
Bits Interpretot ion 

15 Enable count intensity logic 

16 0: count intensity up 
1 : count intensity down 

17 Spare 

/Program example of the use of the VC38 Character Generator. 

INITIAL LAC XPDP /DISPLAY START UP 

SPDP /SEE PROGRAMMING MANUAL 

LAC SIC 

SIC 

LAC XLBF 

LBF 

LAC XCG 

SCG 

LAC XIN 

INIT 

CLA 

ION 

JMp· 

XPDP 7000 

XSIC 2367 

XLBF 4000 

XCG 0006 

XIN DISSTT 

/BEGINNING OF THE DISPLAY FILE 

DISSTT POINT!EDS !CCB! CBS /ENTER POINT MODE 

1000 /SET POINT TO MIDDLE OF 

5000 /THE SCREEN AND ESCAPE 

CHAR EDS /E NTER CHARACTER MODE 

0001 /CALL CHARACTER (00) -SET SCALE AND INTENSITY 
/THEN CHARACTER (01) - ALPHANUMERIC A 

0203 /CARRIAGE RETURN (02) - LINE FEED (03) 

0105 /ALPHANUMERIC A (01) - ESCAPE TO CONTROL STATE 
/(04) 
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JUMP /DISPLAY JUMP TO TOP OF DISPLAY FILE 

DISSTT 

.LOC 6000 

D 4555 /PARAMETER CONTROL:SC2 LPOF, INT5 

ALPA-D /DISPATCH IN INCREMENT MODE TO ALPHA A 

6100 /MfSCELLANEOUS CONTROL: CARRIAGE RETURN 

llNFD-D+2000 /DISPATCH IN SHORT VECTOR MODE TO LINE FEED 
/ROUTINE 

6040 /MfSCELLANEOUS CONTROL: ESCAPE TO CONTROL 
/STATE 

/THE REST OF THE DISPATCH TABLE 

.LOC D+200 

ALP.A 1672 /ALPHANUMERIC A IN 

7251 /INCREMENT MODE; SEE PROGRAMMING MANUAL 
/FOR DETAILS 

6057 

7674 

3762 

2701 

UNFD 3140 /SHORT VECTOR LINE FEED - (910) POINTS IN THE 
/MINUS Y DIRECTION 

ALPB etc. /THE REST OF THE CHARACTER ROUTINES 
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APPENDIX B 

PROGRAMMING EXAMPLES 

/INTERRUPT HANDLER, THE DISPLAY IS 
/PLACED FIRST, HOWEVER, A DEVICE WITH CRITICAL 
/TIMING SHOULD BE BEFORE THE 339, E.G' f TAPE OR DRUM. 

CLA 
INTER SPLP /SKIP ON LIGHT PEN FLAG 

SKP 
JMP LPR / JUMP TO LIGHT PEN ROUTINE 
SPSF /SKIP ON INTERNAL STOP FLAG 
SKP 
JMP SFR /JUMP TO STOP FLAG ROUTINE 
SPMI /SKIP ON MANUAL INTERRUPT 
SKP 
JMP MIR /JUMP TO MANUAL INTERRUPT ROUTINE 
SPEF /SKIP ON EDGE FLAG 
SKP 
JMP EFR / JUMP TO EDGE FLAG ROUTINE 
SPES /SKIP ON EXTERNAL STOP FLAG 
SKP 
JMP ESR / JUMP TO EXTERNAL STOP ROUTINE 
SPSP /SKIP ON SLAVE LIGHT PEN ROUTINE 
SKP 
JMP SLR /JUMP TO SLAVE LIGHT PEN ROUTINE 
RSI /READ STATUS 1 
AND (20 /TEST BIT 13 FOR PUSHBUTTON FLAG 
SZA!CLA 
JMP PBR /JUMP TO PUSHBUTTON ROUTINE 

/CONTlNUE CHECKING OTHER VO EQUIPMENT 
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HEADRI 

/THE FOLLOWING DISPLAY FILE CAN BE USED 
/TO CONTROL THE SCALE, INTENSITY, AND 
/ BLINK OF A PICTURE FOLLOWING THE ROUTINE. 

SKI 40 CLAT 

SCUP 
o 
SK1!20!CLAT 
SCDN 
o 
SKI!IO!CLAT 
INTUP 
o 
SKI !4!CLAT 
IN1DN 
o 
SKI!2!CLAT 
BKON 
o 
SKl!I!CLAT 
BKOF 
o 

/SKIP 2 LOCATIONS IF PUSHBUTTON 0 IS A 0, CLEAR 
/ AFTER TEST 
/COUNT THE SCALE UP IF PBO WAS 1 
/NOP 
/ SKIP IF PBI IS 0, CLEAR AFTER TEST 
/COUNT THE SCALE DOWN IF PBI WAS I 
/ NOP 
/ SKIP IF PB2 IS 0, CLEAR AFTER TEST 
/ COUNT INTENSITY UP 
/ NOp · 
/SKIP IF PB3 IS 0, CLEAR AFTER TEST 
/COUNT INTENSITY DOWN 
/NOP 
/ SKIP IF PM IS 0, CLEAR AFTER TESl 
/ TURN THE BLINK ON 
/NOP 
/SKIP IF PBS IS 0,' CLEAR AFTER TEST 
/TURN THE BLINK OFF 
/ NOP 

/PLACE THE REST OF THE DISPLAY 
/FILE HERE 
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ITHEFOLLOWING ROUTINE IS USED TO 
I TRANSLATE A PICTURE IF THE PICTURE IS 
I CLOSED IN X-V AND CONTAINS NO POINT 
lOR GRAPHPLOT MODE INSTRUCTIONS. 

HEADR2 SK2!40 I SKIP IF PB6 IS OFF 
SVEC!EDS I SHORT VECTOR ENTER DATA STATE 
41 ItX=l; SHIFT PICTURE TO THE RIGHT 
SK2!20 ISKIP IF PB71S OFF 
SVEC!EDS 
61 I tX=-l; SHIFT PICTURE TO THE LEFT 
SK2!1 0 ISKIP IF PBS IS OFF 
SVEC!EDS 
140 16Y=li SHIFT PICTURE UP 
SK2!4 15KlP IF PB9 IS OFF 
5VEC!ED5 
2140 16Y=-li SHIFT PICTURE DOWN 
SK2 !2!CLAT 15KIP IF PB10 IS OFFi CLEAR AFTER TEST 
CCB C5B I CLEAR COORDINATE AND SECTORBHS 
o INOP 
SK211 ISKIP IF PBll IS OFF 
SK2!74!CLAT ICLEAR PBIS 6,7,S",9 IF 
o IPBll IS ON. CAUSES SINGLE 
o I MOVE EACH TIME ONE OF THE BUTTONS IS PUSHED 
STOP ISloP THE DISPLAY AND RECORD THE NEW STARTING 

I COORDINATES 
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/THIS ROUTINE PRODUCES A RASTER 
/WITH EVERY EIGHTH POINT ON THE 
ISCREEN INTENSIFIED. THE RASTER IS 
/PUT UP IF PBS IS ON. THE Y OVERFLOW 
/MUST BE SET AT GREATER THAN 10 BITS 

RAST SK1!1 !INV /SKIP IF PB5 IS ON 
JUMP / JUMP OVER THE RASTER 
MAST /ROUTINE 
5C8!LPON!!NT 6 15ET BEAM TO LOWER LEFT CORNER 
CCB!C5B 

RAS VEC!EDS 
4001 IINTENSIFY AY=l 
4177 /ESCAPE AX=l77 (ACROSS THE SCREEN AT SCALE 8) 
POINTlEDS 
2000 /DO NOT CHANGE Y COORDINATE 
4000 /ESCAPE. SET X TO 0 
SNSZ /HAVE WE RUN OFF THE TOP OF THE SCREEN YET? 
JUMP /NO I

• GO BACK AND GENERATE 
RAS I ANOTHER LINE OF THE RASTER 
LPOF ISHUT LIGHT PEN OFF 
VEC!EDS!CCB!CSB /THIS VECTOR . 

YVECI 0 /IS CHANGED WHEN PICTURE IS 
XVECI 4000 /SHIFTED TO GET BACK TO VIRTUAL STARTING POINT. 

MAST JUMP ICONTINUE ON 
PICT 
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LPR 

DISSTT 

/PROGRAM TO KEEP BOX UNDER THE 
/L1GHT PEN, ASSUMING STARTUP lOT'S 
/WERE GIVEN AND STANDARD INTERRUPT 
/SYSTEM IS SOME PLACE IN CORE. 

CLA /PDP-9 GOT TO THIS LOCA liON THROUGH INTERRUPT 

RPB 
AND (76 
TAD (300 
LBF 
CLA 
RESI 
ION 
JMP. 
SC2!LPON!INT 6 
VEC!EDS!CSB 
4050 
4000 
SK2!1! INV!CLAT!COAT 
SVEC!EDS 
61 
VEC!EDS 
4000 
4050 
SK2!1 !INV!CLATICOAT 
SVEC!EDS 
140 
VEC!EDS 
6050 
4000 
SK2!1 !INV!CLAT!COAT 
SVEC!EDS 
41 
VEC!EDS 
4000 
6050 
SK2! I! I NV!CLA nCOA T 
SVEC!EDS 

/HANDLER GIVEN ABOVE 
/READ IN CONTENTS OF 12 PUSHBUTTONS 
/KEEP CONTENTS OF BUTTONS 6-10 SET 11 TO 0 
/ ADD ENABLE AND BANK BIT 
/GIVE THE lOT TO CLEAR PBll 
/IOT'S DO NOT CLEAR AC 
/ RESUME DISPLAY SEQUENCE AFHR LIGHT PEN HIT 
/ TURN INTERRUPT SYSTEM ON 
/WAIT FOR NEXT PEN HIT 

/tN=40; INTENSIFY 
/t:V<=0; ESCAPE 

/ tN=O t:V<=-I' E-SCAPE , , 

/6.Y=O; INTENSIFY 
/ t:V<=40; ESCAPE 

/6.Y=I, t:V<=0; ESCAPE 

/6.Y=-40; INTENSIFY 
/t:V<=0; ESCAPE 

/6.Y=O, t:V<=1 i ESCAPE 

/6.Y=Oi INTENSIFY 
/ t:V<=-40i ESCAPE 

2140 /6.Y=-I. t:V<=0; ESCAPE 
JUMP 
DISSTT 

/PROGRAM WORKS AS FOLLOWS: 
/PUSHBUTTON 11 IS SENSED AT THE END OF 
/EACH SIDE. IF THE BUTTON IS ON, THE 
/NEXT SIDE IS DRAWN, IF THE BUTTON IS 
/OFF, A SHORT INVISIBLE VECTOR IS EXECUTED 
/IN THE PROPER DIRECTION TO KEEP THE BOX 
/UNDER THE PEN 



/ 

/ 
/ 

Short vector 

..i-", Direction 

~,~Of 
light pen ~ . ~W Movement 

/ THE BUTTON IS TURNED BACK ON 
/ THEN THE NEXT SIDE IS DRAWN. 

8-6 

o old box position 

,-, 
I I new box position 
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Op Code: 
Parameter 

6 7 8 
0 0 0 

Op Code: 
Mode 

6 7 8 
0 0 1 

Op Code: 
Jump 

First Word 
6 7 8 

0 1 0 

low Order 
Second Word 

6 7 8 

Op Code: 
Pop 

b 7 8 

-

Op Code: 
Conditional Skip 

(Bonk 1) 

6 7 ~ 
1 0 0 

9 

APPENDIX C 
REFERENCE TABLES 

Table C-l 
Contro I State Summary 

Scale 

10 11 12 

Clear 
Stop Push-
Code Button 

Flog 

9 10 11 12 

Scale 

9 10 11 12 

Light 
Pen 

13 

Mode 

13 

Light 
Pen 

13 

12 Bi ts of Address 

9 10 11 12 13 

Scale Light Pen 

9 10 11 12 13 

Clear Comple 

Intensity 

14 15 16 17 

Clear 
Clear 

Enter 
Sector 

Coord-
Data 

Bits 
inate 

State 
Bits 

14 15 16 17 

Push Break Field 

14 15 16 17 

14 15 16 17 

Inhibit Restoring 

Light Enter 
Mode Pen and Intensity Data 

Scale State 

14 15 16 17 

Sense 
of 

Bits ment Bits Selected Push buttons 0-5 

Test 
After After 
Test Test PBO PBl PB2 PB3 PB4 PB5 

9 10 11 12 13 14 15 16 17 
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Op Code: 
Conditional Skip 

(Bonk 2) 

6 7 a 
1 0 1 

_ .. -.. -.-~.- --------- ------

Op Code: 
Miscellaneous 

6 7 a 
1 1 0 

Op Code: 
Miscellaneous 

6 7 a 
1 1 0 

Op Code: 
Miscellaneous 

6 7 8 
1 1 0 

Op Code: 
Miscellaneous 

6 7 a 
1 1 0 

Op Code: 
Miscellaneous 

6 7 8 
1 1 0 

Table C-1 (Cont) 
Contro I State Summary 

Clear Cample 
Sense 

of 
Bits ments Selected Push buttons 6-11 

After Bits Aft 
Test 

Test er Test PB6 PB7 PBS PB9 PBIO PBll 

9 10 11 12 13 14 15 16 17 

Microprogrammed: 
Push buttons (0-5) 

Arithmetic 
Compare PB (0-5) PBO PBl PB2 PB3 PB4 PB5 

9 10 11 12 13 14 15 16 17 
0 0 0 

Microprogrammed: Pushbuttons (6-11) 
Arithmetic 

Compare PB (6-11) PB6 PB7 pBa PB9 PBIO PBII 

9 10 11 12 13 14 15 16 17 
0 0 1 

Skip 
Skip Skip on Skip on Clear 

Microprogrammed: 
Uncon-

if not Pushbutton 
Skip on Flogs 

~jtionol 
Sector Hit Flag 

0 Bonk 1 Bonk 2 LPSI LPSI 

9 10 11 12 13 14 15 16 17 
0 1 0 

Microprogrammed: Count Count Blink 
Count Scale Intensity On Off 

9 10 11 12 13 14 15 16 17 
0 1 1 

Micro-
Group 

pro: Unit 0 Unit 1 
Slaves 

Number 

9 10 11 12 13 14 15 16 17 
1 

C-2 



Point 

First Word (flY) 
Intensify Inhibit 

6 7 8 

Point 

Escape Inhibi 
Second Word (t.X) 6 7 8 

Increment 

Intensify No. of Moves 

6 7 8 

Vector 

First Word (flY) Intensify + 
-

6 7 8 

Vector 

Second Word (t.X) Escape 
+ 

-
6 7 8 

Table C-2 
Data State Summary 

(000) 

9 10 11 

(000) 

9 10 II 

001 

Y Position 

12 13 14 

X Position 

12 13 14 

Direction (0-7) Intensify No. of Moves 

9 10 11 12 13 14 

(010) 

10-BitM 

9 10 11 12 13 14 

(010) 

1 O-Bit t.X 

9 10 11 12 13 14 

15 16 17 

15 16 17 

Direction (0-7) 

15 16 17 

15 16 17 

15 16 17 



Six-Bit Format 

. Seven-Bit Format 

Intensify 

6 

Escape 

6 

Intensify 

6 

Vector Continue 

+ 

-
7 8 

7 8 

Short Vector 

+ 
-

Table C-2 (Cant) 
Data State Summary 

(011) 

10-Bit/-'Y 

9 10 II 12 

lO-Bi t t-,x 

9 10 11 12 

(100) 

/-,y Escape 

7 8 /9 r
o 

/11 
12 

Character (101 ) 

Character 1 

13 

13 

+ 
-

13 

6 
17 

1
8 

1
9 110 III 12 

1
13 

Ignored 

6 
17 18 

1
9 110 11 112 

1
13 

Graphplot (110) 

Escape 
Set Y 

X or Y Coordinate 
Set X 

6 7 8 
1

9 110 III 112 
1

13 

C-4 

14 15 16 17 

14 15 16 17 

t-,x 

14 
115 

1

16 
/17 

Character 2 

114 PS · [16 J17 

Character 

114 rS 

1
16 117 

P4 115 
1

16 \17 



Tobie C-3 

Mnemon ic Summary 

Mnemonic Octal 
Operation 

Symbol Code 

LPOF 0040 Light pen off 

LPON 0060 Light pen on 

SCI 0400 Set scale to Xl 

SC2 0500 Set scale to X2 

SC4 0600 Set scale to X4 

SC8 0700 Set scale to X8 

INT* 0010 Set the intensity 

EDS 1001 Enter data state 

CCB 1002 Clear coordinate bits 

CSB 1004 Clear sector bits 

POINT 1100 Set mode to 0 

INCR 1110 Set mode to 1 

VEC 1120 Set mode to 2 

VECON 1130 Set mode to 3 

SVEC 1140 Set mode to 4 

CHAR 5 1150 Set mode to 5 

GRAPH 1160 Set mode to 6 

CHAR 6 1170 Set mode to 7 

CLOF 1200 Clear flag. Pushbutton hit flag 

STOP 1400 Stop display 

JUMP 2000 Jump to 15':'bit address contained in last digit and the next 
word addressed 

PJMP 2010 Jump to subroutine addressed the same as JUMP 

POP 3000 Exit from subroutine to next address after PJMP 

PEDS 3001 Pop and enter data state 

PNI 3002 Pop and inhibit restoring intensity 

PNLS 3004 Pop and inhibit restoring light pen and scale 

PNM 3010 Pop and inhibit restoring mode 

SKI 4000 Skip if any of the selected push buttons are 0 

INV 0400 Invert sense of test (skip if any selected pushbutton is 1) 

CLAT 0200 Clear buttons tested after test 
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Table C-3 (Contd) 

Mnemonic Summary 

Mnemonic Octal 
Operation Symbol Code 

COAT 0100 Complement buttons tested after test 

SK2 5000 Skip if any of the selected pushbuttons are 0 

SK3 6000 Arithmetically compare pUshbuttons (0-5) with last two 
digits of instruction; skip if not equal 

SK4 6100 Same as SK3 but for pUshbuttons 6-11 

SKIP 6240 Unconditional skip (two locations) 

SNSZ 6220 Skip if sector 0 flag is not up 

SPBl 6210 Sk ip if pushbutton (0-5) flag is down 

SPB2 6204 Skip if pushbutton (6-11) flag is down 

SLPSI 6202 Skip on not LPSI 

CLPSI 6201 Clear LPSI 

SCUP 6340 Count scale up 

SCON 6360 Count scale down 

INTUP 6310 Count intensity up 

INTON 6314 Count intensity down 

BKON 6302 Blink on 

BKOF 6301 BI ink off 

SGO 6400 Set slave group 0 

SGI 6500 Set slave group 1 

SG2 6600 Set slave group 2 

SG3 6700 Set slave group 3 

SUO 0040 Turn light pen and intensity off on unit 0 

LPO 0060 Un it 0 I ight pen on 

ITO 0050 Un it 0 intensity on 

SUI 0004 Turn light pen and intensity off on unit 1 

LPI 0006 Unit I I ight pen on 

ITl 0005 Unit 1 intensity on 
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Table C-4 

lOT Summary 

lOT 
Octal 

Definition 
Code 

RPDP 700501 Read Puchdown Pointer 

RXP 700502 Read X-Position Register Bits 1-12 

RYP 701602 Read V-Position Register Bits 1-12 

RDAC 700601 Read Display Address Counter 

RS1 700602 Read Status 1 

RS2 701622 Read Status 2 

RS3 
RPB 700621 Read Pushbuttons 

RS4 
RSG1 700622 Read Slave Group 1 

RS5 
RSG2 701642 Read Slave Group 2 

SPDP 700645 Set the Pushdown Pointer 

SIC 700665 Set Initial Conditions 

lBF 700705 load Break Fie Id 

SCG 700743 Set Character Generator 

INIT 701605 Initialize the Display 

RES1 700724 Resume After light Pen Hit Edge on External Stop 

RES2 701604 Resume After Stop Code 

CFD 701601 Clean Display Flags 

STPD 700704 Stop Display (External) 

SPLP 700642 Skip on Light Pen Hit Flag 

SPSP 700662 Skip on Slave Light Pen Hit Flag 

SPES 700701 Sk ip on External Stop Flag 

SPEF 700702 Sk ip on Edge Flag 

SPSF 700721 Skip on Internal Stop Flag 

SPMI 700722 Sk ip on Manual Interrupt 

RCG 701662 Read Character Generator 

SPDF 700761 Skip on Data Flag (used with VF38 Search Option) 

SPPF 700762 Skip on Pop Flag (used with VF38 Search Option) 

SIVF 700764 Set INMS on VRS Flags (used with VF38 Search Option) 



RSI 

L.P. Vertical 
Hori-

Internal 
Hit Edge 

zan tal 
Stop 

Flog Flog 
Edge 

Flog 
Flog 

6 7 8 9 

RS2 

L.P. 
y X 

Byte Enable Position Position 
BitO Bit 0 

6 7 8 9 

RCG 

Char-
acter 

CB Spore Case 

6 7 8 9 

SIC 

Edge L.P. 
L.P. Resume 

Inter- Inter-
Options 

rupt rupt 

6 7 8 9 

LBF 

Break Field 

6 7 8 9 

SCG 

Spore Case 

6 7 8 9 

Sector 
Zero 
Flog 

10 

10 

CHSZ 

10 

Table (-5 
Status Format 

ConlTol 
Manual 

State 
Inter-

Flog 
rupt 
Flog 

11 12 

Scale 

11 12 

Spore 

11 12 

P.B. 
Hit 
Flog 

13 

Mode 

13 

-
13 

Y Dimension X Dimension 

10 11 12 13 

Display 
Inter-
rupt 

Break Field 

Flog 

14 15 16 17 

Intensity 

14 15 16 17 

SAR 

14 15 16 17 

Intensify Inhibit P.B. 
Internal 
Stop 

All Edge Inter-
Inter-

Points Flogs rupt 
rupt 

14 15 16 17 

Push buttons 

10 11 12 13 14 15 16 17 

CHSZ Spore SAR 

10 11 12 13 14 15 16 17 
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