtract 
FISUBR source lnt~er subtract reversed 
FLD source Load real 
FLD1 Load +1.0 
FLDCW source Load control word 
FLDENV source Load environment 
FLDL2E Load lqg_ 211aj_ 
FLDL2T Load log 2111Ql 
FLDLG2 Load lo_g_ 101121 
FLDLN2 Load lqg_< e112_I 
FLDPI Load_Qi 
FLDZ Load +O.O 
FMUL dest,source Mu ltjQ_ly_ real 
FMULP dest, source Mult12!Y. real and _Q_0...12_ 
FNOP No o_Q_eration 
FPATAN Partial arctan_g_ent 
FPREM Partial remainder 
FPREM1 Partial remainde((IEEEl 
FPTAN Partial tal}g_ent 
FRNDINT Round to integer 
FRSTOR source Restore saved state 

Clock CJ1gles Transfers* 
310-630 0 
10-17 0 

70-125 + ~ 0-6 
75 - 105 0 

290-310+EA 5-7 
520-540+EA 6-8 

10 - 17 0 
2-8 0 

40 - 75+EA 0-6 
42-77+EA 0-6 

45-55 0 
123-772 

6-12 0 
2-8 0 

193-230+EA 0-6 
197-207 0 

194-231+EA 0-6 
198-208 0 

2-8 0 
9-16 0 

102-143+EA 1-4 
72-91 +EA 1 -4 
74-93+EA 1 -4 

224-243+EA 1 -4 
225-245+EA 1 -4 

46-68+EA 1 -6 
124-144+EA 1-4 

6-12 0 
2-8 0 

80-92+EA 2-5 
82-105+EA 2-7 
102-143+EA 1-4 
103-144+EA 1-4 

17-65+EA 0-7 
15-21 0 

7-14+EA 1-2 
35-45+EA 7-9 

15-21 0 
16-22 0 
18-24 0 
17-23 0 
16-22 0 
11-17 0 

90-168+EA 0-6 
94-148 0 

10-16 0 
250-800 0 
15-190 0 
95-185 
30-540 0 
16-50 0 

205-215+EA 47-49 

Exce_J)Jion Flags Affl9cted 8087 
Underflow Precision x 
Invalid x 
Invalid Denormalized Overflow..i. Underflow Precision x 
Invalid Denormalized Overflow Underflow Precision x 
Invalid x 
Invalid x 
Invalid x 
None x 
Invalid Denormalized x 
Invalid Denormalized x 
Invalid, Denormalized x 

None x 
None x 
Invalid Denormalized ZeroDivide Overl'low Underflow, Precision x 
Invalid, Denormalized ZeroDivide Overflow, Underflow, Precision x 
Invalid Denormalized, ZeroDivide, Overflow Underflow Precision x 
Invalid Denormalized, ZeroDivide, Overflow Underflow, Precision x 
None x 
None x 
Invalid, Denormalized Overflow, Precision x 
Invalid Denormalized x 
Invalid Denormalized x 
Invalid Denormalized,ZeroDivide, Overflow Underflow, Precision x 
Invalid Denormalized ZeroDivide, Overflow Underflow, Precision x 
Invalid x 
Invalid Denormalized Overflow Precision x 
None x 
None x 
Invalid, Precision x 
Invalid, Precision x 
Invalid, Denormalized, Overflow, Precision x 
Invalid, Denormalized, Overflow Precision x 
Invalid Denormalized x 
Invalid x 
None x 
None x 
Invalid x 
Invalid x 
Invalid x 
Invalid x 
Invalid x 
Invalid x 
Invalid Denormalized, Overflow, Underflow, Precision x 
Invalid Denormalized, Overflow, Underfllow, Precision x 
None x 
Underflow, Precision x 
Invalid, Denormalized Underflow x 

invalid, Precision x 
Invalid Precision x 
None x 

80287 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
_!g_nored 

x 
x 
x 
x 

lg_nored 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

80387 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

_!g_nored 
x 
x 
x 
x 

!g_nored 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

() 
(}) 
0 
c: 
a 
CD 

8" 
0 

" 

.r::.. x x 
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Table 8.05. Continued 

Instruction 
FSAVE/FNSAVE dest 
FSCALE 
FSETPM 
FSIN 
FSINCOS 
FSQRT 
FST dest 
FSTCW/FNSTCW dest 
FSTENV/FNSTENV dest 
FSTP dest 
FSTSW/FNSTSW dest 
FSUB dest, source 
FSUBP dest,source 
FSUBR dest source 
FSUBRP dest,source 
FTST 
FU COM 
FUCOMP 
FUCOMPP 
FWAIT 
FXAM 
FXCH dest 
FXTRACT 
FYL2X 
FYL2XP1 

Legend: 

Notes: 

Source: 

Function 
Save state 
Scale 
Enter _Ql'Otected mode 
Sine 
Sine and cosine 
S_g_uare root 
Store real 
Store control word 
Store environment 
Store real and p_QQ_ 
Store status word 
Subtract real 
Subtract real and _Q_O_Q_ 
Subtract real reversed 
Subtract real reversed and _Q_O_Q_ 
Test stack to_Q_ ag_ainst +0.0 
Unordered com_Q_are 
Unordered com_Q_are and_Q_o_Q_ 
Unordered corTlQ_are and _Q_~Q_ twice 
Wait while 8087 is bu~ 
Examine stack t<m_ 
Exchange re_gjsters 
Extract ex_Q_onent and si9_nificand 
Y * Log_(_2" ){i 
Y*~2"X+iI 

Dest=destination 
Source=source 
EA=effective address calculation 

Clock Cycles 
205-215+EA 

32-38 
2-8 

122-771 
194-809 
180-186 

15-104+EA 
12-18+EA 
40-50+EA 
17-58+EA 
12-18+EA 

70-125+EA 
75-105 

70-125+EA 
75-105 
38-48 

24 
26 
26 

3+5n** 
12-23 
10-15 

27-55 
900-1100 
700-1000 

Transfers* Exce_mion Flem§ Affected 
48-50 None 

0 Invalid, Overflow Underflow 
0 None 

0 Invalid Denormalized Precision 
0-7 lnvalid.L Overflow Underflow.L Precision 
2-4 None 

8-10 None 
0-8 Invalid, Overflow Underflow.LPrecision 
2-4 None 
0-6 lnvalid.L Denormalized Overflow Underflow Precision 
0 lnvalid.L Denormalized Overflow Underflow Precision 

0-6 Invalid Denormalized Overflow Underflow Precision 
0 Invalid Denormalized Overflow Underflow Precision 
0 Invalid, Denormalized 

0 None 
0 None 
0 Invalid 
0 Invalid 
0 Precision 
0 Precision 

•*For 8086 only; 8088 transfers are likely to be higher; 80286 & 80386 are likely to be faster 
•**N=number of times CPU examines TEST line while 8087 is busy 

8087 Applications and Programming for the IBM PC (Brady Books), Richard Startz, pages 244 to 258 
Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-140 to 2-143, 3-76 to 3-80, and 4-169 to 4-172 

8087 80287 
x x 
x x 

x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 

80387 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

~ 
01 
N 

en 
co n. er 
::::J 
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8.06. 8087 FAMILY REGISTER SUMMARY 

ROi--......... ~--~__.~~~--~~~--~~~~--
R1 i---=-~--+-~-=-......;'""'-".-;...~-+-~~--,,_......,..,.,..~--~~--t 
R2 
R3i--~-----+-~-=_._~~~-+-~~--.:~~~-=-~~--1 

R4 
R5i--~-----+-~-=_._~~~-+-~~--.:~~~-=-~~--1 

R6i--~-----+-~-=_.___..~~-+-~~--.:~~~-=-~~--1 
R7.__-=-~-i..~-=-......;-.-.-;...~ ........ ~~---'-.-........;~--~~-' 

<----- 16 bits------> 
Control r~ster 
Status r~ster 

Tag_ word 
Instruction 
Pointer* 
Data - .. 
l"'Olnter "' 

Notes: *32-bits in 8087 and 80287, 48 bits in 80387 

<--- 2 bits ---> 
Ta field 

Source: Intel Microprocessor and Peripheral Handbook Volume 1, 
pages 2-125, 3-64, and 4-139 

8.07. 8087 FAMILY CHIP VERSIONS 

Chfp_ 
8087 
8087-1 
8087-2 
80287-3 
80287-6 
80287-8 
80287-10 
80387 

Notes: 

Source: 

See Also: 

ClockS~ed Comments 
5MHz In 40-pin CERDIP or_.Q!astic DIP _Q_ack<!Q_e 
10MHz In 40:Qin CERDIP orJ!!astic DIP _Q_acka_g_e 
8MHz In 40:Q!n CERDIP orJ!!astic DIP _g_ackage 
3M Hz In 40-:Q!n DIP _Q_ack~e 
6MHz In 40-:Q!n DIP _Q_ack<!Q_e 
8MHz In 40:Qin DIP _Q_ac~e 
10MHz In 40:Q!n DIP _Q_ack<!Q_e 
16MHz In 68:Qin PGA _Q_ackcm~ 

Numbers are Intel numbers only. 

Intel Microprocessor and Peripheral Handbook Volume 1 

9.39. 8087 (Coprocessor) Pinouts 
9.40. 80287 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 
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8.08. 8250 1/0 PORT USAGE (REGISTERS) 

110 Port Re_gjster Direction Comments 
3F8H Transmit data Outp_ut On.!Y_ if line control re_g!ster bit 7 is 0 

Receive data lf!Q_ut On.!Y_ if line control re_g!ster bit 7 is O 
Baud rate divisor LO bEe On.!Y_ if line control register bit 7 is 1 

3F9H Baud rate divisor HO b_Y!_e On.!Y_ if line control re_g!ster bit 7 is 1 
lnterruQt enable On.!Y_ if line control re_g!ster bit 7 is O 

3FAH lnterru_m ID 
3FBH Line control 
3FCH Modem control 
3FDH Line status 
3FEH Modem status 

Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, Page 367 

See Also: 4.063. INT 14H, Modem Status Byte 
4.064. INT 14H, Com Port Parameter Byte 
7.36. Line Control Register 
7.37. Divisor Latch Register 
7.38. Line Status Register 
7.39. Interrupt Identification Register 
7.40. Interrupt Enable Register 
7.41. Modem Control Register 
7.42. Modem Status Register 
8.09. 8253 1/0 Port Usage (Registers) 

8.09. 8253 1/0 PORT USAGE (REGISTERS) 

110 Port Re_gjster Direction* Comments 
40H Timer O Ou!Q_ut 
41H Timer 1 Ou!Q_ut 
42H Timer 2 Output 
43H Control word ln_Q_ut See 8.10. 8253 Control Word B_Y!.e 

Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, 
pages 2-117 to 2-121, 3-46 to 3-53, 4-106 to 4-119 

See Also: 8.10. 8253 Control Word Byte 

8.10. 8253 CONTROL WORD BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x x Timer number OO=timer 0, 01 =timer 1, 1 O=timer 2 

x x Latch, read format OO=latch current count, 01 =read low byte (no latching) 
10=read high byte (no latching), 11=read low, then high byte 

x x x Mode number OOO=interrupt on terminal count 
001 =programmable one-shot 
01 O=rate generator 
011 =square wave generator 
1 OO=software triggered strobe 
101 =hardware trjgg_ered strobe 

X CountJYQ_e O=bin<!!Y, 1 =BCD 

Source: The IBM PC From the Inside Out (Addison Wesley), Sargent & Shoemaker, pages 241 to 242 

See Also: 8.09. 82531/0 Port Usage (Registers) 
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8.11. 8253 COMMAND REGISTER BYTE 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Comments 
x x Select counter OO=Counter 0, 01 =Counter 1 

1 O=Counter 2, 11 =lll~al 
x x Read/load OO=counter latch op, 11 =read/load LSB, then MSB 

1 O=read/load MSB, 01 =read/load LSB 
x x x Mode 000=0, 001=1, X10=2, X11=3, 100=4, 101=S 

x BCD O=binC!!Y_ counter, 1 =BCD counter 14 decadesl 

Source: Intel Microprocessor and Peripheral Handbook, Volume 2, page 2-17 

See Also: 9.47. 82S3 (Programmable Interval Controller) Pinouts 

8.12. 6845 REGISTERS 

Re_gjster Function Unit CGA 40x25 CGA 80x2512._GA J]!cm_hics MDA 80x25 
RO Horizontal total Chars I 38 I 71 I 38 
R1 Horizontal dis_Q)~ed Chars 28 so 28 
R2 Horizontal ~nc _Q_Osition Chars 20 SA 20 
R3 Horizontal s_y_nc width Chars A A A 
R4 Vertical total Char rows 1F 1F 7F 
RS Vertical total adjust Scan lines 6 6 6 
R6 Vertical dis_Q)~ed Char rows 19 19 64 
R7 Vertical s_y_nc _Q_osition Char rows 1C 1C 70 
RS Interlace mode 2 2 2 
R9 Max scan line address Scan lines 7 7 1 
R10 Cursor start Scan lines 6 6 6 
R11 Cursor end Scan lines 7 7 7 
R12 Start address hjg_h 0 0 0 
R13 Start address low 0 0 0 
R14 Cursor hjg_h 
R1S Cursor low 
R16 Ljg_ht _Q_en hjg_h 
R17 Ljg_ht _Q_en low 

Notes: Except for register numbers, all values are in hex 

Source: IBM Technical Reference Options and Adapters, pages MDA Sand CGA 17 

See Also: 8.13. 684S Port and Select Factors 
9.43. 684S (Video Controller) Pinouts 

I 61 
so 
S2 
F 

19 
6 
19 
19 
2 
D 
B 
c 
0 
0 
0 
0 

I 
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8.13. 6845 PORT AND SELECT FACTORS 

Bit Numbers 
7 6 5 4 3 2 1 0 Rl!IJ.!.ster Function Comments 
x x Color Select Not used 

x (CGA=3D9) Active color set 320x200 OO=set 1 (green/red/brown), 01 =set 2 (cyan/magenta/white) 
x Intensity/background Intensity in graphics, background color in alphanumeric mode 

x Intensity Intense border in 40x25, intense background in 320x200, intense foreground in 640x200 
x Red Red border in 40x25, red background in 320x200, red foreground in 640x200 

x Green Green border in 40x25, green background in 320x200, green foreground in 640x200 
x Blue Blue border in 40x25 blue bacfsg_round in 320x200 blue for~ound in 640x200 

x Mode Cntrl Blink O=no blink, 1 =blink (in text modes) 
x (CGA=3D8) 640x200 1 =Select 640x200 B/W graphics 

x Video enable/disable O=disable, 1 =enable video 
x Color/mono O=color mode, 1 =monochrome mode 

x Mode O=text, 1 =320x200 graphics mode 
x Mode 0=40x25 text, 1 =80x25 text 

x Status Retrace 1 =raster is in vertical retrace mode 
x (CGA=3DA) Light pen O=light pen switch on, 1 =light pen switch off 

x Light pen 1 =light pen trigger set 
x Re_g_en-buffer 1 =r~en-buffer memoJY._ access can be made without interferin_g_ with di@JC!Y_ 

x Status B/W video 
x (MDA=3BA) RESERVED 

x RESERVED 
x Horizontal drive 

x x x x x Control NOT USED 
x (MDA=3B8) Enable blink 1=enabled 

x Enable video 1=enabled 
x H!g_h resolution mode 

Source: IBM Technical Reference Options and Adapters, pages CGA 18-21, MDA 8 

See Also: 8.12. 6845 Registers 
9.43. 6845 (Video Controller) Pinouts 

~ 
C.11 
(j) 
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9. 
()" 
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8.14. AT J18 RAM JUMPER 

Pin Number 
1 
2 
3 

Notes: 

Source: 

Signal Name 
No connection 
-RAM SEL 
Ground 

•Connector is a 3-pin keyed Berg-strip connector (keyed on pin 3) 
•To enable 2nd 256K on system board jumper pins 1 and 2 
•To disable 2nd 256K on system board jumper pins 2 and 3 

IBM PC/AT Technical Reference, pages 1-40to 1-41 

8.15. AT DISPLAY SWITCH (SW1) 

Switch Number Function Settin s 
1 Display type ON=CGA, EGA, or PGA is primary display 

OFF=MDA or EGA is rima dis la 

Notes: ON is toward front of the machine 

Source: IBM PC/AT Technical Reference, page 1-41 

8.16. PC SYSTEM BOARD SWITCH SETTINGS 

For Switch 1: 
Switch Number 

1 
2 

3&4 

5&6 

7&8 

For Switch 2: 
Switch Number 

1 through 5 

6-8 

Notes: 

Source: 

See Also: 

Function Settin_g_s 
Number of drives ON=drives installed; OFF=no drivesisee switch 7/8} 
Not use{[PC1_l Must be ON J_PCi_I 
Memory on system board ON ON = 16K (PC1) or 64K (PC2) 

OFF ON= 32K (PC1) or 128K (PC2) 
ON OFF = 48K (PC1) or 192K (PC2) 
OFF OFF = 64K _iPC 1_l or 256K _iPC2l 

Display adapter ON ON = no adapter 
OFF ON = CGA, 40-columns 
ON OFF = CGA, 80 columns 
OFF OFF = MDA, or more than one adcmJ:er 

Floppy drives ON ON = 1 drive 
OFF ON = 2 drives 
ON OFF = 3 drives 
OFF OFF = 4 drives 

Function Settin_g_s 
Memory Installed ON ON ON ON ON = 16-64K* 

OFF ON ON ON ON = 96K** 
ON OFF ON ON ON = 128K** 
OFF OFF ON ON ON = 160K** 
ON ON OFF ON ON = 192K** 
OFF ON OFF ON ON = 224K** 
ON OFF OFF ON ON = 256K** 
OFF OFF OFF ON ON = 288K** 
ON ON ON OFF ON = 320K** 
OFF ON ON OFF ON = 352K** 
ON OFF ON OFF ON = 384K** 
OFF OFF ON OFF ON = 416K** 
ON ON OFF OFF ON = 448K** 
OFF ON OFF OFF ON = 480K** 
ON OFF OFF OFF ON = 512K** 
OFF OFF OFF OFF ON = 544K** 
ON ON ON ON OFF = 576K** 
OFF ON ON ON OFF = 608K** 
ON OFF ON ON OFF = 640K** 

NOT USED Must be OFF 1Switch 7 reserved for 8087 on PC2l 

*SW1 switches 3 & 4 control total memory 
**SW1 switches 3 & 4 should be OFF 

IBM PC Guide to Operations, Pages Options 6 to 24 

8.17. XT System Board Switch Settings 
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8.17. XT SYSTEM BOARD SWITCH SETTINGS 

Switch Number Function Setting_s 
1 Test ON=loo_Q_s on POST routine· OFF=normal c:m_eration 
2 Co_mocessor 0N=8087 installed· OFF=no 8087 

3&4 System board RAM ON ON =64K 
OFF ON= 128K 
ON OFF= 192K 
OFF OFF = 256K 

5&6 Display adapter ON ON = no adapter 
OFF ON = CGA, 40-columns 
ON OFF = CGA, 80 columns 
OFF OFF = MDA, or more than one adcm!er 

7&8 Floppy drives ON ON = 1 drive 
OFF ON = 2 drives 
ON OFF = 3 drives 
OFF OFF = 4 drives 

Notes: Normal switch setting would be OFF OFF OFF OFF OFF OFF ON ON (256K, 1 floppy, MDA) 

Source: IBM PC/XTTechnical Reference, pages 1-13to 1-14 

8.18. PC AND XT FLOPPY DISK CONTROLLER COMMAND SUMMARY 
Bit Numbers 

Command Name Command Segyence Direction Comments 7 6 5 4 3 2 1 0 
Read Data Command code byte 1 Write See bit mask at right MT MF SK 0 0 1 1 0 

Command code byte 2 Write See bit mask at right * * * * HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Data length Write Used if number/bytes sector is 0 
Status register 0 Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FOG Status Register 2 
Current cylinder Read Location after read 
Current head Read Location after read 
Current sector number Read Location after read 
Number bJl!_es/sector Read 

Read Deleted Data Command code byte 1 Write See bit mask at right MT MF SK 0 1 1 0 0 
Command code byte 2 Write See bit mask at right * * * * * HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Data length Write Used if number/bytes sector is 0 
Status register O Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after read 
Current head Read Location after read 
Current sector number Read Location after read 
Number tW._es/sector Read 

Write Data Command code byte 1 Write See bit mask at right MT MF 0 0 0 1 0 1 
Command code byte 2 Write See bit mask at right . . . . . HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Data length Write Used if number/bytes sector is 0 
Status register 0 Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after write 
Current head Read Location after write 
Current sector number Read Location after write 
Number b_ytes/sector Read 

Write Deleted Data Command code byte 1 Write See bit mask at right MT MF 0 

l 
0 

l 
1 

I So 
0 1 

l 
Command code byte 2 Write See bit mask at right . * . US1 USO 
Start cylinder Write 
Start head Write 

lusual]y_512 l Start sector number Write 
Number !:Wes/sector Write 

(Continued) 
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Table 8.18. Continued 

Bit Numbers 
Command Name Command Sequence Direction Comments 7 6 5 4 3 2 1 0 

Write Deleted Data Last sector on cylinder Write 
Gap length Write Usually 3 
Data length Write Used if number/bytes sector is 0 
Status register O Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after write 
Current head Read Location after write 
Current sector number Read Location after write 
Number ~es/sector Read 

Read Track Command code byte 1 Write See bit mask at right 0 MF SK 0 0 0 1 0 
Command code byte 2 Write See bit mask at right . . . . HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Data length \"!rite Used if number/bytes sector is O 
Status register O Read See 8.19. FDC tatus Register 0 s II 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after read 
Current head Read Location after read 
Current sector number Read Location after read 
Number ~es/sector Read 

Read ID Command code byte 1 Write See bit mask at right 0 MF 0 0 1 0 1 0 
Command code byte 2 Write See bit mask at right . . . . . HD US1 USO 
Status register 0 Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after read 
Current head Read Location after read 
Current sector number Read Location after read 
Number ~es/sector Read 

ForrnatT rack Command code byte 1 Write See bit mask at right 0 MF 0 0 1 1 0 0 
Command code byte 2 Write See bit mask at right . . . * . HD US1 USO 
Bytes/sector Write Usually 512 
Sectors per cylinder Write Usually9 
Gap length Write Usually 3 
Filler byte Write Data pattern to initialize sectors 
Status register O Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21 . FDC Status Register 2 
Current cylinder Read No meaning in this context 
Current head Read No meaning in this context 
Current sector number Read No meaning in this context 
Number ~es/sector Read No meani~ in this context 

Scan Equal Command code byte 1 Write See bit mask at right MT MF SK 1 0 0 0 1 
Command code byte 2 Write See bit mask at right * . . . HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Scan test code Write 1 =compare contiguous, 2=compare alternate 
Status register 0 Read See 8.19. FDC Status Register 0 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21 . FDC Status Register 2 
Current cylinder Read Location after scan 
Current head Read Location after scan 
Current sector number Read Location after scan 
Number ~es/sector Read 

Scan Low or Equal Command code byte 1 Write See bit mask at right MT MF SK 1 1 0 0 1 
Command code byte 2 Write See bit mask at right * * . . HD US1 USO 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Scan test code Write 1 =compare contiguous, 2=compare alternate 
Status register 0 Read See 8.19. FDC Status Register O 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after scan 
Current head Read Location after scan 
Current sector number Read Location after scan 
Number Mes/sector Read 

(Continued) 
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Table 8.18. Continued 

Command Name 
Scan High or Equal 

Recalibrate 

Sense Int Status 

Specify 

Sense Drive Status 

Seek 

Invalid 

Legend: 

Command Sequence Direction Comments 
Command code byte 1 Write See bit mask at right 
Command code byte 2 Write See bit mask at right 
Start cylinder Write 
Start head Write 
Start sector number Write 
Number bytes/sector Write Usually 512 
Last sector on cylinder Write 
Gap length Write Usually 3 
Scan test code Write 1 =compare contiguous, 2=compare alternate 
Status register O Read See 8.19. FDC Status Register O 
Status register 1 Read See 8.20. FDC Status Register 1 
Status register 2 Read See 8.21. FDC Status Register 2 
Current cylinder Read Location after scan 
Current head Read Location after scan 
Current sector number Read Location after scan 
Number tlyt_es/sector Read 
Command code byte 1 Write See bit mask at right 
Command code ~e 2 Write See bit mask at rig_ht 
Command code byte 1 Write See bit mask at right 
Status register 0 Read See 8.19. FDC Status Register 0 
Present ~inder number Read 
Command code byte 1 Write See bit mask at right 
Command code byte 2 Write HO=Step Rate Time, LO=Head Unload Time 
Command code tlyt_e 3 write Bits 1-7=Head Load Time, Bit O=non-DMA 
Command code byte 1 Write See bit mask at right 
Command code byte 2 Write See bit mask at right 
Status register 3 Read See 8.22. FDC Status R~ster 3 
Command code byte 1 Write See bit mask at right 
Command code byte 2 Write See bit mask at right 
C__ylinder to seek Write 
Any invalid code Write 
Status r~ster 0 Read See 8.19. FDC Status Re_g!ster 0 

* =Value ignored, may be 1 or 0 
MT = multitrack operation (high= TRUE) 
MF = FM mode (high=MFM, low=FM) 
SK = skip deleted data address mark 
HD = head number 
USO = unit select zero 
US1 = unit select one 

Bit Numbers 
7 6 

MT MF . . 

0 0 
* . 
0 0 

0 0 
SAT SAT 
HLT HLT 

0 0 . * 

0 0 
* * 

Notes: The terms "track" and "cylinder" are incorrectly used interchangeably in the IBM documentation. 

Source: 

See Also: 

IBM PC/XT Technical Reference, pages 1-112 to 1-119 

8.19. PC and XT Floppy Disk Controller Status Register 0 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 

8.19. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 0 

Bit Numbers 

5 4 3 
SK 1 1 . * . 

0 0 0 
* . . 
0 0 1 

0 0 0 
SRT SAT HUT 
HLT HLT HLT 

0 0 0 
* . . 
0 0 1 
* . . 

7 6 5 4 3 2 1 0 Name Function Allowable Values 
x x Interrupt Code Reports status due to last command OO=normal termination 

01 =abnormal termination 
1 O=invalid command issued 

Section 8 

2 1 0 
1 0 1 

HD US1 USO 

1 1 1 
0 US1 USO 
0 0 0 

0 1 1 
HUT HUT HUT 
HLT HLT ND 

1 0 0 
HD US1 USO 

1 1 1 
HD US1 USO 

11 =abnormal termination due to cha!J.9..e in ready_ state 
x 

x 

Source: 

See Also: 

Seek end R~orts colllQletion of seek op~ 
E_g_u.!Q_ment check Set when fault received from FDD 

x Not read_y_ R~rts FDD is not in ready_ state 
x Head address R~orts state of head at interrl!Q_t 

x x Unit select R~orts selected unit at intern!.Q~ 

IBM PC/XT Technical Reference, page 1-120 

8.18. PC and XT Floppy Disk Controller Command Summary 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 

1 =seek operation com.£!eted 
[Also set when recalibrate fails to find track 61 
1 =not read_y_ 
0=0 head, 1=1 head 
Bit O=unit select 2, bit 1 =Unit select 1 



8.20. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 1 

Bit Numbers 
7 6 5 4 3 2 1 0 Name Function 
x End of c_y)inder REm_orts movement_Q_ast last track 

x NOT USED 
x Data error Re_Q_orts CRC error in ID or data field 

x Overrun Re_Q_orts FDC not serviced 
x NOT USED Re_Q_orts FDD is not in reaqy_ state 

x No data R~orts cannot find sector or ID 
x Not writable R@orts write _Q!'otect sig_nal from FDD 

x Missir}g_ address mark R~orts FDC didn't find address mark 

Source: IBM PC/XT Technical Reference, page 1-121 

See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 

8.21. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 2 

Bit Numbers --- --- - --- - - -

7 6 5 4 
x 

x 
x 

x 

Source: 

See Also: 

3 2 1 0 Name Function 
NOT USED 
Control mark Re_g_orts deleted data address mark 
Data error in data field Re_gorts CRC error in data 
Wron_g_ 9'1inder Track contents don't match track ID 

x Scan e_g_ual hit Re_e_orts scan found equal condition 
x Scan not satisified Re_Q_orts scan not satisified condition 

x Bad 9'1inder Track contents don't match FFH found 
x Missir}g_ address in data field Re_g_orts FDC couldn't find mark 

IBM PC/XT Technical Reference, page 1-122 

8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.22. PC and XT Floppy Disk Controller Status Register 3 
8.24. XT Fixed Disk Controller Command Summary 

Allowable Values 
Set if FDC tries to access sector be..Y_ond final sector 
AIWClY_S 0 
1 =error, O=no error 
1 =FDC not serviced duriQg data transfer within time limit 
AIWClY_S 0 
1 =Eirror, O=no error 
1 =Write _Ql'Otect duringwrite O_Q,, O=no error 
1 =rnissin_g_ address mark, O=no error 

Allowable Values 

Al' :!Y_S 0 
1 =' 13leted mark detected durin_g_ read or scan, O=no error 
1= RC error in data field O=no error 
1 =' 1:ror, O=no error 
1= .~an e_q_ual, O=scan not e_g_ual 
1= :~an not satisifed, O=scan satisfied 
1 =' l·ror, O=no error 
1= :)uldn't find address mark, O=no error 

"'tJ 
() 

en 
0 
c: 
0 
CD 
C" 
0 
0 
';7\ 

.j::i. 
O> ...... 
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I 

8.22. PC AND XT FLOPPY DISK CONTROLLER STATUS REGISTER 3 

Bit Numbers 
7 6 5 4 3 2 1 0 Name Function Allowable Values 
x Fault FDD fault s.!g_nal status 1 =FDD fault, O=no fault 

x Write ~otected FDD write _Q_rotected status 1 =Write _Q_rotected, O=not _Q_rotected 
x Reacjy_ FDD reacjy_ status 1 =disk drive rea~ O=not reacjy_ 

x TrackO FDD at track zero s_!g_nal 1 =FDD is at track 0, O=not at track O 
x Two sided FDD two-sided media s.!g_nal 1 =two-sided media O=one-sided media 

x Head address FDD head selected 1 =head 1 , O=head O 
x Unit select 1 FDD unit select 1 status 

x Unit select 0 FDD unit select 0 status 

Source: 

See Also: 

IBM PC/XT Technical Reference, page 1-123 

8.18. PC and XT Floppy Disk Controller Command Summary 
8.19. PC and XT Floppy Disk Controller Status Register 0 
8.20. PC and XT Floppy Disk Controller Status Register 1 
8.21. PC and XT Floppy Disk Controller Status Register 2 
8.24. XT Fixed Disk Controller Command Summary 

8.23. PC AND XT FDC DISK PROGRAM CONTROL REGISTERS 

R€!!Ji.sterName 
Data re_gister 
Main status r~ster 
Dig_ital ou!Q_ut r~ster 

Digital Output Register: 
Bit Numbers 
7 6 5 4 3 2 1 0 Name 

x x Drive select 
x Not FDC reset 

x Enable INT & OMA ~uests 
x Drive A motor enable 

x Drive B motor enable 
x Drive C motor enable 

x Drive D motor enable 

Source: IBM PC/XT Technical Reference, page 1-123 

l!OAddress 
3F5H 
3F4H 
3F2H 

Allowable Values 
00=A,01=B, 10=C, 11=0 

1 =motor on, O=motor off 
1 =motor on, O=motor off 
1=motor on, O=motor off 
1 =motor on, O=motor off 

See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 
8.24. XT Fixed Disk Controller Command Summary 

8.24. XT FIXED DISK CONTROLLER COMMAND SUMMARY 

Bit Numbers 
Command Name Command Se.IEJence Direction 7 6 5 4 3 

Test Drive Ready Command code byte 1 Write 0 0 0 0 0 
Command code byte 2 Write 0 0 DR * * 

Don't care Write * * * * * 

Don't care Write * * * * * 

Don't care Write * * * * * 

Don't care Write * * * * * 

Recalibrate Command code byte 1 Write 0 0 0 0 0 
Command code byte 2 Write 0 0 DR * * 

Don't care Write * * * * * 

Don't care Write * * * * * 

Don't care Write * * * * * 

2 
0 
* 
* 
* 
* 
* 

0 
* 
* 
* 
* 

1 
0 
* 
* 
* 
* 
* 

0 
* 
* 
* 
* 

Command Code Byte 6 Write RT 0 0 0 0 Ste_12_ o_mion 
Request sense status Command code byte 1 Write 0 0 0 0 0 0 1 

Command code byte 2 Write 0 0 DR * * * * 

Don't care Write * * * * * * * 

Don't care Write * * * * * * * 

Don't care Write * * * * * * * 

Don't care Write * * * * * * * 

Format drive Command code byte 1 Write 0 0 0 0 0 1 0 
Command code byte 2 I Write 0 0 DR Head number 
Command code byte 3 Write Hi QY!inder 0 0 0 0 0 

0 
0 
* 
* 
* 
* 
* 

1 
* 
* 
* 
* 

1 
* 
* 
* 
* 
* 

0 

0 

l 
Command code byte 4 tt• Lo c.YJinder l<!Y!inder= 10 bit value} 
Command code byte 5 Write 0 0 0 Interleave factor j_ 1-161 
Command code b..Y!_e 6 Write RT 0 0 0 0 Ste_12_ o_mion 

(Contmued) 

Section 8 
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Table 8.24. Continued 

Bit Numbers 
Command Name Command Sequence Direction 7 6 5 4 3 2 1 0 

Ready verify Command code byte 1 Write 0 0 0 0 0 1 0 1 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi 9dinder Sector number 
Command code byte 4 Write Lo 9dinderj 9dinder=10 bit valueI 
Command code byte 5 Write Block count 
Command code ~e 6 Write RT RTO 0 0 0 Ste_Q_ o_m:ion 

Format track Command code byte 1 Write 0 0 0 0 0 1 1 0 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi 9dinder 0 0 0 0 0 0 
Command code byte 4 Write Lo 9dinderj ~inder=10 bit valueI 
Command code byte 5 Write 0 0 0 Interleave factor-(1-16l 
Command code b..Y!_e 6 Write RT 0 0 0 0 Ste_Q_ qQ_tion 

Format bad track Command code byte 1 Write 0 0 0 0 0 1 1 1 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi 9dinder 0 0 0 0 0 0 

I I Command code byte 4 Write II Lo cylinder (cvlinder=1 Obit value) 
Command code byte 5 Writs O I O I O I !nter!eave factor J.1-16\ I 
Command code b..Y!_e 6 Write RT 0 0 0 0 St~ O_Q_tion 

Read Command code byte 1 Write 0 0 0 0 1 0 0 0 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi 9dinder Sector number 
Command code byte 4 Write Lo ~inder J9dinder=10 bit valuaj_ 
Don't care Write * * * * * * * * 
Command code ~e 6 Write RT RTO 0 0 0 Ste_Q_ o_mion 

Write Command code byte 1 Write 0 0 0 0 1 0 1 0 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi~inder Sector number 
Command code byte 4 Write Lo c_yJinder J ~inder=10 bit valuel 
Command code byte 5 Write Block count 
Command code ~e 6 Write RT 0 0 0 0 Ste_Q_ o_m:ion 

Seek Command code byte 1 Write 0 0 0 0 1 0 1 1 
Command code byte 2 Write 0 0 DR Head number 
Command code byte 3 Write Hi 9:1inder 0 0 0 0 0 0 
Command code byte 4 Write Lo c_yJinder J 9dinder=10 bit valuel 
Command code byte 5 Write w * * * * * * * 
Command code _,Qy!_e 6 Write RT 0 0 0 0 Ste_Q_ O_Q_tion 

lnit drive characteristics Command code byte 1 Write 0 0 0 0 1 1 0 0 
Don't care Write * * * * * * * * 
Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 
HO max number of cylinders Write 
LO max number of cylinders Write 
Max number of heads Write 
HO reduced write cylinder Write 
LO reduced write cylinder Write 
HO write precomp cylinder Write 
LO write precomp cylinder Write 
Max ECC data burst lel}g_th Write 

Read ECC Burst Command code byte 1 Write 0 0 0 0 1 1 0 1 
Don't care Write * * * * * * * * 
Don't care Write * * * * * * * * 
Don't care Write * * * * * * * * 
Don't care Write * * * * * * * * 
Don't care Write * * * * * * * * 

Read Data from Command code byte 1 Write 0 0 0 0 1 1 1 0 
Sector Buffer Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Write data to Command code byte 1 Write 0 0 0 0 1 1 1 1 
sector buffer Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

Don't care Write * * * * * * * * 

(Continued) 
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Table 8.24. Continued 

.---,,,..~~--,,..,.-~~.--~~~~""""'"'~~~~-=-.,.-_,........,~B~ff~N-u~m-be ......... "~s___,,,__,,__~....-~...--~...--~-.-~-. 
Command Name Command Sii(iuence Qi.rection 7 6 5 4 3 2 1 O 

RAM diagnostic Command code byte 1 Write 1 1 1 O O O O O 

Drive diagnostic 

Controller internal 
diagnostics 

Read long (sector plus 
4 bytes of ECC data) 

Write long (sector plus 
4 bytes of ECC data) 

Legend: 

Don't care Write 
Don't care Write 
Don't care Write 
Don't care Write 
Don't care Write 
Command code byte 1 Write 
Command code byte 2 Write 
Command code byte 3 Write 
Command code byte 4 Write 
Command code byte 5 Write 
Command code b.Y!.e 6 Write 
Command code byte 1 Write 
Don't care Write 
Don't care Write 
Don't care Write 
Don't care Write 
Don't care Write 
Command code byte 1 Write 
Command code byte 2 Write 
Command code byte 3 Write 
Command code byte 4 Write 
Command code byte 5 Write 
Command code bE_e 6 Write 
Command code byte 1 Write 
Command code byte 2 Write 
Command code byte 3 Write 
Command code byte 4 Write 
Command code byte 5 Write 
Command code t:oo_e 6 Write 

DR= drive (0 or 1) 
RT= retries 
RTO = retry option on data ECC 

0 0 0 
0 0 DR 

RT 0 0 0 O Ste_Q_ o.Q!ion 
1 1 0 0 1 0 0 

1 1 1 0 0 1 0 
O O DR Head number 

Hi ~linder Sector number 
Lo _91inder (cylinder = 1 O bit~ 
Block count 

RT 0 0 0 0 Ste_Q_ o.Q!ion 
1 1 1 0 0 1 1 0 
O O DR Head number 

Hi ~inder Sector number 
Lo ~inder l~inder = 1 O bitsl 
Block count 

RT 0 0 0 0 St~ O_Q_tion 

Notes: The terms "track" and "cylinder" are incorrectly used interchangeably in the IBM documentation. 

Source: IBM PCIXT Technical Reference, pages 1-143 to 1-146 

See Also: 8.18. PC and XT Floppy Disk Controller Command Summary 

8.25. XT FIXED DISK CONTROLLER PORT USAGE 

Port Direction Function 
320H Controller to system Read data 
320H sxstem to controller Write data 
321H Controller to ~stem Read controller hardware status 
321H sxstem to controller Reset controller 
322H Controller to ~stem RESERVED 
322H sxstem to controller Generate controller-select _Q_Ulse 
323H Controller to system NOT USED 
323H Sxstem to controller Write _Q_attem to OMA and INT mask ~ster 

Source: IBM PC/XT Technical Reference, page 1-147 

See Also: 7.03. 1/0 Port Usage Summary 

Section 8 
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8.26. XT FIXED DISK CONTROLLER DEVICE CONTROL BLOCK 

Bit Numbers 
Bl'Je 7 6 5 4 3 2 1 0 Name Allowable Values 
Byte 0 x x x Command class 000 and 111 are on_!y_ values used 

x x x x x Command opcode OOOOO=test drive. ready 
00001 =recalibrate 
0001 O=RESERVED 
00011 =request sense status 
001 OO=format drive 
00101 =ready verify 
0011 O=format track 
00111 =format bad track 
01000=read 
01001 =RESERVED 
0101 O=write 
01011=seek 
011 OO=initialize drive 
01101 =read ECC burst error length 

I I I I I I 
0111 O=read data from sector buffer 

I I I I 01111 =write data to sector buffer 
Byte 1 0 0 Alwa_ys zero 

x Drive number 
x x x x x Head number 

Byte 2 x x Hi order 2 bits of QYlinder # 
x x x x x x Sector number 

B_yte 3 x x x x x x x x Lo order 8 bits of c)'linder # 
B::ife 4 x x x x x x x x Interleave or block count Interleave must be 0-16 
Byte 5 x Retries 1 =disables 4 retries by_ controller during_ o_ps 

x Re!!Y_ o_mion on data ECC error 1 =no rereads; O=reread attem_med 
0 0 0 Alwa_ys zero 

x x x Step option 000=3 milliseconds per step 

I 001 =NOT USED 
010=NOT USED 
011 =NOT USED 
100=200 microseconds per step 
101=70 microseconds per step (BIOS setting} 
110=3 milliseconds per step 
111 =3 milliseconds _Q.er st~ 

Source: IBM PC/XT Technical Reference, pages 1-141to1-146 

See Also: 8.24. XT Fixed Disk Controller Command Summary 

8.27. XT FIXED DISK CONTROLLER STATUS REGISTER 

Bit Numbers 
7 6 5 4 3 2 1 0 Name Allowable Values 
0 0 Always Zero 

x Lqgjcal Unit Number O or 1 
0 0 0 AlwC!Y_s Zero 

x Error Status O=no error, 1 =error occurred 

Source: 

See Also: 

0 Alwa_ys Zero 

IBM PC/XT Technical Reference, page 1-137 

8.28. XT Fixed Disk Controller Sense Bytes 
8.29. XT Fixed Disk Controller Error Codes 
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8.28. XT FIXED DISK CONTROLLER SENSE BYTES 

B..r.te 7 
Byte 0 x 

Byte 1 0 

Byte 2 x 

B..Y!_e 3 x 

Source: 

See Also: 

Bit Numbers 
6 5 4 3 2 1 0 Name 

Address valid 
0 Alw~szero 

x x Error_!YQ_e 
x x x x Error code 

0 Alw~szero 
x Drive number 

x x x x x Head number 
x x HO 3 bits of QY!inder # 

x x x x x Sector number 
x x x x x x x LO 8 bits of Qylinder # 

IBM PC/XT Technical Reference, page 1-137 

8.27. XT Fixed Disk Controller Status Register 
8.29. XT Fixed Disk Controller Error Codes 

Allowable Values 
1 =address is valid 

see 8.29. XT FDC Error Codes 
see 8.29. XT FDC Error Codes 

0or1 

8.29. XT FIXED DISK CONTROLLER ERROR CODES 

Bit Numbers 
5 4 3 2 1 0 Value Error Descr!.f!!ion 
0 0 0 0 0 0 0 0 No error duri~evious o_Q_eration 
0 0 0 0 0 1 1 1 No index s!.g_nal detected from drive 
0 0 0 0 1 0 2 2 No seek coll'!Q!ete s!_g_nal detected from drive after seek re_g_uested 
0 0 0 0 1 1 3 3 Write fault detected from drive duri!}g_Q!"evious o_Q_eration 
0 0 0 1 0 0 4 4 Drive did not res_Q_ond with read_y s!_g_nal after bein_g_ selected 
0 0 0 1 0 1 5 5 NOT USED 
0 0 0 1 1 0 6 6 No Track 00 sjg_nal detected from drive when it was e~ected 
0 0 0 1 1 1 7 7 NOT USED 
0 0 1 0 0 0 8 8 Drive still seekin_g_ 
0 1 0 0 0 0 10 16J ECC error in ta!B_et ID field on the disk 
0 1 0 0 0 1 11 171 Uncorrectable ECC error in tai:g_et sector durin_g_ read 
0 1 0 0 1 0 12 181 No ta!:9._et address mark detected on the disk 
0 1 0 0 1 1 13 19) NOT USED 
0 1 0 1 0 0 14 20) Sector not found TuY_!inder and head found correct@.: 
0 1 0 1 0 1 15 21 Seek com_Q_are errorJ_m~be Qylinder and/or head addressj 
0 1 0 1 1 0 16 22 NOT USED 
0 1 0 1 1 1 17 23 NOT USED 
0 1 1 0 0 0 18 24 Correctable ECC error in the ta!:9._et field detected 
0 1 1 0 0 1 19 25 Bad track detected duri~evious O_Q_eration 

Source: IBM PC/XT Technical Reference, pages 1-138 to 1-139 

See Also: 8.28. XT Fixed Disk Controller Sense Bytes 
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8.30. AT FIXED DISK DRIVE TYPES 

T~ C.xJinders Heads Write PreCom_p_ Landi'!JL Zone 
1 306 4 128 305 
2 615 4 300 615 
3 615 6 300 615 
4 940 8 512 940 
5 940 6 512 940 
6 615 4 none 615 
7 462 8 256 511 
8 733 5 none 733 
9 900 15 none 901 
10 820 3 none 820 
11 855 5 none 855 
12 855 7 none 855 
13 306 8 128 319 
14 733 7 none 733 
15 Extended 
16 612 4 aU 663 
17 977 5 300 977 
18 977 7 none I 977 I 
19 1024 7 512 1023 
20 733 5 300 732 
21 733 7 300 732 
22 733 5 300 733 
23 306 4 none 336 

24-255 RESERVED 

Source: IBM PC/AT Technical Reference, pages 1-63 and 1-66 

See Also: 7.50. AT Real Time Clock Status Register A 

8.31. PS/2 POS 1/0 ADDRESS SPACE 

Address 
94 (148) 

95 149 
96 150 
97 151 
100 256 
101 257 
102 258 
103 259 
104 260 
105 261 
106 262 
107 263 

Notes: 

Source: 

See Also: 

Function Comments/Bit Meanil!Jl.§ 
System board enable/setup register Bit 7 set=enable functions, zero=setup functions 

Bit 5 set=enables VGA, zero=setu_Q_ VGA 
RESERVED 
Ad~er enable /setu_Q_ regjster 
RESERVED 
POS regjster 0 -- LO adapter ID b~ Read on]y 
POS ~ster 1 -- HO a~er ID l:?Y!_e Read on!Y_ 
POS r_egister 2 -- o..Q!ion select data bJ'.!e 1 Read/write if im..Q!emented Ibit O=card enable} 
POS r~ster 3 -- o_Q!ion select data l:?Y!_e 2 Read/write if im..Q!emented 
POS reJljster 4 -- o..Q!ion select data bJ'.!e 3 Read/write if im_.Q!emented 
POS re_gjster 5 -- o_Q!ion select data b_rte 4 Read/write if im_Q!ementedlbit ?=channel active, bit 6=channel statuS\ 
POS ~ster 6 -- LO subaddress extension 
POS r~ster 7 -- HO subaddress extension 

Model 50, 60, and 80 only 

IBM PS/2 Model 50 and 60 Technical Reference, pages 2-21 to 2-28 

8.32. PS/2 POS Descriptor File Format 
8.33. PS/2 POS ID Assignments 
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8.32. PS/2 POS DESCRIPTOR FILE FORMAT 

Command S_y_ntax Function 
ADAPTER ID number Defines card's ID number 
ADAPTER NAME strin_g__ Defines card's name 
NUMBYTES number Number of PCS twes used 
FIXED RESOURCES_Q_os settill9_ resource setting_ Defines resources required by card 
NAMED ITEM prompt {choice ... } help Defines choices for a resource 

PROMPT string_ Defines a string 
CHOICE choice name _Qos settin_g_ resource settin_g__ Defines a named choice 
HELP strif'!9_ Defines a he!Q_ strin__g_ 
POS_[numbetl=bitlist Defines one or more POS b_I1e settil}gs 
t0Irang_e . .} Defines one or more 1/0 address ran_g__es 
tNTinumber .. 1 Defines one or more inter~s used 
ARB lnumber .. l Defines one or more arbitration levels 
MEM]rimg_e .. I Defines one or more memory ranges 

Notes: •tO, INT, ARB, and MEM are resource_settings 
•POS is a pos_setting 
•Does not apply to Model 30 

ExamJ2le 
Ad~terld ODEAFh 
Ad~erName "Thom's Hearin_g_ Aid" 
NumB_}'tes 2 
FixedResources POSlU="XXXXXX01" int 3 
Named_ltem 
Prompt "Communications Port to Use:" 
choice "COM1" pos[O]=XXXXXX01 b io 03f8h-03ffh int 4 
choice "COM2" pos[O]=XXXXXX10b io 02f8h-02ffh int 3 
He IQ_ "select one of the two serial mrts listed" 
See Named lte111._ above 
See Named Item, above 
See Named Item above 
Posl0}=XX1XXOXX01b 
See Named Item above Jjo 03f8h-03ffh, for exart}Q!el 
See Named Item, above Jjnt 4 for examplel 
ARB 1 
MEM OCOOOOh-OCFFFFh 

•File must contain at least one Card_ID, one Card_Name, and NumBytes; all else is optional 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 2-38 to 2-46 

See Also: 8.33. PS/2 PCS ID Assignments 

ExamJ2le ExJ2lanation 
Card's ID is ODEAF hex 
Card's name is "Thom's Hearin_g__ Aid" 
Card uses 2 POS Qytes 
Card uses first PCS bE_e LO 2 bits 
Names an item in pos[O] used to 
store the user's choice of serial ports 

X=ig_nored 1 =set bi!z.. O=clear bit 

Sets arbitration level 1 
Card uses memoIY._ from OCOOO-CFFFh 

~ 
O') 
00 

(J) 
CD n. 
ff 
::::J 

00 
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8.33. PS/2 POS ID ASSIGNMENTS 

ID 
0000 

0001-0FFF 
5000-5FFF 
6000-6FFF 
7000-7FFF 
8000-SOFF 

FFFF 

Notes: 

Source: 

See Also: 

IBM Definition 
RESERVED 
Bus master 
Direct mem~ry access devices 
Direct_Qrqg_ram control]includes memo_iy_-m~ed 1/0 deviceaj_ 
Storage or multiple function devices 
Video devices 
Device not attached 

These IDs are IBM guidelines only; manufacturers are free to 
determine their own IDs, although to do so may cause conflicts. 

IBM PS/2 Model 50 and 60 Technical Reference, page 2-108 

8.31. PS/2 POS 1/0 Address Space 

8.34. PSi2 MODEL 50/60/80 OMA 1/0 ADDRESS MAP 

Address 
0 0 
1 1 
2 2 
313 
4 4 
5 5 
6 6 
7 7 
8 8 

A 10 
B 11 
c 12 
D 13 
E 14 
F 15 

18 24 
1A 26) 

81 129 
82 130 
83 131 
87 135 
89 137 
SA 138 
SB 139 
SF 143 
co 192 
C2 194 
C4 196 
C6 198 
ca 200 
CA 202 
cc 204 
CE 206) 
DO 208 
04 212 
06 214 
08 216 
DAI 218 
DC 220 
DE1 222 

Notes: 

Source: 

See Also: 

Function 
Channel 0 memo_iy_ address register 
Channel 0 transfer count r~ster 
Channel 1 memo_iy_ address r~ister 
Channel 1 transfer count register 
Channel 2 memo_iy_ address r~ister 
Channel 2 transfer count register 
Channel 3 memQ!Y address r~ister 
Channel 3 transfer count r~ister 
Status rimister for channels 0-3 
Mask r~ister]set/reseIT for channels 0-3 
Mode register=(writej_ for channels 0-3 
Clear ~e _Q_ointer 
Master clear 
Clear mask re_gister for channels 0-3 
Write mask register for channels 0-3 
Extended function re__g_ister 
Extended function execute 
Channel 2 _Q_~e table address re_gister 
Channel 3 _Q_~e table address register 
Channel 1 _Q_~e table address r~ster 
Channel O _Q_~e table address register 
Channel 6 _Q_ag_e table address r~ister 
Channel 7 _Q_~e table address re__g_ister 
Channel 5 _Q_age table address register 
Channel 4 _Q_~e table address re__g_ister 
Channel 4 memo_ry address register 
Channel 4 transfer count re__g_ister 
Channel 5 memory address register 
Channel 5 transfer count re_gister 
Channel 6 memory address register 
Channel 6 transfer count re__g_ister 
Channel 7 memory address register 
Channel 7 transfer count re__g_ister 
Status r~ister for channels 4-7 
Mask r~ister for channels 4-7 
Mode register for channels 4-7 
Clear ~e _Q_ointer 
Master clear 
Clear mask ~ster for channels 4-7 
Write mask register for channels 4-7 

•Channels 0-3 follow PC/AT guidelines 
•Model 30 follows XT OMA guidelines 

u_QQ__er b_Y!_e 
upper byte 
u_QQ__er b_Y!_e 
upper b_Y!_e 
u_QQ__er l:W_e 
u_QQ__er l:W_e 
u_QQ__er l:W_e 
u_QQ__er b_Y!_e) 

IBM PS/2 Model 50 and 60 Technical Reference, 
page 3-13 

8.35. PS/2 OMA Registers 
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8.35. PS/2 OMA REGISTERS 

Bit Numbers 
Re..flister Size Comments 7 6 5 4 3 

Memory address 24 bits 1 .e_er channel 
1/0 address 16 bits 1.e_er channel 
Transfer count 16 bits 1 _Qer channel 
Telll_Q_orC!!Y_holdin_g 16 bits 1 for all channels 
Mask 4 bits 1 each for channels 0-3, 4-7 x x x x x 

Arb us 4 bits 1 each for channels 0 and 4 x x x x 
x 

Mode 8 bits 1 per channel x x x x 
x 

Status 8 bits 1 each for channels 0-3, 4-7 x 
x 

x 
x 

x 

Function 8 bits 1 for all channels 
(see note in source on DMA x x x x 
Extended Operations, page x 
3-18, for extended use of 
function register) 

x x x 
x 

x 

Refresh 9 bits lnd~endent of DMA 

Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 3-14 to 3-20 

See Also: 8.34. PS/2 Model 50/60/80 OMA 1/0 Address Map 

2 1 0 

x 
x x 

x x x 

x 
x x 

x 
x 

x 

x x x 

x 

x 
x 

Allowable Values 

alwC!Y_s one more than the number of DMA transfers 

RESERVED 
Mask bit (O=clear, 1 =Set) 
Channel select l00=0 or 4, 01 =1 or 5, 10=2 or 6, 11 =3 or 7JI 
RESERVED 
Arbitration levelj4-bit binC!!Y_ valuel 
RESERVED (bit 5 must be set to 0) 
OO=verify op, 01 =write op, 1 O=read op, 11 =reserved op 
OO=select channel 0 or 4, 01 =1 or 5 10=2 or 6, 11 =3 or 7 
channel 3 or 7 request 
channel 2 or 6 request 
channel 1 or 5 request 
channel 0 or 4 request 
terminal count on channel 3 or 7 
terminal count on channel 2 or 6 
terminal count on channel 1 or 5 
terminal count on channel 0 or 4 
When operating as function register: 
program countrol 
RESERVED 
channel number 

When operating as extended mode register: 
RESERVED (bit 4 must be 0) 

0=8 bit transfer, 1 =16-bit transfer 
O=read memory transfer, 1 =write to memory transfer 
O=verify , 1 =transfer data 
0=1/0 address e_g_uals OOOOH, 1 =use _Qro_g_rammed 1/0 addr. 

.i:::.,. 
"-..J 
0 

en 
CD 
9. 
5· 
::J 

CX> 



8.36. PS/2 COUNTER REGISTERS 

Bit Numbers 
Rf!fl}_ster Address Comments 7 6 5 4 3 

Read/write counter 0 40(64} 
Read/write counter 2 42166} 
Write control byte 43 (67) For counter 0 and 2 x x 

x x 

x 

Read/write counter 3 44}681 
Write control byte 47 (71) For counter 3 x x 

x x 

x 

Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 3-·29 to 3-32 

2 1 0 

x x 

x 

x x x 

SC1 a1 
RW1 a 

M2, M 

BCD:< 

SC1 a1 
RW1 a 

Allowable Values 

1d SCO: OO=counter 0, 1 O=counter 2 (others reserved) 
ncl RW2: OO=counter latch command 

01 =read/write counter bits 0-7 only 
1 O=read/write counter bits 8-15 only 
11 =read/write counter bits 0=7, then 8-15 

1, and MO: OOO=mode 0, 001 =mode 1 
01 O=mode 2, 011 =mode 3 
1 OO=mode 4, 101 =mode 5 

)= 16 bit bina!Y_ counter, 1 =BCD decimal counter 

11d SCO: OO=counter 3 (others reserved) 
ncl RW2: OO=counter latch select counter O 

01 =read/write counter bits 0-7 only 
1 O=reserved 
11 =reserved 

Must~ eO 

-u 
(') 
CJ) 
0 
c 
0 
CD 
O" 
0 
0 
~ 

~ 
""-J 
-t.. 
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8.37. PS/2 SYSTEM CONTROL PORT A (92H) 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x x Disk activity lig_ht Any bit set to 1 turns activi!Y_ lig_ht on 

x x RESERVED 
x x Watchdqg_ timer status R/0. O=no timeout, 1 =timeout occurred 

x RT/CMOS secur1!Y. lock O=unlocked, 1 =lockedidone b_y_ POSTI 
x A20 active indicator 0=A20 line is inactive, 1 =A20 is active 

x Alternate CPU reset O=~stem reset or write, 1 =..Q.Ulse alt reset_.2]n 

Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-194 to 4-195 

See Also: 8.38. PS/2 System Control Port B (61 H) 

8.38. PS/2 SYSTEM CONTROL PORT B (61 H) 

Bit Numbers 
7 6 5 4 3 2 1 0 Function for Write O_e_erations Function tor Read 0_12._erations 
x 1 =IRQ 0 resetltimer 0 ou!Q_ut latct}i Pari!i check state J1 =_Q_arity_ check occurredI 

x RESERVED Channel check state _{_1 =Channel check occurredl 
x RESERVED Mirrors timer 2 output condition 

x RESERVED TcmgJes on each refresh r~uest 
x 1 =Enable channel check JO=disablel Channel check status 

x 1 =Enable _Q_arlli'... check IO=disable} Par.!!Y_ check status 
x 1 =Enable s~aker data 10=disable_i S_Q_eaker data status 

x 1 =Enable timer 2 _g_ate IO=disable} Timer 2 _g_ate status 

Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-192 to 4-194 

See Also: 8.37. PS/2 System Control Port A (92H) 

8.39. PS/2 RT/CMOS AND NMI MASK (70H) 

Bit Numbers 
7 6 5 4 3 2 1 0 Function Allowable Values 
x Non-maskable interru_QUNM!l O=NMI masked, 1 =NMI enabled 

x RESERVED 
x x x x x x RT/CMOS RAM address LC.Used with ..Q.Ort 71 H to write to that addresaj_ 

Notes: Does not apply to Model 30 

Source: IBM PS/2 Model 50 and 60 Technical Reference, pages 4-194 and 4-183 
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9.01. 9-PIN SERIAL PORT CONNECTOR 

Pin# Descrpjion Abbrev. 
1 Data carrier detect DCD 
2 Receive data RX 
3 Transmit data TX 
4 Data terminal read.Y. DTR 
5 Si_g_nal _g_round GND 
6 Data set read_y DSR 
7 Re_g_uest to send RTS 
8 Clear to send CTS 
9 Rin_g_ indicator RI 

Notes: •Pin numbers refer only to DB-9P connector 
•RI connection not required to operate 
•*When AT configured as DTE device 

Direction* 
In 
In 
Out 
Out 

In 
Out 
In 
In 

Source: Communications and Networking for the IBM PC and Compatibles 
(Brady), Larry Jordan and Bruce Churchill, page 120 

See Also: 9.02. 25-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 

9.02. 25-PIN SERIAL PORT CONNECTOR 

Pin# Descr/Qtion Abbrev. 
1 Chassis _g_round 
2 Transmit data TX 
3 Receive data RX 
4 R~uest to send RTS 
5 Clear to send CTS 
6 Data set read_y_ DSR 
7 S!g_nal ground SG 
8 Carrier detect DCD 
9 Pos transmit current loo_g_ return** 
11 Ne_g_ transmit current IOOR data** 
18 Pos receive current loo_Q_ data** 
20 Data terminal reatjy_ DTR 
22 Ri1!9_ indicator RI 
25 N~ receive current lo~ return** 

Notes: •RI connection not required to operate 
•Pin numbers refer to DB-25P connector only 
•*When PC configured as DTE device 
•**Used for current loop communications only 

Direction* 

Out 
In 
Out 
In 
In 

In 
Out 
Out 
In 
Out 
In 
In 

Source: IBM Technical Reference Options and Adapters Volume 2, pages 
Async 23 to 24 

See Also: 9.01. 9-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 

9.03. PS/2 SERIAL PORT CONNECTOR 

Connector Pin Number Direction Model 30 Model 50160180 
System end 1 Not connected Not connected 

(DB25) 2 Out Transmit data Transmit data 
3 In Receive data Receive data 
4 Out R~uest to send Re_g_uest to send 
5 In Clear to send Clear to send 
6 In Data set reaQy_ Data set reatjy_ 
7 Sig_nal _ground Signal _ground 
8 In RLSD Data carrier detect 
9 Not connected Not connected 

10 Not connected Not connected 
11 Out Connected to _Qjn 20 Not connected 
12 Not connected Not connected 
13 Not connected Not connected 
14 Not connected Not connected 

(Continued) 
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Table 9.03. Continued 

Connector Pin Number Direction Model 30 Model 50160180 
System end 15 Not connected Not connected 

(DB25) 16 Not connected Not connected 
17 Not connected Not connected 
18 Not connected Not connected 
19 Not connected Not connected 
20 Out Data terminal read_y Data terminal reacly_ 

Source: 

See Also: 

21 Not connected Not connected 
22 In Rin_g_ indicate Rin_g_ indicate 
23 Not connected Not connected 
24 Not connected Not connected 
25 Not connected Not connected 

IBM PS/2 Model 30 Technical Reference, page 1-122 
IBM PS/2 Model 50 and 60 Technical Reference, page 4-171 

9.01. 9-pin Serial Port Connector 
9.02. 25-Pin Serial Port Connector 
9.04. RS-232C Serial Port Connector (DTE Device) 

9.04. RS-232C SERIAL PORT CONNECTOR (DTE DEVICE) 

Pin # Definition [&bbrev Direction 
1 Protective _g_round lchassis _g_roundl NA 
2 Transmitted data TX Out 
3 Received data RX In 
4 R~uest to send RTS Out 
5 Clear to send CTS In 
6 Data set read_y DSR In 
7 Signal 11round SG NA 
8 Received line s!g_nal detector DCD In 
9 RESERVED NA 

1 0 RESERVED NA 
1 1 UNASSIGNED NA 
1 2 SecondC!fY received line s!g_nal detector In 
1 3 Seconda.!Y_ clear to send In 
1 4 Secondary transmitted data Out 
1 5 Transmission s!g_nal element timin_g_ Out 
1 6 SecondaJY. received data In 
1 7 Receiver s!g_nal element timin_g_ In 
1 8 UNASSIGNED NA 
1 9 SecondC!fY r~uest to send Out 
20 Data terminal read_y_ DTR Out 
21 S!g_nal _g_uality_ detector In 
22 Rin_g_ indicator RI In 
23 Data signal rate selector 
24 Transmit s!g_nal element timin_g_ Out 
25 UNASSIGNED NA 

Notes: •The IBM PC and AT are normally configured as a DTE device 

Usedb_y_PC 
Yes, as defined 
Yes, as defined 
Yes, as defined 
Yes, as defined 
Yes, as defined 
Yes, as defined 
Yes, as defined 
Yes, as defined 
li+t current loo_Q}_ 
t-.b 

lt-t current loo_Q}_ 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 

IC+r current loo_Q}_ 
t-.b 
Yes, as defined 
t-.b 
Yes, as defined 
t-.b 
t-.b 

l.(-r current loo_pl 

Usedb_.l_AT 
Yes, different _Qin 
Yes, different _Qin 
Yes, different _Qjn 
Yes, different _Qjn 
Yes, different _Qjn 
Yes, different _Qjn 
Yes, different_Qjn 
Yes, different _Qjn 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
t-.b 
Yes, different _Qin 
t-.b 
Yes, different _Qjn 
t-.b 
t-.b 
t-.b 

•While not part of the standard, a DB-25P connector is often used at the DTE device, as in the IBM PC. 
Its pinouts look like this: 

Source: 

13 
0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

14 25 

EIA Standard RS-232-C, August 1969 
IBM PC/XT Technical Reference, page 1-211 

See Also: 9.01. 9-Pin Serial Port Connector 
9.02. 25-Pin Serial Port Connector 
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9.05. PS/2 15-PIN VIDEO CONNECTOR 

Connector Pin Number Direction Monochrome Color 
System end 1 Out NOPIN Red 

(DB15) 

Notes: 

Source: 

See Also: 

2 Out Mono Green 
3 Out NOPIN Blue 
4 NOPIN NOPIN 
5 Self test Self test 
6 KEY Red return* 
7 Mono return Green return* 
8 NOPIN Blue return* 
9 NOPIN NOPIN 
10 Djgjtal_g_round Djgjtal_g_round 
11 NOPIN DJgital ground 
12 Djgjtal_g_round NOPIN 
13 Out HS_y_nc HS_y__nc 
14 Out VS_ync VS_ync 
15 NOPIN NOPIN 

*Analog grounds 

IBM PS/2 Model 30 Technical Reference, page 1-78 
IBM PS/2 Model 50 and 60 Technical Reference, 
page 4-125 

9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 

9.06. CGA COMPOSITE VIDEO CONNECTOR 

Pin# 

2 

Notes: 

Source: 

Direction* 
Peak to Out 
Ground 

•Video signal is approximately 1.5Vdc 
•Pin numbers refer to RCA phono jack (1 =pin, 2=shell) 
•*From PC 

IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 24 

See Also: 9.10. MDA Video Connector 
9.11 . CGA RGB Connector 
9.12. EGA RGB Connector 
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9.07. EGA FEATURE CONNECTOR 

Pin Number Signal Name Direction 
1 GND 
2 -12V 
3 +12V 
4 J1 
5 J2 
6 G'OUT Out 
7 R'OUT Out 
8 B'OUT Out 
9 ATRS/L 
10 BOUT Out 
11 GOUT Out 
12 G In 
13 R' In 
14 B ,In 
15 R In 
16 ROUT Out 
17 FEAT 1 Out 

Notes: •Signals preceded by a minus 
sign are negative true 

Source: IBM Technical Reference Options 
and Adapters Volume 1, pages 
EGA 76-78 

See Also: 9.12. EGA RGB Connector 

9.08. CGA LIGHT PEN CONNECTOR 

Pin# DescriR]ion 
1 -Light pen input 
2 KEYINOT USEDI 
3 -Light pen switch 
4 Chassis _ground 
5 +5Vdc 
6 +12Vdc 

Pin Number 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Direction* 
In 

In 

Out 
Out 

Notes: •Pin numbers refer to 6-pin Berg Strip on CGA board (P2) 
•*From PC 

Sjg[lal Name Direction 
BLANK 
FEATO Out 
FCI In 
FCO In 
G'/l In 
B'N In 
HIN In 
VIN In 
14 MHz 
Internal Out 
EXTOSC Out 
VOUT Out 
HOUT Out 
GND 
+5V 

Source: IBM Technical Reference Options and Adapters Volume 2, page Color/Graphics 25 

See Also: 9.09. CGA RF Modulator Connector 
9.10. MDA Video Connector 
9. 11. CGA RGB Connector 
9.12. EGA RGB Connector 

9.09. CGA RF MODULATOR CONNECTOR 

Pin# DescriQtion 
1 +12Vdc 
2 KEY INOT USEDJ_ 
3 Composite video ou!Q_ut 
4 Logic_ground 

Direction* 
Out 

Out 

Notes: •Pin numbers refer to 4-pin Berg Strip on CGA board (P1) 
•*From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 25 

See Also: 9.08. CGA Light Pen Connector 
9.10. MDA Video Connector 
9.11 . CGA RGB Connector 
9.12. EGA RGB Connector 

477 



478 

9.10. MDA VIDEO CONNECTOR 

Pin# Description Direction* 
1 Ground 
2 Ground 
3 NOT USED 
4 NOT USED 
5 NOT USED 
6 +Intensity Out 
7 +Video Out 
8 +Horizontal Out 
9 -Vertical Out 

Notes: •Pin numbers refer to DB-9 connector 
•Signal voltages are 0.0 to 0.6 Vdc (0 level) and +2.4 to 3.5Vdc (1 level) 
•Parallel port pinouts are documented separately; see 9.34. Parallel Printer Connector 
•*From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, page Monochrome 9 

See Also: 9.09. CGA RF Modulator Connector 
9.12. EGA RGB Connector 
9.13. VGA RGB Connector 
9.34. Parallel Printer Connector 

9.11. CGA RGB CONNECTOR 

Pin# Description 
1 Ground 
2 Ground 
3 Red 
4 Green 
5 Blue 
6 +lntensTIY 
7 RESERVED 
8 +Horizontal drive 
9 -Vertical drive 

Direction* 

Out 
Out 
Out 
Out 
Out 
Out 
Out 

Notes: •Pin numbers refer to DB-9 connector 
•*From PC 

Source: IBM Technical Reference Options and Adapters Volume 2, 
page Color/Graphics 24 

See Also: 9.06. CGA Composite Video Connector 
9.08. CGA Light Pen Connector 
9.09. CGA RF Modulator Connector 
9.10. MDA Video Connector 
9.12. EGA RGB Connector 
9.13. VGA RGB Connector 

9.12. EGA RGB CONNECTOR 

Pin# Description 
1 Ground 
2 S. red 
3 Red 
4 Green 
5 Blue 
6 lntensi!}t/s. _g_reen 
7 S. blue/mono video 
8 Horizontal drive 
9 Vertical drive 

Direction* 

Out 
Out 
Out 
Out 
Out 
Out 
Out 
Out 

Notes: •Pin numbers refer to DC-9 connector 
•*From PC 

Source: IBM Technical Reference Options and Adapters Volume 1, 
page Enhanced Graphics Adapter 83 

See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
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9.13. VGA RGB CONNECTOR 

Pin# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Notes: 

Function Mono DiSQ. 
Red 
Green Mono ou~ut 
Blue 
RESERVED 
Djgital_g_round Self test 
Red return Ianalo_g_g_round} KEY 
Green return lanalo__g_g_roundl Mono return 
Blue return Ianalo_g_g_round} 
Plug_ 
D_jgital_g_round D_jgital_g_round 
RESERVED 
RESERVED D_jgital_g_round 
Horizontal drive Horizontal drive 
Vertical drive Vertical drive 
RESERVED 

•Pin numbers refer to DC-15 connector 
•*From PC 

Color Dis_12. 
Red ou~ut 
Green ou~ut 
Blue ou~ut 

Self test 
Red return 
Green return 
Blue return 

D_jgital_g_round 
D_jgital_g_round 

Horizontal driv~ 
Vertical drive 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-125 

See Also: 9.10. MDA Video Connector 
9.11. CGA RGB Connector 
9.12. EGA RGB Connector 

9.14. PC & XT FLOPPY DISK CONTROLLER INTERNAL CONNECTOR 

Pin Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

Notes: 

Source: 

See Also: 

S!IJ!lal Name Direction 
Ground 
UNUSED 
Ground 
UNUSED 
Ground 
UNUSED 
Ground 
Index From drive 
Ground 
Motor enable A From controller 
Ground 
Drive select B From controller 
Ground 
Drive select A From controller 
Ground 
Motor enable B From controller 
Ground 
Direction lste_i:m_er motor)_ From controller 
Ground 
Ste_Q_Q_ulse From controller 
Ground 
Write data From controller 
Ground 
Write enable From controller 
Ground 
TrackO From drive 
Ground 
Write _Ql"Otect From drive 
Ground 
Read data From drive 
Ground 
Select head 1 From controller 
Ground 
UNUSED 

•All signals are at standard TTL levels 
•Connector is a 34-pin keyed edge connector 
(key between pins 6 and 8) 
•Even numbers are on component side of board 

IBM PC/XT Technical Reference, page 1-128 

9.15. PC & XT Floppy Disk Controller External Connector 

479 

Direction* 
Out 
Out 
Out 

Out 
Out 
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9.15. PC & XT FLOPPY DISK CONTROLLER EXTERNAL CONNECTOR 

Pin Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Notes: 

Source: 

Sig_nal Name Direction 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 
Index From drive 
Motor enable C From controller 
Drive select D From controller 
Drive select C From controller 
Motor enable D From controller 
Direction J_ste__QQ_er motod_ From controller 
Ste_Q_Qulse From controller 
Write data From controller 
Write enable From controller 
TrackO From drive 
Write _Qrotect From drive 
Read data From drive 
Select head 1 From controller 
NOT USED 

•All signals are at standard TTL levels 
•Connector is a 37-pin D-Shell connector 

IBM PC/XT Technical Reference, page 1-129 

Pin Number Sigt7a/ Name Direction 
20 Ground 
21 Ground 
22 Ground 
23 Ground 
24 Ground 
25 Ground 
26 Ground 
27 Ground 
28 Ground 
29 Ground 
30 Ground 
31 Ground 
32 Ground 
33 Ground 
34 Ground 
35 Ground 
36 Ground 
37 Ground 

See Also: 9.14. PC & XT Floppy Disk Controller Internal Connector 

9.16. XT FIXED DISK CONTROLLER CONNECTOR J1 

Pin Number S!IJ!lal Name Direction 
1 Ground 
2 -Reduced write currenfiActive Lowl From controller 
3 Ground 
4 RESERVED 
5 Ground 
6 -Write _g_ate }Active Lowl From controller 
7 Ground 
8 -Seek com_.Q!ete I Active Lowl From drive 
9 Ground 
10 -Track OOJActive Low} From drive 
11 Ground 
12 -Write faultIActive Low}_ From drive 
13 Ground 
14 -Head select 0 IActive Low} From controller 
15 Ground 
16 RESERVED 
17 Ground 
18 -Head select 1 IActive Lowl From controller 
19 Ground 
20 -Index I Active LoW_I From drive 
21 Ground 
22 -ReadtlActive Low} From drive 
23 Ground 
24 -Ste_tl}\ctive LoW_I From controller 
25 Ground 
26 -Drive select 1 J_Active Low} From controller 
27 Ground 
28 -Drive select 2 J_Active Low} From controller 
29 Ground 
30 RESERVED From drive 
31 Ground 
32 RESERVED From controller 
33 Ground 
34 -Direction in J_Active Low} From controller 

Notes: •Signals preceded by a minus sign are negative true 
•Connector is 34-pin double-row plug 

Source: IBM PC/XTTechnical Reference, page 1-149 

See Also: 9.14. PC & XT Floppy Disk Controller Internal Connector 
9.15. PC & XT Floppy Disk Controller External Connector 
9.17. XT Fixed Disk Controller Connectors J2 and J3 
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9.17. XT FIXED DISK CONTROLLER CONNECTORS J2 AND J3 

Pin Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Notes: 

Source: 

See Also: 

Sjgna/Name Direction 
Drive select From drive 
Ground 
RESERVED 
Ground 
NOPIN_(_k~ 
Ground 
RESERVED 
Ground 
UNUSED 
UNUSED 

•Signals preceded by a minus sign are 
negative true 
•Connector is 20-pin double-row plug with 
key notch at pin 5 

IBM PC/XT Technical Reference, page 1-149 

9.14. PC & XT Floppy Disk Controller Internal Connector 
9.15. PC & XT Floppy Disk Controller External Connector 
9.16. XT Fixed Disk Controller Connector J1 

9.18. PS/2 MODEL 30 DISKETTE DRIVE CONNECTOR 

Pin Number Direction Sf9....na/Name 
1 Signal _ground 
2 Out -H!.9.h densl!Y_ select J:Active Low.I 
3 RESERVED 
4 RESERVED 
5 S!.g_nal _g_round 
6 RESERVED 
7 S!.g_nal _g_round 
8 In -Index _(_Active Lowl 
9 S!g_nal _g_round 
10 Out -Motor enable 1 _(_Active Lowl 
11 S!g_nal _g_round 
12 Out -Drive select 0 _(_Active Low_l 
13 S!g_nal _ground 
14 Out -Drive select 1 lActive LowJ 
15 S!g_nal _ground 
16 Out -Motor enable 0 J:Active Low} 
17 S!g_nal _ground 
18 Out -Direction J:Active Low I 
19 S!g_nal _ground 
20 Out -St~Active Low.I 
21 Sig_nal _ground 
22 Out -Write data J:Active LowI 
23 Signal _ground 
24 Out -Write enable IActive LowI 
25 S_!.9.nal _g_round 
26 In -Track 0 _(_Active Lowl 
27 S!g_nal _g_round 
28 In -Write _Qrotect_(_Active Lowl 
29 S!g_nal _g_round 
30 In -Read data _(_Active Low_l 
31 S_!.9.nal _g_round 
32 Out -Head 1 select1Active Lowl 
33 S_!.9.nal _g_round 
34 In -Diskette chan_g_e _(_Active Lowl 
35 Ground 
36 Ground 
37 Ground 
38 Out +5V 
39 Ground 
40 Out +12V 

Notes: Drive gets power via this connector 

Source: IBM PS/2 Model 30 Technical Reference, page 1-105 

See Also: 9.20. PS/2 Model 50 Diskette Drive Connector 
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Pin Number Sf9....na/Name Direction 
11 Ground 
12 Ground 
13 MFM write data From controller 
14 -MFM write data I Active Loaj_ From controller 
15 Ground 
16 Ground 
17 MFM read data From drive 
18 -MFM read data_(_Active Lowl From drive 
19 Ground 
20 Ground 
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9.19. PS/2 MODEL 30 FIXED DRIVE CONNECTOR 

Pin Number Direction Si_g_na/Name 
1 Out RESET ORV 
2 In -DISK installed 
3 In/out DO 
4 Ground 
5 In/out 01 
6 Ground 
7 In/out 02 
8 Ground 
9 In/out 03 
10 Ground 
11 In/out 04 
12 Ground 
13 In/out 05 
14 Ground 
15 In/out 06 
16 Ground 
17 In/out 07 
18 Ground 
19 Out -IOR 
20 Ground 
21 Out -IOW 
22 Ground 
23 Out -DISK CS 
24 Ground 
25 Out AO 
26 Ground 
27 Out A1 
28 Ground 
29 Out A2 
30 Out +5V 
31 RESERVED 
32 Out +5V 
33 Out -DACK3 
34 Ground 
35 In DRQ3 
36 Ground 
37 In IRQ5 
38 Ground 
39 In IOCH reaQy_ 
40 Out +12V 
41 Spare 
42 Out +12V 
43 S2are 
44 Out +12V 

Notes: Drive gets power via this connector 

Source: IBM PS/2 Model 30 Technical Reference, page 1-107 

See Also: 9.16. XT Fixed Disk Controller Connector J1 
9.17. XT Fixed Disk Controller Connectors J2 and J3 
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9.20. PS/2 MODEL 50 DISKETTE DRIVE CONNECTOR 

Connector Pin Number Direction Sjg_nal 
50-pin PC 1 In 2nd drive installed 

Edge Connector 2 Out -H!g_h densi!Y_ select _(_Active Lowl 
3 Ground 
4 Ground 
5 Ground 
6 RESERVED 
7 S!g_nal _g_round 
8 In -Index _(_Active LowJ 
9 S!g_nal _g_round 
10 Out -Motor enable 0 __(_Active Lowj 
11 S!g_nal _g_round 
12 Out -Drive select 1 _{Active Loaj_ 
13 Ground 
14 Out -Drive select 0 __(_Active Lowl 
15 S!g_nal _g_round 
16 Out -Motor enable 1 {_Active Lowj 
17 S!g_nal _g_round 
~o r. ..• -n: .. - +:-..,, A +iu I ruu\ 

i9 Sfg_nai _g_round 
10 IVUl I u11c:;Cuv11 (nCuv8 L-vv• / 

20 Out -Ste_Q I Active Low_[ 
21 Si_g_nal _g_round 
22 Out -Write data IActive LowI 
23 Si_g_nal__ground 
24 Out -Write enable IActive LowI 
25 Si_g_nal__ground 
26 In -Track 0 IActive Low} 
27 Sjgnal _g_round 
28 In -Write _Qrotect I Active Low I 
29 Signal _ground 
30 In -Read data _(_Active Lowl 
31 S.!.g_nal _g_round 
32 Out -Head 1 select _(_Active Lowl 
33 S.!.g_nal _g_round 
34 In -Diskette chan_g_e __(_Active Lowl 
35 Ground 
36 Ground 
37 Ground 
38 +5V 
39 Ground 
40 +12V 
41 RESERVED 
42 RESERVED 
43 RESERVED 
44 RESERVED 
45 RESERVED 
46 RESERVED 
47 RESERVED 
48 RESERVED 
49 RESERVED 
50 RESERVED 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-153 

See Also: 9.18. PS/2 Model 30 Diskette Drive Connector 
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9.21. PC & XT POWER SUPPLY CONNECTORS 

Connector 
5.25 floppy drive 

Fixed disk drive 
(or 2nd floppy) 

System board 1 

System board 2 

Notes: 

Source: 

Pin Number S!B._na!Name 
1 +12V 
2 Ground 
3 Ground 
4 +5V 
1 +12V 
2 Ground 
3 Ground 
4 +5V 
1 Ground 
2 Ground 
3 -5V 
4 +5V 
5 +SV 
6 +5V 
1 Power _ground 
2 KEY 
3 +12V 
4 -12V 
5 Ground 
6 Ground 

Connectors are 4-pin molex connectors or 12-pin, 
2-row plugs 

IBM PC/XT Technical Reference, pages 1-21 to 1-24 

9.22. AT BATTERY CONNECTOR J21 

Pin Number 
1 
2 
3 
4 

Notes: 

Source: 

See Also: 

Sjg_nal Name 
Ground 
NOT USED 
Ke_y_ 
6 Vdc 

Connector is a 4-pin keyed Berg connector 
(keyed on pin 3) 

IBM PC/AT Technical Reference, page 1-72 

9.23. AT Power Supply Connectors PSS, PS9, 
PS10, PS11, and PS12 
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I 

9.23. AT POWER SUPPLY CONNECTORS PSS, PS9, PS10, PS11, and PS12 

Connector 
System board 1 

PSS 
Back of board 

System board 2 
PS9 

Front of board 

PS10 
1st floppy 

PS11 
2nd floppy 

PS12 
Fixed disk 

Notes: 

Source: 

See Also: 

Pin Number Sfg_nal Name 
1 Power good 
2 +SVdc 
3 +12Vdc 
4 -12Vdc 
5 Ground 
6 Ground 
1 Ground 
2 Ground 
3 -5Vdc 
4 +5Vdc 
5 +SVdc 
6 +SVdc 
1 +12V 
2 Ground 
3 Ground 
4 +5V 
1 +12V 
2 Ground 
3 Ground 
4 +SV 
1 +12V 
2 Ground 
3 Ground 
4 +SV 

Connectors are 4-pin molex connectors or 6-pin, 
1-row plugs 

IBM PC/AT Technical Reference, pages 1-71 and 3-7 

9.22. AT Battery Connector J21 

9.24. PS/2 MODEL 30 POWER SUPPLY CONNECTORS 

Connector Pin Number Signal Name 
P3 1 Power _g_ood 

Rear of system 2 Ground 
3 +12V 
4 -12V 
5 Ground 
6 Ground 

P4 1 Ground 
Front of system 2 Ground 

3 -sv 
4 +SV 
5 +SV 
6 +5V 

Notes: Connectors are 6-pin, 1-row plugs 

Source: IBM PS/2 Model 30 Technical Reference, page 3-6 
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9.25. PS/2 MODEL 50 POWER SUPPLY CONNECTOR 

Connector Pin Number Direction Sjg__nal 
50-pin PC 1 -12V 

edge connector 2 Slg_nal _g_round 
3 +12V 
4 Slg_nal _g_round 
5 +12V 
6 Slg_nal _g_round 
7 +12V 
8 Slg_nal _g_round 
9 +12V 
10 Slg_nal _g_round 
11 +12V 
12 Slg_nal _g_round 
13 +12V 
14 Slg_nal _g_round 
15 +5V 
16 Slg_nal _g_round 
17 +5V 
18 Slg_nal _g_round 
19 +5V 
20 Slg_nal _g_round 
21 +5V 
22 Slg_nal _g_round 
23 +5V 
24 Sjg_nal _g_round 
25 +5V 
26 Sjg_nal _g_round 
27 +5V 
28 Sjg_nal _g_round 
29 +5V 
30 Sjg_nal _g_round 
31 +5V 
32 Sjg_nal _g_round 
33 +5V 
34 Sjg_nal _g_round 
35 +5V 
36 Sjg_nal _g_round 
37 +5V 
38 Sjg_nal _g_round 
39 +5V 
40 Sjg_nal _g_round 
41 +5V 
42 Sjg_nal _g_round 
43 +5V 
44 Sjg_nal _g_round 
45 +5V 
46 Sjg_nal _g_round 

I 
47 +5V 
48 Sjg_nal _g_round 

l 49 In System status 
50 Out Power _g_ood 

Source: iBM PSi2 Modei 50 and 60 Technical Reference, page 5-6 
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9.26. PS/2 MODEL 60 POWER SUPPL V CONNECTOR 

Connector Pin Number Direction Sjg_nal 
15-pin 1 +5V 

arranged as 2 Slg_nal _g_round 
3x5 keyed 3 +12V 

matrix 4 +5V 
5 Sig_nal _g_round 
6 Slg_nal _g_round 
7 +5V 
8 Slg_nal _g_round 
9 -12V 
10 +5V 
11 Sig_nal _g_round 
12 Out Power _g_ood 
13 +5V 
14 Slg_nal _g_round 
15 In System status 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 5-7 

9.27. PC & XT KEYBOARD CONNECTOR 

Pin Number Sjg_nal Name 
1 +K~board clock:I+5Vdc s.!g_nal leve[ 
2 +K~board data1+5Vdc sjg_nal level)_ 
3 -Ke_y_board reset Inot used ~ ke_yboard} 
4 Ground 
5 +5Vdc 

Notes: Connector is a 5-pin DIN connector 

Source: IBM PC/XT Technical Reference, page 1-29 

See Also: 9.28. PS/2 Keyboard and Mouse Connector 

9.28. PS/2 KEYBOARD AND MOUSE CONNECTOR 

Connector Pin Number S!IJ.!la!Name 
System end 1 +KBD DATA 
(6-pin DIN) 2 RESERVED 

3 Ground 
4 +5V 
5 +KBD CLK 
6 RESERVED 

Shield Frame _ground 
Keyboard end A RESERVED 
(6-pin phone) B +KBD DATA 

c Ground 
D +KBD CLOCK 
E +5V 
F RESERVED 

Shield Frame_ground 

Source: IBM PS/2 Model 30 Technical Reference, page 4-41 

See Also: 9.27. PC & XT Keyboard Connector 

9.29. AT POWER LED AND KEVLOCK CONNECTOR J20 

Pin Number Sjg_nal Name 
1 LED _Q_ower 
2 Ke_y 
3 Ground 
4 Ke_y_board inhibit 
5 Ground 

Notes: Connector is a 5-pin Berg strip 

Source: IBM PC/AT Technical Reference, page 1-72 
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9.30. PS/2 MODEL 50/60/80 MEMORY MODULE CONNECTOR 

Connector Pin Number Direction SJ9!1al 
30-pin 1 SV 

2 In -Column address strobe lActive Lowl 
3 In/out D1 
4 In A1 
5 In A2 
6 In/out D2 
7 In A3 
8 In A4 
9 Ground 
10 In/out D3 
11 In AS 
12 In A6 
13 In/out D4 
14 In A7 
15 In AS 
16 In/out DS 
17 In A9 
18 No connection 
19 In RAS1* 
20 In/out D6 
21 In -Write strobe IActive Lowl 
22 Ground 
23 In/out D7 
24 Out Presence detect 1 
25 In/out DB 
26 Out Presence detect 2 
27 In Row address strobe 
28 No connection 
29 In/out D9 _{Q_ar!M_ 
30 +SV 

Notes: *Applicable only to 512 KB modules 

Source: IBM PS/2 Model 50 and 60 Technical Reference, page 4-181 

9.31. PS/2 PARALLEL PORT CONNECTOR 

Connector 
System end 

(DB25) 

Notes: 

Source: 

See Also: 

Pin Number Direction* Sig[lal 
1 In/out -STROBE 1Active Low) 
2 In/out DO 
3 In/out D1 
4 In/out D2 
5 In/out D3 
6 In/out D4 
7 In/out DS 
8 In/out D6 
9 In/out D7 
10 In -ACK lActive Lowl 
11 In BUSY 
12 In PE 
13 In SLCT 
14 Out -AUTO FEED XT J:Active Lo~ 
15 In -ERROR _(_Active Lowl 
16 Out -INIT J:Active Low} 
17 Out -SLCT IN lActive Loaj_ 
18 Ground 
19 Ground 
20 Ground 
21 Ground 
22 Ground 
23 Ground 
24 Ground 
25 Ground 

*From computer 

IBM PS/2 Model 30 Technical Reference, page 1-126 
IBM PS/2 Model 50 and 60 Technical Reference, page 4-179 

9.32. Centronics Parallel Connector 
9.34. Parallel Printer Connector 
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9.32. CENTRONICS PARALLEL CONNECTOR 

Pin# Definition Direction 
1 -Strobe In 
2 Data 1 In 
3 Data2 In 
4 Data3 In 
5 Data4 In 
6 Data5 In 
7 Data6 In 
8 Data 7 In 
9 Data8 In 
10 -Acknowled_g_e 1Active Low) Out 
11 Bus_y_ Out 
12 PC!Q_er End Out 
13 Select Out 
14 -Auto Feed 1Active Low} In 
15 NOT USED 
16 Lo_gjcal _g_round 
17 Chassis ground 
18 INOTUSED 
19 Ground return for -Strobe 
20 Ground return for Data 1 
21 Ground return for Data 2 
22 Ground return for Data 3 
23 Ground return for Data 4 
24 Ground return for Data 5 
25 Ground return for Data 6 
26 Ground return for Data 7 
27 Ground return for Data 8 
28 Ground return for -Acknowled_g_e 
29 Ground return for bu~ 
30 Ground 
31 -Printer lnit 1Active Lo~ In 
32 -Fault _{f\ctive Lowl Out 
33 Ground 
34 NOT USED 
35 Pulled u_g_ to +5V throu_g_h 4. 7K ohm resistor 
36 -Select In IActive Low} In 

Notes: Connector is an Amphenol 57-30360 or equivalent 
(Centronics parallel) 

Source: IBM Technical Reference Options and Adapters Volume 1, 
pages Graphics Printer 29 to 31 

See Also: 9.04. RS-232C Serial Port Connector (DTE Device) 
9.31. PS/2 Parallel Port Connector 
9.34. Parallel Printer Connector 

9.33. GAME ADAPTER CONNECTOR 

Pin# Direction 
1 Out 
2 In 
3 In 
4 
5 
6 In 
7 In 
8 Out 
9 Out 
10 In 
11 In 
12 
13 In 
14 In 
15 Out 

Notes: 

Source: 

Signal Name Active Function 
+5Vdc 
Button 4 H!g_h Paddle 1 button,l~stick A button 
Position O Hjgh Paddle 1 J:>Q_Sition, jo_y_stick A x-coordinate 
Ground 
Ground 
Position 1 H!g_h Paddle 2_g_osition,jo_y_stick A_.Y:-coordinate 
Button 5 High Paddle 2 button 
+5Vdc 
+5Vdc 
Button 6 H!g_h Paddle 3 button, io_y_stick B button 
Position 2 H!g_h Paddle 3 _g_osition,jo_y_stick B x-coordinate 
Ground 
Position 3 H!g_h Paddle 4 _g_osition,jo_y_stick B _.Y:-coordinate 
Button 7 H!g_h Paddle 4 button 
+5Vdc 

Connector used is a female DB-15 

IBM Technical Reference Options and Adapters Volume 2, pages 
Game Adapter 6 and 7 
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9.34. PARALLEL PRINTER CONNECTOR 

Pin# Direction 
1 Out 
2 Out 
3 Out 
4 Out 
5 Out 
6 Out 
7 Out 
8 Out 
9 Out 
10 In 
11 In 
12 In 
13 In 
14 Out 
15 In 
16 Out 
17 In 
18 NA 
19 NA 
20 NA 
21 NA 
22 NA 
23 NA 
24 NA 
25 NA 

Notes: 

Source: 

See Also: 

Sjg_nal Name Active Function 
Strobe Low Indicates valid data available 
Data bit O HlQ!l Least sig_nificant bit of data b_yte 
Data bit 1 Hl_g_h 
Data bit 2 Hjg_h 
Data bit3 Hl_g_h 
Data bit 4 Hl_g_h 
Data bit 5 Hl_g_h 
Data bit 6 Hl_g_h 
Data bit 7 Hjg_h Most sig_nificant bit of data b_Y1_e 
Acknowled_g_e Low Indicates data received and device is read_y_ for more 
Bus_y_ Hl_g_h Device cannot receive data 
P.End Hl_g_h Device is "out of J1aQ_er" 
Select Hl_g_h Device is in "selected state" 
Auto Feed Low Device to j)_erform line feed after each line sent 
Error Low Device unable to _Q_erform 
Initialize _Qrinter Low Reset device to initial state 
Select in_11ut Low Device can acce_m in_11ut 
Ground NA 
Ground NA 
Ground NA 
Ground NA 
Ground NA 
Ground NA 
Ground NA 
Ground NA 

•Connector used is a female DB-25 
•The original printer adapter and monochrome display adapter parallel ports 
are output-only; no provision for parallel input was made until introduction of 
the PS/2 

IBM Technical Reference Options and Adapters Volume 2, page Printer Adapter 7 

9.31. PS/2 Parallel Port Connector 
9.32. Centronics Parallel Connnector 

9.35. PC & XT SPEAKER CONNECTOR 

Pin Number 
1 
2 
3 
4 

Notes: 

Source: 

Signal Name 
Data 
Ke_y_ 
Ground 
+5 Volts 

Connector is a 4-pin keyed Berg connector 
(keyed on pin 2) 

IBM PC/XT Technical Reference, page 1-20 
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9.36. 8088 AND 8086 PINOUTS 

40·pln DIP packaging: 44-pln PLCC packaging: 

notched end Address 11 
Ground +5V Addmss 12 

Address 13 
Address/Data 14 Address/Data 15 I Address 14 

I I Ground 
Address/Data 13 Address/Data 16 I Status 3 I I I No Connection 

I I I I +5V 
Address/Data 12 Address/Data 17 I Status 4 I I I I I Address 15 

I I I I I I Address 161 Status 3 
Address/Data 11 Address/Data 18 I Status 5 I I I I I I I Address 17 I Status 4 

I I I I I I I I Adciress 181 Status 5 
Address/Data 10 Address/Data 191 Status 6 

nQtrh 
Address/Data 9 7 -Bus High Enable I Status 7 

J_ I I I I I I I I 
• -· ., - - 4 3 2 1 44 43 42 41 40

1 

Address/Data 8 

Address/Data 7 

Address/Data 6 

Address/Data 5 

Address/Data 4 

Address/Data 3 

Address/Data 2 

Address/Data 1 

Address/Data 0 

Nonmaskable Interrupt 

Interrupt Request 

Clock 

Ground 

Notes: 

Source: 

See Also: 

Address 10 7 
Mini-Max 

Address 9 8 
-Read 

Address 8 9 
10 -Request O I -Grant 0 (Hold) 

Address 7 10 
11 -Request 1 I -Grant 1 (Hold Acknowledge) 

Address 6 11 
12 -Lock (-Write) 

Address 5 12 
13 -Status 2 (Memory/-10) 

Address4 13 
14 -Status 1 (Data Transmit!-Receive) 

Address3 14 
15 -Status 0 (-Data Enable) 

Address2 15 
16 Queue Status 0 (Address Latch Enable) 

Address 1 16 
17 Queue Status 1 (-Interrupt Acknowledge) 

Address 0 17 
18 -Test 

19 Ready 

20 Reset 

Items in parentheses refer to function when chip is in Minimum mode (pin 33 held high) 

Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-1 to 2-5, 2-31, 2-60, and 2-90 

9.37. 80286 Pinouts 
9.38. 80386 Pinouts 

391 No Connection 

381Address 161 Status 6 

3 71 ·81Js High Enable I Status 7 

36 Mini-Max 

351-Read 

341-Request 0 I -Grant 0 

331-Request 1 I -Grant 1 

321-Lock 

31 I -Status 2 

301-Status 1 

291-status o 
~2(11 211 221231 241 251 261 211 28, 
I I I I I I I I I I v 
I I I I I I I I I v Queue Status 0 
I I I I I I I I v Queue Status 1 
I I I I I I I v -Test 
I I I I I I v Ready 
I I I I I v Reset 
I I I I v No Connection 
I I I v Ground 
I I v Clock 
I v lnt1~rrupt Request 
v Nonmaskable Interrupt 

No Connection 

""U 
() 

en 
0 
c: 
0 
CD 

8 
~ 

~ 
<.O ....... 
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9.37. 80286 PINOUTS 

68-pin LCC packaging: 

Data 15 
Data 7 

Data 14 
Data 6 

Data 13 
Data 5 

Data 12 
Data 4 

Data 11 
Data 3 

Data 10 
Data 2 

Data 9 
I Data 1 
I I Data B 

I I Data o 
I I I System Ground 

51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 
Substrate Filter Capacitor 52 34 Address O 

-Error 53 33 Address 1 

-Busy 54 32 Address2 

No Connection 55 31 Clock 

No Connection 56 68-pin Ceramic Leadless Chip Carrier Packaging 30 +5V 
(viewed from top of component when 

Interrupt Request 57 mounted on board) 29 Reset 

No Connection 58 28 Address 3 

Nonmaskable Interrupt 59 27 Address4 

System Ground 60 26 Address5 

Processor Extension Operand Request 61 25 Address 6 

+5V 62 24 Address 7 

-Ready 63 23 AddressB 

Hold 64 22 Address 9 

Hold Acknowledge 65 21 Address 10 

Code I -Interrupt Acknowledge 66 20 Address 11 

Memory I -10 Select 67 19 Address 12 

-Bus Lock 68 18 Address 13 
1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
I I I I I I I I I I I I I 
I I I I I I I I I I I I Address 14 
I I I I I I I I I I I Address 15 
I I I I I I I I I I Address 16 
I I I I I I I I I Address 17 
I I I I I I I I Address 18 
I I I I I I I Address 19 
I I I I I I Address20 
I I I I I I I Address21 
I I I I I I System Ground 
I I I I Address 22 I 

I I I Address23 
I I I -Processor Extension Operand Acknowledge 
I I -Status 0 
i -Status 1 
I Connection 
I Connection 

-Bus High Enable 

(Continued) 
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PC Sourcebook 

Table 9.37. Continued 

Substrate Filter Capacitor (-Error) ml 
-Busy (No Connection) IMl 

No Connection (Interrupt Request) [§§] 

No Connection (Nonmaskable Interrupt) ml 
System Ground (Proc. Ext. Op. Request) []Q] 

+5V {-Ready} I rnJ 
Hold (Hold Acknowt8dge) !El 

Code/Interrupt Ack. (Mem/10 Select) []§] 

-Lock (No Connection) rnJ 
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Data 15 (-Error) 
I Data 14 (Data 7) 
I Data 13 (Data 6) 
I I Data 12 (Data 5) 
I I Data 11 (Data 4) 
I I I Data 10 (Data 3) 
I I I I Data 9 (Data 2) 
I I I I I Data 8 (Data 1) 
I ! I I ! ! srstem Ground (Data OJ 

[]I] [ffi 

[g] [][] 

11§:] 

[El 

mJ 
WJ 
[§11 

[g] 

[£] ~ @J WJ cm 
@] ffi] mJ @] ~ 

68-Pin Grid Array Packaging 
(As viewed from top when mounted on board) 
(names in parens are for inner pins) 

mJ mJ 
l]fil ~ 

~ 
[fil] 

~ 

cm 
ml 

l]fil 

cw [ill 

mJ Address 0 (Data 0) 

mJ Address 2 (Address 1) 

[]Q] +5V (Clock) 

[g§] Address 3 (Reset) 

fill Address 5 (Address 4) 

1241 I Address 7 (Address 6) 

cm Address 9 (Address 8) 

[gQ] Address 11(Address10) 

[gJ W [[) (]] (]]] (]]] D::il m:J (]]] (]]] Address 13 (Address 12) 

m m m m m DI! m::i IJ]] ITZJ 
I 
I Address 14 (Address 12) 

I Address 16 (Address 15) 
I Address 18 (Address 17) 

I Address 20 (Address 19) 
I System Ground (Address 21) 

I Address 23 (Address 22) 
I -Status 0 (-Proc. Ext. Op. Ack.) 

I No Connection (-Status 1) 
-Bus High Enable (No Connection) 

Notes: Items in parentheses refer to inner pin connections on PGA packaging 

Source: 

See Also: 

Intel Microprocessor and Peripheral Handbook Volume 1, pages :?-2 to 3-4 

9.36. 8088 and 8086 Pinouts 
9.38. 80386 Pinouts 



9.38. 80386 PINOUTS 

[IT] [fil] [0J WJ IJill 
CE[] [Eg] [}ill IT[] [Efil 

cm [fil] [MI] m IBIJ 
ru [fill [MI] 

mJ [B[] Qill 

IBJ ~ ~ 
cm !}ill 00] 

WJ Dill [@ 

IT.[] CE[] IM[] 

IEIQ] ffiIQ] [M}]] 

ru lfilII IM1] 

lfigj Im]] IMTI1 [ill) IBTII 
lfTII [0]J ~ m IBJ1J 
[ffi1 ~ ~ [ill! IBTIJ 

Pin Signal 
A1 VccIGroundf 

Pin S.!IJ!!al 
B1 VssI+5V} 

A2 VssI+5\Q: B2 Address 5 
A3 Address 3 B3 Address 4 
A4 No connecti~ B4 No connectio_!j 
A5 Vccj_Groun~ B5 Vssj_+5VJ_ 
A6 Vssj_+5Vl 
A7 VccIGroundf 

B6 No connectio..!] 
B7 Int. R~quest 

AS -Error BS Nonmask. Int. 
A9 VssI+5\ii B9 -Bu~ 

A10 Vee J_Groundj_ B10 Write/-Read 
A11 Data/-Control B11 Vssj_+5Vl 
A12 Mem/-10 
A13 -~e Enable2 
A14 VccIGrounc[ 

B12 No connectio_!J 
B13 -~e Enable] 
B14 VssI+5\[ 

QI] [ill] @TI [ITJ [IT] 

00 (}[[] @gJ mJ m:J 
QD [8TI @I:] m cm 

132-Pin Grid Array Packaging 
(As viewed from top when mounted on board) 

Q}]] [ill]] 

Qj]] ~ 
QE] [BEi 

Pin Signal 
C1 Address 8 
C2 Address 7 
C3 Address 6 
C4 Address 2 
C5 Vccj_Grounc!}_ 
C6 No connectiori 
C7 No connectioJJ 
ca PEREQ 
C9 Reset 

C10 -Lock 
C11 Vssj_+5VJ_ 
C12 Vccj_Groun~ 
C13 -~te Enable 1 
C14 -Bus Size 16 

[filID 

[fil]I 

@Bl 

(ITg] lfil1 
IIITI m 
[fill m 

Pin S_/g[lal l 
D1 Address 11 l 
D2 Address 10 l 
D3 Address 9 J 

D12 Vee Ground 
D 13 -Next Address 
D14 Hold 

Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 4-56 to 4-91 

See Also: 9.36. 8088 and 8086 Pinouts 
9.37. 80286 Pinouts 

[QI] @TI 

rnfil @g] 

[Q[] !§] 

@1] 

@[] 

@[] 

[ill 

@[] 

@[] 

[filQ] 

@TI] 

@TI] @TI] 

IQifil [Qifil 

[QTIJ @HJ 

Pin Signal 
E1 Address 14 
E2 Address 13 
E3 Address 12 

E12 -B te Enable 0 
E 13 No connection 
E 14 -Address status 

Pin 
K1 
K2 
K3 

K121Data 7 
K131Data5 
K141Data4 

[ill 

mu 
[fil 

IE] 

ru 
ru 
@:] 

rnD 
ru 
10101 

[ID] 

10121 

10131 

IB14I 

I&] 

[gJ 

!&:] 

IMJ 
[MJ 

[M:] 

[ill 

!ID 
[A[] 

[filQ] 

!ml 
[filgl 

[fil]] 

[ill] 

Pin Sig[lal 
F1 Address 15 
F2 Vssj_+5VJ_ 
F3 Vss1+5VJ_ 

F121Clock2 
F13 No connection 
F14Vss1+5V 

Pin 
L 1 
L2 
L3 

L 12 Vee Ground 
L13 Dataa 
L 141Data 6 

Pin 
G1 
G2 
G3 

Pin 
M1 
M2 
M3 
M4 
M5 
M6 
M7 
MS 
M9 

M10 
M11 
M12 
M13 
M14 

Pin 
H1 
H2 
H3 

H121Data0 
H131Data 1 
H141Data2 

Sig[lal Pin Sjg_nal 
Address 26 N1 Address 27 
Address 29 N2 Address 31 
VccIGround} 
VssI+5Vl 

N3 Vss(+5V) 
N4 Vee (Ground) 

Data31 N5 Data27 
Data28 N6 Data25 
Vccj_Ground) 
VssI+5\Q: 

N7 Vcc(Groundf 
NS Data23 

Data20 N9 Data21 
Vssj_+5\Q_ N10 Data 17 
Data 15 N11 Data 16 
Data 10 N12 Data 12 
Vccj_Groundl N13 Data 11 
Hold Ack. N14 Data9 

Pin 
J1 
J2 
J3 

J121Vss 1+5V 
J131Vss (+5V 
J141Data3 

Pin SJ9!1al 
P1 Address 30 
P2 VccIGround} 
P3 Data30 
P4 Data29 
P5 Data.26 
P6 Vss1+5\lf 
P7 Data24 
PS VccIGroundf 
pg Data22 

P10 Data 19 
P11 Data 18 
P12 Data 14 
P13 Data 13 
P14 VssI+5\lf 

..i:.. 
<O 
..i:.. 

en 
CD n. 
O" 
~ 

<O 



9.39. 8087 (COPROCESSOR) PINOUTS '1J 
() 

40-pin DIP packaging: 44-pin PL.CC packaging: en 
0 
c 

notched end I h d Address 11 CD 
Ground 111 Address 12 0-40 +SV 0 

Address 13 0 
'7'" 

Address/Data t4 ~2 39hAddress/Data 15 I I I Address 14 
I I I I Grouncl 

Address/Data 13 3 3 8 Address/Data 16 I Status 3 I I I I No Connection 

I +SV 
Address/Data 12 114 3 711 Address/Data 17 I Status 4 I I I Address 15 

I I Address 16 I Status 3 
Address/Data 11 115 361 IAddress!Data 18 I Status 5 I I I Address 17 I Status 4 

I I I I Address 18 I Status 5 
Address/Data 1 O 116 351 IAddress!Data 19 I Status 6 J_ 

notch 6 5 4 3 2 _J 44 43 42 41 40 

Address/Data 9 ~ 7 34~ -Bus High Enable I Status 7 
Address 10 7 39 No Connection 

Address/Data 8 8 33 -Request 11-Grant 1 
Address 9 8 38 Address 16 I Status 6 

Address/Data 7 9 32 Interrupt 
Address 8 9 37 -Bus High Enable I Status 7 

Address/Data 6 ~ 1 O 31 ~ -Request O I -Grant o 
Address 7 10 36 Mini-Max 

Address/Data 5 11 30 No Connection 
Address 6 11 35 -Read 

Address/Data 4 1 2 29 No Connection 
Address 5 12 34 -Request 0 I -Grant 0 

Address/Data 3 ~ 1 3 2arstatus 2 
Address 4 13 33 -Request 1 I -Grant 1 

Address/Data 2 1 4 27 -Status 1 
Address 3 14 32 -Lock 

Address/Data 1 1 5 26 -Status O 
Address 2 15 31 I -Status 2 

Address/Data O 111 6 2 511 Queue Status O 
Address 1 16 301-Status 

No Connection n 1 7 24n Queue Status 1 
Address 0 17 291-Status 0 

No Connection n 1 8 23nausy 19 22 :231 241 251 261 271 28 
I I I I I I I v 

Clock II 19 2211 Ready I I I I I I v Queue Status 0 
I I I I I v Queue Status 1 

Ground 1120 2111 Reset I I I I v -Test 
I I I v Ready 

I v Reset 
Source: Intel Microprocessor and Peripheral Handbook Volume 1 , v 

pages 2-122 to 2-124 
v 

See Also: 9.40. 80287 (Coprocessor) Pinouts v 
9.41. 80387 (Coprocessor) Pinouts v ~ 

<D 
01 
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9.40. 80287 (COPROCESSOR) PINOUTS 

40-pin DIP packaging: 

notched end 
No Connection No Connection 

No Connection 2 Clock Mode Signal 

No Connection 3 No Connection 

No Connection 4 No Connection 

Data 15 5 -Processor Extension Data Channel Operand Transfer Acknowledge 

Data 14 6 Reset 

Data 13 7 -Numeric Processor Select 1 

Data 12 8 Number Processor Select 2 

+5V 9 Clock 

Ground 10 31 Command Line 1 

Data 11 11 Ground 

Data 10 12 Command Line O 

No Connection 13 -Numeric Processor Write 

Data 9 14 -Numeric Processor Read 

Data B 15 -Error 

Data 7 16 -Busy 

Data 6 17 Processor Extension Data Channel Operating Transfer Request 

Data 5 18 Data O 

Data 4 19 Data 1 

Data 3 20 21 Data 2 

Source: Intel Microprocessor and Peripheral Handbook Volume 1, 
pages 3-55 to 3-57 

See Also: 9.39. 8087 (Coprocessor) Pinouts 
9.41. 80387 (Coprocessor) Pinouts 
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9.41. 80387 (COPROCESSOR) PINOUTS 

ITII QI] [ill] @I) ITIJ [II] [QI] [ill 

m:J mJ cm [8I] @[] cm [ffi [@ [g] 

ill] [ill 

ill] om 
cw IB[] 68-Pin Grid Array Packaging 

[ill IB§J 
(As viewed from top when mounted on board) 

[IT] [IT] 

cw om 
I L9 I I K9 I 

[IQ] IK10I QIQ] IH10I IG10l IF10I IE1 ol ID10I lc10I 

fEITI QII] [8J] IG11I [EITl [ill @:DJ @:ill 

Pin SfJJ!lal Pin Sjg_nal Pin Sjg_nal Pin Sjg_nal 
A1 No Pin 81 Data8 C1 Data 7 E11 Data 27 
A2 Data9 82 Vss Ground C2 Data6 F1 Vee +5 
A3 Data 11 83 Data 10 C10 Data23 F2 Vss Ground 
A4 Data 12 84 Vcc+5 C11 Vss Ground F10 Vcc+5 
A5 Data 14 85 Data 13 D1 Data5 F11 Vss Ground 
A6 Vee +5 86 Data 15 D2 Data4 G1 Data3 
A7 Data 16 87 Vss Ground D10 Data24 G2 Data2 
A8 Data 18 88 Data 17 D11 Data 25 G10 Data 28 
A9 Vee +5 89 Data 19 E1 Vee +5 G11 Data29 
A10 Data 21 810 Data 20 E2 Vss Ground H1 Data 1 
A11 No Pin 811 Data22 E10 Data26 H2 DataO 

Pin Sfg_nal Pin SfJJ!lal 
K6 NPS2 L6 -NPS1 
K7 -ADS L7 Vcc+5 
K8 -Read_y_ L8 -CMDO 
K9 No connection L9 TIE HIGH 
K10 386Clk2 L 10 Reset In 
K11 387Clk2 L11 No Pin 
L1 No Pin 
L2 -Error 
L3 -Reaqy_o 
L4 STEN 
L5 Vss Ground 

Source: Intel Microprocessor and Peripheral Handbook Volume 1 , pages 4-152 to 4-153 

See Also: 9.39. 8087 (Coprocessor) Pinouts 
9.40. 80287 (Coprocessor) Pinouts 
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[]]] 

mJ @] 

[@ ~ 

[@ []TI 

ill] cm 
rn::J []II 

[]ZJ rm 
[§]] @] 

I sg I I A9! 

ls10I IA1ol 

illTII 

Pin Sjg_nal 
H10 Data 30 
H11 Data31 
J1 Vss Ground 
J2 Vee +5 
J10 Vss Ground 
J11 CKM 
K1 PEREQ 
K2 -Bu~ 
K3 TIE HIGH 
K4 W/-R 
K5 Vcc+5 
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9.42. RAM CHIP PINOUTS SUMMARY 

4116 ( 16 KB x 1) 

notched end 
-5V Ground 

D -GAS 

-Write 3 Q 

-RAS Address 6 

Address O 5 Address3 

Address 2 6 11 Address 4 

Address 1 Address 5 

+12V 9 +5V 

4164 (64 KB x 1) 

notched end 
-Refresh Ground 

D -GAS 

-Write Q 

-RAS Address 6 

Address 0 Address3 

Address2 11 Address 4 

Address 1 Address5 

+5V Address 7 

(256 KB x 1) 

notched end 
Address B Ground 

D 2 -GAS 

-Write 3 Q 

-RAS 4 Address6 

Address O 5 Address 3 

Address 2 6 11 Address 4 

Address 1 7 Address 5 

+5V 8 Address 7 

Source: The IBM PC From the Inside Out (Addison Wesley), 
Sargent and Shoemaker, page 227 

See Also: 9.30. PS/2 Model 50/60/80 Memory Module Connector 
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9.43. 6845 (VIDEO CONTROLLER) PINOUTS 

40-pin DIP packaging: 

notched end 
Ground 40 Vertical Sync 

-Reset 2 39 Horizontal Sync 

Light Pen Strobe 3 38 RAO 

MAO 4 37 RA1 

MA1 5 36 RA2 

MA2 6 35 RA3 

MA3 7 34 

MA4 8 33 Data Bit O 

MA5 4s 32f.l Data Bit 1 

MA6 10 31 Data Bit 2 

MA? 11 30 Data Bit 3 

MAB 12 29 Data Bit 4 

MA9 13 28 Data Bit 5 

MA10 14 27 Data Bit 6 

MA11 15 26 Data Bit 7 

MA12 16 25 -Chip Select 

17 RS 

Display Enable 18 23 E 

Cursor 19 22 Read /-Write 

+5V 20 21 Clock 

Notes: Only pins used in IBM monochrome and 
color adapters are shown 

Source: IBM XT Technical Reference, pages D-27 and D-36 

See Also: 8.12. 6845 Registers 
8.13. 6845 Port and Select Factors 

9.44. 8284 (CLOCK GENERATOR) PINOUTS 

notched end 
+5V 

Crystal In 1 

Crystal In 2 

-Ready Synchronization Select 

External Frequency 

Frequency I-Crystal Select 

Oscillator Output 

Reset 

Notes: Available as 8284A (5 or 8MHz) and 8284A-1 (10MHz) 
and available in CMOS versions 82C84A (8MHz) or 82C84A-5 (5MHz) 

Source: Intel Microprocessor and Peripheral Handbook Volume 1, pages 2-144 to 2-145, 2-152 to 2-153 
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9.45. 8237 (OMA CONTROLLER) PINOUTS 

40-pin DIP packaging: 

notched end 
-110 Read Address Bus 7 

-110 Write 2 Address Bus 6 

-Memory Read 3 Address Bus 5 

-Memory Write 4 Address Bus 4 

5 -End of Process 

Ready Address Bus 3 

Hold Acknowledge 7 Address Bus 2 

Address Strobe 8 Address Bus 1 

Address Enable 9 Address Bus 0 

Hold Request 10 31 +5V 

-Chip Select 11 Data Bus 0 

Clock 12 Data Bus 1 

Reset 13 Data Bus 2 

OMA Acknowledge 2 14 Data Bus 3 

OMA Acknowledge 3 15 Data Bus 4 

OMA Request 3 16 OMA Acknowledge 0 

OMA Request 2 17 OMA Acknowledge 1 

OMA Request 1 18 Data Bus 5 

OMA Request o 19 Data Bus 6 

Ground 20 21 Data Bus 7 

Notes: Available as 8237A (3MHz), 8237A-4 (4MHz), 
8237A-5 (5MHz) and CHMOS 82C37A-5 (5MHz) 

Source: Intel Microprocessor and Peripheral Handbook, 
Volume 1, pages 2-205 to 2-207 and 2-223 to 2-226 

See Also: 8.34. PS/2 50/60/80 DMA 110 Address Map 
8.35. PS/2 OMA Registers 
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9.46. 8250 (SERIAL INTERFACE CONTROLLER) PINOUTS 

40-pin DIP packaging: 

Serial Out n 11 

Chip Select 1 1 3 

-Chip Select 2 14 

-BaudOut 15 

notched end 
+5V 

-Ring Indicator 

-RLSD 

-Data Set Ready 

-Clear to Send 

MR 

-Out 1 

-Data Terminal Ready 

-Ready to Send 

-Out 2 

No Connection 

Addresso 

Address 1 

Address2 

-Address Select 

CS Out 

DDIS 

Data In Strobe 

-Data In Strobe 

Source: The IBM PC From the Inside Out (Addison Wesley), 
Sargent and Shoemaker, page 365 

See Also: 8.08. 8250 VO Port Usage (Registers) 
8.09. 8253 VO Port Usage (Registers) 

9.47. 8253 (PROGRAMMABLE INTERVAL CONTROLLER) PINOUTS 

Data Bus 7 

Data Bus 6 

Data Bus 5 

Data Bus 4 

Data Bus 3 

Data Bus 2 

Data Bus 1 

Data Bus O 

Clock O 

Out O 

Gate O 

Ground 

Notes: 

Source: 

notched end 
+5V 

2 -Write 

3 -Read 

4 21 -Chip Select 

5 Address Bus 1 

6 Address Bus O 

7 Clock 2 

8 Out 2 

9 Gate2 

10 Clock 1 

11 Gate 1 

12 Out 1 

Available as 8253, 8253-5, 8254 (8MHz), 8254-2 (10MHz), 
and 8254-5 (5MHz) 

Intel Microprocessor and Peripheral Handbook, Volume 2, 
pages 2-14 to 2-15 and 2-25 to 2-26 
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9.48. 8255 (PARALLEL INTERFACE CONTROLLER) PINOUTS 

Port A bit 3 

Port A bit 2 

Port A bit 1 

Port A bit 0 

-Read Input 

-Chip Select 

Ground 

Port Address 1 

Port Address 0 

Port C bit 7 

Port C bit 6 

Port C bit 5 

Port C bit 4 

Port C bit 0 

Port C bit 1 

Port C bit 2 

Port C bit 3 

Port B bit 0 

Port B bit 1 

Port B bit 2 

Notes: 

Source: 

See Also: 

notched end 
Port A bit 4 

2 Port A bit 5 

Port A bit 6 

Port A bit 7 

5 -Write Input 

Reset 

7 Data Bus 0 

8 Data Bus 1 

9 Data Bus 2 

10 31 Data Bus 3 

11 Data Bus 4 

12 Data Bus 5 

13 Data Bus 6 

14 Data Bus 7 

15 +5V 

16 Port B bit 7 

17 Port B bit 6 

18 Port B bit 5 

19 Port B bit 4 

20 Port B bit 3 

Available as 8255A or CHMOS 82C55A 

Intel Microprocessor and Peripheral Handbook, 
Volume 2, pages 2-63 and 2-87 to 2-88 

8.10. 8253 Control Word Byte 
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9.49. 8259 (PROGRAMMABLE INTERRUPT CONTROLLER) PINOUTS 

Notes: 

Source: 

See Also: 

notched end 
-Chip Select 28 +5V 

-Write 2 AO Address Line 

-Read 3 26 -Interrupt Acknowledge 

Data Bus 7 4 25 Interrupt Request 7 

Data Bus 6 5 Interrupt Request 6 

Data Bus 5 6 23 Interrupt Request 5 

Data Bus 4 7 Interrupt Request 4 

Data Bus 3 8 21 Interrupt Request 3 

Data Bus 2 9 20 Interrupt Request 2 

Data Bus 1 'i 1 O 19~ Interrupt Request 1 

Data Bus 0 

Cascade Line 0 

Cascade Line 1 

Ground 

11 18 Interrupt Request 0 

12 17 Interrupt 

13 16 -Slave Program /-Enable Buffer 

14 15 Cascade Line 2 

Available as 8259A, 8259A-2, 8259A-8 and CHMOS 82C59A-2 

Intel Microprocessor and Peripheral Handbook, Volume 1, 
pages 2-234 to 2-235 and 2-258 to 2-259 

7.04. PC Interrupt Usage Summary 

9.50. 8288 (BUS CONTROLLER) PINOUTS 

Input/Output Bus Mode 

-Status Input 1 

Data Transmit/-Receive 

Address latch Enable 

-Address Enable 

-Memory Read Command 

-Advanced Memory Write Command 

-Memory Write Command 

Ground 

Notes: 

Source: 

20-pin DIP packaging: 

notched end 
+SV 

-Status Input 0 

3 -Status Input 2 

4 Master Cascade Enable/-Peripheral Data Enable 

5 Data Enable 

6 Command Enable 

7 -Interrupt Acknowledge 

8 -110 Read Command 

9 -Advanced 110 Write Command 

10 

Available as 8288 and 82C88 

Intel Microprocessor and Peripheral Handbook Volume 1, 
pages 2-161 to 2-163 and 2-169 to 2-170 
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9.51. MC146818 (AT CLOCK CONTROLLER) PINOUTS 

Oscillator 1 

Oscillator 2 

Address/Data 0 

Address/Data 1 

Address/Data 2 

Address/Data 3 

Address !Data 4 

Address/Data 5 

Address/Data 6 

Address/Data 7 

Ground 

Notes: 

Source: 

See Also: 

24-pin DIP packaging 

notched end 
+5V 

SOW (no connection on IBM AT) 

P5 

21 Clock Out (no connection on IBM AT) 

5 CKFS 

6 -Interrupt Request 

7 -Reset 

8 Data Select 

9 

10 Read/-Write 

11 Address Select 

12 -Chip Enable 

Only pins used in IBM AT are shown 

IBM AT Technical Reference, page 1-93 

7.49. AT Real Time Clock RAM Configuration Usage 
7.50. AT Real Time Clock Status Register A 
7.51. AT Real Time Clock Status Register B 
7.52. AT Real Time Clock Status Register C 
7.53. AT Real Time Clock Status Register D 
7.54. AT Real Time Clock Diagnostic Status Byte 
7.55. AT Real Time Clock Diskette Drive Type Byte 
7.56. AT Real Time Clock Fixed Drive Type Byte 
7.57. AT Real Time Clock Equipment Byte 
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9.52. PD765 (FLOPPY DISK CONTROLLER) PINOUTS 

40-pin DIP packaging: 

notched end 

-Read 2 Seek 

-Write 3 LC/DIR 

-Chip Select 4 FR/Step 

AO 5 HDL (not connected 

Data Bus 0 6 Ready (tied to +5V on 1. 

Data Bus 1 7 

Data Bus 2 8 

321-J PSO (Early) 

Data Bus 4 10 31 PS1 (Late) 

Data Bus 5 11 WDA 

Data Bus 6 12 US1 (not connected on IBM) 

Data Bus 7 13 USO (not connected on IBM) 

DMA Request 14 Head Select 

-DMA Acknowledge 15 MF (not connected on IBM) 

TC 16 Write Enable 

Index 17 VFO Sync 

Interrupt 18 RDD (Standard Data/Clock) 

Clock 19 ROW (Data Window) 

20 21 WCK 

Notes: Only pins used in IBM floppy diskette adapters are shown 

Source: IBM XT Technical Reference, pages D-46 to D-47 

9.53. PC & XT ADD-ON CARD SIZE 

1<----- r~ --->1 
.___ ________ ____,I 11111111111111111111 

Height: 
Width: 
Pin layout: 

Source: 

See Also: 

4.2 inches (106.68 mm) 
13.15 inches (334.01 mm) 
62 pins with 100-mil card spacing 

Original IBM PC/XT Technical Reference, page E-4 

9.54. AT Add-on Card Size 
9.55. Microchannel Card Size 
9.56. PC & XT 1/0 Channel (System Bus) Pinouts 
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9.54. AT ADD-ON CARD SIZE 

1<---------w~ r wn:1=~~1 
Height: 
Width: 
Pin layout: 

Source: 

See Also: 

16-bit extension at this end/ 

4.5 inches (114 mm) -- shorter than PC/XT 
13 inches (333 mm) -- same as PC/XT 
62 pins with 100-mil card spacing, plus 36-pin extension 

IBM Personal System/2: A Business Perspective 
(John Wiley & Sons), Jim Hoskins, page 32 

9.53. PC & XT Add-on Card Size 
9.55. Microchannel Card Size 

9.55. MICROCHANNEL CARD SIZE 

I<------- r I 111111111~j 
Height: 
Width: 
Pin layout: 

Notes: 

Source: 

See Also: 

16-bit extension at this end/ \video extension at this end 

3.475 inches (88.27mm) 
11.50 inches (292.1 mm) 
Dual 58-pin, 50-mil connector with 4 keyed positions 
Also allows for optional dual 10-pin video extension 

Not applicable to Model 30, which uses PC/XT-style cards 

IBM PS/2 Model 50 and 60 Technical Reference, 
pages 2-4 to 2-5 and 2-90 to 2-103 

9.53. PC & XT Add-on Card Size 
9.54. AT Add-on Card Size 
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9.56. PC & XT 1/0 CHANNEL (SYSTEM BUS) PINOUTS 

Pin Number 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
A11 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 

B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
B31 

Notes: 

Source: 

See Also: 

SjIJ_na/Name Descr!.PJion 
-1/0CHCK 1/0 channel check; active low=_Q_arity error 
+07 Data bit7 
+06 Databit6 
+05 Data bit 5 
+04 Databit4 
+03 Data bit 3 
+02 Data bit2 
+01 Data bit 1 
+DO DatabitO 
+I/OCH ROY 1/0 channel rea<!i;..Q_ulled low to le~hen rnerno..!Y_ C2Y_cles 
+AEN Address enable; active hlg_h when DMA controls bus 
+A19 Address bit 19 
+A18 Address bit 18 
+A17 Address bit 17 
+A16 Address bit 16 
+A15 Address bit 15 
+A14 Address bit 14 
+A13 Address bit 13 

l+A12 
- .. ... 

I Aaaress on 1 ~ 

+A11 Address bit 11 
+A10 Address bit 10 
+A9 Address bit 9 
+A8 Address bit 8 
+A7 Address bit 7 
+A6 Address bit 6 
+A5 Address bit 5 
+A4 Address bit 4 
+A3 Address bit 3 
+A2 Address bit 2 
+A1 Address bit 1 
+AO Address bit 0 
GROUND 
+RESET ORV Active hjg_h to reset or initialize ~stern lo_g)c 
+5V 
+IRQ2 lnterruj)_t r~uest 2 
-5VDC 
+DRQ2 OMA r~uest2 
-12V 
-CARDSLCTD Card Selected; activated qy_ cards in XT's slot J8 :IActive Lowl 
+12V 
GROUND 
-MEMW MernQIY_ Write _(_Active LowJ 
-MEMR MernQIY_ Read :I Active Low} 
-IOW 1/0 Write j_Active Low} 
-IOR 1/0 Read _(_Active Low)_ 
-DACK3 DMA Acknowled_g_e 3 _(_Active LowJ 
+DRQ3 OMA R~uest3 
-DACK1 DMA Acknowled_g_e 1 j_Active Lowi 
+DRQ1 DMA Reguest 1 
-DACKO OMA Acknowled_g_e 0 ]Active Low} 
CLOCK S_y_stern Clockl210 ns, 4.77MHzj_; 33% du!Y_C2Y_cle 
+IRQ7 lnterru..Q_t Re_g_uest 7 
+IRQ6 lnterruj)_t R~uest 6 
+IRQ5 lnterru_m Re_g_uest 5 
+IRQ4 lnterru..Q_t Re_g_uest 4 
+IRQ3 lnterru_m Re_g_uest 3 
-DACK2 DMA Acknowled_g_e 2 :IActive Low} 
+TIC Terminal Count;..Q_ulses h.l.9..h when OMA term. count reached 
+ALE Address Latch Enable 
+5V 
+OSC Hlg_h-s..Q_eed clock 170 ns, 14.31818MH~ 50% du:tY_ 9'._cle 
GROUND 

•All signals are at standard TIL levels 
•Connector is a 62-pin edge connector 
•A=cornponent side of board; numbers start closest to rear panel of machine 

IBM PC/XT Technical Reference, pages 1-15 to 1-19 

9.57. AT 1/0 Channel (System Bus) Pinouts 
9.58. PS/2 Model 50/60/80 Microchannel Bus Pinouts 
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Direction 
ln_put 
lnj)_uVoutQ_ut 
ln_Q_ut/outQ_ut 
ln_put/output 
lnj)_ut/outQ_ut 
lnj)_ut/outQ_ut 
ln_put/ou!Q._ut 
lnj)_ut/outQ_ut 
lnj)_ut/outQ_ut 
ll!Q_Ut 
Outp_ut 
OutQ_ut 
OutQ_ut 
Ou!E_ut 
OutQ_ut 
OutQ_ut 
OutQ_ut 
OutQ_Ut 
'"'··""-··"' 
OutQ_ui 
Ou!E_ut 
OutQ_ut 
OutQ_ut 
Ou!E_ut 
OutQ_ut 
OutQ_ut 
OutQ_ut 
OutQ_Ut 
OutQ_ut 
OutQ_ut 
Ou!E_ut 

OutQ_ut 

Input 

ln_Q_Ut 

ln_Q_ut 

Outp_ut 
OutQ_ut 
OutQ_ut 
Ou!E_ut 
OutQ_ut 
ln_Q_ut 
Ou!E_ut 
ln_Q_ut 
OutQ_ut 
Ou!E_ut 
lnj)Ut 
ln_Q_ut 
ln_Q_ut 
ln_put 
lnj)Ut 
OutQ_ut 
OutQ_ut 
Outp_ut 

OutQ_ut 
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9.57. AT 1/0 CHANNEL (SYSTEM BUS) PINOUTS 

Pin Number Sjgpa!Name Descr!J!Jion DirectioTJ 
A1 -I/OCH CK 1/0 channel check; active low=_Q_arLty_ error 1Active Low} ln_Q_ut 
A2 +07 Data bit 7 ln_Q_ut/ou!Q_ut 
A3 +06 Data bit 6 I n_put/ou!Q_ut 
A4 +DS Data bit S I n_Q_ut/ou!Q_ut 
AS +04 Data bit 4 I n_put/ou!Q_ut 
A6 +03 Data bit 3 ln_Q_ut/ou!Q_ut 
A7 +02 Data bit 2 lnj)ut/output 
AS +01 Data bit 1 11!.Q_ut/ou!Q_ut 
A9 +DO Data bitO lnput/ou!Q_ut 

A10 +I/OCH ROY 1/0 Channel read_Yi_Q_ulled low to le!!mhen memo..!Y_ ~cles ln_Q_ut 
A11 +AEN Address enable; active hig_h when OMA controls bus Ou!Q_ut 
A12 +A19 Address bit 19 Ou!Q_ut 
A13 +A18 Address bit 1 S Ou!Q_ut 
A14 +A17 Address bit 17 Ou!Q_ut 
A1S +A16 Address bit 16 Output 
A16 +A1S Address bit 1 S Ou!Q_ut 
A17 +A14 Address bit 14 Ou!Q_ut 
A1S +A13 Address bit 13 Ou!Q_ut 
A19 +A12 Address bit 12 Output 
A20 +A11 Address bit 11 Ou!Q_ut 
A21 +A10 Address bit 10 Output 
A22 +A9 Address bit 9 Ou!Q_ut 
A23 +AS Address bit S Output 
A24 +A7 Address bit 7 Ou!Q_ut 
A2S +A6 Address bit 6 Output 
A26 +AS Address bit S Ou!Q_ut 
A27 +A4 Address bit 4 Output 
A2S +A3 Address bit 3 Ou!Q_ut 
A29 +A2 Address bit 2 Output 
A30 +A1 Address bit 1 Ou!Q_ut 
A31 +AO Address bit 0 OutQut 
81 GROUND 
82 +RESET ORV Active hjg_h to reset or initialize s_y_stem logic Output 
83 +SV 
84 +IRQ2 lnterru_Q_t re_g_uest 2 ln_Q_ut 
85 -5VDC 
86 +DRQ2 OMA r~uest 2 ln_Q_Ut 
87 -12V 
8S -CARD SLCTD Card selected; activated Qy_ cards in XT's slot JS ln_Q_ut 
89 +12V 

810 GROUND 
811 -MEMW Memo_!Y_ write ]Active Low} Ou!Q_ut 
812 -MEMR MemQl'Y_ read 1Active Lo\JI{}_ Ou!Q_ut 
813 -IOW 1/0 write ]Active LowI Ou!Q_ut 
814 -IOR 1/0 read lActive Lowl Ou!Q_ut 
81S -DACK3 OMA acknowled_g_e 3 IActive Low) Ou!Q_ut 
816 +DRQ3 OMA r~uest3 ln_Q_ut 
817 -DACK1 OMA acknowled_g_e 1 IActive Low} Ou!Q_ut 
81S +DRQ1 OMA re_g_uest 1 ln_Q_ut 
819 -DACKO OMA acknowled_g_e 0 IActive LoWj Ou!Q_ut 
820 CLOCK S_y_stem clock _(_210 ns, 4. 77MHz_l; 33% du_!y_ qcle OutQ_ut 
821 +IRQ7 I nterruQt request 7 ln_Q_ut 
822 +IRQ6 lnterru_Qt re_g_uest 6 ln_Q_ut 
823 +IRQS lnterru_m re_g_uest S ln_Q_ut 
824 +IRQ4 lnterru_Qt re_g_uest 4 ln_Q_ut 
82S +IRQ3 lnterru_m request 3 ln_Q_ut 
826 -DACK2 OMA acknowleQg_e 2 _{_Active Lowl OutQ_ut 
827 +TIC Terminal count;_Q_ulses h!g_h when OMA term. count reached Ou!Q_ut 
82S +ALE Address latch enable Ou!Q_ut 
829 +SV 
830 +OSC Hjg_h-s_Q_eed clock-[70 ns, 14.3181 SMHz_l, SO% duty_ ~cle Ou!Q_ut 
831 GROUND 
C1 S8HE Sy_stem bus hJg_h enable _(_data available on SDS-1 Sl I n_Q_ut/output 
C2 LA23 Address bit 23 I n_Q_ut/ou!Q_ut 
C3 LA22 Address bit 22 ln_Q_ut/ou!Q_ut 
C4 LA21 Address bit 21 I n_Q_ut/ou!Q_ut 
cs LA20 Address bit 20 ln_Q_ut/ou!Q_ut 
C6 LA19 Address bit 19 I n_Q_ut/ou!Q_ut 
C7 LA1S Address bit 1 S ln_Q_ut/ou!Q_ut 

(Continued) 
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Table 9.57. Continued 

Pin Number 
ca 
C9 

C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
01 
02 
03 
04 
DS 
06 
07 
DB 
09 

010 
011 
012 
013 
014 
015 
016 
017 
018 

Notes: 

Source: 

See Also: 

Signal Name DescriQtion 
LA17 Address bit 17 
-MEMR Memory read:Iactive on all memory_ read QY_clesI(Active LowI 
-MEMW Memo_ry_ write I active on all mem~ write QY_cles) (Active Low) 
SOOS Data bit 8 
SD09 Data bit 9 
SD10 Data bit 10 
SD11 Data bit 11 
SD12 Data bit 12 
SD13 Data bit 13 
SD14 Data bit 14 
SD15 Data bit 15 
-MEM CS16 Mem~ 16-bit ch.!Q_ select]1 wait, 16-bit memory cycle) (Active Low) 
-1/0 CS16 1/0 16-bit chig selectj1 wait, 16-bit 1/0 gy_cle) (Active Low) 
IRQ10 lnterru_.m r~uest 10 
IR011 lnterruQt r~uest 11 
IRQ12 lnterru_Q_t r~uest 12 
IRQ15 Interrupt request 15 

llRQ14 I Interrupt request 14 
-DACKO DMA acknowledge 0 ~(Active Low1 
DROO DMA r~uest 0 
-DACKS DMA acknowledge 5 ]Active Low} 
DRQS DMA rENuest 5 
-DACK6 OMA acknowledge 6 ]Active Lo~ 
DR06 OMA rENuest 6 
-DACK? DMA acknowle<tg_e 7 ]Active Low} 
DRQ7 DMA reguest 7 
+SVdc 
-MASTER Used with DRQ to_~ain control of ~stem 1Active Low) 
Ground 

•All signals are at standard TTL levels 
•Connector is a 62-pin edge connector with a secondary 36-pin edge connector 
•A or C=component side of board; numbers start closest to rear panel of machine 

IBM PC/AT Technical Reference, pages 1-25 to 1-37 

9.56. PC & XT 1/0 Channel (System Bus) Pinouts 
9.58. PS/2 Model 50/60/80 Microchannel Bus Pinouts 

9.58. PS/2 MODEL 50/60/80 MICROCHANNEL BUS PINOUTS 

Connector Pin Number SJIJ!'al DescriQJion 
58-pin, A1 -CD SETUP Card seti.m__(Active Low) 

50-mil edge A2 MADE2'4 Memo_ry_ address enable 24 
(component A3 Ground 

side) A4 A11 Address bit 11 
AS A10 Address bit 1 O 
A6 A09 Address bit 9 
A? +5V 
AS A08 Address bit 8 
A9 AO? Address bit 7 

A10 A06 Address bit 6 
A11 +5V 
A12 A05 Address bit 5 
A13 A04 Address bit 4 
A14 A03 Address bit 3 
A15 +5V 
A16 A02 Address bit 2 
A17 A01 Address bit 1 
A18 AOO Address bit 0 
A19 +12V 
A20 -AOL Address decode latch JActive Low) 
A21 -PREEMPT 

Direction 
Input/output 
ln_Qut/ou!Q_ut 
Input/output 
I n_Qut/ou!Q_ut 
Input/output 
I ngut/ou!Q_ut 
Input/output 
I nQut/ou!Q_ut 
Input/output 
lnput/outQut 
lnput/ou!Q_ut 
Input 
Input 
Input 
Input 
Input 
lnQut 

I Input 
Ou!Q_ut 
Input 
OutQut 
Input 
Output 
Input 
Output 
Input 

lnQut 

Causes arbitration 9-'_cle to occur (Active Low) 
A22 -BURST Used to sJ.9.nal extended use of channel (Active Low} 
A23 -12V 
A24 ARBOO Arbitration bus _Qriorj!Y_ level bit 0 
A25 ARB 01 Arbitration bus _Q_riorj!Y_ level bit 1 
A26 ARB 02 Arbitration bus _Q_riori!Y_ level bit 2 

(Continued) 
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Table 9.58. Continued 

Connector Pin Number Sig_nal DescriQJion 
58-pin, A27 -12V 

50-mil edge A28 ARB 03 Arbitration bus _2.riori,!y_ level bit 3 
(component A29 ARB/-GNT Hig_h=arbitration in _Qrocess, low=channel awarded 

side) A30 -TC Terminal count 
A31 +5V 
A32 -SO Status bit 0 _(_Active Lowl 
A33 -S1 · \ Status bit 1 IActive Low} 
A34 M/-10 Memo!:Y(il'!Q_ut ou!Q_ut 
A35 +12V 
A36 CDCHRDY Channel reatjy_ 
A37 DOO DatabitO 
A38 D02 Databit2 
A39 +5V 
A40 005 Databit5 
A41 D06 Data bit6 
A42 D07 Data bit 7 
A43 Ground 
A44 -DS 16 RTN Data size 16 return JActive Lowl 
A45 -REFRESH Mem~refresh in.£.r<m!"ess when active IActive Low} 
A46 KEY 
A47 KEY 
A48 +5V 
A49 D10 Data bit 10 
A50 D11 Data bit 11 
A51 D13 Data bit 13 
A52 +12V 
A53 RESERVED 
A54 -SBHE S_y_stem bJ'!_e h_ig_h enable IActive Low} 
A55 -CD DS 16 Card data size 16 _(_Active Low} 
A56 +5V 
A57 -IRQ14 I nterru_m re_g_uest 14 IActive Low} 
A58 -IRQ 15 Intern~ r~uest 15 (Active Lowl 

58-pin, 81 AUDIOGND 
50-mil edge 82 AUDIO Audio sum node I2.5v _Qeak to _Q_eak} 

(non- 83 Ground 
component 84 14.3 MHz Osc Clock s_ig_nal 

side) 85 Ground 
86 A23 Address bit 23 
87 A22 Address bit 22 
88 A21 Address bit 21 
89 Ground 
810 A20 Address bit 20 
811 A19 Address bit 19 
812 A18 Address bit 18 
813 Ground 
814 A17 Address bit 17 
815 A16 Address bit 16 
816 A15 Address bit 15 
817 Ground 
818 A14 Address bit 14 
819 A13 Address bit 13 
820 A12 Address bit 12 
821 Ground 
822 -IRQ9 lnterr~ reg_uest 9 IActive Low} 
823 -IRQ3 lnterru_m reg_uest 3 _(_Active Lowl 
824 -IRQ4 lnterru_Qt reg_uest 4 jActive Lowl 
825 Ground 
826 -IRQ5 lnterru_m ~uest 5 _(_Active Loaj_ 
827 -IRQ6 lnterruj)t reg_uest 6 jActive Lowl 
828 -IRQ7 lnterru_m reg_uest 7 IActive Low} 
829 Ground 
830 RESERVED 
831 RESERVED 
832 -CHCK Channel check IActive Low} 
833 Ground 
834 -CMD Command Jdata is valid on bu~IActive Lowl 
835 CHRDYRTN Channel read_y_ return 
836 -CD SFDBK Card selected feedback !Active Lowl 
837 Ground 
838 01 Databit1 
839 03 Databit3 
840 04 Databit4 
841 Ground 
842 CH RESET Channel resetj)nit all ada_mer~ 
843 RESERVED 

(Continued) 
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Table 9.58. Continued 

Connector 
58-pin, 

50-mil edge 
(non-

component 
side) 

Video 
Extension 

(component 
side) 

Video 
Extension 

(non-
component 

side) 

Source: 

See Also: 

Pin Number Sjg_nal Descrpjion 
B44 RESERVED 
B45 Ground 
B46 Ke_y_ 
B47 Ke_y_ 
B48 D8 Data bit 8 
B49 D9 Data bit 9 
B50 Ground 
B51 D12 Data bit 12 
B52 D14 Data bit 14 
B53 D15 Data bit 15 
B54 Ground 
B55 -IRQ10 lnterruj)t r~uest 10 JActive Low) 
B56 -IRQ11 lnterru_Q_t r~uest 11 IActive Low} 
B57 -IRQ12 lnterru_m r~uest 12 J..Active Low} 
B58 Ground 

VA10 VSYNC Vertical sync 
VA9 HSYNC Horizontal sync 
VAS BLANK Blank itl2..ut of video DAC 
VA7 Ground 
V.4..6 P6 PEL in..2_ut 6 to video DAC 
VA5 EDCLK Ou~ut enable for DCLK buffer 
VA4 DCLK Video PEL clock 
VA3 Ground 
VA2 P7 PEL itl2..Ut 7 to video DAC 
VA1 EVIDEO Enable ou~ut j_PO-P7l 
KEY 

VB10 ESYNC Enable VSYNC, HSYNC, BLANK 
VB9 Ground 
VB8 P5 PEL in_put 5 to video DAC 
VB7 P4 PEL i~ut 4 to video DAC 
VB6 P3 PEL itl2..ut 3 to video DAC 
VB5 Ground 
VB4 P2 PEL in__put 2 to video DAC 
VB3 P1 PEL iQQ!.lt 1 to video DAC 
VB2 PO PEL in...Q_Ut 0 to video DAC 
VB1 Ground 
KEY 

IBM PS/2 Model 50 and 60 Technical Reference, pages 2-5 to 2-17 

9.56. PC & XT 1/0 Channel (System Bus) Pinouts 
9.57. AT 1/0 Channel (System Bus) Pinouts 
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13H,9 Init Drive Pair 

Characteristics 213 
13H,OCH Seek 213 
13H,ODH Alternate Disk Reset 214 
13H,1 OH Test Drive Ready 214 
13H,11H Recalibrate Drive 215 
13H,15H Read DASD Type 215 
13H,16H Diskette Change Line Status 216 
13H,17H Set DASD Type for Format 216 
13H,18H Set Media Type for Format 21 7 
13H,19H Park Heads 218 
13H,1AH Format Unit 218 
14H,O Init Communications Port 219 
14H,1 Write Character 221 
14H,2 Read Character 222 
14H,3 Status Request 223 
14H,4 Extended Init 223 
14H,5 Read/Write Modem Control 

Register 223-24 
15H,O Cassette Motor ON 224 
15H,1 Cassette Motor OFF 225 
15H,2 Cassette Read Data Blocks 225 
15H,3 Cassette Write Data Blocks 226 
15H,OFH Format Periodic Interrupt 226 
15H,4FH Keyboard Intercept 227 
15H,80H Open Device 227 
15H,81 H Close Device 228 
15H,82H Program Terminate 228 
15H,83H Event Wait 229 
15H,84H Joystick Support 229 
15H,85H System Request Key Pressed 230 
15H,86H Wait 230 
15H,87H Move Block 231 
15H,88H Get Extended Memory Size 231 
15H,89H Switch to Protected Mode 232 
15H,90H Device Busy 233 
15H,91H Interrupt Complete 234 
15H,COH Return System Config 

Parameters 234 
15H,C1H Return Extended BIOS Segment 

Address 235 
15H,C2H Pointing Device Functions 236-40 
15H,C3H Watchdog Timeout 241 
15H,C4H Programmable Option Select 241 
16H,O Read Character 242 
16H,1 Read Status 242 
16H,2 Read Flags 243 
16H,5 Keyboard Write 244 
l 6H,l OH Extended Keyboard Read 244 
16H,11H Extended Keystroke Status 245 
16H,l 2H Extended Shift Status 245 

BIOS, Services (continued) 
17H,O Write Character 246 
1 7H,1 Initialize Printer Port 24 7 
1 7H,2 Status Report 24 7 
18H BASIC Loader 248 
19H Bootstrap Loader 248 
lAH,O Read Clock Count 249 
lAH,1 Set Clock Count 249 
lAH,2 Read Real Time Clock Time 250 
lAH,3 Set Real Time Clock Time 250 
lAH,4 Read Real Time Clock Date 251 
lAH,5 Set Real Time Clock Date 251 
lAH,6 Set Real Time Clock Alarm 252 

Index 

lAH, 7 Turn off Real Time Clock Alarm 252 
lAH,9 Read Real Time Clock Alarm 253 
lAH,OAH Read System Timer Day Count 253 
lAH,OBH Set System Timer Day Count 254 
Summary 1 78-82 
Video 179, 188-205 
Disk 180, 206-19 
Communications 180, 219-24 
Miscellaneous Devices 181, 224-41 
Keyboard 182, 242-46 
Printer 182, 246-4 7 
Time of Day 182, 249-54 

Bisync Controller 396 
Bit 23, 33 
BitBlt Records 302 
Bitmap Data Structures 388-89 
BITMAP Resource Statement 303 
BITMAP Structure 345 
Block Device Function Codes 160 
BREAK40, 53 
BS (ASCII backspace) 27 
Build BIOS Parameter Block Device Request. See Device 

Request Headers 
BUFFERS53 
Byte 20, 23, 33 

c 
C Strings 22 
CALL52 
CAN (ASCII cancel) 27 
Card Sizes 505-6 
CF _BITMAP 299 
CF_DIF 299 
CF _DSPBITMAP 299 
CF _DSPMET AFILEPICT 299 
CF _DSPTEXT 299 
CF _METAFILEPICT 299 
CF_ OWNERDISPLAY 299 
CF _PRIVATEFIRST 299 
CF_SYLK299 
CF_TEXT 299 
CGA. See Color Graphics Adapter 
Character Display Attributes 412, 416, 422-23, 429 
Character Font Size 411, 412, 416, 422, 428 
Character Sets 

ANSI 292-95 
ASCII 26-27 
EBCDIC 31-32 
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Character Sets (continued) 
Extended 29 
Foreign 34-35 
IBM 27-28 
Graphic 27-28, 30 

Characters, Allowed in Filenames 69 
CHCP40 
CHDIR40, 64 
CHKDSK 40, 42, 64 
Clipboard Formats (Windows) 299 
Clipboard Messages. See Windows, Messages 
Clock Device Table 1 76 
Close Device Request. See Device Request Headers 
CLS40, 64 
Code Page 

Assignments 168 
Layout 63 
Parameter Blocks 167 

Color Graphics Adapter 395, 396, 413-17 
Color Palette 194 
[COLORS] Settings (WIN.IND 309 
COM Files 62 
COM Port 

Base Address 183 
Parameter Byte 220 

COMMAND.COM 40, 42, 63 
COMP40, 64 
COMSTAT Structure 345 
CONFIG.SYS 53 
Connectors 4 7 4-90 
Control Keys 29 
Control Messages. See Windows, Messages 
Control Word Byte 454 
CONTROLNAME Resource Statement 305-6 
Convertible. See Section 7 for material relating directly 

to the IBM Convertible 
Coprocessor 394 
COPY 40, 43, 64 
COUNTRY 53 
Country Codes 166 
Country Code Buffer 165 
CR (ASCII carriage return) 27 
CreateBrush 300 
CreateFont 300 
CreatePen 300 
CreatePatternBrush 301 
CreateRegion 301 
CREATESTRUCT Structure 345 
CTTY 40, 64 
CURSOR Resource Statement 303 
Cursor Types 189 

D 
Data Formats 

8086 Family 20 
8087 Numbers 21-22 
MASM Real Numbers 21-22 
Numeric 21-22 
String 22 

Data Types 
Available as C Keywords 311-12 

Data Types (continued) 
Windows Argument Names 311 

DATE40,64 
Date Formats 58 
DCl (ASCII device control 1) 27 
DC2 (ASCII device control 2) 27 
DC3 (ASCII device control 3) 27 
DC4 (ASCII device control 4) 27 
DCB Structure 346 
DDE. See Dynamic Data Exchange 
DEBUG64 
DEBUG Command Summary 54 
Decimal Conversion 

to Binary 16 
to Hexadecimal 1 7 
to Octal 18 

Decimal Digits 33 
DEL40, 64 
DEVICE53 
Device Attributes 161, 169 
Device BIOS Parameter Block (BPB) 176 
Device Data Word 160 
Device Driver Headers 169 
Device Functions. See INT 21H, Functions 
Device Names. See Reserved Device Names 
Device Parameter Blocks 161-62 
Device Request Headers 170-7 4 

Build BIOS Parameter Block Request 1 72 
Error Codes 1 70 
Flush Request 174 
INIT Device Request 1 72 
Media Check Request 1 72 
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Non-Destructive Read with No Wait Request 173 
Open or Close Request 174 
Read Device Request 1 73 
Removable Media Request 174 
Status Request 174 
Write Device Request 173 

Device Types 161 
[DEVICES] Settings (WIN.IND 309 
DIALOG Resource Statement 304 
DIR 40, 43, 64 
Directory Attribute 57 
Directory Entries, Format of 57 
Directory Functions. See INT 21H, Functions 
DISKCOMP 40, 43, 64 
DISKCOPY 40, 43, 64 
Disk Boot Record 60 
Disk Connectors 4 79-83 
Disk Formats 

Floppy 61 
Hard 61 

Disk ID Byte 59 
Disk Partition Table 60 
Disk Read/Write Absolute 397 
Disk System Status Byte 207 
Display Codes 201 
Display Context, Default Settings 385 
Display Modes 188 
Divisor Latch Register (Async Controller) 431 
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DLE (ASCII data link escape) 27 
DLGTEMPLATE Structure 347 
DMA (Direct Memory Access Channel) 396 
DMA, PS/2 469-72 
DOS Command Line 22 
DOS Commands 40-52, 64 
DOS Display String 22 
DOS Editing Keys 51 
DOS Functions (INT 21H) 72-153. See also 

INT 21 H, Functions 
DOS Interrupts 72-153, 256-70. See also INT 21H, 

Functions 
24H Error Codes 25 7 
25H Absolute Disk Read 258 
26H Absolute Disk Write 258 
25H and 26H Error Codes 259 
2FH Multiplex 259 
2FH Error Codes 260 
33H (see Mouse Functions) 

DOS Register Use 79 
Double Word 20, 23, 33 
Drive Functions. See INT 21H, Functions 
Drive Types, AT 467 
DRIVER.SYS 53 
DRIVPARM 53 
Drives (included with machines) 394 
Dynamic Data Exchange (DDE) 298 

E 
EBCDIC Characters 31-32 
ECH052,64 
Editing Keys 51 
EDLIN64 
EDLIN Command Summary 55 
EGA. See Enhanced Graphics Adapter 
EM (ASCII end of medium) 27 
ENQ (ASCII inquiry) 27 
Enhanced Graphics Adapter 395, 396, 418-23 
Environment Blocks 164 
EOT (ASCII end of transmission) 27 
Equipment Flag 205 
ERASE40,64 
Error Codes. See INT 21H, Error Codes 
ERRORLEVEL 52 
ESC (ASCII escape) 27 
Escape Records 301 
ETX (ASCII end of text) 27 
EXE Files 62, 296 
EXE File Header 62, 296 (Windows) 
Expanded Memory Functions 271-85 

67H,40H Get Status 272 
67H,41 H Get Page Frame Address 272 
67H,42H Get Page Count 273 
67H,43H Allocate Pages 273 
67H,44H Map Memory 27 4 
67H,45H Deallocate Page 274 
67H,46H Get EMM Version 275 
67H,47H Save Page Map 275 
67H,48H Restore Page Map 276 
67H,4BH Get Handle Count 276 
67H,4CH Get Page Count for Handle 277 

Index 

Expanded Memory Functions (continued) 
67H,4DH Get Page Counts for All Handles 277 
67H,4EH GetJSetJSwap Page Map 278-79 
67H,60H Get Physical Window Array 280 
67H,68H Get System Physical Window Array 280 
67H,69H Map Page to Window 281 
67H,6AH GetJSetJSwap System Map 

Functions 281-84 
Error Codes 285 

Extended BIOS Data Area 187 
Extended Character Set 29 
EXTTEXTMETRIC Structure 34 7 

F 
FASTOPEN 40 
FAT Layout 58-59 
FCB Error Codes 155 
FCB Formats 

Extended 154 
Opened 154 
Rename 155 
Uno pended 154 

FCB Functions. See INT 21H, Functions 
FCBS 53 
FDISK40, 64 
FF (ASCII form feed) 27 
File Attribute Byte 57 
File Extensions. See File Types 
File Functions. See INT 21H, Functions 
Filename Separators 69 
File Names 57, 69 

Files Supplied with DOS 63 
File Types 57, 65-67 
FILES53 
FillRegion 302 
FIND 40, 43, 64 
Fixed Disk Adapter 396, 397, 458-67 
Floppy Disk Adapter 396, 397, 458-62 
Flush Device Request. See Device Request Headers 
Font Files 63 
Font File Format (Windows) 299 
FONT Resource Statement 303 
[FONTS] Settings (WIN.IND 311 
FOR52, 64 
FORMAT 40, 44, 64 
Format Unit Modifier Bits 219 
Formats, Clipboard. See Clipboard Formats 
Formats, Disk. See Disk Formats 
Formats, Font File. See Font File Format 
Formats, Metafile. See Metafile Format 
Formats, Paint Files. See Paint File Format 
FrameRegion 302 
FS (ASCII file separator) 27 
Function Keys 29, 51 
Functions, DOS. See INT 21H, Functions 

G 
Game Adapter 433, 489 
GDI Information Index Data 387 
Global Descriptor Table 232 
GOTO 52, 64 
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GRAFTABL 40, 44, 64 
Graphic Characters 27-28 
GRAPHICS 40, 44, 64 
GS (ASCII group separator) 27 

H 
Handle Access Byte 158 
Handle Functions. See INT 21H, Functions 
Handle Pointer Movement Methods 159 
Handle Types (Windows) 312 
Handles, Predefined (DOS) 158 
HANDLETABLE Structure 348 
Hexadecimal Addition 7-8 
Hexadecimal Conversion 

to Binary 5 
to Decimal 4 
t-0 Octal 6 

Hexadecimal Digits 33 
Hexadecimal Multiplication 9-11 
Hidden File Attribute 57 
HP LaserJet Printer Control Codes 437-39 
HT (ASCII horizontal tab) 27 

I 
IBM PC. See Section 7 for material relating directly to 

the IBM PC 
IBM PC/AT. See Section 7 for material relating directly 

to the IBM PC I AT 
IBM PC/XT. See Section 7 for material relating directly 

to the IBM PC I XT 
IBM Printer Control Codes 435-436 
IBM PS/2. See Section 7 for material relating directly to 

theIBMPS/2 
ICON Resource Statement 303 
IF 52, 64 
IF ERRORLEVEL 52 
INCLUDE File Constants 313-44 
Inherit Bit 158 
INIT Device Request. See Device Request Headers 
Initialization Messages. See Windows, Messages 
Input Messages. See Windows, Messages 
Instructions Sets. See entry for specific chip 
INT 20H 162 
INT 21H 

Error Codes 156-57 
Functions 72-153 

Device-Oriented 77 
FCB-Oriented 75 
Handle-Oriented 7 6 
Keyboard 74 
Network 79 
System 78 

OH Terminate Program 72, 80 
lH Read Keyboard and Echo 72, 74, 81 
2H Display Character 72, 81 
3H Auxiliary Input 72, 81 
4H Auxiliary Output 72, 82 
5H Print Character 72, 82 
6H Direct Console I/O 72, 7 4, 83 

521 

INT 21H, Functions, System (continued) 
7H Direct Console Input Without Echo 72, 

74,84 
SH Read Keyboard Without Echo 72, 7 4, 84 
9H Display String 72, 85 
OAH Buffered Keyboard Input 72, 7 4, 85 
OBH Check Keyboard Status 72, 7 4, 86 
OCH Flush Buffer and Input Keystroke 72, 

74,86 
ODH Reset Disk 72, 87 
OEH Select Disk 72, 87 ,. 
OFH Open File (with FCB) 72, 75, 88 
lOH Close File (with FCB) 72, 75, 89 
llH Search for First Entry (with FCB) 72, 

75,90 
12H Search for Next Entry (with FCB) 72, 

75,91 
13H Delete File (with FCB) 72, 75, 92 
14H Sequential Read (with FCB) 72, 75, 93 
15H Sequential Write (with FCB) 72, 75, 94 
16H Create File (with FCB) 72, 75, 95 
17H Rename File (with FCB) 72, 75, 96 
19H Get Current Disk 72, 96 
lAH Set DTA 72, 78, 97 
1 BH Get Default Drive Data 72, 97 
1 CH Get Drive Data 72, 98 
21H Random Read (with FCB) 72, 75, 99 
22H Random Write (with FCB) 72, 75, 100 
23H Get File Size 72, 101 
24H Set Random Record Field (with FCB) 

72, 75,102 
25H Set Interrupt Vector 72, 75, 78, 103 
26H Create New PSP 72, 78, 103 
27H Random Block Read (with FCB) 72, 

75,104 
28H Random Block Write (with FCB) 72, 

75,105 
29H Parse File Name 72, 106, 165 
2AH Get Date 72, 78, 107 
2BH Set Date 72, 78, 108 
2CH Get Time 72, 78, 108 
2DH Set Time 72, 78, 109 
2EH SetJReset Verify Flag 72, 78, 109 
2FH Get DTA 72, 78, 110 
30H Get DOS Version Number 72, 78, 110 
31H Terminate but Stay Resident 72, 78, 111 
33H Control-C Check 72, 78, 111 
35H Get Interrupt Vector 72, 78, 112 
36H Get Disk Free Space 72, 78, 122 
38H,O Get Country 72, 78, 113, 165, 166 
38H,X Set Country 72, 78, 113, 166 
39H Create Directory 72, 78, 114 
3AH Remove Directory 72, 78, 114 
3BH Change Current Directory 72, 78, 116 
3CH Create File (using handle) 72, 76, 11 7 
3DH Open File (using handle) 72, 76, 

118, 158 
3EH Close File (using handle) 72, 76, 118 
3FH Read File or Device (using handle) 72, 

74, 76, 119 
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INT 21 H, Functions, System (continued) 
40H Write File or Device (using handle) 72, 

76,120 
41H Delete File (using handle) 72, 76, 121 
42H Move File Pointer 72, 76, 122 
43H Get/Set File Attributes 72, 76, 122-123 
44H,O IOCTL Get Data 72, 77, 123, 160 
44H,1 IOCTL Set Data 72, 77, 124, 160 
44H,2 IOCTL Read Character 72, 77, 124 
44H,3 IOCTL Write Character 72, 77, 125 
44H,4 IOCTL Read Block 73, 77, 125 
44H,5 IOCTL Write Block 73, 77, 126 
44H,6 IOCTL Get Input Status 73, 77, 126 
44H,7 IOCTL Get Output Status 73, 77, 127 
44H,8 IOCTL Is Changeable? 73, 77, 127 
44H,9 IOCTL Is Redirected Block? 73, 

77,128 
44H,OAH IOCTL Is Redirected Handle? 73, 

77,128 
44H,OBH IOCTL Change Retry Count 73, 

77,129 
44H,OCH Generic IOCTL for Handles 73, 

77,130 
44H,ODH Generic IOCTL for Devices 73, 77, 

131, 161-62 
44H,OEH Get Drive Map 73, 77, 132 
44H,OFH Set Drive Map 73, 77, 132 
45H Duplicate File Handle 73, 76, 133 
46H Force Duplicate File Handle 73, 76, 133 
4 7H Get Current Directory 73, 78, 134 
48H Allocate Memory 73, 78, 134, 164 
49H Free Allocated Memory 73, 78, 135, 164 
4AH SETBLOCK 73, 78, 135, 164, 166 
4BH,O Load and Execute Program 73, 78, 

136,163 
4BH,3 Load Overlay 73, 78, 136, 164 
4CH End Process 73, 78, 137 
4DH Get Return Code of Subprocess 73, 

78,137 
4EH Find First File (with handle) 73, 76, 

138,159 
4FH Find Next File (with handle) 73, 76, 

139,159 
54H Get Verify State 73, 78, 140 
56H Rename File (with handle) 73, 76, 140 
57H Get/Set Date!l'ime of File 73, 76, 141 
58H Get/Set Allocation Strategy 73, 78, 

142-43, 164 
59H Get Extended Error 73, 78, 144, 156-57 
5AH Create Temporary File 73, 76 , 144 
5BH Create New File 73, 76, 145 
5CH,O Lock File 73, 79, 145 
5CH,1 Unlock File 73, 79, 146 
5EH,O Get Machine Name 73, 79, 146 
5EH,2 Printer Setup 73, 79, 147 
5FH,2 Get Assign List Entry 73, 79, 148 
5FH,3 Make Assign List Entry 73, 79, 149 
5FH,4 Cancel Assign List Entry 73, 79, 150 
62H Get PSP Address 73, 78, 150 
63H Get Lead Byte Table 73, 151 

Index 

INT 21H, Functions, System (continued) 
65H Get Extended Country Information 73, 

78,151,166 

INT 22H 162 
INT 23H 162 
INT 24H 162 

66H Get/Set Global Code Page 73, 78, 152, 
167,168 

67H Set Handle Count 73, 76, 153 
68H Commit File 73, 76, 153 

Integers 20, 21-22 
Integer Short 21-22 
Integer Long 21-22 
Integer Word 21-22 
Interrupt Enable Register (Async Adapter) 432 
Interrupt ID Register (Async Adapter) 432 
Interrupt Usage 397-99 
[INTL] Settings (WIN .IND 310 
InvertRegion 301 
I/O Channel 396. See also POS for PS/2 

PC507 
AT 508-9 
PS/2 509-11 

I/O Ports 396 
IRQ 397-99 

J 
JOIN 40, 64 
Joystick 433 

K 
KERNP AIR Structure 348 
KERNTRACK Structure 348 
Keyboard Actions (in Windows), 288 
Keyboard Buffer, 183, 407 
Keyboard Connectors 48 7 
Keyboard I/O Commands, AT 408 
Keyboard Equivalents. See System Keys, Keyboard 
Actions 
Keyboard Flags Byte 243 
Keyboard Flags Byte, Extended 246 
Keyboard Functions. See INT 21H, Functions 
Keyboard Port Definitions, AT 408 
Keyboard Scan Codes 

PC 400-1 
AT 401-4 
PS/2 405-6 

Keyboard Status Register, AT 407 
Keyboard Typematic Rates, AT 409 
KEYBxx 40, 64 
Key Numbers. See Keyboard Scan Codes 
Keys, System. See System Keys 
Keys, Virtual. See Virtual Keys 
Keys, VT52. See VT52 Key Emulation 
Kilobyte 23, 33 

L 
LABEL40, 64 
LASTDRIVE 53 
LIB Operators 56 
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Line Control Register (Async Adapter) 431 
Line Status Register (Async Adapter) 431 
LINK64 
LINK Parameters 56 
Line Printer Port Base Address 183 
LF (ASCII line feed) 27 
Line Drawing Characters 30 
LOGBRUSH Structure 348 
LOGFONT Structure 349 
LOGPEN Structure 349 
Logical Drive Numbers 163 
Logical Truth Tables 35 

M 
MDA. See Monochrome Display Adapter 
Media Check Device Request. See Device Request 

Headers 
Media Descriptor Table 175, 217 
Media Parameter Table. See Media Descriptor Table 
Megabyte 23, 33 
Memory (included with machines) 394 
Memory Allocation Strategies (DOS) 164 
Memory Control Blocks, DOS 166 
Memory Module Connector, PS/2 488 
Memory Usage 

DOS68 
PC, AT, and PS/2 395 
Video 411, 413-15, 418-21, 424-28 

MENU Resource Statement 304 
MENUITEMTEMPLATE Structure 349 
Metafile Format (Windows) 300-302 
METAFILEPICT Structure 350 
MKDIR40, 64 
MODE 40, 45-46, 64 
Model Number Bytes 187 
Modem Control Register (Async Adapter) 432 
Modem Status Byte 220 
Modem Status Register (Async Adapter) 432 
Monochrome Display Adapter 395, 396, 411-13 
MORE40,64 
Mouse Cursor Mask 270 
Mouse Driver, Default Parameters 270 
Mouse Functions 260-70, 398 

33H,O Mouse Installed Flag 261 
33H,1 Show Cursor 261 
33H,2 Hide Cursor 262 
33H,3 Get Position and Button Status 262 
33H,4 Set Mouse Cursor Position 263 
33H,5 Get Button Press Information 263 
33H,6 Get Button Release Information 264 
33H, 7 Set Min and Max Horizontal Position 264 
33H,8 Set Min and Max Vertical Position 265 
33H,9 Set Graphics Cursor Block 265 
33H,OAH Set Text Cursor 266 
33H,OBH Read Mouse Motion Counters 266 
33H,OCH Set User-Defined Subroutine Input 

Mask 267 
33H,ODH Set Light Pen Emulation ON 267 
33H,OEH Set Light Pen Emulation OFF 268 
33H,OFH Set Mickey to Pixel Ratio 268 

Mouse Functions (continued) 
33H,1 OH Conditional OFF 269 
33H,13H Set Double Speed Threshold 269 

Mouse Port Status Bytes 239, 240 
Mouse Screen Mask 260 
Mouse Usage in Windows 290 
MS-DOS Files 63, 64 
MSG Structure 350 

N 
NAK (ASCII negative acknowledge) 27 
Network Access Rights 158 
Network Functions. See INT 21 H, Functions 
Nibble 20, 23, 33 
NLSFUNC40 
NMI 397 
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Non-Client Area Messages. See Windows, Messages 
Non-Destructive Read Device Request. See Device 

Request Headers 
NOT35 
Notification Messages. See Windows, Messages 
NUL (ASCII null) 27 
Number Conversion 1-19 
Number Formats 21-22, 24 

0 
Octal Conversion 

to Binary 15 
to Decimal 13 
to Hexadecimal 14 

Octal Digits 33 
OFSTRUCT Structure 350 
Open Device Request. See Device Request Headers 
OR35 

p 
Page 23 
Paint File Format 298 
PaintRegion 301 
P AINTSTRUCT Structure 351 
Paragraph 23 
Parse Control Byte 165 
Partitions, Disk 60 
Pascal Strings 22 
PATH40, 64 
PAUSE52,64 
PC. See Section 7 for material relating directly to 

the IBM PC 
PC-DOS Files 63, 64 
[PIFJ Settings (WIN.IN!) 309-10 
Pinouts 491-505, 507-11 
POINT Structure 351 
Polygon Records 301 
Polyline Records 301 
Ports (included with machines) 394 
Ports. See also Printer, Async, Fixed Disk, Floppy 

Disk, _and Video Adapters 
[PORTS] Settings (WIN.IN!) 310 
POS Descriptor File Format 468 
POS I/O Channel 467-69 
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Powers of Two 33 
Power Supply 394 

Connectors 484-8 7 
PRINT 40, 47, 64 
Printer Adapter 396, 397, 434 
Printer Connectors 488-90 
Printer Control Codes 435-39 
Printer Status Byte 246 
Print Screen 397 
Processor 394. See also entries for specific chip 
Program Parameter Block 163, 164 
Program Segment Prefix (PSP) 162 
PROMPT 40, 48, 49, 64 
PROMPT 

ANSI Control Strings 48 
ANSI Display Attribute Strings 49 
Special Characters 48 

Prototype Card 396 
PS/2. See Section 7 for material relating directly 

to the IBM PS/2 

R 
Read Device Request. See Device Request Headers 
Read Only Attribute 57 
Read Write Attribute 57 
Real Time Clock 

AT398 
PS/2 474 
RAM Configuration, AT 439 
Status Registers, AT 440-41 

RECOVER 40, 64 
RECT Structure 351 
Registers. See entry for specific chip or adapter 
REM52, 64 
Removable Media Device Request. See Device 

Request Headers 
RENAME 40, 64 
REPLACE 40, 49, 64 
Reserved Device Names 168 
Resource Script Files (Windows) 303-8 
RESTORE 40, 50, 64 
RGB Structure 351 
RMDIR40, 64 
ROP2 386 
RS (ASCII record separator) 27 

s 
Scan Codes. See Keyboard Scan Codes 
Search First/Next Data Blocks 159 
Segment 23, 33 
SELECT 40, 64 
SET40,64 
Serial Adapter. See Async Adapter 
Serial Port Connectors 4 7 4-7 5 
SHARE 40, 50, 64 
SHELL53 
SHIFT52, 64 
SI (ASCII shift in) 27 
Size (of machines) 394 
Slots 394 

SO (ASCII shift out) 27 
SOH (ASCII start of header) 27 
SORT 40, 50, 64 
Sort Order, International 34-35 
Speaker Connector 490 
STACKS 53 
Standard Error (STDERR) 158 
Standard In (STDIN) 158 
Standard Out (STDOUT) 158 

Index 

Status Registers. See entry for specific adapter 
Status Request (Device). See Device Request Headers 
StretchBlt 302 
String Data Formats 22 
STRINGTABLE Resource Statement 308 
STX (ASCII start of text) 27 
SUBST40, 64 
SWITCHAR 53 
Symbolic Debugger. See SYMDEB 
SYMDEB 389-90 
SYN (ASCII synchronous idle) 27 
SYS40, 64 
System Board 395 

Switches 457-58 
System Control Port, PS/2 4 72 
System Descriptor Table 235 
System File Attribute 57 
System Information Messages. See Windows, Messages 
System Keys (Windows) 288 

T 
Tagged Image File Format (TIFF) 296-97 
Terminate Address 397 
Tertiary Raster Ops 386 
TEXTMETRIC Structure 352 
TextOut Records 301 
TIFF. See Tagged Image File Format 
TIME 40, 64 
Time Formats 58 
Timer 396, 397 
Top View 204-5 
TREE40, 64 
Truth Tables 35 
Two's Complements 19 
TYPE 41, 64 
Typeahead Buffer 407 
Typematic Rates 409 

u 
US (ASCII unit separator) 27 

v 
VER41, 64 
VERIFY 41, 64 
VGA Adapter 424-30 
Video Adapters 410-30 

ConnectorR 4 76-79 
Modes 410 

Video Monitors 411 
Video 1/0 Port Usage 413, 417, 423, 430 
Video State Buffer 202 
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Virtual Keys 289 
VOL41, 64 
Volume Name File Attribute 57 

·VT (ASCII vertical tab) 27 
VT52 Key Emulations 290 

w 
Window Management Messages. See Windows, 

Messages 
Window Styles 384 
Windows 289-390 

Error Codes 383 
Files 291-92, 385 
Functions 361-82 
Logical Mapping of Coordinates 383 
Messages 

Clipboard Messages 358 
Control Messages 359 
Format of 353 
Initialization Messages 355 
Input Messages 356-57 
Non-Client Area Messages 360 
Notification Messages 360 
Numbering of 353 
System Information Messages 358 
Window Management Messages 354 

Windows (continued) 
Programming Library 291 
Utilities 292 

[WINDOWS] Settings (WIN.IND 308 
WINDOWS.H File 313-44 
WIN.IN! 308-11 
WM_DDE_ACK 298 
WM_DDE_ADVISE 298 
WM_DDE_DATA 298 
WM_DDE_EXECUTE 298 
WM_DDE_INITIATE 298 
WM_DDE_POKE 298 
WM_DDE_REQUEST 298 
WM_DDE TERMINATE 298 
WM_DDE_UNADVISE 298 
WNDCLASS Structure 352-53 
Word 20, 33 

x 
XAND 35 
XCOPY 41, 51, 64 
XOR35 
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XT. See Section 7 for material relating directly to the 
IBMPC/XT 
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