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.REM

IDENTIFICATION

PRODUCT CODE:
PRODUCT NAME :
DATE:
MAINTAINER:

AC=7928D-MC

CDGTEDO GT40 QUICK VERIFY
AUG. 1979

DIAGNOSTIC GROUP

COPYRIGHT (C) 1975, 1979 DIGITAL EQUIPMENT CORP., MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH INCLUSION
OF DEC'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT
AS MAY OTHERWISE BE PROVIDED IN WRITING BY DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL

EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
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ABSTRACT

THIS VERSION OF THE PROGRAM SUPPORTS NON-SWITCH REGISTER
(PU'S. FOR THESE CPU'S, THE SWITCH REGISTER CAN BE (HANGED
BY CHANGING THE CONTENTS OF SWREG (170).

THIS PROGRAM IS A QUICK GO=NOGO TEST OF THE GT40 SYSTEM.
THE PURPOSE OF THIS TEST IS TO QUICKLY IDENTIEY ANY PROBLEM
IN THE SYSTEM. THE PROGRAM WILL START THE DISPLAY AND

THEN INITIATE THE COMMUNICATION LINE.

TWO BACKGROUND TASKS ARE EXECUTED, THE FIRST IS A GT=40
ROM VERIFY TEST. THE SECOND TASK IS A WORSE CASE NOISE TEST
THRU MEMORY.

REQUIREMENTS

EQUIPTMENT

GT40 SYSTEM (11/05, DISPLAY PROCESSOR AND VR14 SCOPE)
MODEM TEST CONNECTOR WHICH CONNECTS DATA OUT TO DATA IN.

STORAGE
THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 16000-16776 <2k OF MEMORY>.
LOADING PROCEDURE

ME THOD
PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED.
STARTING PROCEDURE

CONTROL SWITCH SETTINGS

CONSOLE Sw 09 = 0 ROM PRESENT AS SPECIFIED BY Sw 08
CONSOLE Sw 09 = 1 NO ROM PRESENT

CONSOLE Sw 08 = 0 TEST AS VERSION 2 OR 3 ROM (512. WORDS)
CONSOLE Sw 08 = 1 TEST AS VERSION 1 ROM (256. WORDS)

STARTING ADDRESS OR ADDRESSES
200 IS THE ONLY STARTING ADDRESS OF THIS TEST

SEQ 0002

o



31-AUG=

79 11:13

8.1

8.2

8.3

D 1
(SgGR%Blg?1Rm BOOTSTRAP FOR THE GT40 MACY11 30G(1063) 31-AUG-79 13:00 PAGE 3

OPERATING PROCEDURE

ONCE STARTED THE TEST WILL RUN IN THEIR NORMAL MANNER

W] THOUT OPERATOR INTERVENTION OR SWITCH SELECTION.

THE OPERATOR MUST VERIFY THE DATA RETURNING FROM THE (OM-
MUNICATION LINE BY COMPARING °'COM OUTPUT' TO 'COM INPUT'

ON THE DISPLAY SCREEN. BY TYPING ON THE CONSOLE KEYBOARD,
THE CHARACTER AND OCTAL VALUE WILL BE DISPLAYED.

THE PROGRAM WILL ONLY HALT ON AN ERROR.
THE PROGRAM DOES NOT CONTAIN FACILITES FOR REPORTING
MESSAGES OR ERROR CONDITIONS.

RESTRICTIONS

A COMMUNICATION TEST PLUG MUST BE INSTALLED ON THE DL=11.
MISCELANEOUS

EXECUTION TIME

THE TEST WILL TAKE APPROXIMATELY 10 SECONDS FOR COMPLETION
AND WILL RING THE 'GT-40' BELL.

DEVICE ADDRESS PROGRAM LOCATIONS

LOCATION 1000 CONTAINS THE GT40 DEVICE ADDRESS
LOCATION 1002 CONTAINS THE GT40 INTERRUPT VECTOR.
LOCATION 1004 CONTAINS THE GT40 INTERRUPT LEVEL.
LOCATION 1006 CONTAINS THE DL-11 DEVICE ADDRESS.
LOCATION 1010 CONTAINS THE DL=71 INTERRUPT VECTOR.
LOCATION 1012 CONTAINS THE DL-11 INTERRUPT LEVEL.
LOCATION 1014 CONTAINS THE GT-40 ROM BOOTSTRAP ADDRESS.
LOCATION 1016 CONTAINS THE GT-40 ROM WORD LENGTH,

XXDP/ACT/APT

THE PROGRAM IS CHAINABLE UNDER XXDP/ACT BUT CANNOT BE
SCRIPTED UNDER APT.

™S

SEQ 0003
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PROGRAM DESCRIPTION

DISPLAY FILE <FORGROUND TASK>

THE DISPLAY FILE IS A COMPACT VISUAL TEST OF ALL GT40 DISPLAY
INSTRUCTIONS. A BOX OUTLINING THE SCREEN WITH DIFFERENT

LINE TYPE VALUE IS DISPLAYED. THREE PAIRS OF ASCII

STRINGS ARE ALSO DISPLAYED TO TEST THE CHARACTER LOGIC.

THE FIRST LINE OF A STRING IS DISPLAYED IN °*NORMAL' FONT

THE SECOND LINE OF A STRING IS DISPLAYED IN ‘ITALICS'.

ALSO INCLUDED IN THIS VISUAL TEST ARE THE 8 DIFFERENT
INTENSITY LEVELS. THE DISPLAY PATTERN IS ENHANSED BY

THE USE OF BLINKING OCTAGONS AND MOVING SINE WAVES.

THE DISPLAY PATTERN ALSO SERVES AS FOR VISUAL INSPECTION

OF THE COMMUNICATION LINE DATA, ALL LINES AND (HARA(CTERS ARE
ENABLED FOR LIGHT-PEN INTERACTION EXCEPT FOR THE LARGEST
OCTAGON. UPON LIGHT=PEN HIT, THE TEXT 'LIGHT-PEN HIT'

WILL BE DISPLAYED NEAR CENTER SCREEN.

COMMUNICATION DATA <FORGROUND TASK>

THE DATA PRESENTED TO THE COMMUNICATION LINE

APPEARS ON THE DISPLAY SCREEN AS FOUND AT °'(OM OUTPUT®.
(DECGRAPHIC=11 DISPLAY TERMINAL GT40 VR14)

THE DATA ECHOED BACK BY THE TEST CONNECTOR IS DISPLAYED
ON THE SCREEN AS FOUND AT ‘COM INPUT'.

A VISUAL TEST OF THE DATA MUST BE PERFORMED.

ROM VERIFY TEST <BACKGROUND TASK>

THIS TEST VERIFIES THE DATA CONTAINED IN THE GT=40 ROM
BOOTSTRAP.

WORSE CASE NOISE TEST <BACKGROUND TASK>

THIS IS A BACKGROUND TEST OF ALL AVAILABLE MEMORY.

A SMALL PROGRAM IS LOADED INTO ALL EXISTING MEMORY AND THEN
EXECUTED THRU THE REMAINDER OF MEMORY.

KEYBOARD DATA <FORGROUND TASK>

UPON DEPRESSING A KEYBOARD KEY, THE OCTAL VALUE wiILL BE
DISPLAYED AND ECHO ONTO THE SCREEN.

SEQ 0004
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460 000002

466 000024
467 000026

469 000046
471 000052

475 000170

500 001072

2
888388888
SERERFSR

000000
000000
000000
000024
001674
000340

000046
002752
000052
000000

000004
177570
000170
000000

000200
000137
001000
172000
000320
000200

175610
000300
000240

166000
001000
006000

012706
012777
004737
005037
032777

F
MACY11 30G(1063) 31-AUG=-79

LTITLE GT4C QUICK VERIFY MAINDEC=11-CDGTE~D
.ENABL ABS,AMA
.LIST  SEQ,BIN

NLIST MD,MC,CND

1
13:00 PAGE S

.=0 :0=776 1S LOADED WITH .42, HALT
HALT
HALT
.=24
PWRF L ;POWER FAIL VECTOR
LOG§CAL :XXDP/ACT END PASS POINTER
0 ;NO MANUAL INTERVENTION REQUIRED
ERRVE(C=4
DS#§8177570 :11/45 LIGHT DISPLAY REGISTER
SWREG: .WORD 0
.=200
001022 JMP STARTB
.=1000
GTADD: 172000 ;6T=-40 ADDRESS
GTVCT: 320 ;GT=40 VECTOR
GTBRL: 200 ;GT=40 BR LEVEL
DLADD: 175610 ;DL=11 ADDRESS
DLVCT: 300 :DL=11 VECTOR
DLBRL: 240
ROMADD : 166000 ;ROM STARTING ADDRESS
WORDS: 512.
IMAGE: 6000
000500 STARTB: MOV #500,SP ;LOAD THE STACK POINTER
000340 000176 MOV #340,aPSW JRAISE PSW
001316 JSR PC,INITGT JINIT DEVICE ADDRESSES
001020 CLR IMAGE JPRESET FOR NO ROM SELECTED
001000 000156 BIT #1000,aSwR JTEST FOR ROM SELECTED SWITCH
BNE 2% JNO ROM SELECTED
000400 000146 BIT #400,aSWR sTEST ROM SWITCH
BNE 1% :BR IF SET
001000 001016 MOV #512. ,WORDS JASSUME VER. 2 ROM
006000 001020 MOV #START , IMAGE ;LOAD IMAGE ADDRESS
BR 2% ;START TEST
000400 001016 1%: MOV #256. ,WORDS ;SELECT VER. 1 ROM
016000 001020 MOV #STARTA,IMAGE  ;LOAD IMAGE ADDRESS
000042 2%: CLR aDLODBR ;CLEAR OUTPUT
000036 CLR aDLODBR
001720 JSR P(C,DOCORE ;SET UP CORE SIZE
001234 JSR PC,.PRIME JINIT THE DEVICES
000070 CLR aPSw
002510 JMP OVER SEXECUTE BACKGROUND TASK

SEQ 0005
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172000
172002
172004
172006

175610
175612
175614
175616

000320
0003c2

000324
000326

000330
000332

000300
000302
000304
000306

177560
177562
177564
177566

000060
000062

000200

177570
177776

012777
012777
012777
012777
113777
012737
005037
005037
000207

017476
000000

002772
000100
000100

00540%

00000
002312
002504

177704
177712
177700
177726
177672
002310

MACY11 30G(1063)

GTP(:
GTSR:

GTXPOS:
GTYPOS:

DLICSR:
DLIDBR:
DLOCSR:
DLODBR:

GVDONE :
GTDNE1:

GTLPH:

GTLPHI:

GTSOTM:
GTSOT1:

DLIVT:

DLIVT1:

DLOVT:

DLOVT1:

TKS:
TKB:
TPS:
TPB:

KRBVT :

KRBVT1:
KRBBRL :

SWR:
PSW:

PRIME :

SIZE:

GTDLYO:

177560
177562
177564
177566

60
62

200

177570
177776

MOV
MOV
MOV
MOV
MOVB
MOV
(LR
(LR
RTS

17476
0

G 1
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;DISPLAY P(

;DISPLAY STATUS REG.
sDISPLAY X REGISTER
;DiSSPLAY Y REGISTER

;DL=11 STATUS
;DL=11 BUFFER
;DL=11 STATUS
;DL=11 BUFFER

:DISPLAY DONE VECTOR
:DISPLAY LIGHT=-PEN VECTOR

:DISPLAY SHIFT=0UT/ TIME=OUT VECTOR

#FILEOQ,@GTPC  ;START THE DISPLAY
#100,aDLOCSR ;ENABLE DL OUTPUT
#100,aDLICSR ;ENABLE DL INPUT

#100,aTKS ENABLE KEYBOARD
BUFF,aDLODBR  :OUTPUT A CHAR
#1,PPNT PRESET PRINT POINTER
RPNT :CLEAR READ BUFFER
KPNT

PC SEXIT

SEQ 0006

Tl
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563 0013
3

564 00
565 00

566
567 00

568 001342
569 001346
570 001352
571 001354
572 001360
573 001362
574 001366
575 001372
576 001376
577 001400
578 001402
579 001404
580 001410
581 001412
582 001416
583 001420

584 00
585 00

586 001436

587 00
588 00
589 00
590 00
591 00
592 00
593 00
594

595 00

596 001502

597 00

598 001516

599 00

600 001532

602 00
603 00
604 00
605 00
606 00
607 00
608 00

012700

010120
010110
062720
010110
062720
010110
062720
013746
012737
012737
022777
001005
000401
022626
012737
012637
000207

012777
013777
012777
013777
012777
013777
012737
012737
012737
012700

000006
000004
001456
177570
177777

000170
000004

002010
001004
002100
001004
002116
001004
000040
005732
174104
005476

005546
005572

000004
001230

;
177556

001230

177464
177460
177454
177450
177444
177440
001314
005702
003054

MACY11 30G(1063)

INITGT:

LOADRO:

INGT:

INTD:

MOV
MOV
JSR
MOV
JSR
MOV
JSR
MOV
ADD
MOV
ADD
MOV
JSR
BR

MOV
MOV
ADD
MOV
ADD
MOV
ADD
MOV
MOV
MOV
CMP
BNE
BR

CMP
MOV
MOV
RTS

H 1
31-AUG=79 13:00 PAGE 7

#GTPC RO :LOAD STARTING ADDRESS
GTADD .R1 ;SAVE VALUE

PC,LOADRO :LOAD GT ADDR

DLADD ,R1 :LOAD STARTING ADDRESS <DL=-11>
PC,LOADRO *LOAD DL-11 ADDRESSES
GTVCT,R1 *LOAD VECTOR VALUE
PC,LOADRO *LOAD GT=40 VECTORS
R1.(RO)

#10. (RO) + :LOAD GT TIME=OUT

R1, (RO)

#12,(RO)+

DLVCT,R1 :LOAD VECTOR VALUE
?Cé%OADRO ;LOAD DL=T1 VECTORS

N :

R1, (RO)+ :LOAD DONE

R1.(RO)

#2,(R0O)+

R1, (RO)

#4. (RO)+ :LOAD DONE

R1, (RO)

#6. (RO) + :LOAD PSW
SFERRVEC,~(SP) ;SAVE VECTORS CONTENTS

#1$, AFERRVEC :SET UP FOR TRAP

#DSWR, ¥ SWR SSET UP TO TEST FOR SWITCH REGISTER
#=1,3SWR :TEST FOR SWITCH REGISTER

3$ *SWITCH REGISTER IS PRESENT

2% *NO SWITCH REGISTER
(SP)+,(SP)+ :POP 2 WORDS OFF STACK

#SWREG ., a4#SWR “SET UP FOR SOFTWARE SWITCH REGISTER
(SP)+,@#ERRVEC :RESTORE VECOTS CONTENTS

PC JEXIT

#GTSTOP, aGTDONE :LOAD DONE VECTOR
GTBRL ,@GTDNE 1

#GTLPEN,aGTLPH :LOAD LIGHT-PEN VECTOR
GTBRL ,@GTLPH1

#GTSHIF ,aGTSOTM :LOAD SHIFT=-QUT VECTOR
GTBRL ,@GTSOT1

#40,GTDLYO

#FILEOC,F ILEOA

#STATSB! INCR+4 , GRPINC

#BUFF2 RO

(RO)+

#BUFF2+50,R0

INTD

#BUFF 3RO SSET UP KRB BUFFER

SEQ 0007

owm
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610
611
612
613
614
615
616
617

001602
001604
001610
001612
001616
001622
001626
001634
001642
001650
001656
001664
001672

001674
001702

001704
001706
001714

001720
001726
001732
001734
001740
001742
001744
001750
001752
001754
001756
001760
001764
001772
001776
002004

31-AUG=-79

012737
000000

000005
012737
000137

012737
012701
005000
062701
005200
005711
022701
001371
000404
022626
005300
162701
012737
010137
162737
000137

11:13

005642

005657
005660
005661
002206
001012
002124
001012
002320
001226

001704

001674
001022

001754
017776

020000

157776

020000

000006
001312
007776
010000

177346
177342
177336
177332
177336
177332

000024

000024

000004

00004
001312

I 1
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SEQ 0008
INTE: (LR (RO) +
CMP #BUFF3+50,R0
BNE INTE
CLRB OCTA

CLRB OCTA+1
CLRB OCTA+?

MOV #DLIN,aDLIVT
MOV DLBRL ,aDLIVT]
MOV #DLOUT ,aDLOVT
MOV DLBRL ,aDLOVT1
MOV #KBIN,IKRBVT ;LOAD KRB VECTOR
MOV KRBBRL ,aKRBVT1 ;LOAD PSW
RTS PC
PWRFL: MOV #PWRUP , a# 24 ;LOAD VECTOR
HALT
PWRUP: RESET
MOV #PWRF L , a4 24
JMP STARTB JRESTART AT BEGINING

;SUBROUTINE TO DETERMINE THE SIZE OF CORE
; AND SET UP LOCATION SIZE WITH THE VALUE

DOCORE: MOV 428, :SET UP FOR NEM
?OX ;6 7776.R1 :SET UP ADDRESS
L

1%: ADD #20000,R1 :MOVE TO THE NEXT BANK
INC RO ~INC BANK COUNTER
ST %)) :TIMEOUT ?
CMP #157776.R1 SEND ?
BNE 1%
BR 3$

2%: CMP (SP)+,{SP)+ :POP THE STACK X2
DEC RC *DECREMENT BANK COUNT
SUB #20000,R1 :RESTORE R1

3% MOV 26, G :RESET BUSS ERROR
MOV R1.SIZE
SUB #7776,S12E :BACK PAST LOADER
JMP CORTST

wun
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651
652

653

654

655 002010 005777 177134

656 002014 100403

657 002016 000000

658 002020 000137 001022

660 002024 005337 001314

661 002030 0010714

662 002032 012737 000040 001314
663 002040 005237 003054

664 002044 022737 174110 003054
665 002052 001003

666 002056 012737 174100 003054
667 002062 012737 005732 005702
668 002070 012777 000001 177050
669 002076 000002

671 002100 012737 005704 005702
672 002106 012777 000001 177032
673 002114 000002

675 002116 000000

676 002120 000137 001022

J 1
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.ENABLE AMA
s INTERRUPT SERVICE FOR THE GT STOP INTERRUPT
GTSTOP: TST aGTSR ;TEST STOP
BM] 1%
HALT ;ERROR, STOP INTERRUPT BUT NO STOP FLAG
JMP STARTB ;JRESTART TEST
1$: DEC GTDLYO ;DECREMENT DELAY
BNE GTST sBRANCH IF NOT
MOV #40,GTDLYO JRESET DELAY
INC GRPINC JUPDATE GRAPH INCREMENT
CMP #STATSB! INCR+10,GRPINC ;TEST FOR INCREMENT
BNE GTST sBRANCH IF NOT

MOV #STATSB! INCR, GRPINC :RESET GRAPH INCREMENT
GTST1: MOV #F ILEOC,FILEOA
MOV #1,3GTPC :RESUME THE DISPLAY
RTI JEXIT
GTLPEN: MOV #F ILEOB,F ILEOA
Q?Y #1,39GTPC :RESUME THE DISPLAY
GTSHIF: HALT :GT=40 SHIFT=OUT/TIME-OUT ERROR
JMP STARTB

SEQ 0009
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105777
100403

000000
000137
010446

013704
116437

113777
012604
000002

105777
100403

000000
000137

3RS

338

VOOV WN=O
8
N
N

33§§333§33333
W —

177032

001022

002310
005402
002310
000050

002310
002314

176744

001022

002312
176724
177600
002316
002312
000050

002312
002312
000177

002314
002310

176762

002316
002316
005476

002312

005476

DLOUTB:

MACY11 30G(1063)

s INTERRUPT SERVICE FOR THE DL PRINTER
;TEST FOR DONE

1STB
BMI
HALT
JMP

MOV

MOV
MOVB
INC
CMP
BNE
CLR

MCVB
MOV
RTI

s INTERRUPT SERVI

DLIN: TSTB
BM]
HALT
JMP

DLOUT:

DLOUTA:

CLR
MOV
MOVB
MOV
RTI

PPNT : 0
RPNT : 0
PUNCHR: 240
REDCHR: 240

DLINB:

K
31-AUG=79

aDLOCSR
.+10

1
13:00 PAGE 10

;ERROR, PRINTER INTERRUPT BUT NO PRINTER FLAG

STARTB
R4 ,~(SP)

PPNT R4

BUFF 1 (R4) ,PUNCHR
PPNT

#40. ,PPNT

DLOUTB

PPNT

PUNCHR ,aDLODBR
(SP)+ R4

CE FOR THE DL READER

aDLICSR
.‘10

STARTB

Ré ,~-(SP)

RPNT R4

aDL IDBR ,RED(CHR
#177600 ,REDCHR
REDCHR ,BUFF 2(R4)
RPNT

#40. ,RPNT
DLINB

RPNT

RPNT R4

#177 ,.BUFF2(R4)
(SP)+ R4

sRESTART TEST

;LOAD R4 WITH BYTE POINTER

JLOAD A CHARA(CTER TO BE OUTPUTTED
;JUPDATE CHARACTER POINTER

;TEST FOR END

;CLEAR PUNCH POINTER

;OUTPUT A CHARACTER
:RESTORE R4
JEXIT

;TEST FOR DONE

JNOT DL INPUT FLAG
JRESTART TEST

;SAVE R4

;READ A CHARA(CTER

JMASK CHARA(CTER

sPUT CHARACTER INTO THE BUFFER
;UPDATE READ POINTER

;TEST FOR END

;ADD CURSOR
:RESTORE R4
JEXIT

SEQ 0010

NG ff' :

1]
0"‘
)
Iha 4
1}

4
J

.
=

™.

rep ;

".‘
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725
726
727
728
729
730
731
732
733

105777
100403
000000

000137

010346
010446
013704
117737
042737

013703
004737
110437

31-AUG=79 11:13

177770
000060

005572

-
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s INTERRUPT SERVICE FOR THE KEYBOARD

KBIN:

1%:

;UPDATE

11%:

10%:

KPNT :
KBCHR:

ISTB  @TKS

BM] .+10

HALT

JMP STARTB

MOV R3,=(SP)
MOV R4, =(SP)
MOV KPNT R4
MOVB  @TKB.KBCHR
BIC #177600,KBCHR
MOVB  KBCHR.BUFF3(4)
INC KPNT

CMP #40. ,KPNT
BNE 1%

CLR KPNT

MOV KPNT ,Ré4
MOVB  #177.BUFF3(R4)
OCTAL READOUT

MOV KBCHR,R3
JSR PC.10$
MOVB  R&4.OCTA+2
JSR PC.11$
MOVB  R&.OCTA+1
JSR PC.118
MOVB  R4.OCTA
MOV (SP)+,Ré
MOV (SP)+.R3
RTI

ROR R3

ROR R3

ROR R3

MOV R3,R4

BIC #177770.R4
ADD #60,R4

RTS PC

0

240

;TEST FOR DONE

sNOT KRB INPUT FLAG

JRESTART

:SAVE R3
;SAVE R4

;READ CHARA(CTER

JMASK
;SAVE THE (HAR

;UPDATE POINTER

sTEST FOR END
;CLEAR POINTER
;ADD CURSOR

;GET CHAR
;LOAD BITS
;SAVE BITS
;MOVE BITS
:SAVE BITS
;MOVE BITS
;SAVE BITS
JRESTORE R4
:RESTORE R3
JEXIT

;LOAD R4
sMASK BITS
JMAKE A NUMBER

SEQ 0011
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CDGTED.P1T 31-AUG-79 11:13 SEQ 0012
;;% ;PART 1 OF THE BACKGROUND TASK
;?”g 002510 012737 001000 002770 OVER: MOV #1000,PCOUNT ;SET UP EXECUTION COUNT
776 : COMPARE THE ROM DATA TO THE IMAGE DATA
777 3 RO=WORD NUMBER
778 : R1=GOOD DATA
779 : R2=GOOD DATA
780 : R3=BAD ADDRESS
773‘12 : R4=BAD DATA
783 002516 012700 000000 BACK: MOV #0,%0 ;SETUP INITIAL WORD NUMBER
784 002522 013701 001020 MOV IMAGE , X1 :SET UP BUFFER
785 002526 001455 BEQ TMEM sNO ROM SELECTED
786 002530 013703 001014 MOV ROMADD, 23 ;SET UP ROM ADDRESS
787 002534 011102 BACK1: MOV (21).%2 sJREAD A IMAGE WORD
788 002536 011304 MOV (23),%4 sREAD A ROM WORD
789 002540 020204 cMP X2, % ;TEST FOR EQUAL
790 002542 001442 BEQ BACK? sBRANCH IF 0K
791 002544 012705 010124 MOV #TABLEQ RS ;LOAD PATCH POINTER
792 002550 020015 18: CMP RO, (RS) TEST IF_A PATCHED LOCATION
793 002552 001406 BEQ 2% BR IF YES
794 002554 020527 010240 cMP RS ,#TABLEX TEST IF END OF PATCH TABLE
795 002560 001407 BEQ 38 BR IF END = MUST BE AN ERROR
796 002562 062705 000004 ADD #4 RS LPDATE PATCH POINTER
797 002566 000770 BR 1%
798 002570 005725 2%: TST (R5)+
799 002572 011502 : MOV (R5) ,R2 ;GET PATCHED VALUE
800 002574 020204 CMP R2 R4 ;COMPARE EXPECTED TO VALUE READ
801 002576 001424 BEQ BACK?2 :BR IF 0K
802 002600 010037 002634 3s: MOV RO,ROSAV ;SAVE REGISTERS
803 002604 010137 002636 MOV R1,R1SAV
804 002610 010237 002640 MOV R2 ,R2SAV
805 002614 010337 002642 MOV R3 ,R3SAV
806 002620 010437 002644 MOV R4 ,R4SAV
807 002624 010537 002646 MOV R5 ,R5SAV
808 002630 000000 HALT ;ERROR ROM VALUE FAILED TO EQUAL THE
809 002632 000740 BR BACK1 ; THE EXPECTED
810 002634 000000 ROSAV: 0 ;CONTENTS OR REGS. AT ROM COMPARE HALT
811 002636 000000 R1SAV: 0
812 002640 000000 R2SAV: 0
813 002642 000000 R3SAV: 0
814 002644 000000 R4SAV: 0
g}g 002646 000000 R5SAv: 0
817 002650 022123 BACK2: C(MP (X1)+,(23)+ ;BUMP BOTH REGISTERS
818 002652 005200 INC %0 sUPDATE WORD COUNTER
819 002654 023700 001016 cMP WORDS , 20 ;TEST FOR LAST WORD
001325 BNE BACK1 JBRANCK IF NOT LAST

R8
8
3
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GT40 QUICK VERIFY MAINDEC-11-CDGTE=D
31-AUG=-79 11:13

CDGTED.P1

017000
002770

000001
000207
176302

000207
176266

000042

000042

001022

176246
176310

176274

N 1
MACY11 30G(1063) 31-AUG-79 13:00 PAGE 13

;PART 2 OF THE BACKGROUND TASK
; EXECUTE WORSE CASE NOISE TEST THRU MEMORY

TMEM:  JSR PC ,BUFFER JEXECUTE NOISE TEST

DEC PCOUNT :DONE PASS ?
BNE BACK JNO
MOV #1,3GTSR :YES RING THE BELL
MOV #207,3TPB :RING THE BELL
1%: TSTB  aTPS
BPL 18
MOV #207.3TPB
2%: TSTB QTIPS
BPL 2s
TST FY 7%, sTEST LOC. 42
BEQ OVER :BR IF =0
RESET
RESET
RESET
MOV w42, ,R0 :READ VALUE
LOGICAL : JSR PC,(0)
NOP
NOP
NOP
NOP
JMP STARTB ’
PCOUNT: O

SEQ 0013




GT40 QUICK VERIFY MI'OEC 11-CDGTE-D
1-AUG=79 11:13

CDGTED.P1T

002772
002774
002776
003000

114140

000000
001377
174300

113004
0461777

000000
110005
04

MACY11 30G(1063) 31-AUG-

FILEOO: SOINT!LPCN

MAXY
STATSB!LPLITE
;LINE THE EDGES OF THE SCREEN

LONGV ! INT&!LINEO
INTX !MAXX

0
LONGV 'L INE1
INTX
MINUSX !MAXY
LONGV!'LINE?2
(l)NTX!HIMJSX.'HAXX
LONGV'!LINE3
INTX
MAXY

;SETUP THE X SINEWAVE
POINT'LINEO
400
200
LONGV
(I)NTX*‘IZOO

POINT
440

200
GRPINC: STATSB!INCR+4
GRAPHY
sSETUP THE Y SINEWAVE

5 3.
79 13:00 PAGE 14

sTOP LINE

JRIGHT LINE

;BOTTOM LINE

;LEFT LINE

;DRAW X AXIS

;GRAPHPLOT THE X SINEWAVE

;DRAW Y AXIS

GRAPHX ;GRAPHPLOT THE Y SINEWAVE

SEQ 0014




GT40 QUICK VERIFY MAINDEC=11-CDGTE-D
31-AUG=-79 11:13

CDGTED.P11

905
907
910

911
913

=38
SIVHS

3
38

ge2

000220

C
MACY11 30G(1063) 31-AUG-79 1;:00

;SETUP TO DISPLAY THE OCTAGONS

POINT

1434

724
RELATV!BLKON
POINT

1630

710
RELATV!BLKOFF
POINT

1420

660

SHORTV !BLKON
POINT

1400

600

SHORTV !BLKOFF
POINT !BLKON
1360

520

POINT !BLKOFF ! LPOFF
1340

440

POINT!LPON
100
MAXY=100

DNOP
STATSA!ITALO
(CHAR

DNOP
STATSA!ITAL1
POINT

STATSA!ITAL1
POINT

220
MAXY=-230
CHAR
STATSA!ITALQ
POINT

STATSA!ITAL1
POINT
220

PAGE 15

SEQ 0015

n



G140 QUICK VER]IFY HAINDEC-11-CDGTE-D
31-AUG=79 11:13

(DGTED.P11

1008

g

b e e d h i d d
(eolelelelelelels
Q-G e G P Qe G
NOWNSBWN=O

005146
005150
005214

001047
100000
170040

114000
000340
001000
113604
040400

000000
114000
000340
000740
113400
040400
000000

D
MACY11 30G(1063) 31-AUG-79 1;:00 PAGE 15-1

MAXY=330
CHAR
STATSA!ITALO

sSETUP INTENSITY LEVEL TEST
POINT
340

1000
LONGV! INT7!LINEO
INTX+400

0

POINT

340

740

LONGV! INT6
INTX+400

0

POINT

340

700
LONGV ! INTS
6NTX4400
POINT

340

640
LONGV!INT4
6NTX+400

POINT
340

600
LONGV!'INT3
6NTX0400

POINT

340

540

LONGV! INT2
INTX+400

INTX+400
0

POINT

340

440
LONGV ! INTO
6NTX0400

sSETUP THE MESSAGA BUFFERS

SEQ 0016




GT4C QUICK VERIFY MAINDEC=11=CDGTE=<D
CDGTED.PN

1029
1030
1031
1032
1033

1034

1041

1042
1044
1045
1046

1047

1048

1049
1050
1051

005356
005

005640

005642
005644

117000
000400
000020

100000
047503
050124
042504
044120
020061
040514
046522

114000
000400

31-AUG=-79 11:13

020115

052517
020040

]
MACY11 30G(1063) 31-AUG-79 1;:00 PAGE 15=2

BUFF1:

BUFF?2:

BUFF3:

POINT!INT4
400

LASCII /COM OUTPUT /
LASCI1 /DECGRAPHIC=11 DISPLAY TERMINAL GT40 VR14/

POINT

400

320

(HAR

JASCII  /COM. INPUT /

.By1¢ 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

.8y 0,0,0.0,0,0.0.,0,0,0,0,0,0.0,0,0.0,0,0.,0

POINT

400

350

CHAR

LASCII /KRB. INPUT /

OBVTE 0000000‘0'00010'0'O'OOOIOCODOOOIOOOOOIO

.By1¢  0,0,0.0,0.0,0.0,0.0,0,0.0,0,0,0.0,0.0.0

POINT
«00

SEQ 0017

N



GT40 QUICK VERIFY MAINDE(C=11-CDGTE-D
(DGTED.P11

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069

1070
1071
1072
1073
1074

005646
005650

31-AUG=79 11:13

000400

100000

041517 020124 000
000 000 000

164000

164000

164000

164000

164000

164000

164000

160000
005732
114000
001000
000440
100000
044514 044107 026524
042520 020116 044510
000124

173400
160000
002772

MACY11 30G(1063) 31-AUG=79 1;:00 PAGE 15-3

OCTA:

il
— —
", e
mm
80

>

FILEOC:

400

(HAR

LASCIZ  /70CT /
oBYYE 000'0
DNOP

DNOP

DNOP

DNOP

DNOP

DNOP

DNOP

DJMP

: FILEOC
: POINT

1000
440
(HAR
LASCIZ /LIGHT=PEN HIT/

.EVEN
DSTOP
DJMP
FILEOO

SEQ 0018

Mun



G140 QUICK VER
(DGTED.P11

1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
109C
1091
1092
1093
1094
1095
1096
1097
1098
1099

-
b
0008

BVEARUNUB TR VRN RN 2O BB IR AR N 2

el B o D D e e i o o D D e e e D D D D
N (N T Y N e J——p—— —_— P T — R )

nono

%

FY MAINDE(=1
1=-AUG=79 11:

'=(DGTE=~D
13

MACY1Y 30G(1063) 31-AUG-79 1;:00 PAGE 1€
CEQ 0019

R

. EXCEPT FOR THE NEW ORGIN ADDRESS AND SEVERAL ''!'160000"’

. FOR ADDRESS FUDGING THIS IS AN EXACT COPY OF THE CONTENTS
: OF THE GT=40 BOOTSTRAP VERSION #2

.'tI"Q'tt't'.Q"t'..".'.'..tt't"'..!"...'t.tt...l.'t.'

LTITLE SCROLLING ROM BOOTSTRAP FOR THE GT40

BOOTGT.T16 ocT 10, 1973

: COPYRIGHT 1973, DIGITAL EQUIPMENT C(ORPORATION
> 146 MAIN STREET
: MAYNARD, MASSACHUSETTS

01754

WRITTEN BY JACK BURNESS.

THIS PROGRAM [S THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF
MEMORY SEAR(CH FOR THE LOADER.

.ENABL ABS,AMA ;ASSEMBLER DIRECTIVES FOR ABSOLUTE BINARY QUTPUT
; NOTE: USE "MACDLX'" TO ASSEMBLE THIS PROGRAM.

LSBTTL DEFINITION SECTION

Aw



H
SCROLL ING ROM BOOTSTRAP FOR THE GT40 MACY11 30G(1063) 31-AUG-79 1;:00 PAGE 16-1
(DGTED.P11 31-AUG=79 11:13 DEFINITION SECTION ' SEQ 0020

: REGISTER DEF INITIONS

BASIC DEF INTIONS

1130

1N

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141 000000 RO=%0 ;DEFINE STANDARD VALUES.

1142 000001 R1=%1

1143 000002 R2=%2

1144 000003 R3=%3

1145 000004 R4=%4

1146 000005 R5=%5

1147 000006 SP=%6

1148 000007 PC=%7

1149

1150

1151

1152 3 GT40 DEFINTIONS

1153 : »

1128

1156 000000 (HAR=R0 JCONTAINS THE INPUT (MARACTER.

1157 000001 POINTR=R1 :POINTS TO NEXT INSERTION BYTE IN DISPLAY BUFFER
1158 000002 TABCNT=R?2 :CHARACTER COUNTER FOR THE "‘TAB'' FEATURE.
1159 00N003 SCAN=R3 ;GENERALLY CONTAINS A POINTER WHICH

1160 ;1S USED WHEN SCANNING MEMORY FOR SOME THING.
1161 000004 HOL D=R4 ;TYPICALLY A TEMPORARY WHICH IS USED TO RETAIN
1162 :A VALUE FOR A SHORT TIME.

}}gz 000005 COUNTR=RS ;TYPICALLY USED AS A COUNTER.

1165

1166

1167

1168

1169 3 LOADER DEF INITIONS

1170 3

17N

1172

1173

1174

1175

1176 000000 L.BYT=CHA" :CHARACTER INPUT FOR THE LOADER.

1177 000001 L.ADR=POINTR ;CURRENT MEMORY ADDRESS TO BE LOADED.
1178 000002 L .BC=TABCNT :NUMBER OF DATA ITEMS TO LOAD.

1179 000005 L.CKSM=COUNTR JCHECKSUM ON THE INPUT DATA,

}}g? 000003 INDEX=SCAN JINDICATES HOW TO ASSEMBLE THE 8 BIT CHARACTER,
1182

~w |
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ING ROM BOOTSTRAP FOR THE GT40
P11 31-AUG=79 11:13

166000

175610
175612
175614
175616

177560
177562

172000
172002

001000
007000
007776

000004
007012
000040

005015
000175

160000
173000

ORIGIN=166000

DL1115=175610

DL111B=DL111S+2
DL110S=DL111B+2
DL110B=DL 1105 +2

KBD15=177560
KBDIB=KBDIS+2

GT40PC=172000
GT40SR=GT40P(C+2

BSTART=1000
BLIMIT=7000
TMPEND=7776
CORSTR=4
JMPADD=BL IMIT+10
NUML IN=32.

CRLF=5015
ALTMOD=175

DS MP=160000
DISTOP=173000

.SBTTL INITIALI

I
MACY11 30G(1063) 31-AUG-79 1;:00 PAGE i6=2
DEFINITION SECTION

SEQ 0021

MAJOR SYSTEM DEFINITIONS

;ORIGIN OF THE BOOTSTRAP.

s INPUT STATUS REGISTER OF DL11
; INPUT CHARACTER FROM DL11
;OUTPUT STATUS OF THE DL11
;OUTPUT CHARACTER TO THE DL

;KEYBOARD INPUT STATUS
;CURRENT CHARACTER FROM KEYBOARD.

;GT40 PROGRAM COUNTER.
;GT40 STATUS REGISTER ADDRESS.

:START OF THE DISPLAY BUFFER
;APPROXIMATE END OF THE DISPLAY BUFFER.
;LOCATION OF INITIALIZATION STACK.
;LOCATION OF PDP-11 TRAP VECTOR.

. ;WHERE THE POINTER IS TO FIRST CHAR ON SCREEN
sNUMBER OF LINES ON TEXT TO SHOW ON THE SCREEN

;CARRIAGE RETURN - LINE FEED
;THE "XEY'' CHARACTER [I.E. ALTMODE].

;THE GT40 JMP INSTRUCTION
;THE GT40 STOP DISPLAY INSTRUCTION.

JATION AND RESTART (ODE

(X7, ]



SCROLL ING ROM BOOTSTRAP FOR
31-AUG=79 11:

CDGTED.P11

006010
006014
006024

006026
006032

006036
006040

006042

006046
006052

006000

000005
012737
012706

005237
004337
000000
012703
012723
005023
000776

005743

010306

105737
100375
005037

T
13

000007
007776

175614
166652

000004
166042

175614

175614

HE GT40

175610

J
MACY11 30G(1063) 31-AUG=79 2:00 PAGE 16-3

-
INITIALIZATION AND RESTART (ODE

3 GT40 BOOTSTRAP (ODE
.=6000
: .=ORIGIN ; ‘EFINE ORIGIN OF THE BOOTSTRAP.
: COLD INITIALIZATION CODE
START: RESET JRESET ALL HARDWARE NOW.
MOV #7 ,DL11IS JINITIALIZE DL=11 INPUT NOW.
MOV #TMPEND , SP ;ESTABLISH A GOOD TEMPORARY STACK
;POINTER FOR CORE SEARCH.
INC DL110S :SET BREAK BIT
JSR SCAN,OUTLIT!160000 ;FOR 2 CHARACTER TIMES
.WORD 0 ;SEND TWO ZERO'S
MOV #CORSTR,SCAN ;GET ADDRESS OF BAD CORE TRAP VECTOR.
MOV #NOTHERE ! 160000, (SCAN)+ ;AND INSERT A POINTER TO US THERE.
ENDCOR: CLR (SCAN) + sNOW CLEAR ALL OF MEMORY BEYOND THE POINTER,
8R ENDCOR JUNTIL WE RUN OUT OF MEMORY AND TRAP.
NOTHER: TST =(SCAN) JWHEN WE TRAP OUT, WE (OME HERE.
;WE BACK UP POINTER TO GOOD CORE.
sNOTE THAT IF WE TRAP OUT AGAIN, IT
;1S STILL OK, BECAUSE WE WILL LOOP
JUNTIL WE GET A GOOD CORE ADDRESS.
MOV SCAN, SP JWHEN WE GET ONE, THAT IS LAST LOCATION
;IN THE MACHINE, AND HENCE OUR SP.
8: 1STB DL110S ;SEE _IF BREAK IS DONE
BPL % sNO GO BACK
(LR DL110S :CLEAR BREAK BIT

RESTART INITIALIZATION CODE WwHEN COMMUNICATIONS IS WORKING.

SEQ 0022




3
SCROLL ING ROM™ TSTRAP FOR THE GT40 MACYTT 30G(1063) 31-AUG-79 1§:00 PAGE 16-¢

(DGTED.P1 1-AUG=79 11:13 INITIALIZATION AND RESTART (ODE SEQ 0023
1293
b
11223? 006060 052706 007776 RESTRT: BIS STMPEND , SP ;FORCE THE SP TO LIMIT OF EXISTING CORE.
1298
1% 006064 012703 006700 MOv #BLIMIT<NUML IN-NUML IN, SCAN JNOW WE WILL FILL THE KEY AREAS OF THE
}301 006070 012702 000040 MOV #NUML IN, TABONT ;DISPLAY BUFFER WITH INITIAL CR=LF'S.
130% 006074 012723 005015 SETLP1: MOV #CRLF , (SCAN) + s INSERT A CRLF NOW
1305 006100 005302 DEC TABCNT ZAND LCOP UNTIL DONE.
]'Sigg 006102 003374 BGT SETLPY sTHUS DISPLAY (ORE IS ALMOST CORRECT.
1306
1307 006104 012703 166432 MOV #SETUP 160000, SCAN JNOW WE WILL INITALIZE CORE FOR THE
}336“‘5 ;DISPLAY, PICK UP POINTER TO LIST.
1310 006110 012302 SETLP2: MOV (SCAN) +, TABCNT ;GET NUMBER OF ITEMS TO INSERT.
1311 006112 001405 BEQ SE TDUN ;IF ZERO, WE ARE DONE.
}g}% 006114 012301 MoV (SCAN) + ,POINTR :PICK UP FIRST CORE ADDRESS POINTER.
1314 006116 012321 SETLP3: MOV (SCAN) +, (POINTR) + ;MOVE OVER A DATA ITEM NOW.
1315 006120 005302 DEC TABCNT ;ALL DONE?
1316 006122 003375 BGT SETLP3 :NOPE. MOVE OVER THE NEXT.
}g}; 006124 000771 BR SETLPZ SYES. GET NEXT MAJOR LIST TO INSERT.
1319
'!'SSS? 006126 012701 006776 SETDUN: MOV #BLIMIT=2,POINTR SESTABLISH THE BUFFER POINTER NOW.
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332 .SBTTL VTOS5 SIMULATOR




SCROLL ING ROM
CDGTED.P1

1334
1335

g
:
K

006212
006216
006220

43 S R RRERRNRRREY 133 S b FPE I asiie 3 35 34

TSTRAP FOR THE G140
1-AUG=79 11:13

177777

166350

000040
166350

000007

172002

000040

MACY1Y 30G(1063)

vT05 SIMULATOR

NXT(HR:

(R:

TAB:

vT:

BELL:

FF:

532323%

P
BHIS
ASL

3ETBLT 2

-

INC

JSR
INC
BIT

MOvB

CLR

MOV

31-AUG-

L3
79 13:00 PAGE 16-5

VT0S (SCROLLING) PORTION OF THE BOOTSTRAP

PC,GETCHR ! 160000
(HAR #1777

NXT(CHR

(HAR,#40

NORMAL

CHAR, SCAN
#7 ,SCAN
SCAN,#7
NXTCHR
SCAN
SCAN,PC

BELL
NORMAL
TAB

LF

vT

FF

#-1,TASCNT

PC, INSERT ! 160000
TABCNT
NXTCHR

#40, CHAR

PC, INSERT ! 160000
TABCNT

#7, TABCNT

TAB

NXTCHR

(PC) ,COUNTR
FFLOOP

GT40SR
NXTCHR

#NUML IN, COUNTR

;GET A CHARACTER NOW.

;1S IT OUT OF RANGE?

;YEP. GET ANOTHER ONE.
21S IT A PRINTING CHARACTER?

:YES. IT'S A NORMAL PRINTING CHARACTER.

:MOVE IT OVER SO WE CAN PLAY WITH IT.
:BIAS SO THAT BELL [7] IS ZERO.
;IF CHARACTER IS LESS THEN BELL OR

:GREATER THEN CR, THEN IGNORE.
:1F GOOD, MAKE IT WORD INDEX.
AND GO TO THE CORRECT ROUTINE.

;7=BELL
1 0=8ACKSPAC E

‘lg'Ll'E FEED CLF)
=VERTICAL TAB [vT]
:14=FORM FEED [FF)

:15=CARRIAGE RETURN [(R]

sRESET TAB POSITION ON A CR, AND
sFALL THROUGH TO INSERT THE CHARACTER.

SEQ 0024

: INSERT THE CHARACTER IN THE BUFFER.

;UPDATE TAB POSITION NOW.
JAND GET NEXT CHARACTER.

;ON A TAB, INSERT BLANKS UNTIL THE

sNEXT CHARACTER POSITION IS A MULTIPLE

;OF 8.
JARE WE DONE YET?
:m.
s YES.

;THIS PUTS THE LOW BYTE OF THE
;BRANCH CODE IN COUNTR-SAVE A WORD

*RING BELL -WRITE IN GT4OSR
*AND LOOP BACK

;FORM FEED IS DONE BY INSERTING LF°'S,




SCROLL ING ROM BOOTSTRAP FOR THE G140

CDGTED.P11

RIRESLE

0
~

D e o e ke
gw

r
og8%

rE
R&

006424

31-AUG=79 11:13

012746

013703
122300

005013
000207

022121
012711
012741
005041

000207

012737

000012
166304

166132

007012

007000
001000

007012
166350

000001
007000

001000
166406

001000

VTO5 SIMULATOR

FFLOOP:

LF:

LFSUB:

LFLOOP:

LFOUND :

INSERT:

INSRTL:

INSRTX:

172000 GTBUSE :

MOV
JSR
DEC
BGT
BR

MOV

MOV

#12, CHAR
PC,LFSUB! 160000
COUNTR

FFLOOP

NXTCHR

#NXTCHR!160000,-(SP)

JMPADD , SCAN
(SCAN) +,CHAR

LF OUND
SCAN #BLIMIT
LFLOOP
#BSTART ,SCAN
LFLOOP

SCAN

#1,SCAN

SCAN, JMPADD

PC, INSERT ! 160000
CHAR

CHAR, (POINTR) +
#1,POINTR
INSRTX

POINTR #BLIMIT
INSRTL
POINTR,SCAN
#BSTART ,POINTR
PC,INSRTL 160000
(SCAN) +

(SCAN)

PC

(POINTR) +, (POINTR) +
#HEADER ! 160000, (POINTR)
#DISJMP.~(POINTR)
-(POINTR)

PC

#BSTART,GT40PC

:A GOOD DATA CHARACTER.
:TO INSERT THE NULL IN THE BUFFER.

M
MACY11 30G(1063) 31-AUG-79 1§:00 PAGE 16-6

;MAKE THE CHARACTER A LINEFEED.
;DO A LINEFEED.
; DONE?

*NOPE. KEEP SENDING THEM.
*YES. NOW RETURN. DO NOT FALL THROUGH.

;RETURN TO NXTCHR AFTER PROCESSING

;THE LF BY FAKING A JSR.
;GET POINTER TO FIRST CHAR ON SCREEN

sAND LOOK FOR A LINEFEED.

;GOT IT. SEARCH HAS ENDED.

;ARE WE AT END OF BUFFER?

:NOPE. KEEP ON LOOKING.

;IF AT TOP, RESET TO BOTTOM OF BUFFER
sAND KEEP ON LOOKING.

;WE'VE GOT THE LINE FEED. STOP SHOWING
:FIRST LINE BY CHANGING THE ‘DISJMP'
:INSTRUCTION TO FIRST CHAR BEYOND LF.

s INSERT THE LF IN THE BUFFER.
s AND T!'EN INSERT ONE NULL CHARACTER BECAUSE
;THE 'DISJMP'’ ADDRESS MUST BE EVEN, AND
:THIS GUARANTEES WE WILL NOT LOSE A
WE FALL THROUGH

sSTICK IN THE CHARACTER NOW.

s IS NEXT POSITION EVEN OR ODD?

;0DD. NO PROBLEMS. SPACE IS ALLOCATED.
;EVEN. ARE WE AT THE END OF THE BUFFER?
sNO. JUST MAKE ROOM FOR ANOTHER WORD.
;AT THE END. MOVE THE STUFF TO THE
;BEGINNING OF THE BUFFER.

;CALL THE ROUTINE TO SAVE SPACE.

sAND CLEAR UP THE INSTRUCTIONS AT THE
;END OF THE BUFFER.

AND THEN RETURN.
;BYPASS THE ‘DISJMP'’ BY ADDING 4 TO POINTR.

SEQ 0025

W INSERT THE DISJMP INSTRUCTION TO OUR HEADER

AND IT'S ADDRESS (PUT THEM IN BACKWARDS).
HAKE AVAILABLE A NEW CHARACTER SPOT,

sFINALLY RETURN TO THE CALLER.

:ON A BUS ERROR, WE MERELY RESTART THE GT40

AT




N
HE GT40 MACY11 30G(1063) 31-AUG-79 1;:00 PAGE 1