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The following address map describes the memory 
area from �~� to �~�F�F�H�.� All addresses are in hex. 

o ... 2 CDOS re- entry 
3 I/O byte 
4 r eserved 
5 ••• 7 system request call 
8 •• • 40 interrupt vecto rs 
40 •• • 5B reserved 
5C • •• 6B default File Control Block 1 (FCB- 1 ) 
6C • • • 7B default File Control Block 2 (FCB-2) 
7C • •• 7F reserved 
80 • • • FF defaul t command-line buffer 

When a . COM program is run by typing the 
program name on the console, the default command­
line buffer and default f ile control blocks are 
used as follows . FCB- l will contain the first 
filename, if any, typed after the program name. 
FCB- 2 wi 11 con ta in the second filename, if any. 
The default b uffer will contain the entire command 
line following the program name. For example, if 
this command l i ne is typed: 

PROG FILE1.Z80 FILE2 .COM 

CDOS will place " FILEIZS0" in FCB- l , "FI LE2COM" in 
FCB- 2 , " FILE!. Z80 FILE2.COM" in the command-line 
buffer, and load and execute PROG.COM at 100H. 
Note tha t the second FCB s ta r ts befo re the end of 
the first FCB. Before using FCB-l, FCB-2 should be 
moved. If it is not moved, part of FCB-2 will be 
destroyed. 

The command line which 
default buffer can be used to 
f i lenames to a program, or to 
prog r am wi th var i ous opt ions 
following command line : 

is p l aced in the 
send more than two 

start execution of a 
speci fied. For the 

PROG FILE!.Z80 FILE2.COM OPTIONI OPTION2 

the string of ASCII characters " FILEl.Z80 
FILE2.COM OPTIONI OPTION2" will be stored beg inning 
at location SlH. The byt e at location 80H will 
contain the length o f the string. The byte 
followi ng the string will contain a nul l (00). 
PROG.COM can then look at the command line stored 
in the default buffer to determine which options 
were specified. 
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When a program is loaded, the disk buffer is 
set to 80H, which is the default command buffer. 
If the disk is then read to or written from, this 
buffer will be altered. The program must either 
reset the disk buffer to another area or move the 
command line before accessing the disk, if it is 
desired to save the command line. 
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CHAPTER 2: DEVICE I/O - LIST OF COOS SYSTEM CALLS 

COOS has a set of system calls for device 
input and output. ALL input and output should be 
done through these calls. This allo~{s user 
programs to be independant of physical devices. If 
a change needs to be made in a device driver, it 
has only to be done once in the system drivers. 
This chapter gives a detailed description of the 
CDOS syst~~ calls. They are roughly divided into 
three sections: the first section covers device 
I/O, where all devices are included except disk 
drives. The next section covel-S the system calls 
used to access disk files (disk I/O, opening and 
closing files, etc.). The last section covers 
several useful additional calls. To use one of 
these routines the C register must be set to the 
function number given below with the title of each 
instruction. The other registers are set-up as 
that function requires (for example the E or DE 
reg isters usually contain the parameter passed), 
and a "CALL 5" instruction is executed. [Remember 
that COOS initializes location 5 with a jump 
instruction. This is done so that the location of 
cnos in memory is transparent to a user program. A 
user pro9ram using the COOS system functions does 
therefore not need to do a CALL to a particular 
address in coos. J For a complete summary of the 
COOS system calls, refer to Chapter 3. The system 
calls given below are in numerical order in each of 
the three sections. 

coos DEVICE FUNCTION CALLS 

These system calls involve device I/O with all 
devices except disk drives. The number given 
preceding each coos function is the number which 
should be loaded into the C register prior to the 
" CALL 5". The number is given fi rst in hex and 
then in decimal in parentheses. 
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1 - READ CONSOLE (with echo) 

This call is used to retrieve one byte from 
the console. The byte will be returned in the A 
register. COOS does not return to the user program 
until a character is read and echoed back to the 
console. The parity bit is set to~. Note that a 
Control-Z (~Z) character is usually considered an 
end of file mark. 

2 - WRITE CONSOLE 

This call is used to write one ASCII character 
to the console. The character is placed in the E 
register before the call. COOS will wait until the 
console is ready to receive the character and then 
print it. 

After Control-P (~P) is typed all subsequent 
characters are sent to both the console and the 
pr in ter, un til a second Contro l-P is typed (thus 
Control-P acts as a toggle swi tch). Control - vi also 
causes subsequent characters to be sent to both the 
console and the printer, and Control -T causes them 
to be sent only to the console again. Control - W 
and Control -T are usually edited into a file so 
that when that file is typed out on the console, it 
can stop and start the printer at the appropriate 
places. 

Control-I is the tab control. It is converted 
to spaces so that the cursor is posi tioned at one 
of the standard tab stops , 1, 9, 17, 25, 33, 41 , ••• 
However, the tab is still stored internally in a 
file as the single ASCII character, 09H . 

3 - READ READER 

This call will read one character from the 
paper tape reader. All 8 bits are read. The 
character will be returned in the A register. If 
it is the end- of-file character (Control-Z), the 
ZERO flag is set. 
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4 - WRITE PUNCH 

This call will punch one character on the 
paper tape punch. All 8 bits are punched. The 
character is placed in the E register before the 
call. COOS will wait until the punch is ready to 
receive the character. 

5 - WRITE LIST 

This call will print a character on the 
printer. Before the call, the character to be 
printed is placed in the E-register. Tabs are not 
expanded. COOS will wait for the printer to accept 
the character before it returns. 

For 
provided. 
but it is 
function 
register. 

BIT 

7 - GET I/O BYTE 

extra I/O devices, an "IOBYTE" has been 
This byte is not currently used by COOS, 
provided for the user's programs. This 
call returns the "IOBYTE" in the A 
The format of the byte is: 

7 
PRN 

6 
PUNCH 

5 4 
READER 

3 2 1 
CONSOLE 

Thus up to eight consoles can be designated, four 
each of paper-tape punch and reader, and one 
printer. 

8 - SET I/O BYTE 

This call allows the user program to set the 
"IOBYTE". The E register contains the byte prior 
to the call. See above for the format of the byte. 

9 - PRINT BUFFER 

This call ,'>'ill print a string of ASCII 
characters which has been terminated with the "$" 
character. The DE register pair is set up with the 
address of the beginning of the string before the 
call is made to coos. If the printer toggle is on, 
the message will also be sent to the printer. 
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10 (0AH) - INPUT BUFFERED LINE 

This call will read an input 1 ine from the 
console. The DE register must be pointing to an 
available buffer before the call is made to COOS. 
The first byte of the buffer must contain the 
maximum length of the buffer. On return from this 
call the second byte of the buffer will contain the 
actual length entered. The line that is input will 
be stored beginning at the third byte. If the 
buffer is not full, the byte at the end of the line 
will contain a zero. 

When the line is being entered, the following 
characters will have a special meaning: 

Control - C ("'C) 

Control-E ("'E) 

Control-P ("'P) 

Control-R ("'R) 

Con trol-U ("'U) 

Control-X ("'X) 

RUBout 

Abort. Warm boot back _to COOS. 

Physical CR-LF. The line is 
not terminated and nothing is 
entered into the buffer. This 
character is used to enter a 
line longer than can be printed 
on the console. 

Toggle printer/console link. 
When thi s character is fi rst 
typed, the link is toggled ON. 
All characters will then be 
sent to the console and the 
printer. The next time the 
character is typed, the toggle 
will be turne'd off. All 
characters will then be sent to 
the console only. 

Repeat what has been typed so 
far on the line. 

Delete the entered line and go 
back to beginning of buffer for 
new line. 

Delete the previous character 
and echo the deleted character 
(used for hard-copy terminals). 

Delete the previous character 
and back up the cursor (used 
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for CRT terminals). 

DEL Same as RUBout. 

Underseo re Same as RUBout. 

Backspace ("H) Same as RUBout. 

11 (0BH) - TEST CONSOLE READY 

The console is tested to see if a character 
has been typed. If a character has been typed , 
0FFH is returned in the A register. If no 
character has been typed , 0 is returned in the A 
register. 

128 (80H) - nEAD CONSOLE (without echo) 

This call is the same as " READ CONSOLE (with 
echo) " except that it does not echo the cha r acter 
after it is read . The byte i s returned in the A 
register. 

142 (SEH) - SET CURSOR ADDRESS 

This call will set the cursor at the specified 
add r ess. This command wil l o n ly work when the 
console is a CRT with cursor addressing. The D 
register is set up with the column address (1 
through 80 for most CRT ' s) and t he E register is 
set up with the row address (1 through 24 for most 
CRT' s) . 
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CDOS DISK FUNCTION CALLS 

COOS divides the disk into regions called 
files. Files are referenced through file control 
blocks (FCBs). FCBs are 33 bytes long and have the 
following format, where each of the numbers below 
stands for one byte: 

FCBOK 

FCBFN 

FCBFT 

FCBEX 

FCBRC 

FCBMP 

FCBNR 

Di sk desc r i pto r 

File name 

File type (extension) 

File extent 

Reserved 

Record coun t 

1 ••• 8 

(0=current disk, l=drive-A, 
2=B, 3=C, 4=0) 

(right-filled with blanks) 

9 . •• 11 (right-filled with blanks) 

12 (initially 0; is incremented 

13 ••• 14 

15 

by one in every new 
extent of 16 Kbytes) 

(total number of 128 - byte 
sectors or records) 

Cluster allocation map 16 ••• 31 (allocated clusters 2 
through 24~) 

Next reco rd 32 (next record to be read or 
written; has the value 
o through 127) 

It should be noted that directory entries on 
the disk consist of 32-byte FCBs. The last byte, 
FCBNR, which points to the next record, is omitted. 

12 (0CH) - DESELECT CURRENT DISK 

The current disk is deselected. The COOS disk 
driver can be changed to perform any desired 
function at this time to deselect the disk. 
Currently the driver outputs a 0 to port 34H when 
this function is selected. 
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13 (0DH) - RESET COOS AND SELECT DRIVE A 

COOS is initialized, all disks are logged-off, 
and drive A is selected as the current drive. The 
other disks will be logged-on again as soon as they 
are accessed. 

14 (0EH) - SELECT DISK DRIVE 

The disk dr ive number in 
selected as the current disk. 
the E register is 0 for drive 
for drive C, or 3 for drive D. 

the E register is 
The drive number in 

A, I for drive B, 2 

15 (0FH) - OPEN DISK FILE 

The FCB pointed to by the DE register pair is 
opened to allow reading or writing to the file 
whose name is specified in the FCB. The A register 
returns with -1 (0FFH or 2550) if the file is not 
found, or the directory block number if the file is 
found. Block numbers start at 0 and there is one 
block number for every four directory entries. The 
HL register pair returns pointing to the directory 
entry in memory. 

16 (10H) - CLOSE FILE 

The FCB pointed to by the DE register pair is 
closed and the disk directory is updated. The file 
described by the FCB must have been previously 
opened or created; if it has not been, an 
unpredictable directory entry will be written to 
the disk. A file to which bytes have just been 
written MUST be closed using this function or the 
entire last extent will be unable to be read. 

17 (llH) - SEARCH DIRECTORY 

The directory is searched for the first 
occurrence of the file specified in the FCB pointed 
to by the DE register pair. ASCII "?" (3FH) in 
the FCB matches any character. The block number 
(see description of directory block numbers in 0FH 
-Open Disk File, above) is returned in the A 
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register if found; if the file is not found, -1 
(0FFH or 255D) is returned in A. HL is returned 
pointing to the directory entry in memory. An 
important point to note about this call and the one 
following (12H) is that they will get the directory 
entry whether it has been erased or not: i.e., 
these calls do not check to see if a file has been 
erased. Files are erased by placing a 0E5H in the 
first byte (FCBDI<); the rest of the FCB is left 
unchanged. 

18 (12H) - FIND NEXT DIRECTORY ENTRY 

This call is the same as llH (17) above except 
that it finds the NEXT occurrence of the filename 
in the directory. This may be either the next 
extent of a file occupying more than one extent, or 
another filename if the match-character, "?", was 
used in the FeB. This call is made after function 
17 and no other disk system call can be made 
between these calls. 

19 (13H) - DELETE FILE 

The file specified by the FCB pointed to by 
the DE register pair is deleted from the disk 
directory. ASCII " ?" in the FCB matches any 
character. The number of directory entries deleted 
is returned in the A register. 

20 (14H) - READ NEXT RECORD 

The DE register pair points to a successfully 
OPENED FCB. The next record (128 bytes) is read 
into the current disk buffer. The FCBNR in the FCB 
is incremented to read the next record. One of the 
following codes is returned in the A register: 

'" - read completed 
I - end of file 
2 - read attempted on unwritten cluster 

(random access file only) 
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21 (ISH) - WRITE NEXT RECORO 

The DE register pair points to a successfully 
OPENED FCB. The next record (128 bytes) is written 
into the file from the current disk buffer. The 
FCBNR in the FCB is inc remen ted to be read y to 
write the next record. One of the following codes 
is returned in the A register: 

o - write completed 
1 - extent error (attempted to close an unopened extent) 
2 - out of disk space (limited to 81K - small , 241K - large) 

-1 - (0FFH or 255D) out of directory space (limited to 
64 extents) 

22 (16H) - CREATE FILE 

The file specified in the FCB pointed to by 
the DE register pair is created .on the disk . The A 
register is returned containing the block number of 
the directory entry (see 0FH -Open Disk File), or -
1 (0FFH or 255) if no more directory space is 
available. 

23 (17H) - RENAME FILE 

This call will rename a disk file. The DE 
register pair points to the FCB to be renamed. The 
old file name and file type are in the first 16 
bytes and the new file name and file type are in 
the second 16 bytes of the FCB. ASCI I "?" in the 
FCB will match with any character. The A register 
returns containing the number of directory entries 
renamed. 

24 (ISH) - DISK LOG - IN VECTOR 

The A register is returned specifying the 
disks that are logged in. Each bit represents one 
disk drive logged in. If the bit is a one, then it 
is logged in; else it is off- line. The least 
significant bit is the A drive, next most 
significant (Bit 1) is drive B, etc. Since there 
would be no more than four drives, the upper four 
bits are 0's. 
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25 (19H) - CURRENT DISK 

The number 
returned in the A 
B, 2 = d rive C, 3 

of the current disk 
register. 0 = drive A, 
= drive D. 

26 (lAH) - SET DISK BUFFER 

drive is 
1 = drive 

The buffer pointed to by the DE register pair 
is used for disk I/O. When a program is loaded, 
the disk buffer is initially located at 80H. 

27 (ISH) - DISK CLUSTER ALLOCATION MAP 

The BC register pair returns pointing to a bit 
map that corresponds to the allocated clusters on 
the disk. The DE register pair returns containing 
the capacity of the current disk in number of 
clusters. The A register returns containing the 
number of records or sectors per cluster (8). This 
system call is used by "STAT". 

131 (83H) - READ LOGICAL BLOCK 

This system call will read a log ical block 
from the disk without any attention to the files it 
may contain (i.e., no FCB is specified). A block 
is defined to be one sector or record of 128 bytes. 
When this function is called, the DE register pair 
should contain the block number and the B register 
should contain the disk number (0 for current 
drive, 1-4 for A-D). The high bit of the B 
register contains a 1 for an interleaved and a 0 
for a non-interleaved read. Interleaved means the 
block which is read is found in the order CDOS 
stores it (every fifth sector for small disks and 
every sixth sector for large disks). Non­
interleaved means the block which is read is found 
in sequential order, the order it is physically 
stored on the disk. The A register is returned 
with the status of the read according to the 
following: 

o - OK 
1 -I/O error 
2 -illegal request 
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3 - illegal block 

An example will help to illustrate these 
points. COOS .oakes use of 716 sectors on the small 
floppy disks. Therefore, the block numbers which 
could legally be loaded into the DE register are 0 
through 715 decimal, or 0 through 2CBH. Suppose 
that DE is loaded with the value 2 and t he B 
register with 0 (current disk, non-interleaved 
read). Thus, since the sectors are numbered 
beginning with 1, sector 3 I"ould be read into 
memory in the disk buffer (located at 80H if it has 
not been changed) . The same read with the B 
register loaded with 80H (current disk, interleaved 
read) would read sector 0BH (the third sector when 
they are read every fifth one). 

132 (84H) - WRITE LOGICAL BLOCK 

This system call will write a logical block or 
sector to the disk without any attention to the 
file there (no FCB is specified). The registers 
are set up and retur n ed in the same way as they 
were for the Read Logical Block system call above. 

134 (86H) - FORMAT NAME TO FeB 

This system call will build a File Control 
Block. The HL register pair points to the start of 
the input line. The DE register points to the 
place in memory where the FCB is to be built. The 
input line is of the format: 

d :filename .ext 

where d stands for one of A-D, the filename is up 
to 8 letters with a 3-letter extension. The FCB is 
then built from this input line , converting lower 
case to upper case. The input line is terminated 
by an ASCII " /" or any character less than 21H 
(such as a space or carriage return). 

On return the HL register pair points to the 
terminator that ended the build operation. The DE 
register pair points to the start of the new FCB. 
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135 (87H) - UPDATE DIRECTORY ENTRY 

The last disk I/O function called must have 
been function 17 or 18 , Search Directory or Find 
Next Entry. The OE register pair points to the FCB 
used in the function call 17 or 18. The directory 
entry is then updated on the disk; this means that 
the entry is written back to the disk without the 
user having to specify a block . The user merely 
specifies a filename when calling 17 or 18. This 
is useful if it is desired to change a directory 
entry and write it back to the disk. 

139 (88H) - HOME DISK 

The disk drive specified in the B register (0 
for current drive and 1-4 for drives A-D) is sent a 
command to "home " the head. The disk drive head 
will return to track 0. 

140 (8CH) - EJECT DISK 

This call \.,.ill eject the disk ' .... hose number is 
given in the E register (0 for current drive and 1-
4 for drives A-D, respectively), only if the disk 
drive is a CROMEMCO Dual Disk Drive System, Model 
PFD with the eject option. Otherwise, the call 
will have no e f fect. 

ADDITIONAL SYSTEM CALLS 

Several additional COOS system calls have been 
added for the programmer's convenience. These 
calls are explained in this section. 

o - ABORT 

This call will abort the current program and 
return control to COOS. This call has the same 
effect as jumping to location 0. 
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129 (81H) - GET USER REGISTER POINTER 

This call is provided for expansion of CDOS to 
a multiprogramming system. The BC register pair 
returns poin ting to the user register pointers. 

130 (82H) - SET USER CONTROL-C ABORT 

When Control-C (~C) is typed, the system 
usually aborts and returrlS control to CDOS. This 
call allows the prog rammer to assign an address to 
which to jUI:1P when Control-C is typed (i .e., users 
can assign their own function to Control-C). The 
address is given in the DE register pair. Note 
that if DE contains a zero, the system abort is 
reset. Jumping to loca t ion " at any time still 
causes a return to CDOS, also with the Control - C 
being restored to its original function. 

136 (88H) - LINK TO PROGRAM 

This enables one command program to call 
another. The default command-line buffer nnd 
default FCBs for the new program must be set up 
prior to this call if that program expects to be 
able to use them. The DE register pair should 
contain the address of the FCB of the new program 
(which must have an extension of ".COM"). If the 
new program is NOT found, the A register returns 
containing -1 (0FFH or 255); also in this case the 
first 80H bytes (from 100H to 17FH) will be 
destroyed because this is used in reading the 
di rec tory . Otherwise, execution begins at l00 H and 
no return is made to the original program. 

137 (89H) - MULTIPLY 

This system call provides a 16-bi t multiply. 
The HL and DE regi ster pairs contain the two 16-bit 
factors, and the answer is returned in register DE 
(i.e., DE = DE*HL). 
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138 (8AH) - DIVIDE 

This system call provides a 16-bit divide. 
The HL registe r pair should contain the dividend, 
and the DE register pair, the divisor. The 
quotient is returned in HL, and the remainder in DE 
(ie , HL = HL/OE with DE = rema i nder) . DE contains 
the r emainder . 

141 (8DH) - GET VERSION NUMBER 

This call 
CDOS in the B 
the C register . 

will return 
reg ister and 
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CHAPTER 3: SUMMARY OF COOS FUNCTION CALLS 

Following is a summary table listing all the system calls 
in Chapter 2 along with their entry and return parameters. The 
are listed in numerical order, i.e., by order of the number 
loaded into the C register to achieve the desired function. 

desc r ibed 
funct i ons 
which is 

NUMBER FUNCTION 

0 ABORT 
1 READ CONSOLE 

(with echo) 
2 WRITE CONSOLE 
3 READ READER 

4 WRITE PUNCH 
5 WRITE LIST 
7 GET I/O BYTE 
8 SET I/O BYTE 
9 PRINT BUFFER 
10 (0AH) INPUT BUFFERED 

LINE 
11 ( 0BH) TEST CONSOLE 

READY 
12 ( 0CH) DESELECT 

CURRENT DISK 
13 (0DH) RESET COOS AND 

SELECT DRIVE A 
14 (0EH) SELECT DISK 
15 (0FH) OPEN DISK FI LE 

16 (l0H) CLOSE FI LE 
17 (lIH) SEARCH 

DIRECTORY 
18 (12H) FIND NEXT ENTRY 

19 (13H) DELETE FI LE 

20 (14H) READ NEXT 
RECORD 

21 (ISH) WRITE NEXT 
RECORD 

ENTRY PARAMETERS 

none 
none 

E = character 
none 

E = character 
E = character 
none 
E = I/O byte 
DE = buffer address 
DE = buffer address 

none 

none 

none 

E = disk drive 
DE = FCB address 

DE = FCB address 
DE = FeB add ress 

DE = FeB address 

DE = FeB address 

DE = FeB add ress 

DE = FeB address 

159 

RETURN PARAMETERS 

none 
A = character 

none 
A = character 
Z flag set = end of file 
none 
none 
A = I/O byte 
none 
none 
none 

A = 0FFH (-1) if ready 
A = 0 if not ready 
none 

none 

none 
A = directory block 
A = 0FFH if not found 
none 
A = directory block 
A = 0FFH if not found 
A = directory block 
A = 0FFH if not found 
A = number of entries 

deleted 
A = 0 if ok 
A = 1 if end of file 
A = 2 if tried to read 

unwritten records 
A = 0 if ok 
A = 1 if ex ten t error 
A = 2 if out of disk 

space 
A = -1 (0FFH) if out 

of directory space 
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NUMBER FUNCTION ENTRY PARAMETERS 

22 (16H) CREATE FILE DE = FCB address 

23 (17H) RENAME FILE DE = FCB address 

24 (18H) 

25 (19H) 
26 (lAH) 
27 (lBH) 

DISK LOG-IN none 
VECTOR 
CURRENT DISK none 
SET DISK BUFFER DE = buffer address 
DISK CLUSTER none 

128 (8~H) 

129 (81H) 

130 (82H) 

1 31 (83H) 

ALLOCATION MAP 

READ CONSOLE 
(wi th no echo) 

GET USER 
REGISTER 
POINTER 
SET USER 
CONTROL-C 
ABORT 
READ LOGICAL 
BLOCK 

132 (84H) WRITE LOGICAL 
BLOCK 

134 (86H) FORMAT NAME 
TO FCB 

UPDATE 
DIRECTORY ENTRY 

none 

none 

DE = address 

DE = block number 
B = disk number 
B top bi t = 1 if 

interleaved 
DE = block number 
B = disk number 
Btopbit=lif 

interleaved 
HL = address of 

s t ring 
DE = FCB address 
DE = FCB address 135 (87H) 

136 (88H) LINK TO PROGRAM DE = FCB add ress 

137 (89H) MULTIPLY 

138 (8AH) DIVIDE 

139 (8BH) HOME DISK 
14~ (8CH) EJECT DISK 
141 (8DH) GET VERSION 

142 (8EH) SET CURSOR 
ADDRESS 

DE = factor 1 
HL = factor 2 
HL = dividend 
DE = divisor 
B = disk number 
E = disk number 
none 

D = column address 
E = row address 

160 

RETURN PARAMETERS 

A = directory block 

A = number of entries 
ren amed 

A = those disks 
logged-in 

A = disk number 
none 
BC = address of bitmap 

DE = number of clusters 
A = sectors/cluster 
A = character 

BC = pointer to user 
register 
po in ters 

none 

A=0ifok 
A = 1 if I/O error 
A = 2 if illegal request 
A = 3 if illegal block 
A = 0 if ok 
A = 1 if I/O error 
A = 2 if illegal request 
A = 3 if illegal block 
HL = address of 

terminator 
DE = FCB address 
none 

A = -1 if error , else 
execute at 100H 
DE = product 

HL = quotient 
DE = remainder 
none 
none 
B = version-number 
C = release-number 
none 
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CROMEMCO ASSEMBLER LIBRARY ROUTINES 

CHAPTER 1: ROUTINES AVAILABLE IN ASMLIB 

The library file "ASMLIB.REL" has been 
provided for your use in assembly language 
prog ramming. There are three types of routines 
(d ec imal convers ion, hexadec imal conversion, and 
character I/O). An example of how to add these 
routines to your program follows. 

LINK PROG ,ASMLIB/S/G 

This example will load a program called "PROG" and 
then load only the routines in " ASMLIB" that are 
required. See Part lIon LINK for more 
information. 

DECIMAL CONVERSION 

ADEC - DECIMAL TO BINARY CONVERSION 

This routine will convert a decimal string to 
a binary number. The following example will 
illustrate how to use this routine. 

LD 
CALL 

BC,STRING 
ADEC 

;point to ASCII string 
;convert to binary 

The routine will return with the HL register pair 
containing the 16-bit binary number and the Be 
register pair pointing to the first non-digit. 

into 

BINDF, BINDB, BINDS, BIND -
CONVERT BINARY TO DECIMAL 

These routines will 
a decimal string. 
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convert a binary number 
The routine "BINDF" will 
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zero fill, " BINDB " will fill wi th spaces , " BINDS " 
will suppress printing of leading zeros, and " BIND " 
will fill with the character in the A register . In 
the following example leading zeros will be printed 
as " + " s . 

LD 
LD 
LD 
CALL 

HL , STRING 
BC , (BINARY) 
A , ,+ , 
BIND 

;store ASCII string here 
; this is b i nary number 
; fill character 
; convert to ASCII string 

Six bytes must be reserved for the st r ing , unless 
" BINDS " is used , in which case this routine will 
use only the number of bytes that are not leading 
zeros. The decimal numbers returned are in the 
range 0 through +32767 (0H - 7FFFH) and - 32768 
through -1 (8000H - FFFFH). 

HEXADECIMAL CONVERSION 

AHEX - ASCII TO HEX CONVERSION 

Th i s r outine will convert a hexadecimal string 
(which must be terminated by an ' H ' ) to a binary 
number. The calling sequence is 

LD 
CALL 

BC,STRING 
AHEX 

ipoint to ASCII string 
iconv e rt to binary 

The routine will return with the HL register pair 
containing the binary number and the BC register 
pair pointing to the first nonhexadecimal digit . 

BINH4 - BINARY TO 4 HEX DIGITS 

This routine will convert 
the BC register pa i r to 4 
calling sequence is 

LD 
LD 
CALL 

Be , (NUMBER) 
H L , STRING 
BINH4 
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the b i nary number in 
ASCII digits. The 

;get binary number 
:store ASCII st r ing here 
iconvert to ASCII 
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BINH2 - BINARY TO 2 HEX DIGITS 

This routine will store 2 ASCII digits. The 
calling sequence is 

LD 
LD 
CALL 

A, (NUMBEH) 
HL,STRING 
BINH2 

;get binary number 
; store ASCII string here 

BINHI - BINARY TO I HEX DIGIT 

This routine will sto r e I ASCII digit. The 
calling sequence is 

LD 
LD 
CALL 

A, (DIGIT) 
HL,STRING 
BINHI 

;ge t binary digit (lower 4 bits of A) 
; store digit here 

CHARACTER I/O ROUTINES 

providing character I/O which is device 
independent adds considerable power to a program . 
These routines allow opening a file by symbolic 
name (disk or device) and then calling the same 
routines for I/O. There are routines for both 
ASCII and BINARY data. The binary calls pass 8 
bits of data. The ASCII calls pass only printable 
characters plus carriage return , line feed, and 
tab . All other characters are passed as two 
characters (an up arrow and the corresponding 
printable character; e.g. , Control-B would be 
printed as "~B"). Devices are referenced by using 
the following symbolic names ; all others are 
considered disk files. 

RDR: [#1 -r eader (0 •• 4) 
PUN: [#1 -punch (~ .• 4) 
LST: [#1 -printer (0 •• 1) 
PHT: [#1 -printer (0 . • 1) 
CON: [III -console (0 .• 7) 
DUM: -dummy 
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The option number is set into the " IOBYTE " to 
select dev ice units. The symbolic name " DUM: " is 
used to throwaway output, or as end of file. 

An extended FCB (XFCB) is used which includes 
character pointers. When the XFCB is initialized, 
the number of buffers are specified (each is 128 
bytes). Only disk files use the buffers . 

The format of the XFCB follows. 

name 

ZCNT 
ZFCB 
ZBPTR 
ZBC UR 
ZNBUF 
ZFBUF 

posi tion 

~ 

2 •• 34 
35 •• 36 
37 
38 
39 

length 

1 
33 

2 
1 
1 
1 

4~ 

description 

byte count (0 •• 127 or 255) 
CDOS file control block (FCB) 
buffer pointer (1st buffer) 
current buffer 
number of buffers 
full number of buffers 

total length 

The byte count indicates a non-disk device if 
it contains 255. ZFLG will then contain the system 
call for that device. The following are the flags. 

RDR: 3 
PUN: 4 
LST: 5 
PRT: 5 
CON: 1 
DUM: ~ 

The initial format of an XFCB should be: 

DEFB 
DEFS 
DEFW 
DEFB 

~ 
34 
buffer address , (2I 
number of buffers 

FNAME - SET UP XFCB 

This routine sets up an XFCB from an FCB. If 
the routine is called with the A register equal to 
0, then the extension in the FCB is used. If the A 
reg ister is not equal to (21, then the A, B, and C 
register s contain the extension that i s to be used . 
The example below will set up an XFCB from the 
system FCB at location 5CH with an implied 
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extension of ".PRN". 
files only. 

This routine is for disk 

LD 
LD 
LD 
LD 
CALL 

HL,5CH 
DE,XFCBl 
A, I P' 
BC, 'RN ' 
FNAME 

;point to system FCB 
;point to XFCB 
; ". PRN" extension 

;build XFCB 

XDISK - SET UP SPECIAL XFCB 

This routine will modify an XFCB using a 
letter in the A register. If the A register 
contains A through W, this is considered to be a 
disk identifier. If the A register contains "X", 
the XFCB is converted to use the console. If it 
contains a "Y", the XFCB is converted to use the 
list device. If it contains a "Z", then the XFCB 
is converted to use the dummy driver. This routine 
allows the decoding of parameters such as the 
assembler uses for its files. In the following 
example the XFCB is converted to use the console. 

LD 
LD 
CALL 

DE,XFCB 
A, I X I 

XDISK 

;point to the XFCB 
;make it the console 
;convert XFCB 

ZNEW - OPEN NEW XFCB 

This routine will delete any old file with the 
same name and then create and open a new file. If 
there is an error the ZERO flag is set and the HL 
register pair points to an error message. In the 
following example a new file is created. 

LD 
CALL 
CALL 

DE, XFCB 
ZNEW 
Z,ZIOER 

;point to XFCB 
;create a new file 
;print error and abort 

ZOPN - OPEN OLD XFCB 

This routine will open an exist i ng file. If 
there is an error the ZERO flag is set and the HL 
register pair points to an error message. In the 
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following example an old file is opened. 

LD 
CALL 
CALL 

DE,XFCB 
ZOPN 
Z,ZIOER 

;point to XFCB 
;open the file 
iprint error and abort 

ZCLOS - CLOSE XFCB 

This routine 
following example a 

will close a 
file is closed. 

file. In the 

LD 
CALL 
CALL 

DE,XFCB 
ZCLOS 
Z,ZIOER 

;point to XFCB 
iclose the file 
iprint error and abort 

PCHAR - PUT CHARACTER (BINARY) 

This routine 
characters. In the 
is output. 

is used 
following 

LD 
LD 
CALL 
CALL 

DE,XFCB 
C, (HL) 
PCHP.R 
Z,ZIOER 

to output binary 
example a character 

ipoint to XFCB 
;get character to output 
;output character 
iprint error and abort 

PUTC - PUT CHARACTER (ASCII) 

This routine is used to output ASCII 
characters to a disk file or a device such as the 
console, a printer, etc. In the following example 
a character is output. 

LD 
LD 
CALL 
CALL 

DE,XFCB 
c, (HL) 
PUTC 
Z,ZIOER 

ipoint to XFCB 
iget character to output 
;output character 
;print error and abort 

GCHAR - GET A CHARACTER 

This routine is used to input characters from 
a disk file or a device. In the following example, 
a character is returned in the A register. 
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LD 
CALL 
CP 
JP 

DE,XFC8 
GCHAR 
1AH 
Z,EOF 

When an unwritten 
trea ted as an end of 

random 
file. 

;point to XFCB 
;get a character 
;Q, end of file 
iyes, end of file 

record is read, it is 

ZIOER - PRINT FILE ERROR MESSAGE 

This routine is the standard error routine. 
When an error occurs in one of the file handling 
routines, the HL register pair points to the error 
message, the DE register pair points to the XFCB, 
and the ZERO flag is set. This allows the 
instruction " CALL Z,ZIOER" to follow a disk 
handling routine. In the following example, a 
character is Hritten. If there is an error, it 
will be printed and control will be passed to COOS. 

LD 
LD 
CALL 
CALL 

DE,XFCB 
C, (HL) 
PUTC 
Z,ZIOER 

ipoint to XFCb 
;get a character 
;output character 
iprint error and abort 

PFNAM - GET FIL8 NAME FOR PRINTING 

This routine will extract the file name from 
the XFC8 and form a printable string. The string 
will be in the following format: 

d: Eilename.ext 

where d: is an optional disk number (A-D), 
filenalile is the name of the user file (1 to 8 
characters>, and ext is the filename extension (0 
to 3 characters). The string is terminated by a 
byte equal to zero. The length of the string is 
returned in the A register. In the following 
example a string is formed from the XFCB. 

LD 
LD 
CALL 
CALL 

DE,XFCB 
HL,BFLINE 
PFNAM 
PRNT 
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;store string here 
;form string 
;print the file name 
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PRNT - PRINT A LINE 

This routine will print a string which ends 
with either a zero-byte or a carriage return. If a 
carriage return is found, the carriage return and a 
line feed is output. In the following example the 
str ing "THI S IS A STRING " is output. 

LD 
LD 
CALL 

STRING: DEFB 

OE,XFCB 
HL,STRING 
PRNT 

;set up for device 
ipoint to string 
; print the string 

'THIS IS A STRING ',~ 

ABORT - ABORT USER PROGRAM 

This routine will print a message and then 
abort to COOS. The format of the message is the 
same as in the previous example . In the following 
example the message "*** END OF JOB *** " is output 
to the co nsole and control is returned to COOS . 

LD 
CALL 

STRING : OEFB 

HL,STRING 
ABORT 

:point to string 
iabort program 

'*** END OF JOB ***' ,13 
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CHAPTER 2: AN EXAMPLE 

The program "EXAMPLE .280" has been included as 
an example. To run this example use the batch file 
"EXAMPLE.CMD". The first line of -the example is 
typed by the user. The rest of the example is 
typed by the computer. 

B.@ EXAMPLE 
BATCH VERSION 00.02 

B.ASMB EXAMPLE.AAX 
CROMEMCO CDOS 280 ASSEMBLER version 02.02 
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CROMEMCO COOS 28121 ASSEMBLER version 1212.02 
*** EXAMPLE *** 

PAGE 0001 

12100121' 3A5D00 
0003' FE20 
121005' CA6500' 
12101218' 97 
1211211219' 215CI2I0 
000C' 117F00' 
fHhH" CDI2I0I2II2I# 
1211312' CD 121 121 121 121 # 
00 15' CC0000# 

0018' 3A6DI2I121 
I2IfJ1B' FE2121 
01211D' CA6500' 
0020' 97 
0021' 216C00 
012124' l1A700' 
12112127' C0100121it 
121 121 2A , CD12I000# 
012120' CC1600# 

012130' 11A700' 
0033' CD0000# 
0036 ' FE1A 
0038' 280C 
003A' 117F0121' 
0030' 4F 
003E' CD0000# 
0041' CC2E00# 
1iI\~44' 18EA 

0002 
0101213 ;TI-lIS PROGRAM WILL INPUT FROM ONE 
01004 ;DISK FILE OR DEVICE 
0005 ;AND OUTPUT TO ONE DISK FILE OR DEVICE 
001216 i 
121007 iTO CALL THIS PROGHA:1 TYPE 
0008 : " EXAMPLE filenaml.ext filenam2.ext" where 
01211219 ;"filenaml.ext " IS THE OUTPUT FILE/DEVICE and 
121010 :"filenam2.ext" IS THE INPUT FILE/DEVICE 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 

, 

NAME 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 
EXT 

EXAMPL 
FNAME 
ZNEW 
ZOPN 
ZCL08, 
ZIOER 
ABons 
GCHAR 
PUTC 

0021 
0022 
0023 
0024 
0025 

; START OF PROGHANi 

START: 

0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
012143 ; 
0044 LOOP: 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0(352 
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LD 
CP 
JP 
SUB 
LD 
LD 
CALL 
CALL 
CALL 

LD 
CP 
JP 
SUB 
LD 
LD 
CALL 
CALL 
CALL 

LD 
CALL 
CP 
JR 
LD 
LD 
CALL 
CALL 
JR 

A, (5DI-l) , , 
Z,ERHOUT 
A 
HL,5CH 
DE ,OXFCB 
FNAME 
ZNEW 
Z,ZIOER 

A, (6DB) 

Z, ERR OUT 
A 
HL,6CH 
DE,IXFCB 
FNAi"lE 
ZOPN 
Z,ZIOER 

DE,IXFCB 
GCHAR 
lAH 
Z ,EOF 
DE,OXFC Ij 
C,A 
PUTC 
Z,ZIOER 
LOOP 

; SET UP XFCB 
:OPEN NEW XFCB 
: OPEN OLD XFCB 
;CLOSE XFCB 
iERROR ROUTINE 
;END PROGRAM 
;GET A CHARACTER 
;PUT A CHARACTER 

;IST BYTE OF FILENAME 
;Q, BLANK FILE NAME 
;YES, ERROR 
;USE EXT FROM FCB 
;PO INT TO 1ST FCB 
;POINT TO OUTPUT XFCB 
iBUILD XFCB 
;CREATE A NEW FILE 
; ERROR 

;IST BYTE OF FILENAME 
;Q, BLANK FILE NAME 
; YES, ERROR 
;USE EXT FROM FCB 
; POINT TO 2ND FCB 
;POINT TO INPUT XFCB 
;BUILD XFCB 
;O PEN OLD XFCB 
;ERROR 

iPOINT TO INPUT XFCB 
; GE'f A CHARACTER 
iQ, END OF FILE: 
jiES 
;POINT TO OUTPUT FCB 
; GET CHARACTER 
iPUT ASCII CHARACTER 
; ERROR 
;GET NEXT CHARACTER 
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0053 
~ 0046 ' 117F00 ' 0054 EOF: LD DE,OXFCB ;CLOSE OUTPUT XFCB 

0049 • CD0000# 0055 CALL ZCLOS 
004C ' 215200 ' 0056 LD HL, EOFMSG ;POINT TO EOF MESSAGE 
004F' CD0000# 0057 CALL ABORT ;ABORT PROGRAM 

0058 
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CROMEMCO COOS 280 ASSEMBLER version 02.02 
*** EXAMPL E *** 

PAGE 8002 

12112152 ' 2A2A2A2121 
454E4420 
4F462 04A 
4F42202A 
2A2A0D 

0059 EOFMSG, DEFB 

, 

'*** END OF JOB ***',13 

0060 
0061 
0062 
0063 
0064 
0065 
0066 

;ERROR ROUTINE FOR MISSING FILES 

00A6 ' 

00A7 ' 
00A8 ' 
I2II21CA ' 

1214CF ' 

216BI2I0 ' 
CD5000# 

53504543 
4946 4943 
4154494 F 
4E204552 
524F520D 

00 
(0022) 

CF00 ' 
0000 
04 

00 
(0022) 

CFI2I2 ' 
0000 
04 

(0200) 
(0200) 

(0000 ' ) 

Errors 

0067 
0068 
0069 
0070 
0071 
00 72 

0073 
8074 
8875 
8876 
0877 
8078 
8879 

ERROUT: LD 
CALL 

ERRMSG: DEFB 

• 
; OUTPUT XFCB 

OXFCB: DEFB 
DEFS 
DEFW 

DEFB 

; INPUT XFCB 

IXFCB: DEFB 
DEFS 
DEFW 

0880 DEFB 
012181 ; 
0082 OB UFF, DEFS 
0883 IBUFF, DEFS 
8884 
8085 END 

8 

Program Length 04CF (1231) 

end of ass embl y 

B.LINK EXAMPLE , ASMLIB/S/E 
[1888 18B6 24 J 

B. SAVE EXAMPLE.COM 24 

B. 
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HL, ERRMSG 
ABORT 

;POINT TO MESSAGE 

' SPE CIFICATI ON ERROR ' ,13 

8 
34 
OB UFF,0 

4 

o 
34 
I BUFF , 0 

4 

START 

,OUTPUT BUFF ERS 
i INPUT BUFF ER S 
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The program " EXAMPLE.COM " is now ready to be 
executed. To use the program type in the name of 
the program followed by an output file and an input 
file. For example: 

This 
the 

B.EXAMPLE NEWFILE.Z8~ EXAMPLE . Z8~ 

example will copy 
file " NEWFILE . Z8~ " . 

the file " EXAMPLE . Z80 " to 

Device names may also be used. The following 
example will type the file " EXAMPLE . Z8~ " on the 
console. 

B. EXAMPLE CON : EXAMPLE.Z80 
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PROCEDURE FOR CREATING A NEW LUN TABLE FOR FORTRAN 

There have been a number of requests among our 
customers for information on how to change the 
driver dispatch table (LUN Table) to accommodate 
other I/O drivers with CROMEMCO FORTRAN IV. The 
purpose of this section is to explain the method 
for doing this. The present LUN Table is located 
in the FORTRAN Library file, FORLIS.REL, under the 
name: $LUNTS. The Linker automatically searches 
FORLIS when linking FORTRAN programs to satisfy any 
undefined symbols. LINK then loads these needed 
routines into memory. However, if the LUN Table 
\.;ere defined PRIOR to the search of FORLIS, the 
Linker would not load $LUNTS from FORLIS. This is 
done by first composing the new LUN Table giving it 
the same name ($LUNTS), then assembl ing it using 
ASMS, and finally linking it prior to the lin k of 
FORLIS. This procedure is demonstrated below. 
However, first here is a duplicate of the LUN Table 
which is presently used in CROMEMCO FORTRAN: 

ENTRY $LUNTB 
EXT $DRV3 , LPTDRV , DSKDRV 

$LUNTB, DB 0BH 
ONE: OW $DRV3 
TWO, OW LPTDRV 
THREE, OW $DRV3 
FOUR: OW $DRV3 
FIVE: OW $DRV3 
SIX: OW DSKDRV 
SEVEN: OW DSKDRV 
EIGHT: OW DSKDRV 
NINE: OW DSKDRV 
TEN: OW DSKDRV 

END 

Note the use of the ENTRY statement to define 
the module. The symbols $DRV3, LPTDRV, and DSKDRV 
stand for the console driver, line-printer driver, 
and disk driver modules, respectively. The labels 
ONE through TEN are provided for convenient 
reference; they mark the driver-address which 
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stands for each of the LUNs 1 through 10. As can 
be seen from the above, LUNs 1 and 3-5 are 
presently assigned to the console, LUN 2 is 
assigned to the printer, and LUNs 6-10 are assigned 
to disk files. (See FORTRAN IV Instruction Manual, 
Appendix B and page 15 for more information on 
Logical Unit Numbers.) Also note in the above that 
the first byte of the module (DB 0BH) must be one 
mo re than the max imum LUN (in thi s case 10). 
Hence, more LUNs could be defined simply by adding 
DW statements and by changing this first byte. 

The present LUNs can be changed simply by 
rearranging the driver addresses in each DW 
statement above. (LUN 3 should be preserved as the 
console driver, however, as that is the one used by 
the system to pr int out error messages.) Users may 
also write their own drivers in 2-80 assembly code, 
assemble them with ASMB, and link them with the new 
$LUNTB. To illustrate these ideas here is a sample 
altered LUN Table: 

ENTRY $LUNTB 
EXT $DRV3,LPTDRV,DSKDRV,SPTDRV 

$LUNTS: DB 21 
ONE: OW $ORV3 
TWO: OW $ORV3 
THREE: OW $ORV3 
FOUR: OW LPTDRV 
FIVE: OW LPTDRV 
SIX : OW SPTDRV 
SEVEN: OW SPTDRV 
EIGHT: OW DSKDRV 
NINE: OW DSKDRV 
TEN: OW DSKDRV 
ELEVN : OW DSKDRV 
TWELV: OW DSKDRV 
THIRTN: OW DSKDRV 
FOURTN: OW DSKDRV 
FIFTN: OW DSKDRV 
SIXTN: OW DSKDRV 
SEVNTN: OW DSKDRV 
EIGHTN: OW DSKDRV 
NINETN: OW DSKDRV 
TWENTY: OW DSKDRV 

END 

In this example the user has added an EXTernal 
declaration for a serial line-printer, SPTDRV. The 
LUN assignments have also been changed as follows: 
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LUNs 1 through 3 are assigned to the console , 4 and 
5 are assigned to the parallel -port printer, 6 and 
7 are ass igned to the serial -port printer, 8 
through 10 remain assigned to disk files , and LUN s 
11 through 20 have also been assigned to disk 
files. 

The driver for the serial printer should be of 
the fo rma t : 

ENTRY SPTDRV 
START : 

END 

The LUN file which has been created can now be 
assembled using ASMS simply by typing: 

ASMB LUNTSNEW 

where LUNTSNEW.Z80 is the name of this file on the 
disk. The source file for the added driver 
(SPTDRIVR.Z80) must also be assembled; ASMB will 
create .R EL files for both these modules. These 
two files can finally be linked to the FORTRAN by 
typing: 

LINK FORPROG,LUNTBNEW,SPTDRIVR 

where FORPROG is the user's previously-compiled 
FORTRAN IV program. LINK will automatically search 
FORLIS, but will ignore the $LUNTS file there 
because LUNTSNEW was linked first. Note that the 
ENTRY statement for LUNTBNEW.Z80 must have the same 
name as the original module (SLUNTS) . 
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USING ASMB AND DEBUG TO PROGRAM PROMS 

The usual method for storing a program into 
PROMs is to first load the program into RAM at a 
different location from the ROM card containing the 
PROMs to be programmed . Then DEBUG (the " P" 
command) is used to actually do the programming. 
However , DEBUG will attempt to load .HEX object 
files at the location which was specified by the 
ORG statement of the original program (or by the 
address specified by the HEX= option in the absence 
of an ORG), unless a loading offset is specified. 
This offset is specified by the following 
proced ure: 

(1) Either ORG the source program at the location 
desired for the PROMs to execute or use the 
HEX= option (see above) at assembly time to 
specify the address. 

(2) Assemble the source using ASMB and the HEX (or 
HEX=) opt ion to c rea te a • HEX obj ect f il e. 

(3) Type " DEBUG (CR>" to call the Debugger 
program. 

(4) After receiving the DEBUG prompt (-), type 

F(filename>.HEX 

where filename is the name of your program on 
the disk. 

(5) Then type 

R(di splacemen t> 

where displacement is a hex number from ~ to 
FFFFH which gives the amount of the 
displacement from the location at which the 
.HEX file is ORGed to the address in RAM at 
which it is desired to load the object code 
(displacement =loading address-run address). 
This displacement should give a loading 
address which is in available RAM. The 
addition of the displacement to the source 
address uses no carry and is limited to 16-
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bits; this means that a displacement can be 
given to " wrap around " FFFF H. (For example , a 
program ORGed at 9200H will be loaded at 200H 
if an " R7000" command is is s u ed because 
9200H+7000H=10200H , a nd the " 1" is dropped.) 
DEBUG will not allow a program to be loaded 
over the area where DEBUG lies, and will issue 
a question mark (?) instead of the usual 
"N EXT=xxxx " message. 

(6) Finally insert the PROM(S) to be programmed 
and type the command 

P<source-begin> <source- end> <destination­
beg i n> 

to complete the process. 

Note that when using this method, the PROM(s) 
need not be located at the same address for 
programming as they will be for execution . The 
following example will help to illustrate the above 
procedure. Suppose we wish to program a 27 08 PROM 
with a monitor program to be run at D000H. Suppose 
also that we have a CROMEMCO BYTESAVER board 
currently addressed at E000H . We then insert the 
PROM into the first available slot on the BYTESAVER 
at F800H. We either ORG our monitor source program 
(called MONITOR .ze0) at D000H and assemble it using 
ASMB, or use no ORG statement in the source program 
and use the HEX=D000 option when assembling , both 
of which create a file called MONITOR.HEX on the 
disk. We now enter DEBUG by typing 

DEBUG <CR> 

and load 
followi ng 

the .HEX file into 
two commands to the 

FMONITOR.HEX <CR> 

R4000 <CR> 

memory by typing 
DEBUG prompt: 

the 

to which DEBUG will then respond with (assuming the 
MONITOR program occupies 400H bytes exactly): 

NEXT=1400 

which means the object code file has been loaded 
into RAM from 1000H to 13FFH . We can now program 
the PROM at F800H by typing 
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P1000 5400 F800 

When the PROM is completely programmed , it may 
be removed from the BYTESAVER and placed in memory 
at D0"0H , its run address. Note that the PROM 
could have been p r ogrammed while residing at D000H 
if desired : that was not done here simply to 
illustrate a few additional po i nts. Also note that 
the swath length for the P command just above must 
be a multiple of 40121H bytes ; for example the 
command 

P1000 1400 F800 

will generate an error in DEBUG . 
command is either 

Pll2l12l0 l3FF F80121 or 
P1000 5400 F800 

as above. 
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~ TO Z80 TRANSLATOR 

1 have portions of 
For those user s who present y 00 

their software written in 8080 code , an ~~~Q to lou 
Translator program has been provided with the 
Assembler package. This program resides on the 
disk under the filename TRANSLAT.COM. The 
Translator program may be used with source code 
only. Its function is to translate the Bel8el 
mnemonics of the original code into 28~ mnemonics 
(those published by Mostek and Zilog) , and then 
write this translated program back onto a file on 
the disk. The translated program will then be in a 
form such that it can be assembled by the CROMEMCO 
280 Assembler (ASMB.COM). 

Your original source program must ' have the 
filename extension .ASM to be found by the 
Translator; if it does not have this extension, 
your file should be renamed before translating it. 
TRANSLAT will create an output file having the same 
filename but with the extension .280. The original 
source file will be left unchanged on the disk. 
TRANSLAT requires at least an equa l amount of disk 
space for the output file as that used by the 
sou rce file. Therefore, be sure that there is 
suff icient space on the disk before calling the 
Translator. For example , if the source file 
requires 9K in 1 extent, the output file will also 
occupy at least 9K in 1 extent (the output file may 
use more disk space because 280 mnemonics tend to 
have more characters than 8080 mnemonics). The 
Translator gives three error messages having to do 
with disk I/O: 

OUTPUT FILE WRITE ERROR 

This message occurs during the writing of a 
record to the disk because of one of these 
conditions: (1) out of disk space , more than 81K 
for small and more than 241K for large disks; (2) 
out of directory space, more than 64 extents; (3) 
extent error, an attempt to close an unopened 
extent . 

NO SOURCE FILE PRESENT 
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The source filename was either misspelled or 
the specified disk does not contain a file of that 
name. 

NO DIRECTORY SPACE 

The output file (.280) cannot be opened 
because there are already 64 files or extents 
stored on the disk. Note that this is diffe r ent 
from the first error . " OUTPUT FILE WRITE ERROR " 
occurs after the file has been opened but during a 
write to it. 

The Translator will translate opcodes ONLY and 
not pseudo-ops. Therefore any pseudo-ops in the 
source which do not match corresponding ASMB 
pseudo-ops should be changed by the user (using 
EDIT) after translating but prior to assembling the 
.280 source file . The most common of these is the 
" SET" pseudo-op used wi th a number of 8080 
Assemblers which should be changed to the " DL " 
pseudo-op for use with ASMB. 

TRANSLAT expects certain standard convent i ons 
in the 8080 source. Remarks should be preceded by 
semi-colons (;) so:newhere in the line. Labels 
should be followed by colons (:); however, if the 
colon is missing, TRANSLAT will insert it in the 
output file. The opcodes which must be used are 
the standard 8080 opcodes published by Intel. 
Also , the opcodes and regi ster names must be given 
in upper case, and registers must be specified by 
their symbolic names (A, BC , SP, etc.) instead of 
by values assigned to the registers as is used by 
some Assemblers. 

The Translator works by translating 8080 
opcodes which it recognizes, and ignoring 
essentially everything else in a line of code. 
Pseudo- ops or other lines which do not contain 8080 
opcodes are simply written to the output file 
exactly as they appear in the source file. Be 
aware that if the original 8080 source contains 
syntax or spelling e rrors, the 280 output file will 
contain these same errors. Therefore, the output 
file may need to be edited following translation to 
correct the errors; this step is not necessary if 
the sou rce file is formatted according to the 
guidelines described here. 
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A - Assemble into memory , 123 
ABORT , 156 
ABORT - ABORT USER PROGRAM, 170 
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ADDITIONAL SYSTEM CAL LS , 156 
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B 
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COM (COMmon code segment) , 39 
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CONTROL CHARACTERS , 120 
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DESELECT CURRENT DISK , 15e 
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E 
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E - EXAMINE IN PUT PORT , 126 
EJ - EJECT DISK, 126 
EJECT DISK , 156 
END (End of assemb l y) , 44 
ENDIF (END of IF definition) , 45 
ENTRY (Entry point for these modules), 45 
EQU (Equate) , 46 
Err o r Messages Gene r ated Du r ing Assembly , 84 
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ERRORS , 122 
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F - SPECIFY FILE NAME , 126 
Fatal Errors , III 
f il e not found , 86 
FIND NEXT DIRECTORY ENTRY , 152 
FNAME - SET UP XFCB , 166 
FORM (pape r Formfeed) , 49 
FORMAT NAME TO FCB , 155 
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G (Go - start execution) , HI7 
G - GO , 127 
GCHAR - GET A CHARACTER , 168 
Gen , 20 
GEN (beg in listing Generated Macros) , 53 
GET I/O BYTE, 147 
GET USE R REG I STER POINTER , 157 
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H - HEXADECIMAL ARITHMETIC , 128 
HEXADECIMAL CONVE RSION , 164 
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IF (begin Conditional Assembly), 50 
INCLUDE (Include the given disk file), 50 
INPUT BUFFERED LINE, 148 
invalid option, 83 

L 
L - LIST IN ASSEMBLEH MNEMONICS, 128 
label error, 87 
label not allowed, 87 
Limits, 27 
Lines of Listing, 98 
LINK Switches, 106 
LINK TO PROGRAM, 157 
LIST (use following commands to generate Listings), 52 
List Options, 19 
Listing Columns, 97 
Listing Symbols, 99 
LOADING DEBUG, 119 

M 
M (Map all symbols), 107 
M - MOVE MEMORY, 129 
MACRO (begin Macro definition), 54 
Macro Assembly (MACRO definition and calls), 65 
MACHO 1 ibrary not found, 83 
Macro=<d : filename.ext>, 22 
Memory Allocation, 141 
MEND (Macro definition End), 54 
missing label, 87 
multiple definition, 88 
multiple MACRO definition, 88 
MULTIPLY, 157 

N 
NAME (module Name), 54 
Names (Labels), 30 
nesting error, 88 
no directory space, 82 
no matching IF, 88 
no matching MACRO, 88 
Nocond, 21 
NOCOND (do Not print Conditional Assemblies), 53 
Nogen, 21 
NOGEN (do Not print Generated Macros), 54 

o 
o - OUTPUT TO DATA POHT, 130 
OFF (turn Off assembly listing), 52 
ON (turn On assembly listing), 53 
Opcode, 23 
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opcode error, 89 
Opcode Mne~onics , 31 
OPEN DISK FILE, 151 
Ope rand s, 32 
Options Specified When Calling ASMB, 19 
ORG (Or igin), 55 
out of memory, 83 

p 

P - PROGRAM PROMS, 130 
Page=<number decimal lines/page), 23 
Parity, 24 
PCHAR - PUT CHARACTER (BINARY), 168 
PFNAM - GET FILE NAME FOR PRINTING, 169 
phase error, 89 
PRINT BUFFER, 147 
PRNT - PRINT A LINE, 17~ 

PUTC - PUT CHARACTER (ASCII), 168 

R 
H (Reset linker), 1~8 

R - READ DISK FILE, 131 
Range, 24 
range error, 89 
READ CONSOLE (with echo), 146 
READ CONSOLE (without echo), 149 
READ LOGICAL BLOCK, 154 
READ NEXT RECORD, 152 
READ READER, 146 
REGISTER @, 121 
REL (Relocatable code segment), 55 
RELocatable, 62 
REM (Hemark beqinning in column ol1e), 56 
Remarks, 36 
RENAME FILE, 153 
RESET COOS AND SELECT DRIVE A, 151 

S 
S (Search file), 108 
SSARCH DIRECTORY, 151 
SELECT DISK DRIVE, 151 
selected disk error , 82 
SET CURSOR ADDRESS, 149 
SET DISK BUFFER , 154 
SET I/O BYTE, 147 
SET USER CON'l'HOL-C ABORT , 157 
SM - SUBSTI'rUTE MEMORY, 132 
Source Code Segments, 57 
source file not found, 82 
Sr - SUBSTITUTE REGISTER, 133 
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T - 'i'fMCE, 134 
Tables Following the Listing, 1~0 
TEST CONSOLE READY, 149 
TITLE (Title to be printed at top of e ach page) , 56 
TN - TRACE WITH NO PRINTING, 134 
too i1lany COMmons, 90 
Top=<no. dec. lines before top>, 25 

U 
U (list all Undefined globals) , U"8 
undefined symbol, 91 
UPf)ATE DIRECTORY ENTRY, 156 
Upper and Lower Cas e , 29 

v 
V - VERIFY MEMORY , 134 
value ~rror , 91 

W 
Warnings, 112 
Width=<number decimal columns> , 25 
WRITE CO~SOLE , 146 
write error , file - <fil~lvll"le.ext>, 82 
WRITE LIST, 147 
WRITE LOGICAL BLOCK, lSI) 
WRITE NEXT RECORD, 153 
WRITE PUNCH , 147 

X 
XDISK - SET UP SPECIAL XFC~, 167 
Xref, 26 
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zeLOS - CLOSE XFC B, 168 
ZIOER - PRINT FILE ERROR MESSAG E, 169 
ZNEW - OPEN N C~! XFCB, 167 
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