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Table A-2. GRAPHIC 8 Controller Instruction Summary (Cont)

ALPEABETICAL LIST

MNEMONICS FORMAT DESCRIPTION  PAGE NUMBER

15 14 13 12 11 10 9 8 7 & 5 & 3 2

T T T | DRAW SHORT 3-4
DRSR l'1] ol + Y-INCREMENT o l' 0 I, +  X~INCREMENT lI RELATIVE

1 1

| ! | DRAW X 3=5
DRZA % 0 !l 0o 1 1 l' 0 l, + | X~CCORDINATE | ABSOLUTE

|

[ ] ' | DRAW X 3=5
DRXR ilollo 1 11'1l':lx-zmxmm llnzwf:vz

1 T 1 1 | DRAW Y 3-6
DRYA | o |l 1 0 0 !' 0 i! + ll Y-COORDINATE | ABSOLUTE

| |

=1 T 1 | DRAW ¥ 3-6
IRTR foli1 o ol 1]+ | Y-INCREMENT | RELATIVE

] L1 I :

I I | | ] |
*FLPG }olloo 0];1 1 1|’~1 0 lixxxgx;mms!

| | FILL A

|15 . . ADDRESS OF LIST OF VERTICES | conveEx 3-32

| | POLYGON

b0 |

§AM !'xm.l! NUMBER OF VERTZCES |

|

o | ] | ] |
HREF lojlo o olo o olo 0 o|lx ¥ XxI|X | BALT REFRESH 3=20

| | | | | |

1 T N T ] |
#INIT lolo o of1 1 1]0 o 1]x x x!|ZX | INITIALIZE 3-28
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Table A~2. GRAPHIC 8 Controller Instruction Summary (Cont)

ALPHABETICAL LIST

15 14 13 12 11 -1 9 8 7 6 S5 &4 3 2 1 Q@

IZPR lejo o o]lo 1t 1t}0 o olx x x|z X X | INITIALIZE 3-27

JUMP AND MARK 3~18

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER [ K
ey i

JUMP ADDRESS (IN EVEN BTTES)

I - T | F JUMF LBCREMENT | JIM® SHORY 3-13

JMPR foloe o o ; 1 0 1]  (IN EVEN BYTES) ]! RELATIVE -
|1 : o
T | 1 | { |
fojo o oflo o 1}l0 1 olx x X|X X X| JUMP IF DIS- .

1] |1 | | ] | | PLAY REGISTER O  3-l4
I | CONTENTS # O
lI 1 % JUMP ADDRESS ; l
o o ] ' [ I |
fojo o0 o0/6 o 1]0 1 O0]X ¥ X | XAl7 Al6 | JMP EXTENDED

*IMPZE |1 | | ] | | IF DISPLAY 314
I ) | REGISTER 0
IlAI.S Al4 . JUMP ADDRESS . . AD % CONTENTS # 0 l
| 1 ) i | I o | .
lofo o olo o 110 1 1]x £ %x1X X X /| JUMP RELATIVE

JPRZ [ | | l . | IF DISPLAY 3-13 )
| ' ' ' T | REGISTER O ' ’
} JUMP INCREMENT (IF EVEN BYTES) { CONTENTS # O » ( o
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Table A-2. GRAPHIC 8 Controller Instruction Summary (Cont)

ALPHABETICAL LIST

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER
15 14 13 12 11 10 9 8 7 & S & 3 2 1 0
[ 1 I T T |
lolo o @¢}Jo0o o 1}/ 0 11%x 2 x|x x x|
JRMP | | | | | | JUMP RELATIVE 3=13
| : |
| JUMP INCREMENT (IN EVEN BYTES) |
| |
I ] [ i 1 |
loejloe o o0lJo o t}]0 0 o0}]xXx X xlx ¥ X|
Jovp |1 | | | | | JoMp 3-12
| | |
|11 JUMP ADDRESS |
(- |
| | | 1 | | |
lojlo o o]0 o 110 0 olx ¥ x|Xx AL7 A18]
*JUMPE |1 | | | | | JUMP EXTENDED 3-12
| | ADDRESS
. lals als . . JUMP ADDRESS . . 40| .
| I
=7 T T ' T |
lolo o o)J1 1 olo o 1] DR# | LOAD DISPLAY
LDDI (- | | | | REGISTER 3-22
| | DMMEDIATE
| DATA |
I | *
I [ | LOAD DISPLAY
LDDP folo o 111/} DISPLAY PARAMETERS | PARAMETER 3-25
| | | REGISTER
[T I | LoaD
LDDZ folo o 11]0] DISPLAY Z PARAMETERS | DISPLAY 3-26
|1 | | z REGISTER
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Table A~2. GRAPHIC 8 Controller Instruction Summary (Cont)
ALPHABETICAL LIST
MNEMONICS FORMAT DESCRIPTION  PAGE NUMBER
15 14 12 11 16 ¢ 8§ 7 & 5 4 3 2
1 A T — "' | LoaD
LDEX lof1 1] 0] Qrrz | q | X SEMI-AXIS LENGTH | cowic _ 3=-11
- | | X REGISTER
I i T ' ‘ | LOAD PIXEL
*LDPD folo 111 x 2] x| GRAY LEVEL | DATA 3-28
. | i | REGISTER
1T i ] i ' ) !
lolo ef1 t olo o of oyt | REG# | LOAD DEVICE
LDRI | | | | REGISTER 3-23
e | DMMEDIATE
Fxlx X DATA |
U ! ]
=T T T T T ]
fofo of1 1 ofo 1 o]lx X XxX|3x % |
LDSP i | ] ] ] |10AD STACK 322
I{ ' ' i! POINTER
! |

A~14
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Table A~2. GRAPHIC 8 Contreoller Instruction Summary (Cont)

ALPHABETICAL LIST

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER
15 14 13 12 11 10 9 5 .04 3 2 1 0
[ I ] | I |
folJo o o1t 1 oo | £ =% X | X ALl7 Als] LoAD

*LDSPE | | | | | | EXTENDED 3=22
| | STACK POINTER
|AlS . . ADDRESS . . A0 |
| l
ol | | | ] LOAD TEXT

LDTI f111 o olo o o}lo | TEXT INCREMENT | INCREMENT 3=27
1 | | | | REGISTER
I 17 1 |

LDX4& I 0 ; 0 1 0 s 0]+ } X-COORDINATE || LOAD X ABSOLUTE  3-3
I 1T 1 ]

LDXR ; ] l‘ o 1 o0 } 1 || + 1 X~INCREMENT ll LOAD X RELATIVE  3=3
T I f { 1 |
lolo 9@ o1 0o olo lx ‘¥ XJx x x|

LINK 1 | | | | | SYNCHRONIZED 3-19
77 | LINKAGE
i] 1 )‘ Al4 ., LINK ADDRESS . . A0 |

!

| ] I | | | |

*LINKE jolo o o1 o 0f{o ] X X]X ¥ X | SYNCHRONIZED
- | | | | | LINKAGE 3=19
| | EXTENDED
lals . . LINK ADDRESS . o 40|
| l
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Table A=2. GRAPHIC 8 Controller Instruction Summary (Cont)

MNEMONICS FORMAT DESCRIPTION PAGE YUMBER

15 % 13 211 1w %9 8 7 65 4 3 2 1 0

1 i ] T ! !

*MDLY lejo v ol1 1011 0 11X X X | Al7 Al6l woDIFY’ N
| | | ] | | LOORUP 3-31
| ‘ ‘ ' | TABLE
115 . .  GRAPHIC 8 MEMORY ADDRESS o o A0 | ,
T |
{an | NUMBER OF GRAPHIC 8 8-BIT BYTES ; '
[ |
oo ] T ' |
g 0 i 0o 0 o |I e 0o o0 % 0 % VIDEO CONTROLLER(S) ; i
I | ] ' !
felJo o olo o ofu1] LUT ADDRESS |
1 1 A f
T I | | T | Loap

MODE lejo o o1 1 1ic 1 o0} MODE | INSTRUCTION 3-28
S | B R . | MODE REGISTER
i B T T T |

*MYPD folo o o1 1t o}lo 1 1]lx X X% Al7 Al6] wovE
I | | | | |  PIXEL 3-29
| ‘ ' | DaTA
i!Als « . GRAPHIC 8 MEMORY ADDRESS . A0 ;
| T 1% 1 | i .
|a¥ IREL| Y |DIR] | |
|l A Jmel | % v
| INITTAL X VALUE | g
; |
‘ |
% INITIAL ¥ VALUE ;
| | hE
| FINAL X VALUE : !
|
l — v |
1l FINAL Y VALUE }
R T ) ‘ | MOVE

MVSR 11 0] & ?~INCREMENT 101 1]+ E-INCREMENT | SHORT 3-3

S 1 | RELATIVE
A-16




Table A~2. GRAPHIC 8 Controller Instruction Summary (Cont)

ALPHABETICAL LIST

MNEMONICS FORMAT DESCRIPTION  PAGE NUMBER
15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
FT b . I

MVEA lol1 0 1|01+ | X~COORDINATE | MOVE X ABSOLUTE 3-4
[ Lt 1 I
Il b !

MYIR foli1 0 1]1]#+]| X-INCREMENT | MOVE X RELATIVE 3-4
— I I
T T |

MVYA lolt 1 0] 0] +] Y-COORDINATE | MOVE Y ABSOLUTE  3-=4
- L1 |
T T |

MVYR el 1 o}Ll:}z—mmmzm }Movz'zazmnvs 3=4
I
T | [ I ] [

NOOP lolo o o]t o 110 0 0]0 0 0|0 0O O] NO OPERATION 3-13
1 | ! ! ! I
=T 71 ' 1 1 | POINT

PPLR 1] 1]+ Y-INCREMENT o]0+ EZ-INCREMENT | pLoT 3-6
1 1 I | RELATIVE
T ] I T !

*PPTA fofo o o]t 1 1]t 1 o |rot| TAB. INCR. | POINT PLOT
I ! . ! [ | TABULAR 37

. ABSOLUTE

T | I
| Pl X % X X|+ COORDINATE |
!

LB .

o B

A-17



ALPHABETICAL LIST

Table A~2. GRAPHIC 8 Controller Instruction Summary (Cont)

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER
15 14 13 12 i1 % % & 7 & 5 4 3 2 .1 ¢
| ) | I |
*PPTR ojo o aofl1 1 1|1 1 1 |roT| TAB. INCR. | porNT PLOT
| | | 1 | TABULAR 3-8
" ' N RELATIVE -
1 1 . ]
Pl X X X l! + INCREMENT 'l
|
T 1 ’ "| OINT
*PPYA 0l1 0o 110/ 4 7-COORDINATE | PLOT 3=7
L. I | ¥ ABSOLUTE
1 [H . | POINT
- *PPYR 011 0 1]1]#+ Y~INCREMENT | PLOT 3-7
L ] | ¥ RELATIVE
o I i ) i ‘ | RESTORE
RESD(E) olo o oft1 o o0}lo 1 0] DR# | DISPLAY 324
I L. ! | | REGISTER
1 1 i ] I |
RTRN 0%0 o olo 1 0%0 1 1}3 xx%x xx}mm 3w17
v |
T o ] | | savE
SAVD(E) olo o ol1 0o oJo o 1] DR# | DISPLAY 3=24
1 ! ‘! | _| REGISTER
] o T ' | DRAW TWO
TXT 1 | CHARACTER 2 ASCII CODE | 1 | CHARACTER 1 ASCIT CODE | TABULAR 3=10
| 1 | CHARACTERS
A~18
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Table A-2. GRAPHIC 8 Controller Instruction Summary (Cont)

ALPHABETICAL LIST

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER

15 14 13 12 11 10 ¢ 8 7 6 S & 3 2 1 O

I | I i ' T | UPDATE
*UPDT lolo o o]+ 1t 1]0 1 1]X X X|X X X| VIDEO 3-21
|1 | | | | | CONTROLLER
REGISTERS
I ] ] I ] |

WATE lolo o ol1 1 110 0 o0}l ¥ X|x% X x| waIrT 3=21
|

A-19



DRn

DSP

DEC

DIR

DXR

DIR

4-20

Table A-3. Graphic Controléer Register Format Summary
15 14 13 12 11 10 9 8 7o 6 5 4 3 2 1 0
? 1 1 1 ] 1 T : 1 ! 1 1 1t 1 1]
15 14 13 12 11 10 9 & 7% 86 5 4 3 2 1 0
7 T ¥ v! 1 1 ? 1 7 17 1] 1 1 1
15 14 13 12 11 10 9 8 7. 6 5 4 3 2 1 0
L J 7 L V 1 L4 ¥ ¥ T T L 7 ¥
15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1 0
'1 1 1 1 ' 1 ' ? ] [] 7 1 4 ' 1
15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 ¢]
[ f [ ( l 1 [ T 1 [ [ 1 [ 1
[ | X COCRDINATE VALUE
-
T
i
|
I SIGN BIT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1] 1 7 H ) 1 1 1 1

T CCORDINATE VALUE

SIGN BIT

GENERAL

PURPOSE
REGISTER

STACK
POINTER

PROGRAM
COUNTER

DISPIAY
INSTRUCTION
REGISTER

X POSITION
REGISTER

| Y POSITION
| REGISTER

mmmm_

o~
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Table A-3. Graphic Controller Register Format Summary (Cont)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

i' T [ [ [ 1‘ 1 1 1 ; 1 1 1 1 [ 1 ‘ DISPLAY
DCR | | ASCIT CHARACTER CODE | CHARACTER
l B | . | REGISTER

15 14 13 12 11 10 9 & 7 6 5 4 3 2 1 0O

l ! ! ! i | | | i | [ ' ! ! " | TEXT
DTI | lolol ol ol o] 0] TEXT INCREMENT | INCREMENT
| _ | A A A A A | REGISTER

15 14 13 12 11 10 S 8 7 6 S 4 3 2 1 O

| 7 D— T ’l ! ‘ T 7 T T 7 T T | CONIC X DATA
KR | |  1Qr | X SEMI-AXIS LENGTH | REGISTER
l S . ; | (OPTIONAL)
|
l QIII

15 1 13 12 11 10 9 8 7 6 5 & 3 2 1 0

l 1 T [ 1 J } l 1 1 1 [ t 1 T 7 ] CONIC Y DATA
KYR | |QIVIQII| ¢ SEMI-AXIS LENGTH | REGISTER

l , ] | (OPTIONAL)

15 146 13 12-11 10 9 8 7 6 5 4 3 2 1 0

! R T T ‘ 7 T 7 I T 7 I 7 7 ] DISPLAY
DZR ] | | #1 #2 #3  #4] | | | z

l B | | | REGISTER

l

{ ; |___ GRAY LEVEL SELECT
} 1 _____ LINE STRUCTURE SELECT
1 1 BLINK SELECT
%______ VIDEO CONTROLLER NUMBER

DISPLAY SELECT CHANGE ENABLE
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Table A-3. Graphic Controller Register Format Summary (Cont)

1514 13 12 11 10 9 8 7 6 5 4& 3 2 1 90

| T T i 7 7 T 7 i T 7 T T ‘I I 7| DISPLAY
DER l N | PARAMETER
| ~ | L1 | REGISTER

| CHARACTER
SIZE -
CHAR ORIENTATION ['

CHAR PARAMETER
'CHANGE ENABLE

15 14 13 12 1 10 ¢ 8 7 6 5 4 3 2 1 O

! 1] i ] vt ] [} 1 ] 1 1 ] ] 1 T ‘ PAGE

PGR |MEMORY | | REGISTER B
|PAGE | — . l [vf

15 14 13 12 1 10 9 8 7 6 53 4 3 2 1 O

A =7 R T T T I 1 T g i SENSE
SENS | | | .| REGISTER

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O

l ‘A! 1 ] [ 1 Tt 1 1 ot 1 1 }' ‘l ; l l MASK
MKR | , I 1 | | | REGISTER

|
i i HALT
|

REAL TIME CLOCK

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

i 1 1 1 i 1 D] T t ¥ K] [ T [ 1 i FUNCTION
FUNS | : ‘ | CONTROL STOP
l ; ‘ | REGISTER

A~22
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FUNC

IMR

PDR

SX1-3

SY1-3

LN1~-3

Table A-3.

| FUNCTION

| CONTROL

| CONTINUE
REGISTER

| MARGIN
| REGISTER

| PIXEL
| DATA
| REGISTER

| START
| X
| REGISTER

| START
| v
| REGISTER

Graphic Controller Register Format Summary (Cont)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 7 t i T " 7 | 1
15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 0O
I (] T T 7 T 7 7 7
i PRESENT X OR Y MARGIN POSITION
I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[ 1 I 1 ] F] [] ] ] ]
% GRAY LEVEL BITS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
l [] ¥ 1 H 1 [ 1 1 ?
X ADDRESS
|
15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 0
I 1 [ 7 1 ) i 1 1 1
| Y ADDRESS
[
15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 0

1] 1 ? 1] 1 1 1 1

NUMBER OF LINES PER SECTCOR

1

| LINE
& REGISTER

A-23



Table A~3. Graphic Controller Register Format Summary (Cont)

13 14 13 12 11 10 9 8 7 6 5 4& 3 2 1 O

[ e e b b Tt | STATUS

STAL=3 | [ A R | REGISTER
| ; 1 T N N R P l
N S [ | ! | { o
i [ P MEM. SELECT ENABLE
CHANGE ENABLE l [ i
‘ [ | SELECT A/B
[
.
I
I CURSOR ENABLE
l
| CURSOR BLINK ENABLE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

} ] ) [l i - i i [] 1 1 1 [ [ ) [} | X
XCR l | I X CURSOR ADDRESS | CURSOR
I I T i . | ADDRESS

I
| |_____ SIGN OVFL
l
|

1514 13 12 11 10 9 8 7 & 5 4 3 2 1 0

| T L ‘ 7 A T ] 7 ¥ T T ¥

¥CR | R Y CURSOR ADDRESS | CURSOR
| ‘ [ | ADDRESS
Tt g ,
| |_____ SIGN OVFL
| ‘
I SIGN

15 14 13 122 1 10 9 8 7 6 5 4 3 2 1 O

R O O A N R A R A TS 3.
DLI | fololo]lol o] 0ol LINE INCREMENT | INGREMENT
| N RO AN AR PO _| REGISTER
A=24




Tableé$~3, Graphic Controller Register Format Summary (Cont)

15 14 1312 11 10 9 8 7 6 5 4 3 2 1 0

v e e T T T T SYSTEM
scr | o | | | | | 1| CONFIGURATION
! ] l ! ] n | | REGISTER
5 ) ' T
|__ RESERVED FOR
~ HARDWARE

l
|
l
I
| _ BITS PER PIXEL

I l

i l

i i

l !

i |

l | MEMORY FIELD SIZE

!

l - NUMBER OF VIDEO CONTROLLERS

SCREEN RESOLUTION

RESERVED FOR HARDWARE

BLINK STATUS

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

CFR | s VALUE | FONT

’ — 7 1 [] 1 ] v ]T H [ 1 C 1 T [ I CHARACTER
| | REGISTER

wd
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Table A~4. Serial Interface Register Format Summary

15 14 13 12 11 10 9 8 7 6 5 & 3 2 1 O

o T T T T T T ] RECEIVE
RSRa | | - | [ A T I 1 | | sTATUS

o+t t +r t +t ‘.t 1 1 R ] | ’ | REGISTER n
; |___ RDR ENBL
i

I I
! !
| i
i ; *DATA TERM RDY
|

.; : *REQ TO SEND
; | RCVR INTRPT ENBL
l ___ RCVR DONE
|
| *DATA SET RDY

*CARR

——e——-

*CLEAR TO SEND

(
|
I
l
l
l
I
|
|
l
i
l
!
|
l
!
|
!

___ *RING IND

*Used on full RS~232C interface ports 1, 5 and 9

15 14 13 12 1 10 9 8 7 6 5 4 32 1 0

I 1 T i T 7 T T T 7 T (. 7 7 7 T ’ RECEIVE
oBn | | 1 1 | RECEIVE DATA | DATA -
N N N N | 1 , | BUFFER n ,

|
I *PARITY ERROR

l
|
l
|___ OVERRUN ERROR

ERROR

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

i Tt 1 [ 1 1 1 1 ! 'i ] 1 [ [ [] [ § TRANSMIT
TSRa | R | STATUS
l , _ [ | .REGISTER n

AMIR RDY

A=26
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Table A~4. Serial Interface Register Format Summary (Cont)

13 14 13 12 11 10 9 &8 7 6 5 4 3 2 1 0
t T 1 1 1 1 1 ’ 1 ] 1 1 1 [ 1 ] TRANSMIT

|  TRANSMIT DATA | DATA
| , | BUFFER n

NOTE:

Unidentified bits not used.

A=27



Table A-3.

Parallel Interface Register Format Summary

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
! [ 1 1 TR 1 [ [ 1 1 1 ! B 1 1 i WORD
WCRn | TWO's COMPLEMENT OF DMA WORD COUNT | COUNT :
| | REGISTER n
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
: | ¥ T ¥ 7 T 7 7 1 7 [ [ T | MEMORY
MARn | STARTING ADDRESS FOR DMA OPERATION | 0 | ADDRESS -
| | REGISTER n
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T 1T T T T T T T 1T 7T T T T | status
STRa | | L L 0 L b 0 1t P 1 1 1 | REGISTER =
i+t v+t + +r + + t + +t .t t+t 1 1
[ N R R Y I R R R B
wevr L0 0 L0 bbb bbb 111 |__ SPARE INPUT
(o S E T R I U A D AR A R R N NO. 1
READY [ A HE H NN R A N A R D
Lt b1 b | | ADRS BIT 16
wpyr NTRE | L L b 0 0 L1
ENBL vttt 1 1 I 1 1_ ADRS BIT 17
I N
INPUT WORD REQ _| % % % % % % % 1 % |__ DMA I/0 MODE
SPARE InpUT No. 2 __| I -} | I I 1 1 ]__ pwA comPL
A A A N B
ATTEN INTRPT ENBL __| | % } % % |__ OUTPUT WORD RCVD
’ |
ATTEN NO. 2 __| 1 % % |__ OUTPUT INTRPT ENBL
ATTEN NO. 1 _| |  |__ OUTPUT CONT
: !
3
WORD COUNT # 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IDRn/ | T T T 7 7 7 T 7 T T U 7 | nPUT/

ODRn |

INPUT CR OUTPUT DATA

| OUTPUT DATA

| REGISTER n

A-28




Table A-6. Registerﬁbesignations and Address Assignments

DEVICE REGISTER MNEMONIC ADDRESS
DISPLAY PROCESSOR Processor Status Word PSW 177776
177760
Reserved |- thru
1177772
8-bit switch register SWT 177774
ROM AND STATUS LOGIC TTY Receive Status Register TTYRSR 177560
SERIAL INTERFACE PORT TTIY Receive Data Buffer TTYRDB 177562
TTY Transmit Status Register TTYTSR 177564
TTY Transmit Data Buffer TTYTDB 177566
PARALLEL INTERFACE Word Count Register 1 WRC1 172410
CARD NO. 1 (OPTIONAL) Memory Address Register 1 MAR1L 172412
©  Status Register 1 STR1 172414
Input/Output Data Register 1 IDR1/ODRL 172416
PARALLEL INTERFACE Word Count Register 2 WCR2 172430
CARD NO. 2 (OPTIONAL) Memory Address Register 2 MAR2 172432
Status Register 2 STR2 172434
Input/Output Data Register 2 IDR2/0DR2 172436
MULTIPORT SERIAL Port No. 1 (Host Computer)
INTERFACE CARD NO. 1 Receive Status Register 1 RSR1 176500
- Receive Data Buffer 1 RDBL 176502
Transmit Status Register 1 TSR1 176504
Transmit Data Buffer 1 TDB1 176506
Port No. 2 (Keyboard No. 3 or PED No. 6)
Receive Status Register 2 RSR2 176510
Receive Data Buffer 2 RDB2 176512
Transmit Status Register 2 TSR2 176514
Transmit Data Buffer 2 TDB2 176516
Port No. 3 (Reyboard No. 1 or PED No. 8)
Receive Status Register 3 RSR3 176520
Receive Data Buffer 3 RDB3 176522
Transmit Status Register 3 TSR3 176524
Transmit Data Buffer 3 . TDB3 176526
Port No. 4 (Xeyboard No. 8 or PED WNo. 1)
Receive Status Register &4 RSR4 176530
Receive Data Buffer 4 RDB4 176532
Transmit Status Register & TSR4 176534
Transmit Data Buffer & TDB4 176536
MULTIPORT SERIAL Port No. 5 (unused)
INTERFACE CARD NO. 2 Receive Status Register 5 RSRS 176540
(OPTIONAL) Receive Data Buffer 5 RDB5 176542
Transmit Status Register 5 TSRS 176544
Transmit Data Buffer 5 TDBS 176546
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Table A~6. Register Designations and Address Assignments (Cont)

A-30

DEVICE REGISTER MNEMONIC ADDRESS
° MULTIPORT SERIAL Port No. 6 (Keyboard No. 6 or PED No. 3)
+ INTERFACE CARD NO. 2 Receive Status Register 6 RSR6 176350
© (OPTIONAL) (Cont) Receive Data Buffer 6 - RDBA 176552
. Transmit Status Register 6 TSR6 176554
Transmit Data Buffer 6 TDB6 176556
Port No. 7 (Keyboard No. 2 or PED No. 7)
Receive Status Register 7 RSR7 176560
Receive Data Buffer 7 RDB7 - 176562
Transmit Status Register 7 TSRY 176564
Transmit Data Buffer 7 - "TDB7 176566
Port No. 8 (Keyboard No. 7 or PED No. 2) -
Receive Status Register 8 RSR8 176370
Recelve Data Buffer 8 ‘RDES8 176572
Transmit Status Register 8 TSRS 176574
Transmit Data Buffer 8 TDB8 176576
~ MULTIPORT SERIAL Port No. 9 (Keyboard No. & or PED No. 3)
INTERFACE CARD NO. 3 Receive Status Register 9 RSRY 176600
Receive Data Buffer 9 RDBY 176602
Transmit Status Register 9 TSRY 176604
Transmit Data Buffer 9 TDBY 176606
Port No. 10 (Keyboard No. 5 or PED No. &)
Receive Status Register 10 RSR10 176610
Receive Data Buffer 10 RDB1O 176612
Transmit Status Register 10 . TSR10 176614
Transmit Data Buffer 10 TDB1O 176616
Port No. 11 (Spare)
Receive Status Register 11 RSRI11 176620
Receive Datz Buffer 11 RDB11 176622
Transmit Status Register 11 TSR11 176624
Transmit Data Buffer 11 TDBL1 176626
Port No. 12 (Spare)
Receive Status Register 12 RSR12 176630
Receive Data Buffer 12 RDB12 176632
Transmit Status Register 12 TSR12 176634
Transmit Data Buffer 12 " TDB12 176636
MULTIPORT SERIAL Port No. 13 (Spare)
INTERFACE CARD NO. & Receive Status Register 13 RSR13 176640
(OPTIONAL) Receive Data Buffer 13 RDB13 176642
Transmit Status Register 13 TSR13 176644
Transmit Data Buffer 13 TDBL3 176646
Port No. 14 (Spare)
Receive Status Register 14 RSR14 176650
Receive Data Buffer 14 RDBL4 176652
Transmit Status Register 14 TSR14 176654
Transmit Data Buffer 14 TDBl4 176656




Table A=-6. Register Designations and Address Assignments

DEVICE REGISTER MNEMONIC ADDRESS
MULTIPORT SERIAL Port No. 15 (Spare)
INTERFACE CARD NO. 4 Receive Status Register 15 RSR15 176660
(OPTIONAL) (Cont) Receive Data Buffer 15 RDB15 176662
Transmit Status Register 15 TSR15 176664
Transmit Data Buffer 15 TDB13 176666
Port No. 16 (Spare)
Receive Status Register 16 RSR16 176670
Receive Data Buffer 16 RDB16 176672
e - Transmit Status Register 16 TSR16 176674
: Transmit Data Buffer 16 TDB16 176676
GRAPHIC CONTROLLER Stack Pointer DSP 165000
General Purpose Register 0 DRO 165002
N General Purpose Register 1 DR1 165004
P Program Counter DPEC 165006
Y Display Instruction Register DIR 165010
: Text Increment Register DTI 165012
Display Parameter Register DPR 165014
Bank Register PGR 165014
Display Z Register DZR 165016
X Position Register ' DXR 165020
Y Position Register DYR 165022
i Display Character Register DCR 165024
' Conic X Data Register RXR 165026
- Conic Y Data Register KYR 165030
: General Purpose Register 2 DR2 165032
General Purpose Register 3 - DR3 165034
Function Control Continue Register FUNC 165036
Function Control Stop Register FUNS 165040
Sense Register SENS 177660
Mask Register MKR 177662
64K READ/WRITE Page Register 1 PRI 172342
MEMORY CARDS NO. 1 Page Register 2 PR2 172344
AND NO. 2 Page Register 3 PR3 172346
. 1172340
172350
Reserved | thru
1172356

e
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Table A~6. Register Designations and Address Assignmehts (Cont)

DR #
DEVICE REGISTER MYEMONIC (OCTAL) ADDRESS

Graphic Controller VC 1 Memory status " STAL 4
Start Y section 1 SY1ll 5

Start X section 1 SX11 6

Lines section 1l LN1L 7

Start Y sectiom 2 - 8Y12 11

Start X section 2 SX12 12

Lines section 2 LN12 13

Start Y section 3 SY13 15

Start X section 3 8%13 16

Lines section 3 N13 17

X cursor address ZCR1 21

¥ cursor address YCR1 22

Graphic Controller VC 2 Memory status STAZ 23
Start Y section 1 sv21 24

Start X section 1 §x21 25

Lines section 1 LN21 26

Start Y section 2 S§Y22 30

Start X section 2 SX22 31

Lines section 2 LN22 32

Start Y section 3 5v23 34

Start X section 3 8X23 35

Lines section 3 LN23 36

X cursor address XCR2 40

Y cursor address YCR2 L4l

Graphic Controller VC 3 Memory status STA3 42
Start ¥ section 1 8Y31 43

Start ¥ section 1 8X31 44

Lines section 1 LN31 45

Start Y section 2 SY32 47

Start X section 2 3%32 50

Lines section 2 LN32 51

Start Y section 3 SY33 33

Start X section 3 SX33 54

Lines section 3 LN33 55

% cursor address’ XCR3 57

Y cursor address YCR3 60

Graphic Controller VC 4 Memory status STAG 61
Start Y section 1 SY41l 62

Start X section 1 §X41 63

Lines section 1 LN41 64

Start Y section 2 SY42 66

Start X section 2 SY42 67

Lines section 2 LN&2 70

Start ¥ section 3 SY43 72

Start X section 3 5%43 73

Lines section 3 LN43 74

¥ cursoeor address XCR4 76
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Table A=6. Register Designa%ions and Address Assignments (Cont)

DEVICE

REGISTER

DR #

MNEMONIC (OCTAL) ADDRESS

Graphic Controller VC4
(Cont)

Y cursor address

Left Margin

Pizel Data

Line Increment

Video Controller Directory
System Configuration
Display Counfiguration
Character Font

YCR4 77
LMR
PDR
DLI
VCF
SCF
DCF
CFR

165046
165050
165052
165070
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Table A~7. Display Processor Trap Addresses

INTERRUPTION DEVICE INTERRUPT TRAP ADDRESS
DISPLAY PROCESSCR CPU Error 4
Reserved Instruction: 10
Breakpoint Trap 14
(Reserved) 24
Emulator Trap 30
Trap Iastruction 34
ROM AND STATUS LOGIC CARD,  TTY Recelve 60
SERTIAL INTERFACE PORT TTY Transmit 64
GRAPHIC CONTROLLER Real Time Clock 100
' Halt 140
X or Y Position Overflow 144
Synce Link 170
PARALLEL INTERFACE Input Data (to Host Computer) 120
CARD NO. 1 ) Output Data (from Host Computer) 124
Attention (Optiocnal) 130
PARALIEL INTERFACE Input Data Unassigned
CARD NO. 2 Output Data Unassigned
Attention (Optional) Unassigned
MULTIPORT SERIAL Port 1 - Host Computer
INTERFACE CARD NO. 1 Input 300
Qutput 304
Port 2 - Keyboard No. 3 or PED No.
Input 310
Output 314
Port 3 - Xeyboard Nos 1 or PED No.
Input 320
Qutput 324
Port 4 = Reyboard No. or PED No.
Input 330
Qutput 334
MULTIPORT SERIAL Port 5 = (unused)
INTERFACE CARD NO. 2 Input 340
Output 344
Port 6 - Keyboard ¥o. 6 or PED No.
Input 350
Qutput 354
Port 7 - Keyboard No. or PED No.
Input 360
Output 364
Port 8 ~ Keyboard No. 7 or PED No.
Input 370
Cutput 374

A-34
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Table A-7. Display Processor Trap Addres%es‘(Cont)

INTERRUPTION DEVICE INTERRUPT TRAP ADDRESS
MULTIPORT SERIAL Port 9 - Keyboard No. 4 or PED No. 5
INTERFACE CARD NO. 3 Input 400
Qutput : 404
Port 10 - Keyboard No. 5 or PED No. &
Input : 410
Qutput 414
Port 11 =~ Spare
Input 420
Qutput 424
Port 12 = Spare
Input 430
OQutput 434
MULTIPCRT SERIAL Port 13 - Spare
INTERFACE CARD NO. 4 Input 440
Output 444
Port 14 -~ Spare
Input 450
Output 454
Port 15 = Spare
Input 460
Output 464
Port 16 - Spare
Input 470
Output 474
A=35



Material formerly on pages A-36 throﬁgh A-66 has been deleted.

A=36 Change 1



Character Generator Code Assignments .

Table A-9.
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= Carriage Return

STX - Set margin
- Line Feed
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Table A~10. Multiport Serial Interface Port Assignménts

For 4 Keyboards and 4 PEDS

A-63

! ! ] FORT T
| CARD | CONNECTOR: | DESIGNATION | ASSIGNMENT
[ | ’ ] l '
I Multiport Serial | J2 (ms-232¢) | 1 | Host Cemputer
! Interface Card Ne. 1 | or l !
| | J3 | [
| | I P
| | J4 | 2 | Keyboard #3/PED #6
| | ‘ i ' [ ) o
| | J5, ! 3 |
i | | |
| | Keyboard #1/PED #8
| N
| J6 4 | PED #1/KBD #8
. , T .

Multiport Serial J2 (RS-2320) | 5 |  Unused

| Interface Card Wo. 2 | or ] ]
' J3 -
l J4 | 6 | _PED #3/KBD #6
JS5 7
| | | [
| ! . | Reyboard #2/PED #7
| ] ' ! o
| | J6 | 8 | PED #2/KBD #7
- i ‘ { - i _
| Multiport Serial | J3 | 9 | Keyboard #4/PED #5
| . Interface Card No. 3 | I |
| . | | |
l ! J4 ! 10 | PED #4/KBD #5
| l J5 | 11 | Spara
| | l [
| l J6 | 12 | Spare
NOTE

A paper tape reader may be connected to
multiport seriazl interface port 1, 2, or 3
or to the serial interface port on the ROM
and status logic card.




Table A=11l. Standard Transfer Table

MEMORY ADDRESS

(OCTAL) INFORMATION OR GCP ROUTINE
157700 GCP date (month and year)
157702 GCP date (day of month)
157704 GCP release number
1537706 Number of GCP field changes
157710 ZERO (display maintenance routine)
157720 PLUS (displavy maintenance routine)
157730 MINUS (display maintenance routine)
157740 LOADER (calls absolute loader routine)
157750 Monitor (calls command processing routine of
_local operating mode)
- 157760 SYSTEM (transfers\to system operating mode)
157770

s it S i ) . At oA Sl A et S s i it St i St et S i et o it e

TEST (calls verification test pattern)

NOTE

In the local operating mode, information cad
be examined or control can be transferred
using local mode commands. In the system
operating mode, host—to-GRAPHIC 8 TK
messages can be used to transfer control.
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Table A-12. Character Font Summary for GRAPHIC 7

0L~V

| I | RECOMMENDED TEXT INCREMENT | RECOMMENDED LINE FEED |
| I NOMINAL HEIGHT |  (HORIZONTAL INCREMENT | INCREMENT (VERTICAL |
| | (12 IN. x 12 IN. DISPLAY) | BETWEEN CHARACTERS) |  INCREMENT BETWEEN |
| CHARACTER SIZE (INCHES) (GCTAL) LINES) (OCTAL) 1
| |
| 0 0.125 | i2 17 ;
',

| 1 0.187 . 17 26 g
| \

| 2 ' 0.250 24 36 |
| i ' |
| 3 | 0.375 | 36 | 55 |

For GRAPHIC 8

Character Font: 7 x 9 pixels for 1024 x 1024 screen or 1024 x 768%
Increment Units = Screen Coordinates

| T RECOMMENDED TEXT | RECOMMENDED LINE FEED RECOMMENDED NUMBER OF
| NOMINAL HEIGHT | INCREMENT | INCREMENT CHARACTERS | LINES PER
SIZE | {INCHES) | DECIMAL . (0CTAL) | DECIMAL . (OCTAL) PER LINE | SCREEN

i | I 1

o | 0.105 | 9. (11) | 13, (15) ! 113, |- 78.

1 | 0.105 | 9. (11) | 13. (15) | 113. i 78.

2 | 0.210 ] 17. (21) | 23. (27) | 60. i 44,

3 | 0.315 | 25. {31) | 34, (42) | 50, i 30.

Character Font: 5 x 7 pixels for 512 x 512 screen or 640 x 480% (1 pixel = 2 screen coordinates)

Cum S e W g GO Gmeth S WeNms GRS Geease GOSN cmos S ——
e mwaes  doms et ewmes GRS wsamo SROG S GHTN e GEe MBI G (e

0 | 0.164 |12, (16) | 21. (25) | 85. | 48,
1 i 0.164 | 12, (16) | 21. (25) | 85. | 48.
2 | 0.328 I 24, (30) ] 42, (52) | 42. | 24,
3 | 0.492 | 3. (44) | 63. - (77) | 28. | 16.

*Screen sizes 640 x 480 and 1024 x 768 have the same character font as 512 x 512 and 1024 x 1024,
respectively, except there is a different number of characters per line.

J— wem— — ——— —— M— —— Mi— —— nnm—

b poosd oy R At LAl i { N R T it i

oov



L=V

= FUNCTION KEYS

& L ® & L] [ & & s o @ & L ]
Fo F1 F2 Fa F4 [ w | 8 0 [al] (311 Fi2 73 F14 Fib
020 021 022 023 024 026 o8 027 030 o 032 033 034 035 636 037
gy 30 fy 2w} 2e2) a3 ) o 24) y 25) , 26 . 2008, 20}, 21 L) . 22|, 286 333 336 [ ] & & &
re 30 fy aa | o 22 f 3 s g b o2l O owef @ e |, 27}, wef g e | o4 ol | w2y 28 373 376 7 v 19 MI§
L 200 261 282 283 264 265 266 267 210 an Wy ¢ a2 265 233 235 607 010 011 017
361 367 346 a62 364 an 366 3 367 60 § ¢ 334 a0z @ & ] &
by a 3w a7 fe 3sfnp a2fT da]v mju ;)PP ld smle 0] 0 | r o2 i e s M5 w4
m 227 208 22 224 Fx1) 226 § an 283 20 8§\ 234 ni 004 0806 006 016
7,
211 W 31 383 344 346 sl sse 352 353 s . w3l . 338 [ aack 210 [ - [} -] &
e Permd a4 somfs :2fo 34frF 306|a 3] S efe m2ik N3G 3|7 mf L ;e out  J el 230 M. "2 M3 M3
231 W 201 223 204 206 207 210 212 23 29§ ¢ 3 238 377 210 801 002 003 08
,
/ 7 anz 310 13 68 sz | e a6 § o 254§ 5 ), e aw Y //'/'7/'// & & & &
z 3 ix aefc 303|v aels 32} 0 usfim s 274 wf . mf - W SHIFT 777 mio | Mo it M2
232 230 203 226 202 213 216 | © 264 | © 266 267 237 M / o2 | ooe 013 014
(SPACE BAR) 240
7 - MATRIX KEVS
NO BNTERRUPT OR CODE GENERAYED _—m s
/ MODIFIES ASCII KEY CODES A
77, CODES GENERATED
BY EACH KEY SHOWN ASCH KEYS
ON RIGHY OF KEY BOST KEYE GENERATE THREE CODES
{OCTALY ., DEPENDING ON THE POSITION OF
STANDARD KEY 343 fa————— NOAMAL CODE THE SHIFT AND CONTROL KEVS.
MARKING SHOWN —————— g € 303 jod————— SHIFTED CODE SOME KEYS GENERATE ONE CODE
ON LEFY OF KEY 203 fa@—————— CONTROL £ODE ONLY, NOT AFFECTED BY SHIFT
NOTE OR CONTROL KEYS.
CODE MARKINGS DO NOT
APPEAR ON KEY CAPS
STANDARD KEY AU CODE GENERATED
MARKINGS SHOWN ————@»  our BY EACH KEY SHOWN
\  ABOVE CODE 377 AT BOTTOM OF KEY
{OCTAL)

CONTROL, SHIFTED, &
NORMAL CODES SAME

Figure A-2. Model 5784 Keyboard Layout and Code Assignments



Table A-13. 7-Bit ASCII Code

A=72

OCTAL | OCTAL
OCTAL SHF *© I OCTAL ‘ SHF

CHAR. CODE _ DEC,  10= DEC. | CHAR, CODE _ DEC.  10= _ DEC.

NUL 000 0 o o & Us 037 31 17400 7936
SOH 001 . 400 © 256 | sp 040 32 20000 8192,
STX 002 2 1000 . 512 | 1 041 33 20400 8448
ETX - 003 3 1400 768 | * 042 34 21000 8960
EOT 004 4. 2000 1024 | # 043 35 21400 8960
ENQ - 005 5 26400 ‘1280 | 3§ 0bé 36 22000 9216
ACK 006 6 3000 1536 | % 045 37 22400 9472
BEL 007 7 3400 1792 | & 046 38 23000 9728
BS 010 8 4000 2048 | ' 047 39 23400 9984
HT 011 9 4400 2304 | ( 050 40 24000 10240
LF 012 10 5000 2560 | ) 051 41 24400 10496
VT 013 11 5400 2816 | = 052 42 25000 10752
FF 014 12 6000 3072 | + 053 43 25400 11008
CR 015 13 6400 3328 | , 054 4h 26000 11264
50 016 14 7000 3584 | = 055 45 26400 11520
ST 017 15 7400 3840 | . 056 46 27000 11776
DLE 020 %~ 10000 4096 | / 057 47 27400 12032
DCl 021 17 10400 4352 | 0 060 48 30000 12288
DC2 022 18 11000 4608 | 1 061 49 30400 12544
DC3 023 19 11400 4864 | 2 062 50 31000 12800
DCA4 024 20 12000 5120 | 3 063 51 31400 13056
NAK 025 21 12400 5376 | 4 064 52 32000 13312
SYN 026 22 13000 5632 | 5 065 53 32400 13568
ETB 027 23 13400 5888 | 6 066 54 33000 13824
CAN 030 26 14000 6144 | 7 067 55 33400 14080
EM 031 25 14400 6400 | 8 070 56 34000 14336
SUB 032 26 15000 6656 | 9 071 57 34400 14392
ESC 033 27 15400 6912 | : 072 58 35000 14848
Fs 034 28 16000 7168 | 073 59 35400 15104
Gs 035 29 16400 7424 | < 074 60 36000 15360
RS 036 30 17000 7680 | = 075 61 36400 15616

i
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Table A~13. 7-Bit ASCII Code (Cont)

OCTAL l OCTAL |

OCTAL SHF | OCTAL SHF |

CHAR.  CODE DEC. 10= DEC. | CHAR.  CODE DEC. 10= DEC. 1
> 076 62 37000 15872 i ] 135 93 56400 23808
? 077 63 37400 16128 | A 136 9% 57000 24064
@ 100 64 40000 16384 | _ 137 95 57400 24320
A 101 65 40400 16640 | 140 96 60000 24576
B 102 66 41000 16896 | a 141 97 60400 24832
c 103 67 41400 17152 | b 142 98 61000 25088
D 104 68 42000 17408 | ¢ 143 99 61400 25344
E 105 69 42400 17664 | 4 144 100 62000 25600
F 106 70 43000 17920 | e 145 101 62400 25856
G 107 71 43400 18176 | £ 146 102 63000 26112
H 110 72 44000 18432 | g 147 103 63400 26368
I 111 73 44400 18688 | h 150 104 64000 26624
J 112 74 45000 18944 | 1 151 105 64400 26880
K 113 75 45400 19200 | i 153 106 65000 27136
L 114 76 46000 19456 | k 153 107 65400 27392
M 115 77 46400 19712 | 1 154 108 66000 27648
N 116 78 47000 19968 | m 155 109 66400 27904
0 117 79 47400 20224 | =n 156 110 67000 28160
P 120 80 50000 20480 | o 157 111 67400 28416
Q 121 81 50400 20736 | p 160 112 70000 28672
R 122 82 51000 20992 | gq 161 113 70400 28928
s 123 83 51400 21248 | r 162 114 71000 29184
T 124 84 52000 21504 | s 163 115 71400 29440
U 125 85 52400 21760 | t 164 116 72000 29696
v 126 86 53000 22016 | u 165 117 72400 29952
W 127 87 53400 22272 | v 166 118 73000 30208
X 130 88 54000 22528 | w 167 119 73400 30464
Y 131 89 54400 22784 | x 170 120 74000 30720
z 132 90 55000 23040 | ¥y 171 121 74400 30976
{ 133 91 55400 23296 | z 172 122 75000 31232
\ 134 92 56000 23552 | } 173 123 75400 31488
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Table A-13.

7-Bit ASCII Code (Cont)

OCTAL | OCTAL
OCTAL SHF l OCTAL SHF
| CHAR. CODE DEC. 10= DEC. | CHAR. CODE DEC. 10= DEC.
i . ,
l 174 124 76000 31744 | ~ 176 126 77000 32256
} 175 125 76400 32000 | DEL 177 127 77400 32512
A=T4




Table A-l4, GRAPHIC 8 Registers

| MEMORY [ I/0 [ I/0
REGISTER | ADDRESS | READ | WRITE
SENSE WORD (SENS) { 177660 ; Yes } No
MASK REGISTER (MKR) ; 177662 } Yes ; Yes
STACK POINTER (DSP) ; 165000 ; Yes ; *
GENERAL PURPOSE REGISTER (DRO) { 165002 ; Yes ; *
GENERAL PURPOSE REGISTER (DR1) g 165004 } Yes ; *
PROGRAM COUNTER (DPC) ; 165006 ; Yes : Yes
DISPLAY INSTRUCTION REGISTER (DIR) : 165010 ; Yes ; *
TEXT INCREMENT REGISTER (DTI) { 165012 : Yes ; *
DISPLAY PARAMETER REGISTER (DPR) ; 165014 } Yes : *
BANK REGISTER (PGR) ; 165014 f ek ; Yes
DISPLAY Z REGISTER (DZR) ; 165016 } Yes } *
X REGISTER (DXR) : 165020 ; Yes : *
Y REGISTER (DYR) : 165022 ; Yes ; *
CHARACTER REGISTER (DCR) : 165024 { Yes ‘; *
X CONIC REGISTER (KXR) (Optional) ; 165026 ; Yes ; *
Y CONIC REGISTER (KYR) (Optiomnal) ; 165030 { Yes ; %*
GENERAL PURPOSE REGISTER (DR2) ; 165032 ; Tes ; *
GENERAL PURPOSE REGISTER (DR3) {_ 165034 ; Yes : *

*These registers are written by refresh commands and read by programmed

data transfers.

*%*The 2 bit Bank Register is read as bits 14 and 15 of the DPR.

***These registers are written by the I/0 and refresh commands.

#A write to FUNC register while the digital graphic controller is
running will cause an error trap through address 4 (error trap).
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Table A=-l4., GRAPHIC 8 Registers (Cont)

| [ MEMORY [ 1/0 ] 1/0
l REGISTER | ADDRESS | READ | WRITE
{ .#FUNCTION CC?}_NTROL CONTINUE (FUNC) ll 165036 l’ No 1} Yes
i FUNCTION CONTROL STOP (FUNS) 1: 165040 !i No il Yes
| ERROR REGISTER (ERR) | 165312 |l Tes ll Yes
; *%**These registars are written by the.I/O.and refresh commands.

% #4A write to .FUNC register while the digital graphic controller is

| running will cause an error trap through address 4 (erro: trap).
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Table A-14, GRAPHIC 8 ‘Registers (Cont)

1 | MEMORY | I/0 | I/0 | TRAP

| REGISTER | ADDRESS | READ | WRITE | ADDRESS

I | | | l
SERIAL | | RECEIVE STATUS (RSR) | 177560 | Yes | Yes | 60
INTERFACE | | REC. DATA BUFFER (RDR) | 177562 | Yes | No |
(SINGLE | | TRANSMIT STATUS (TSR) | 177564 | Yes | Yes | 64
PORT) | |_TRANS. DATA BUFFER (TDB) }y177566 | No } Yes {

| |

| | "RECEIVE STATUS (RSR) _ | 176500 | Yes | Yes | 300

| | REC. DATA BUFFER (RDB) | | 176502 | Yes | No |

| | PARAMETER CONTROL (PCR) | | | o | Yes |

| | TRANSMIT STATUS (TSR) | 176504 | Yes | Yes | 304

} } TRANS. DATA BUFFER (TDB) % 176506 : No : Yes g

| | RECEIVE STATUS (RSR) | 176510 | Yes | Yes | 310

| | REC. DATA BUFFER (RDB) | 176512 | Yes | No |

| | TRANSMIT STATUS (TSR) | 176514 | Yes | Yes | 314
SERIAL | | TRANS. DATA BUFFER (TDB) | 176516 | No | Yes |
INTERFACE | | | | I i
(4 PORTS) | | RECEIVE STATUS (RSR) | 176520 | Yes | Yes | 320

| | REC. DATA BUFFER (RDB) | 176522 | Yes | No |

| | TRANSMIT STATUS (TSR) | 176524 | Yes | Yes | 324

{ g TRANS. DATA BUFFER (TDB) % 176526 } No : Yes {

| | RECEIVE STATUS (RSR) | 176530 | Yes | Yes | 330

| | REC. DATA BUFFER (RDB) | 176532 | Yes | No |

| | TRANSMIT STATUS (TSR) | 176534 | Yes | Yes | 334

% |_TRANS. DATA BUFFER (TDB) } 176536 = No = Yes %

| |"WORD COUNT (WCR) | 172410 | Yes | Yes |

| | MEMORY ADDRESS (MAR) | 172412 | Yes | Yes |
PARALLEL | | STATUS (STR) | 172414 | Yes | Yes |
INTERFACE | | | | ! |

| | INPUT DATA (IDR) | 172416 | No | Yes | 120

il I { } Yas = No } 124

_OUTPUT DATA (ODR)

A=77



Table A-15. GRAPHIC 8 Instruction Timing

SANDERS ' GRAPHIC 8

» Vector Write Timgs

' A, Vertical Solid Lime

2.7 usec + 900 nsec/pizel

B. Ho:izpntal»Solid»Line

4.5 usec + 600 nsec/pixel
6.6 usec + 1.2 usec/pixzel
D. All Others

15.9 usec + 1.5 usec/pixel

Character Write Times‘(Small Size)

A. Overhead

1. CHAR instruction
2. TEXT instruction

B. "L" Character (135 pixels)
"E" Character (24 pixels)
Data Move
Configuration:

1. 8 bits/pixel
2. 4 bits/pixel

Point Plots

PPTA
PPIR
PPYA/PPYR
PPLR
Polygon Fill

FLPG

Conics

LDKX}
DREY

A-78

4.5 usec
8.4 usec

©37.2 usec (5 2 7)

38.7 usec (5 x 7)

3.9 usec/pixel
5.1 usec/pixel
5122

2.4 usec/pixel
2.7 usec/pixel
2.1 usec/pixel
3.0 usec/pixel

600 nsec/pixel average.
to 1.0 us/pixel depending on the length and

46.2 usec (7 x 9)

52.2 usee (7 x 9)

10242

2.1 usec/pixel
2.7 usec/pixel
1.8 usec/pixel
2.7 usec/pixel

Range is 100 ns/pixel

position of the horilzontal pixel lines

composing the fill.

2.5 usec/pixel
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APPENDIX B

GRAPHIC 8 MACRO DESCRIPTIONS

B-l. GENERAL

This appendix describes the GRAPHIC 8 display macros that have been developed
by Sanders for Software Engineers who use the MACRO-1l assembly language for their
applications programs. Table B-l lists the macros in alphabetical order. Table B=2
describes the macros and defines the arguments accepted by each. Table B-3 shows
the program structures for two typical refresh files that use the macros.

The following conventions are used in table B~2 to define macro arguments.
i. All numbers are octal unless otherwise specified.
2. Lower case letters indicate variable arguments. With the exception of the

following, each letter represents a single octal digit (leading zeros are not
required for arguments shorter than the specified field):

ae “a"™ and "b" each represents a single ASCII character.
be "arg" represents a specific argument identified in the macro
* description.

Co "label” represents a label assigned by the aplications programmer or
an absolute or relative value.

d. "character string” represents any string of ASCII characters as
determined by the applications programmer.

3. Upper case letters indicate specific arguments as discussed in the macro
descriptions.

NOTES

1. Standard graphic controller instructions
. referenced in this appendix are described in
detail in Section 3. Coordinate converter

instructions are described in Sanders publication
79-0350.

2. All register mnemonics listed in table A-6 are
defined in the GRAPHIC 8 macros and may be used as
arguments for MACRO-11 instructions.



B-2

3. The following labels are used within the GRAPHIC 8
macros and must not be duplicated in any user
written program that employs these macros:

ARG.OK TI.
CH. ™PS
DISLOP TXT.
DER. ' YINC.
DZR. '

ey
}
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Table B-1. GRAPH?C 8 Display Macros

FONCTION

MACRO

ADDI Add to display register immedlate

ADR Absolute draw

AMY © Absolute move

CALL (E) Call (Extended) subroutine

CALR (E) Call relative

CHAR Draw single character

CIRCLE Draw circle

CLRM Clear pixel memory

COLOR Select color

CR Carriage return control character

CRLF Carriage return line feed control characters
DISEND Display end

DISINT Display initialize

DRKY Draw conic Y

DRSR Draw short relative

DRXA Draw X absolute

DRXR Draw X relative

DRYA Draw Y absolute

DRYR Draw Y relative

ELLIPSE Draw ELLIPSE

ENTR Provide subroutine entry point

FILL Fill a comvex polygon

HREF Balt a refresh

INIT Initialize

IZPR Initialize the ramp generator (Graphic 7 omnly)
JMPM (E) Jump and mark

JHMFR Jump short relative

JMPZ (E) Jump (Extended) if display register O contents # 0
JPRZ (E) Jump relative if display register O contents # 0
JRMP (E) Jump relative

JUMP (E) Jump (Extended)

LDDI Load display register immediate

LDDP Load display parameter register

LDDZ Load display Z register

LDKX Load conic X register

LDPD Load pixel data register

LDRI Load device register immedlate (Graphic 7 only)
LDSP (E) Load (Extended) stack pointer

LDTI Load text and line increment registers

1DXA Load X absolute

LDXR Load X relative

LF Line feed control character

LINK (E) Synchronized linkage

MDLU Modify look-up table

MODE Load mode register



Table B~l, GRAFHIC 8 Display Macros (Cont)

MACRO FUNCTION

MVPD Move pixzel data

MVSR Move short relative

MVEA Move X absolute

MVXR Move X relative

MVYA Move Y absolute

MVYR Move Y relative

NEWL New line

NEWLR New line relative

NOOP No operation

PPLR Point plot relative

PPTA Point plot tabular absolute

PPTR Point plot tabular relative

PPYA Point plot Y absolute

PPYR Point plot ¥ ralative

RDR Relative draw

RESD (E) Restore display register

RLINK Relink

RMY Relative move

RTRN (E) Return (Extended)

SAVD (E) Save (Extended) display register
SETLF Set line feed

SETMRG Set left margin

SETTIL Set text increment

STX Set left margin control character
TEXT Draw tabular character string

TXT Draw two tabular characters

UPDT Update video controller register(s)
WATE Wait :
B4
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Table B=2. Detailed Macro Descriptions

MACRO CALL

DESCRIPTION

ADDI r,nnnnnn

ADR xxxx,yyYvy

AMV xxxx,779Y

CALL label

 CALLE label, bank

CALR (E) label

CHAR a, <B,S,0>

Inserts an ADDI (add to display register immediate)
instruction into the refresh file. Argument "r", which must
be "0" through "63", specifies one of the display registers
(DRO through DR63) of the digital graphic controller.

Argument "nnnnnn” specifies the value (-100000 to 77777) to be

added to the register.

Causes an absolute draw to position X, ¥ by inserting two
instructions into the refresh file. The first is an LDXA
(load X absolute) instruction with the X coordinate defined by
argument "xxxx". The second is a DYRA (draw Y absolute)
instruction with the Y coordinate defined by argument “"yyyy~.
Both arguments can vary from -2000 to 1777.

Causes an absolute move to position X, Y by inserting two
instruction into the refresh file. The first is an LDXA (lcad
X absolute) instruction with the X coordinate defined by
argument "xxxx”. The second i1s a MVYYA (move Y absolute)
instruction with the Y coordinate defined by argument “"yyyy".
Both arguments can vary from -2000 to 1777.

Inserts a CALL (call subroutine) instruction into the refresh
file with the subroutine address - defined by argument
“label”. Argument "label” may define any even location in
memory bank O.

Inserts a CALLE (call subroutine extended) instruction into
the refresh file with the subroutine address specified by the
combination of "bank” and "label”. The subroutine address may
be any even address in memory.

Inserts a CALR (E), call relative, instruction into the
refresh file with the subroutine address specified by argument
"label™. Argument "label” may define any even location in
memory bank O.

Inserts a CHAR (draw single character) into the refresh file.
Argument "a" specifies the ASCII character to be drawn. If
the character to be drawn is a space, it must be enclosed in
angle brackets: < >. If argument "B” is absent, the
character will be displayed steadily; if argument "B" is
present, the character will blink. No tabular text increment
move 1s made following the drawing of the character. If "0"
argument 1s present, the argument "a"” is interpreted as an
octal equivalent number. If "S" argument is present, a shift

out is applied to argument "a”.



Table B-2. Detailed Macro Descriptions (Cont)

MACRO CALL DESCRIPTION

LDDZ (cont) Octal
Argument Description Value
BR3 Select intensity level 3 3
BR&4 Select intensity level 4 4 -
BRS Select intensity level 5 5
BR6 Select intensity level 6 6
BR7 Select intensity level 7 (brightest) 7

LDKX q, nnn

MODE mode

LDPD level

LDRI

LDSP nnnnonn

B~12

Inserts an LDKX (load conic X register) instruction into the
refresh file. Argument "q" specifies unblanking of quadrants
I (upper right) and III (lower left) as follows:

q quadrants unElanked
0 neither

1 I

2 IIT

3 I and III

Argument "nnn” (which may vary from 0 to 777) specifies the
semi-axis dimension of an ellipse in terms of coordinates
along the X axis.

Inserts a MODE (load mode register) instruction into the
refresh file. "mode” = 0 indicates normal mode. “mode” =1
indicates extended instruction mode. If "mode” is greater
than 1, no change in mode will be made.

Ingerts an LDPD (load pixel data register) instruction into
the refresh file. Argument "level"” which varies from 0 to 377
represents the gray level or color that is to be stored in the
PDR (pixel data register) and used as the intensity of the
pixels written by subsequent refresh instructions.

Inserts an LDRI instruction {(no operation for GRAPHIC 8).

Inserts an LDSP (load stack pointer) instruction into the
refresh file. Argument "nonnnn” specifies the stack address

that 1is to be loaded intc the graphic controller stack
pointer.

|
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Table B-2. Detailed Macro Descriptions (Cont)

MACRO CALL

DESCRIPTION

LDSPE nnnnnn,Bank

LDTI nn,l1

LDXA nnaon
LDXR nnan

LF

LINK label, I

LINK label

Inserts an LDSPE (load stack pointer extended) intc the
refresh file. The combination of "bank” and "nnnnon”
specifies the address to be loaded onto the stack in two
successive words.

Inserts an LDTI (load text and line increment register) .
instruction into the refresh file. Argument "nn", which may *
vary from 0 to 77, specifies the text increment to be used for
tabular characters contained in the arguments of TXT (draw two
tabular characters) and TEXT (draw tabular character string)
macros. Argument "11" which may vary from O to 77, specifies
the line increment to be used for the CR control character,

If both arguments "an" and "11” are not present and increments
have previously been established, the established increments
will be used. If argument "11" is not present and an ‘
increment has not previcusly been established, a default
increment of "11" = 22, will be used.

Ingerts an LDXA (load X absolute) instruction into the refresh
file. The argument "nnnn” which may vary from =-2000 to 1777
defines the value or the x coordinate to be loaded in the
current X Position Register.

Inserts an LDXR (load X relative) instruction into the refresh
file. The relative distance, in terms of coordinates, that is
to be added to the Current X Position Register is specified by
argument "nnnn“, Argument “nnon” may vary from -2000 to 1777.

Inserts CHAR 012,0 (line feed) into the refresh file.

Inserts a LINK (synchronized linkage) instruction into the
refresh file, The link address is specified by argument
"label”. 1If argument "I" is absent, the link will be direct
(to the link address); if argument "I" is present, the link
will be indirect (to the address contained in the link
address). Direct links cannot be made to address higher than
77776, If argument "label” is absent, the LINK instruction
inserted into the refresh file will specify a direct link to
address 170.

If EIM = 1, then LINKE is used. Note "I" is not allowed.

Change ! B-13



Table B-2. Detailed Macro Descriptioms (Cont)

MACRO CALL ‘ DESCRIPTION

MDLU The data stored in sequential bytes starting at the GRAPHIC 8
adrl,banks,bytes, ‘memory address defined in the argument "adrl” is used to
venum, adr2,D replace data in sequential bytes in the video controller

look-up table starting at the address defined in "adr2"”. The
ccmbination of bank and adrl is an absolute address if
argument "D” is absent. adrl is a relative address from the
program counter if "D" is present. The video controller
selected is defined by the value l-4 in the argument "venum”
and the number of bytes to be replaced 1s defined in the
argument "bytes”.

MVPD Inserts an MVPD (move pixel data) instruction into the refresh
g adr,bank,ix,iy, file. 1f argument "a" = "ABS" the vertices are expressed as

fx,fy,D,a,b,c absolute coordinates if "a" = "REL" the vertices are defined
- by the deltas from the current X and ¥ position. If argument

"b" = "FROMPM", the transfer -will be from mapping memory to
GRAPHIC 8 memory. If "b" = "TOPM", the transfer will be
from GRAPHIC 8 memory- to mapping memory. If argument "c¢" =
"VERT" the scan will be bottom to top =~ left to right if "c¢" =
"HOR" the scan will be left to right - bottom to top. If
argument "D" is present the displacement (in even bytes) to
"ADR" will be calculated and stored in the address word. If
“D"” is absent, the combination of "bank” and "ADR" will be
stored. "ix" and "iy"” indicate the initial values for X and
Y, respectively., “"fx" and "fy” indicate the final X and Y,
respectively.

MVSR xx,yYy Inserts an MVSR (move short relative) instruction into the’
refresh file. Arguments "xx" and "yy” specify the values to
be added to the Current X and Y Position Registers,
respectively. Both "xx" and "yy" may vary from -40 to 37.

*MVXA nnnn Inserts an MVXA (move X absolute) instruction into the refresh
file. The X axls coordinate to which the Current X Position
Register is to be changed is specified by argument "annn"
which may vary from =-2000 to 1777.

*MVXR nnnn Inserts an MVXR (move X relative) instruction into the refresh
file. The relative distance, in terms of coordinates, that
the Current X Position Register is to be changed is specified
by Argument "nnnn”. Argument "nnnn” may vary from -2000 to
1777.

*MODE 0 only

B-14 Change 1
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Table B-2. Detailed Macro Descriptions (Cont)

MACRO CALL

DESCRIPTION

MVYA nnnn

MVYR nnnn

NEWL

NEWLR
ssss,1111,R

©°

NOOP

Inserts MVYA (move Y absolute) instruction into the refresh
file. The Y axis coordinate to which the Current Y Position
Register is to be changed is specified by argument "nnnn”
which may vary from =-2000 to 1777.

Inserts an MVYR (move Y relative) instruction into the refresh
file. The relative distance, in terms of coordinates, that
the Current Y Position Register is to be changed is specified
by argument “"nnon”. Argument "nnnn” may vary from -2000 to
1777.

Causes a relative move to the left hand margin of a new
tabular line by inserting two insructions into the refresh
file. The first is an LDXA (load X absolute) instruction that
specifles the margin established by a previous SETMRG (set
margin) macro. The second is an MVYR (move Y relative)
instruction that specifies the Y axis increment established by
a previous SETLF (set line feed) macro. If a SETMRG macro has
not been used previously, a margin of O is assumed. If a
SETLF macro has not been used previously, a line feed
increment of 15 is assumed. The Macro is in no way related to
the STX control character. :

Causes a relative move to the beginning of a new tabular line
by inserting two instructions into the refresh file. The
first instruction inserted is an LDXR (load X relative)
instruction that specifies the number of spaces (text
increment units) that the Current X Position Register is to be
moved. If argument "R" is absent, the Current Y Position will
be moved to a new line for normal characters; if "R" is
present, the Current X Position will be moved to a new line
for rotated characters. Argument "ssss” specifies the number
of spaces. Positive arguments move the Current X Position
Registers left; negative arguments move the Current X Position
right. If a text increment has not been established by a
previous macro, a value of 14 is assumed. Argument “ssss”
multiplied by the text increment may vary from =-2000 to 1777.
The second instruction inserted is an MVYR (move Y relative)
instruction that specifies the number of lines (line feed
units) that the Current Y Position is to be moved. Argument
"1111" specifies the number of lines. Positive arguments move
the Current Y Position down; negative arguments move the
Current Y Position up. . If a line feed increment has not been
established by a SETLF (set line feed) macre, a value of 21 is
assumed. Argument "1111" multiplied by the line feed
increment may vary from -2000 to 1777. The Macro is in no way
related to the LF control character.

Inserts a NOOP (no operation) instruction into the refresh
file.

B=15



Table B-2. Detailed Macro Descriptions (Cont)

MACRO CALL

DESCRIPTION

PPLR x=x,yYy

PPTA a

PPIR a

PPYA a
PPYR a

RDR dx,dy

RESD n

RESDE n

- RLINK

RMV dx,dy

RTRN

RTRNE

B~16

Inserts a PPLR‘(point plot relative) instruction into the
refresh file. Arguments "xx" and "yy" specify the distances

the Current X and Y Position are to be moved, respectively. A
point is then displayed at the new position.  Both "xx" and
"yy" may vary from -40 to 37.

Inserts a PPTA (point plot tabular absolute) instruction with
a=+X (or ) coordinate (range =2000 to 1777) into the

refresh file.

Inserts a PPTR (point plot tabular relative) inmstruction with
a =+ X (or ¥) increment (range from -2000 to 1777) into the
refresh file.

Inserts a PPYA (point plot Y absolute) with a = + X (or Y)
coordinate (range from =-2000 to 1777) into the refresh file.

Inserts a PPYR (point plot Y relative) with a = + X (or ¥)
increment (range from -2000 to 1777) into the refresh file,

Causes a relative draw by inserting two instructions an LDXR
(load X relative) and a DRYR (draw Y relative) into the
refresh file. Arguments "dx” and "dy” specify the X and Y
deltas, respectively. ‘ .

Inserts an RESD (restore display register) instruction into
the refresh file. Argument "n" specifies the display
registers to be loaded from the top of the processor stack.

Inserts an RESDE (restore display register extended) into the
rafresh file. Argument "n" specifies the display register to
be loaded from the top of the processor stack.

Insert MOV (move) and RITI (return from interrupt) display
processor instructiong into the LINK interrupt service routine
to restart the graphic controller and return the display
processor to its previous state.

Causes a relative move by inserting two instructions an LDXR
(load X relative) instruction and an MVYR (move Y relative)

ingtruction into the refresh file. Arguments "dx" and "dy
specify the X and Y deltas, respectively.

Ingerts an RIBN (return from refresh subroutine) instruction
into the refresh file.

Inserts on RTRNE (return from refresh subroutine extended)
instructlon into the refresh file.

AR 1]



Table B-2. @etailed Macro Descriptions (Cont)

MACRO CALL

DESCRIPTION

SAVD n
SAVDE n

SETLF nnnn

L. SETMRG nann

SETTI nnnn

STX

TEXT
{character stringd>

TXT a,b,0

Inserts aﬁ SAVD (save display register) instruction into the
refresh file. Argument "n" specifies the display register to

be stored:on the processor stack.

Inserts an SAVDE (save display register extended) instruction
into the refresh file. Argument "n" specifies the register to

be stored on the processor stack.

Establishes the line feed increment to be used by the NEWL
(new line) and the NEWLR (new line relative) macros. The
increment . is specified in terms of Y axis coordinates by
argument "nnnn”. Positive arguments result in increments that
move the Current Y Position down; negative arguments result in
increments that move the Current Y Position up. Argument
"nnnn"” may vary from -2000 to 1777. Refer to table A-12 for
recommended line feed increments.

Egtablishes the left hand margin to be used for the NEWL (new
line) macro. The margin is defined in terms of character
spaces (text increments) by argument "nnnn”. The actual X
coordinate to be used as the margin is calculated by
multiplying "nnnn” times the text increment established by a
previous macro.. If a text .increment has not been established,
a value of 14 1s assumed. Argument "nnnn” multiplied by the
text increment may vary from -2000 to 1777.

Establishes the text increment to be used by the LDTI (load
text increment register) instruction the NEWLR (new line
relative) macro and the SETMRG (set margin) macro. The
inerement is specified in terms of X axis coordinates by
argument "nnnn”. Positive arguments result in increments that
move the Current X Position to the right; negative arguments
result in increments that move the Current X Position to the
left. Argument "nnnn” may vary from -2000 to 1777. Refer to
table A-12 for recommended text increments.

Inserts a CHAR (02,0 (Set Margin control character) into the
refresh file.

Inserts multiple TXT (draw two tabular characters)
instructions into the refresh file. One TXT instruction is
inserted for each pair of ASCII characters specified by
“character string”. If an odd number of characters is
specified, a null is inserted as the second character of the
final TXT instruction.

Inserts a TXT (draw two tabular characters) instruction into

the refresh file. Arguments "a” and "b" specify the first and
the second ASCII characters, respectively, to be drawn. TXT
will accept an equivalent octal number if the argument "0" is

present.

B=-17
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Table B~2. Detailed Macro Descriptions (Cont)

HMACRO CALL DESCRIPTION

UPDT? Inserts a UPDT (update Video Controller registers) instruction
: into the refresh file.

WATE; Inserts a WATE (wait for vertical axes enable toggle and clear
: pixel memory) instruction into the refresh file.

B-18
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Table B~3. Typical Program Structure

; SAMPLE PROGRAM NO. 1. A SIMPLE DRIVER, NOT USING THE DISINT
; AND DISEND MACROS, WITH A PLACE FOR DISPLAY INSTRUCTIONS.

TITLE
.§BTTL

BEGIN:
HTST:

LOOPL

START:

AGAIN:

Mo we wo wWo wo wo Ws ws We wo

.
3

SAMPL1
SAMPL 1 DRIVER

-ASECT
.=2000
JBLXW . 30
RESET
MoV #BEGIN, SP
CLR #FUNS
BIT #20, @48ENS BEQ HTST
MOV #START, @#DPC
WAIT
BER Loop
LDDZ <ALL,BLCFF,LINE,BR7>
LDDP <.NOROTATE, CS0>
LDTI 12
IZPR
LDXA 0
MYYA 0
WATE
BODY
oF
USER
WRITTEN
DISPLAY
PROGRAM
GOES
HERE

-
-

JUMP  AGAIN
.END  BEGIN

;BEGIN ASSEMBLY

; AT ADDRESS 2000

;SAVE SPACE FOR DISPLAY PROCESSOR STACK
;CLEAR PROQCESSOR BUS

;LOAD DISPLAY PROCESSOR STACK POINTER
sHALT GRAPHIC CONTROLLER

sWAIT FOR HALT

;START GRAPHIC CONTROLILER
;DISPLAY PROCESSOR WAIT

;WAIT LOOP

sSET Z PARAMETERS

sSET P PARAMETERS

:SET TEXT INCREMENT TO 12
sINITIALIZE GRAPHIC CONTROLLER
sMOVE CRT BEAM(S)

: TO CENTER

sWALT

;SHOW THE PICTURE AGAIN

H
;SAMPLE PROGRAM NO. 2. A SIMPLE DRIVER, USING THE DISINT
; AND DISEND MACROS, WITH A PLACE FOR DISPLAY INSTRUCTIONS.

+TITLE
-SBTTL

H

we ws wo Wo we e Ge We wo we

SAMPL2
SAMPLZ DRIVER

JASECT

.=2000

.BLKW =~ 30

RESET

MOV #BEGIN, SP
DISINT

BODY
oF
USER

WRITTEN

DISPLAY
PROGRAM

GOES

HERE

DISEND
LEND  BEGIN

;BEGIN ASSEMBLY

3 AT ADDRESS 2000

3SAVE SPACE FOR DISPLAY PROCESSOR STACK
;CLEAR PROCESSOR BUS

;LOAD DISPLAY PROCESSOR STACK POINTER

sSET PARAMETERS AND START GRAPHIC CONTRCLLER

;SHOW THE PICTURE AGAIN

B-19/B-20






_ APPENDIX C
GCP PROGRAMMING CAUTTIONS
C=l. - When GCP is initialized the command header error detection is disabled.
Normally, the user should send an IM message to activate error detection.
NOTE

All previocusly developed GCP programs should still
fun with GCP. ‘

C-2. No user refresh programs should start below address 3000 (octal).
NOTE
Any previously developed GCP program should still

run with GCP provided that the user refresh
program doesn't start below address 3000.

C-3. When writing refresh programs, the user should ensure that the 32-word depth

or limit of the graphic controller stack is not exceeded.

-

C=4, When MU, SU, and GU messages are sent from the host to GCP, the user should

ensure that the words counts assoclated with these messages are correct,

c-1/C=2
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Name:

Company:
Address:

Telephione: [ ]

Date:

Description of probiem (or suggestion for improvemant):

Raiated tach manual number

CalCamé Equipment

Part Ns.gmber

Sofmaréf/ﬁrmware System

Version

Host computer

Host operating system

Host-Viétagraphic interface

Version

My problem is: hardware _ software

firmware _J manual
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