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1. 

2.1 

4.2 

ABSTRACT 

Teeth Babee ute Shah ella ee 
Ue SAR, Re Ste TE 1s SEE EN SIS s 
REQUIREMENTS 

EQUIPTMENT 

GT4O SYSTEM (11/05, DISPLAY PROCESSOR AND VRI4 SCOPE) 
MODEM TEST CONNECTOR WHICH CONNECTS DATA OUT TO DATA IN. 

STORAGE 

THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 16000-16776 «eK OF MEMORY). 

LOADING PROCEDURE 

ME THOO 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

CONSOLE SW 08 = 0 TEST AS VERSION 2 ROM (Sle. WORDS) 
CONSOLE SW 06 = 1 TEST AS VERSION 1 ROM (256. WORDS) 

STARTING AROORESS OR AOORESSES 

200 IS THE ONLY STARTING ADDRESS OF THIS TEST 
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8.2 

OPERATING PROCEDURE 

one Thou OPERA a TEAR NORA ne 

Rates naa a 
CHARACTER ARO OCTAL VALUE WiLL BE DISPLAYED. 

THE PROGRAM ITES FOR REPORTING 
MESSAGES OR ERROR CONDITIONS. 

RESTRICTIONS 

A COMMUNICATION TEST PLUG MUST BE INSTALLED ON THE Di-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 CONTATS THE Gris Ovi s SS 
LOCATION ie CONTAINS T vECTOR. 
LOCATION 1004 

+ iB Era ee ee 
OCATION 1012 CONTAINS THE DL-11 INTERRUP 

LOCATION 1014 CONTAINS THE GT-40 ROM BOOTSTRAP A ROORESS 
LOCATION 1016 CONTAINS THE GT-40 ROM WORD LENGTH, 
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9. PROGRAM DESCRIPTION 

9.1 DISPLAY FILE <FORGROUND TASK> 

ae TA ade OUTLINING ei wits btefereN 
poe eae 

oF ne ao aN, cae 

Hee PT fon Tie HIT’ 
oft BE Tenet net HED 

9.2 COMMUNICATION DATA <FORGROUND TASK) 

THE DATA ee aye THE UNI aT ION 
fepcies ov Te Os RS FOUND A Eon OUTPUT’. 
(DE IC-11 Bizpcay The TES GT4O VR14) 
Re THE SCREEN Rs Foy Bat Foe GF BAT ey IS DISPLAYED 

aN VISUAL 

9.3 ROM VERIFY TEST «BACKGROUND TASK 

He ST VERIFIES THE DATA CONTAINED IN THE GT-40 ROM 

9.4 WORSE CASE NOISE TEST «BACKGROUND TASK) 

THIS IS A BACKGROUND TE 

EXECUTED. THRU THE RERAINOER 
9.5 KEYBOARD DATA <FORGROUND TASK> 

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

OF fil AVAILABLE MEMORY. 
INTO ALL EXISTING MEMORY AND THEN 

OF MEMORY. 
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;OL-11 ST 

BiSeHaY STATS. RG. BIS ta x ecteree 
f°) 

Bcit BREE 
*OL-11 BUFFER 

;DISPLAY DONE VECTOR 

;OISPLAY LIGHT-PEN VECTOR 

;DISPLAY SHIFT-OUT/ TIME-OUT VECTOR 
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a Ql1e737 ONlbee OO00024Y PWRFL: MOV SPWRUP , Jae4 ;LOAD VECTOR 

1622 PWRUP: RESET 
16e4 Q12737 OO0l61e O000e4 MOV SPWRFL , J8e4 
1632 137 001022 JP STAR ;RESTART AT BEGINING 

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

yy O1S701 Ol “Mov «817976,RI t2ET UP ADDRESS 
aa g1g737 904670 000004 DOCORE: ny sie! SET UP FOR NEM 

2 ne er ant CSR 
ales Geral 177776 tp 4]7777, 8 io” ’ 

001670 606300 soo004 2s: DEC RO 34 ; DECREMENT BANK COUNT 

Bees CNP (SP>+ (SP)+ BOB THe et acK X2 
0U1702 162701 ce0c00 SUB #20000, Ri *RESTORE Ri 

1706 010137 001276 MOV RI. SIZE 
001712 162737 007776 001276 SUB 87776, SIZE sBACK PAST LOADER 
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MACY11 27(732) 09-SEP-76 15:20 PAGE 9 

;POUTINE TO LORO EXCESS CORE WITH WORSE CASE MEMORY TEST 

CORTST: SIZE. RO 

BLO XMAT 
XMLOP1: MOV ST,Re 
XMLOP2: MOV (R24. (RI)4 

CMP SMEMEND, Re 
BNE XMLOP2 
CMP R1,RO 

Bos OF} XMRTS R1)+ 
CLR (Rit 
CLR (R1)¢+ 
RTS PC 

6 SR MO 9 

eat fore 

s Ove Cove BETWEEN 
;MEMTS 
CORE IS FULL 

AND MEMEND TILL 
i] 

; TEST FOR MORE ROOM 

;SETUP RTS PC 

;THIS IS THE BACKGROUND TASK WHICH WILL BE LOADED THRU 
MEMORY ; THE REMAINDER OF 

MEMTST: SCC 
MOV #123456, (PC)+ 

MEMDAT: 123456 
RORS § MEMDAT+1 

ag “ 
BYE +4 

C 8151456, MEMDAT 
BEQ +4 
HALT 
ci MEMDAT, J8ROTVAL 

Q +4 
HALT 

MEMEND: 0 

.ENABL AMA 

;SET CARRY BIT 
; MEMDAT AINS 

;ROTATE LEFT BYTE OF MEMDAT 

;C BIT WAS NOT SET 

UE eRe Fe connect ROTATE 

tRRECK AGAIN REFERENCE LOW MEMORY 
;REF. TO LOW MEMORY FAILED 
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; INTERRUPT SERVICE FOR THE GT STOP INTERRUPT 

Sor
te 

GRY
 ons772 177064 GTSTOP: TST @GTSR sTEST STOP 

T . STOP INTERRUPT BUT NO STOP FLAG 
ved ‘aki 001022 fs STARTB Rec rear TEST 

005337 001300 1S: DEC GTOLYO ;DECREMENT DELAY 
1014 BNE GTSTI : F NOT 

NON04N 001300 MOV GTOLYO : Y 

I7H10 003006 3 2 | bap ie TEST TOR TNCREMENT 
i ate ge a7 ° EH tf NOT 
110 012737 174100 003006 oTsT1 HOV eSTATSB! INCR, GRPINC RESET GRAPH INCREMENT 

i Nee eerie ORR ° Roy Hiei sRESUME THE DISPLAY 
1 RTI EXIT 

1 1 O0S634 GTLPEN: MOV oF 1LEQB, FILEOA 
14 1 1 176762 MOV #1. RESUME THE DISPLAY 
i RTI 

1s2 000000 GTSHIF: HALT -GT-40 SHIFT-OUT/TIME-OUT ERROR BS 
BRE

 
BBe

8 

STARTB B 8 8 R % 
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MACY11 27(732) 
Ol 
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; INTERRUPT SERVICE FOR THE OL PRINTER 

DLOUT: TSTB 

DLOUTB: MOVB 
MOV 
RTI 

@OLOCSR 
+10 

STARTB 

RY, -(SP) 

PPNT.RY 
BUFF CRY), PUNCHR 

nel PPNT 

pours 
PUNCHR . JOLODBR 
(SP)+, R4 

; INTERRUPT SERVICE FOR THE OL READER 

OLIN: 

OLINS: 

PUNCHR: 240 
REDCHR: 240 

SOLIDER, REDCHR 

TEST FOR DONE 

:BEROR PRINTER INTERRUPT BUT NO PRINTER FLAG 
RAT T 

;LOAO RY WITH BYTE POINTER 
aR TO BE OUTPUT TED LOAD A CHARACTER 

;UPDATE CHARACTER POIN 
TEST FOR END 

;CLEAR PUNCH POINTER 

;OUTPUT A CHARACTER 
RESTORE RY 
sEXIT 

; TEST FOR DONE 

;NOT_DtL_INPUT FLAG 
RESTART TEST 

;SAVE RY 

; READ A CHARACTER 

: UPDATE READ POINTER 
:TEST FOR END 

;ADD CURSOR 
ZRESTORE RY 
sEXIT 

TER 

INTO THE BUFFER 
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46S 

o 
468 ; INTERRUPT SERVICE FOR THE KEYBOARD 

470 1 176616 KBIN: STB atk TEST FOR DONE ES ee ae oy 
472 Ode HALT :NOT_KR8 INPUT FLAG 
473 002364 000137 001022 INP STARTB RESTART 

475 002370 010346 MOV R3,-(SP) SAVE R3 
476 O00e37e 0104 MOV RY’ -(SP) SAVE Rs 
477 000374 013704 oces4O MOV KPAT, RY 
478 OGP400 117737 176574 OOes4e2 MOVB  3TKB, KBCHR -READ CHARACTER 
479 O0c%06 O42737 177600 O0eS4e BIC a1 KBCHR * MASK 
480 OOCN14 113764 O02S542 005524 MOVB  KBCHR, BUFF3(4) ;SAVE THE CHAR 
481 OOc422 00S237 O0eS40 INC KPNT “UPDATE POINTER 
482 O0C425 Oee737 O000SO0 O02eS40 Cup $40. , KPNT TEST FOR END 
483 O0eC434 001002 BNE 1S 
4B4Y O0C435 005037 002540 CLR KPNT CLEAR POINTER 
48S O0e%42 013704 002540 1S: MOV KPNT, RY 
186 O0e446 112764 000177 005524 MOVB «8177, BUFF3(R4) ADO CURSOR 

48 UPDATE OCTAL READOUT 

490 O0C4SY 013703 ooes42 MOV KBCHR,R3 GET CHAR 
491 O02C460 004737 O0cGc4 JSR PC, A0$ sLOAD BITS 
492 000464 110437 005613 MOVE =- RY OCTA+2 “SAVE BITS 
493 000470 004737 00516 JSR PC, 11S *MOVE BITS 
494 0020474 110437 O0S.:2 MOVE = RY OCTA+1 “SAVE BITS 
495 00°S00 OO? 37 002516 JSR PC; 11$ “MOVE BITS 
4% O00S04 110437 005611 MOVB RY? 0CTA “SAVE BITS 
497 002510 012504 MOV (SP)+ RY *RESTORE RY 
498 002512 012603 MOV (SP)4)R3 “RESTORE R3 
439 000514 00002 RTI EXIT 

501 002516 C0pJ03 11S: ROR R3 
S02 O0eS2D 906003 ROR R3 
S03 O0eSe2 06003 ROR R3 
S04 O0eSe4 910304 108: MOV R3,R4 “LOAD RY 
SOS O0eS26 O42704 177770 BIC #177770,R4 *MASK BITS 
506 (52704 000060 ADD #60,R4 MAKE A NUMBER 
507 002536 000207 RIS PC 

509 002540 c00000 KPNT: 0 
510 O0es42 Oc00e40 KBCHR: 240 
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;PART 1 OF THE BACKGROUND TASK 

OVER: MOV $1000, PCOUNT 

; COMPARE THE ROM DATA TO 
; RO= ere 

; A: TA 
: R3=BAD ADDRESS 
. R4=BAD DATA 

BACK: MOV #0.%0 
MOV IMAGE. %1 
MOV RomADO, %3 

BACK1: MOV (“L), 42 
MOV (43) 44 
CMP 72.44 
BEQ gatke 
HALT 
BR BACKI 

BACK2: CMP (ZL) +, (4394 
INC 40 
CMP WORDS , “0 
BNE BACK 

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

O9-SEP-76 15:20 PAGE 13 

;SET UP E>c<CUTION COUNT 

THE IMAGE DATA 

a . ; HIF 
;ERROR ROM VALUE FAILED TO EQUAL THE 
; THE EXPECTED 

;BUMP_ BOTH REGISTERS 
;UPDATE WORD COUNTER 
;TEST FOR LAST WOR? 
;BRANCK IF NOT LAS 

THRU MEMORY 

ISR PC BUFFER sEXECUTE NOISE TEST 
DEC PCOUNT “DONE PASS ? 
BNE BACK :NO 
MOV #1, aGTSR YES RING THE BELL 
MOV sc07, aTPB “RING THE BELL 

1S: TSTB = TPS 
BPL 1$ 
MOV #207, 3TPB 

2s: TSTB = @TPS 
BPL es 
TST ase ;TEST LOC. 42 
BEQ OVER -BR IF =0 # 
RESET 
RESET 
RESET 
MOV ase, sREAD VALUE 

LOGICAL: JSR PC, (0) 
NOP 
NOP 
NOP 
NOP 
JMP STARTB 

PCOUNT: 0 \ 
@ 

¢ - 

#4 

o 
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nae 144149 FILEOO: POINT!LPON 

001377 MAXY 
002732 174300 STATSB!LPLITE 

LINE THE EDGES OF THE SCREEN 

002734 113004 LONG! INT#LINEO “TOP LINE 
00273 041777 NTX! MAXX 
002740 000000 0 
cae7e I LONGVEL INEL RIGHT LINE 

O27 021377 NUSX! MAXY 
002750 110006 LONG EL INEe BOTTOM LINE 
002752 061777 INTX! MINUSX! MAXX 
002758 000000 , 0 

110007 LONGV!LINE3 sLEFT LINE 
002760 040000 INTX 
002762 001377 MAXY 

SETUP THE X SINEWAVE 

002764 114004 POINT!LINEO 
002766 OOC+00 400 
002770 o0de00 200 
002772 110000 LONGV 
err grrasizoo DRAW X AXIS 

114000 INT 

ern ees pa 
ee 174104 GRPINC: STATSB! INCR+4 GRAPHPLOT THE X SINEWAVE 

003010 124000 GRAPHY 

SETUP THE Y SINEWAVE 

003470 114000 POINT 
003472 boceoo 200 
OO3474 O00040 40 
003476 110000 LONGV DRAW Y AXIS 
003500 040000 INTX 

eae seticed ReONT 
003506 er 
063510 000100 100 
003512 120000 GRAPHX ;GRAPHPLOT THE Y SINEWAVE 
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DOGTEB.P12 

673 005100 001047 MAXY-330 
67% 00510e 100000 CHAR 
6 005146 1700450 STATSA! ITALO 

B78 ;SETUP INTENSITY LEVEL TEST 

c78 OOS1S) 114000 porn 
1 sis Golo ne 

68e 005160 O40400 INTX+400 
683 O00Si6e Oo00000 0 

Ge Grit Mand = oe 

686 00S! 

BIR hae Laan 
689 005176 O00000 0 
eT ocse0o §6114000 EgAAT 

be Deen Bar 0 6 ] LONGV!INTS 
be! p0ss10 ear INTX#400 

be esis jan Porn 
698 O%22e0 000640 640 
700 OOS2er 113000 ice 

] Bese fooone 

a Coe er it 
704% O0Se34 000600 600 - 

eee hee tony r3 
0o5e4e 0 

7a Omen 1G Pore 
710 O852eS0 Q000540 S40 
711 OOSeSe 12400 LGONGV! INTe 
7ie OOSeS4 pii00 INTX+400 
713 OOS2S6 0 

718 Goseed J1800 POINT 
716 O0S264 000500 500 
717 ee pices LONeV an 
718 005, NTX+400 
719 005272 go0000 0 
reo 005274 114000 = 

7 ety 44 
7¢e3 pee 1008 ONGV® INTO 

75e 005306 ey BNTXe 
72b 
727 ;SETUP THE MESSAGR BUFFERS 



GTQ QUICK VERIFY MAINOEC-11-D0GTE-B MACY11 27(732) O9-SEP-76 15:20 PAGE 17 
OOGTEB.Pit 

1 7000 POINT! INTY 

eek 
732 005316 100000 CHAR 
73 00$320 ; 1 17 -RASCII = /COM OUTPUT / 

7 reste ° ao BUFF 1: .ASCII /DECGRAPHIC-11 DISPLAY TERMINAL GT4O VR14/ 

73? ~=0033S0 Oe0061 O44S04 050123 
ie. 4 131 att 

1}l 
740 
m4 il 1 
™e OOS4HOY 114000 POINT 
743 Q00400 400 
nn] 10 O003e0 320 
7S 1 40 CHAR 
746 14 027115 O44440 -ASCII /COM. INPUT / 
747 «O0S4ee2 050116 OSeleS e000 
746 xt) 000 000 oes BUFFe: .BYTE 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
749 33 000 000 
a ang 000 000 

Se Be 
753 OOS447 000 000 000 

fe 000 000 BYTE 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 7S ee 000 000 one ewe wewewewewewewewewewewewewsewewewews 

7S7 OOS4&2 000 000 000 
758 OOS4ES 000 000 000 
759 +=4005470 000 000 000 
760 005473 000 000 
obh 000 

1 POINT 
763 400 
764 + O0S5G4 000350 350 

eee oe nn nea. net ro GEE Gly ze pee 
768 =O0SS.4 000 000 BUFF3: .BYTE 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 

Boe Oe A tee 771 000 000 000 
77e OOSSNO 000 000 000 
773 QOSSH3 000 000 000 
774 = OO0SS46 000 000 
775 hed i on -BYTE 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
776 
777 000 000 
778 O0SS61 000 000 000 
7739 ~=O0S564 000 000 000 
780 005567 000 000 000 
rel 005S7e 000 000 

783 O00SS74 114000 POINT 
400 Z ; x 8 
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OOGTEB.P11 
MACY11 27(732) 

-ASCIZ 
OCTA: .SYTE 

ONOP 

fee 
DJMP 

FILEOA: FILEOC 
FILEOB: ‘ NT 

440 
CHAR 
ASCIZ 

-EVEN 
FILEOC: boro 

FO2 
09-SEP-76 15:20 PAGE 18 

/OCT / 
0,0,0 

/LIGHT-PEN HIT/ 
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MACY11 27(732) O9-SEP-76 15:20 PAGE 19 

SE HE HE HE HE HE HE SE HE HH HE 0 0 0 SA a a a 0 a 

em “pookess Poou tals Te igen Exact BEY OF THe CONTENTS 
b SRREEHESLELOTESHESS BESOEEECEEELSTES GOES SEREDEEEEEEEEIOS 

-TITLE SCROLLING ROM BOOTSTRAP FOR THE GT4O 

; BOOTGT.T16 OCT 10, 1973 

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION 
146 MAIN STREET 
MAYNARD, MASSACHUSETTS 

01754 

; WRITTEN BY JACK BURNESS. 

; THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR 
; THE GT4Q D Y TERMINAL. JT INCLUDES SCROLLING AND AN END OF i pony SEAREH FoR THE LOADER. 

-ENABL ABS, AMA ;ASSEMBLER DIRECTIVES FOR ABSOLUTE BINARY OUTPUT 
; NOTE: USE “MACOLX” TO ASSEMBLE THIS PROGRAM. 

~SBTTL DEFINITION SECTION 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
DOGTEB.Pil 

874 
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SE 
SR
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o d
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DEFINITION SECTION 

HOe 
MACY11 27(732) O9-SEP-76 15:20 PAGE 20 

; BASIC DEFINTIONS 

; GT4O DEF INTIONS 

L.BYT=CHAR 
L.AOR=POINTR 

BC=TABCNT L. 
L.CKSM=COUNTR 
INDEX=SCAN 

; REGISTER DEFINITIONS 

;DEF INE STANDARD VALUES. 

;CONTRINS THE INPUT CHARAC 
sPOINTS 10 NEXT 
; CHARAC 

32S USED WHEN SCANN 
; TYP] Y A TEMPORARY WHICH IS USED TO RETAIN 
A VALUE FORA SHOR: TIME. 
‘TYPICALLY USED AS A COUNTER. 

;CHARACTER INPUT FOR THE LOADER. 
CURRENT MEMORY ADORESS TO BE LOADED. 
;NUMBER OF DATA aha TO LOAD. 
‘CHECKSUM ON THE INPUT DATA 
INDICATES HOW TO ASSEMBLE THE 8 BIT CHARACTER. 



SCROLLING ROM BOOTSTRAP FOR THE GT4Q MACYI1 27(732) OQ9-SEP-76 15:20 PAGE 21 
DOGTEB.P11 
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tab 
Aa
 

AL
 

aR
 
EE
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ee
 

RE 
Bo 

DEFINITION SECTION 

MAJOR SYSTEM DEFINITIONS 

ORIGIN=166000 ;ORIGIN OF THE BOOTSTRAP. 

HSH. Er SAS TRA 
eet AT REG Ea 
KBOIS=177560 ;KEYBOARD INPUT STATUS 
KBOIB=KBOIS+2 ;CURRENT CHARACTER FROM KEYBOARD. 

GT4YOPC=172000 ;GT40 PROGRAM COUNTER. 
GT4OSR=GT4OPC+2 ;GT4O0 STATUS REGISTER ADORESS. 

Aber ED aE SABIE ay mere, 
s LOCATION oF EATER EeaTI STACK. 

CORSTR=4 ;LOCATION OF 
ty al RESET PORTE GeL? FUeg Sl MERE 
CRLF =5015 ;CARRIDCE RETURN = LINE FEED 
ALTHOO=175 STHE “KEY CHARAC E. ALTMODE). 
DISJMP=160000 ;THE GT4O JMP INSTRUCTION 
D1ISTOP=173000 ;THE GT4O STOP DISPLAY INSTRUCTION. 

-SBTTL INITIALIZATION AND RESTART CODE 



SCROLLING ROM BOOTSTRAP FOR THE GT4O pera 7 (732) O9-SEP-76 15:20 PAGE 22 
DOGTEB.P11 INITIALIZATION AND RESTART C 

968 
93 
970 
97] ; GT4O BOOTSTRAP CODE 

973 
974 
975 
976 

a70 006000 -=6000 
#73 ; . SORIGIN sDEFINE ORIGIN OF THE BOOTSTRAP. 

981 
9g2 
983 
984 
98S 
au ; COLD INITIALIZATION CODE 

org , 

se 
991 006000 000005 START: RESET sRESET ALL HARDWARE NOW. 
992 006002 012737 000007 175610 MOV 87,DL11IS sINITIALIZE DL-11 INPUT NOW. 
993 006010 Ole706 007776 MOV 8 TMPEND, SP *ESTABLISH A GOOD TEMPORARY STACK 

ee 006014 175614 INC 1 pA eeeeaiiale 
99% poeued pes3s 166652 JSR OkAN QUTLIT! 160000 : TER TIMES 
32 006024 000000 .WORD 0 *SEND TWO ZERO’S 

999 Q060C% 12709 oooc04 MOV sCORSTR, SCAN GET $5 OF BAD CORE TRAP VECTOR. 
1006 boise (Ol 166042 MOV SNOTHERE? 160000, (SCAN)+ SAND I A POINTER TO US THERE. 

1002 00603 o0sd23 ENDCOR: CLR (SCAN) + sNOW CLEAR ALL OF MEMORY BEYOND THE POINTER, 
1003 006040 000776 BR ENOCOR “UNTIL WE RUN OUT OF MEMORY AND TRAP. 

1005 
1006 O06042 005743 NOTHER: TST -(SCAN) sWHEN WE TRAP OUT COME HERE. 
1007 WE BACK UP POINTER To GO0O CORE. 
1008 “NOTE THAT IF ie TRAP OUT AGAIN IT 
10093 21S STILL OK BECAUSE WILL LOOP 
1010 “UNTIL WE GET A GOOD CORE ADORESS. 
1011 OO6O44 010306 MOV SCAN, SP *WHEN WE GET ONE, THAT IS LAST LOCATION 
1012 >IN THE MACHINE. AND HENCE OUR SP. 
1013 O060%6 105737 175614 18: TSTB = OLS -SEE IF BREAK IS DONE 
1014 O060S2 100375 BPL 1S *NO GO BACK 
1015 006054 005037 175614 CLR OL110S >CLEAR SREAK BIT 

1017 
1018 
1019 

1034 
idee ; RESTART INITIALIZATION CODE WHEN COMMUNICATIONS IS WORKING. 

i
.
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e 
INITIALIZATION AND RESTART 

0S2706 

B15783 
012723 

166432 

RESTRT: 

SETLPI: 

SETLPe: 

SETLP3: 

SETDUN: 

CODE 

BIS STMPEND, SP ;FORCE THE SP TO LIMIT OF EXISTING CORE. 

RV EMLIN, TRAY CO rserav’ BUFFER WITH INET cReLF'S; 

BRED ARIST SBMS suns comer 
spispLay! Pick UP POINTER TO LIST MOV SSE TUP! 160000, SCAN 

MOV (SCAN) +, TABCNT ;GET NUMBER OF ITEMS TO INSERT. 
ee SEIN omnte AE OPER» gH OPE DOME cece POINTER. 
roy ScAN+, (POINTRD4 :ROVE OVER A DATA ITEM NOM. 

Be’ SETS MES. GET EXT FAJOR Tol TO INSERT. 9 

MOV —-SBLIMIT-2, POINTR sESTABLISH THE BUFFER POINTER NOW. 

-SBTTL VTOS SIMULATOR 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
DOGTEB.Pil VTOS SIMULATOR 

R
R
S
I
S
E
 

TA 
ca
ta
 

si
aa
ta
 

SC
RE
 

Fe FF
 

; a5 o 

8 

Me
 

B
a
e
 

¢ ¢ 

177777 

166350 

BE
SR

AT
 
BE
SS
 

1 

ipey Deeds 
t 
1 O06e!l2 
1 006216 
1 006220 
1100 
1101 
1102 
1103 

tite Bt rent ti fess 
te bored, Bec5e = o000G: 1108 SpesdS «| BRAsz8 
1110 
llil 
ili¢ 006244 111705 

{tig O0eeN O00HOS 
11] 172002 

Lit? Ones Bares 
1119 0062S6 01270S 0d00040 

MACY11 27(732) 

; 
9 

NXTCHR: ap8 
MP 

BGE 

Ker 
MOV 
SUB 
CMP 

Is 

ADD 

BR 

BR 
BR 

CR: MOV 

NORMAL: JSR 
INC 
BR 

TRB: MOV 
JSR 
INC 
me 

VT: MOVB 

BR 

BELL: chr 

FF: MOV 

09-SEP-76 15:20 PAGE 24 \* 

VTOS (SCROLLING) PORTION OF THE BOOTSTRAP 

PC. GE TCHR! 160000 

NXTCER 
CHAR #40 
NORMAL 

8-1, TABCNT 

INSERT! 160000 
RAEN 
NXTCHR 

sO, CHAR 
PC INSERT! 160000 

" PE at 

moo 
(PC), COUNTR 

FFLOOP 

GT4 
NXTCHR 

SNUMLIN, COUNTR 

1s, 11 oUF ea a 
i15 17,6, RINT : ? 

MOVE TT. ANOLAY MTN GT 
iB us T {7] IS ZERO. ° 

ree Nak“ Di Ieee 
AND GO {0 THE CORRECT ROUTINE. 

t TUSFORM FEED (FF 
tC SCARRIAGE RETURN [CRI 

;RESET_TAB POSITION ON ACR, AND 
sFALL THROUGH TO INSERT THE’ CHARACTER. 

-INSERT THE CHARACTER IN THE BUFFER. 
UPDATE TAB POSITION NOW. 

SAND GET NEXT CHARACTER. 

;0N A TAB, INSERT BLANKS UNTIL THE 
;NEXT CHARACTER POSITION IS A MULTIPLE 

;0F 8. 
: ARE WE DONE YET? 
sNOPE. 
> YES. 

; THIS pure IH LOW BYTE OF THE 
> BRANCH CODE IN COUNTR-SAVE A WORD 

*RING BELL “WRITE IN GTHOSR 
sAND L BACK 

;FORM FEED IS DONE BY INSERTING LF’S. 



M02 
SCROLLING ROM BOOTSTRAP FOR THE GT4O MACY11 27(732) 09-SEP-76 15:20 PAGE eS 
DOGTEB.P11 VTOS SIMULATOR 

1120 
1121 O06262 012700 ooc0d1e FFLOOP: MOV #12, CHAR i KE THE CHARACTER A LINEFEED. 
lige DObces 004737 166304 JSR PC CF SUB! 160000 : LINEFEED. 

1153 Pesce Bet COONTR Done? KEEP SENDING THEM. 
Lies 006276 000715 BR NXTCHR *YES. NOW RETURN. DO NOT FALL THROUGH. 

1127 
1128 006300 01274% 166132 LF: MOV @NXTCHR! 160000, - (SP) RETURN 10. NXTCHR AFTER PROCESSING 
lies ;THE LF BY FAKING A JSR. 

1131 006304 013703 007012 LFSUB: MOV JMPADD , SCAN -GET POINTER TO FIRST CHAR ON SCREEN 

1133 006310 122300 LFLOOP: CMPB (SCAN) +, CHAR sano LOOK FOR A LINEFEED. 
1134 006312 001406 BEQ L FOUND Fie os ENOED. 
1135 006314 Ge0327 007000 CMP SCAN, SGLIMIT Boe iE AT END OF BUFFERS 
113% 006320 103773 BLO LFLOOP *NOPE. KEEP ON LOOKING. 
1137 006322 012703 001000 MOV #8S TART, SCAN IF AT TOP, RESET TO BOTTOM OF BUFFER 
1138 006326 000770 BR LFLOOP AND KEEP ON LOOKING. 

1140 006330 o0S203 LFOUNO: INC SCAN i WE VE T THE LINE FEED. STOP SHOWING 
1141 006332 042703 000001 BIC 81 FIRST LINE BY CHANGING THE “DISJMP* 
1142 006336 010337 O070l2 MOV Sha oan INSTRUCTION TO FIRST CHAR BEYOND LF. 
1143 00632 004737 166350 JSR PC HAgERTY 60000 s INSERT THE LF IN THE BUFFER. 
1144 006346 005000 CLR CHAR AND THEA INSERT ONE MUL CHARACTER BECAUSE 
1145 THE “DISJMP* ADORESS MUST BE EVEN. AND 
1146 “THIS GUARANTEES We WILL NOT LOSE A 
1147 "A GOOD DATA CHARACTER. WE FALL THROUGH 
1148 >TO INSERT THE NULL IN THE BUFFER. 

1150 
1151 006350 110021 INSERT: MOVB CHAR, (POINTR)+ sSTICK IN THE CHARACTER NOW 
1152 0063S2 032701 000001 BIT $1 POIN IS NEXT POSITION EVEN OR 000? 
1153 006355 001021 BNE INSRTX 7000. NO PROBLEMS. SPACE IS ALLOCATED 
1154 006360 020127 007000 CMP POINTR, #8LIMIT “EVEN. ARE WE AT THE END OF THE BUFFER? 
1155 103410 BLO INSRTL *NO. JUST MAKE ROOM FOR ANOTHER 
1156 006366 010103 MOV POINTR, SCAN AT THE END. MOVE THE STUFF TO THE 
1157 006370 012701 001000 MOV sBSTART POINTR ‘BEGINNING OF THE BUFFER 
1158 006374 004737 166406 JSR PC. INSRTL! 150000 CALL THE ROUTINE T9 SAVE SPACE 
1159 006400 00S023 CLR (SCAN) + SAND CLEAR UP THE INSTRUCTIONS AT THE 
1160 006402 005013 CLR (SCAN) ENO OF THE BUFFER. 
Lib GO64O4 000207 RTS Fc “AND THEN RETURN. 

1163 022121 INSRTL: CNP (POINTR)+, (POINTR)4 :B THE “DISJMP™ BY ADDING 4 TO POINTR. 
1164 OO64i0 912711 166474 MOV SHEADER! 160000, (POINTR) :NOW INSERT THE DISJMP INSTRUCTION TO OUR HEADER 
1165 OO6414 012741 160000 MOV SOISJMP. -(POINTR) “AND IT’S SS (PUT THEM IN BACKWARDS). 
1166 006420 00S04! CLR -(POINTA) "MAKE AVAILABLE A NEW CHARACTER SPOT. 

1168 006422 000207 INSRTX: RTS PC sFINALLY RETURN T° THE CALLER. 

1170 
1171 

His 
1174 006424 012737 001000 172000 GTBUSE: MOV #BSTART, GTYOPC :O0N A BUS ERROR, WE MERELY RESTART THE GTYO AT 
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DOGTEB.P11 VTOS SIMULATOR 

117 sTHE RTI FOR THIS ROUTINE 
1177 "IS THE FIRST WORD OF THE TABLE 
1178 *BELOW-1T SAVES A WORD! 
1179 
1180 
1181 
1182 
1183 
1184 
1185S 
1186 
1187 

He 
1150 ; INITIALIZATION TABLE FOR THE SCPOLLER 

1192 , 

tiga 
1195 0064 MN00n2 SETUP: .WORD 2 sINITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE 
11% W4 000336 “WORD 330 i STARTING” AT LOCATION 330 
1197 006436 166424 “WORD  GTBUSE! 160000 IRST WORD IS PCINTER TO BUS ERROR ROUT 
1138 006440 onc200 -WORD 200 ; SECOND ors IS NEW STATUS WORD ON INTERUPT. 

1200 OO6442 000007 .WORD 7 j INITIALIZE TH THE ie went THE 8 BUFFER TO 
1e0l 006444 006776 ;WORD SLIMIT-2 if CLEAR Shack a if NSE a, THE CHAREC ER. 

sts Areucs seers 166474 : BrssMp, HEACER! 160000 eae ih 3 MP TO HEADER BLOC 
1204 006454 160000 001000 -WORD DISJMP; BSTART mo Tel A A OLSIMe TO ae aereRt OF THE BUFFER 
120s 006460 160000 006700 “WORD  DISJMP, +B TMTT-NUMLIN-NuMe Te DISJMP TO THE FIRST CHAR ON SCREE 

1207 OO6464 000001 .WORD 1 FINALLY. START THE GT43 GOING AT 
1208 O06465 172000 “WORD  GTHOPC “THE POSITION INS RUCTION IN THE 
1209 006470 166474 .WORD HEADER! 160000 sHEADER BLOCK 

ell 006472 000000 WORD 0 sEND OF INIT CODE 

i213 : HERDER BLOCK FOR THE SCROLLER 

1215 OO6474 103334 HEADER: .WORD 103334 sENOP. CHAR MODE, BLINK. '!S 
1216 006476 000177 -WORD 177 BANKING BOX-RUB OUT: 
1217 006500 116124 “WORD 116124 MODE 
1218 006502 171340 “WORD 171340 iT oad STATUS REGISTER 
1219 006504 000000 001352 “WORD 0.1352 ‘POINT TO UPPER LEFT 
1 006510 103324 WORD 103324 “BACK TO CHAR MODE 
1221 006512 160000 007010 “WORD  OISIMP, IMPADD-2 "AND TO THE CHANGING JMP INST. 

ee 
1223 -SBTTL COMMUNICATIONS AND MiSC. SUPPORT ROUTINES 
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100361 
113737 
000755 

GT4 
AND MISC. 

175610 

178616 

007010 

BO3 
MECYL G7(738) O-SER-7O IS:ED PRO 27 

; COMMUNICATIONS HANDLING ROUTINES 

; THE DL-11 HANOLER 

SETOL: TSTB 11S : (HE HOST INPUT STATUS. 
BPL a i foe 0 Nor ocie WY PMIne YET, 
MOVB are CHAR : HOST US A CHARPAC PROCESS IT. 

Hy WIS ERE GEROCTER HUST SEVEN Brie oe 
ay pa) 9G Rt reece TP 
RTS PC "ELSE RETURN NOW. 

GETDOL1: TSTB 1S :DID USER TYPE A CHARACTER? 
BPL GE 7NO. GO BACK AND CHECK HOST MACHINE 
MOVB KBOIB,DL1108 *MOVE THE CHARACTER TO THE HOST. 
BR “AND CHECK AGAIN FOR INPUT. 

; THE “GET CHARACTER” ROUTINE 

GETCHR: JSR PC, GETDL! 160C00 -GET A CHARACTER FROM THE HOST NOW 
CMP HAR. sl THOO 31S IT AN “AL 
BNE EXT *NO. EXIT NOW 

ISR PC GETDL! 160000 YES. GET ANOTHER ONE NOW. 
CMP CHAR 8°L “1S IT AN “L" 
BEQ LOADER “YES. START LOADING NOW. 
CMP CHAR 8’R 1S IT AN “R® 
BNE GETEXT *NO. IGNORE THE ALTMODE AND JUST RETURN THE CHAR 

MOV s01570P JMPROD-2 sYES. RESET TOP DISPLAY BY INSERTING A “DISTOP 
PRESTR: JMP RESTRT! 160000 “INSTRUCTION IN THE BUFFER, AND RESTART. 

; THE “GET A SIX BIT CHARACTER” ROUTINE 
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Sere rae} oe ne, PAGE 28 

GETSIX: 

GETB: 

G°T8TB: 

GETS4: 

RTS 

PC GETCHR! 160000 NOW. 
CHAR 840 ;IS IT A da’ BRINTINE. CHARACTER? 

i iE: fae 1S IT TOO BIG? chBAO tte? pasar 
PC sRETURN TO THE CALLER. 

THIS QUTPUTS Two CHARACTERS VIA A 
JSR SCAN. OUTLI 
"TWO CHARACTERS’ 

s RETURN 

THE “GET AN EIGHT BIT CHARACTER” ROUTINE 

TY arte Taxe, Gtx Bi? CremacTers fe testmar 
Pa teciar THAT FROM THIS POINT 

ne IS 
Har to CENTS THE 

RATHER THAN CHAR ( 

spar CHARACTER. 

SAVE IT, a oy TS TeCk NEXT ITEM (ALL ARE #2) 
;AND DISPATCH ACCORDING TO THE INDEX. 

iE Xcs: paatheg: FIRST CHAR 

; THE FOURTH INOEX IS THE SAME 
INDEX. JUST RESET IT AND FALL 



003 
SCROLLING ROM BOOTSTRAP FOR THE GT4O MACY11 736 Q9-SEP-76 15:20 PAGE 29 ) 
OOGTEB.P11 COMMUNICATIONS AND MISC. SUPPORT ROUTINE 

ro 006712 004737 166630 GETS1: m rept aa a9 ees cme tt ER en NOM. 

iad aes eC“ BYT THE B I mel EY NOW MERGE IN 
1 i re OL ENT itt x IY CrEPACTER TH SIX 
ee ee pp Ls rae L.BYT BITS ROM T TER On T 

tie Bbe585 AeA Rey? (84, ByT aye UW ati Gos ad 2 ee 
1346 006736 000207 RTS pC "AND THEN WE SHALL RETURN TO HIM 

is peghi cere: tL NT TE Scheer Bins OF Te Prey TER 
1381 a es Rete t: T : te AiBoce arts ce tee pace 

1325 poses tpean cg a OV Be ILL CREATE THE NEW 6 BIT 
i rete 1 Rak HOLD >1N atte ae SINCE 
1355 O06754 106300 ASLB LByT ; MORE CONVIENT. if WILL MOVE OVER THE 

1357 006760 106300 BSB L.BYT : ONE Sree 10 GO 

i ree 0B Roy L.BYT 'BRING OVER THE 
1360 006766 012604 MOV (SP)$, HOLD "AND REMEMGER LAST CHARACTER WE RECEIVED 
131 006770 000c07 RTS PC AND RETURN TO THE : 

i f°? 006100 GETB3: ROL L.BYT ;FINAL CHARACTER IS EASY. JUST A 
> 7% 105100 ROLB =s«L.BYT iSUMPVE MERGER OF LEFT Tu ITS OF 

1 be 006004 ROR HOLD f VALUE WITH RIGHT SIX BITS 
i ! 106000 ROR LBYT '0F LAST (4TH) CHARACTER RECEIVED. 

eitoe etre RORB  L.SYT AND WE ARE DONE. 
007006 005726 TST (SP)+ “FINALLY THROW AWAY STACK. 
077010 RTS pC "AND RETURN TO THE CALLER. 

Fi
c 

WE 
RE

RP
RO

RE
LA

 
toa

d 

-SBTTL THE LOADER 



SCROLLING ROM BOOTSTRAP FOR THE GTO 
DOGTEB. P11 THE LOROER 

1385 
1386 
133 

18 
1391 
1392 
1393 
ig 0070le 012737 173000 007010 

1396 0070e0 0O0S003 

La 
a Orne OSS 
1401 007030 105300 
15 007032 001373 

1 007034 004737 167114 

1406 737 167126 a ne 
ite 007046 162702 OO0004 

Oe i HBR Ral 
1814 

we OON737 167114 

isig Gare Oicote 
1418 007076 001751 
143 
1421 007100 004337 1666S2e 
1422 007104 175 102 
i 007106 OO0646 

1425 
1426 007110 1100e! 
1427 OO711e2 

iie8 
1430 
1431 007114 O04%737 166664 
1432 007120 060005 

a Giles Gea 
Ns 
14937 
1438 007126 O04 167114 
1439 007132 O1O046 
1440 007134 004737 167114 

MACYI1 27(732) 

L.LD3: JSR 

L.BAO: JSR 

L.LOM: 

L.PTR: JSR 

L.GHRD: Jak 

09-SEP-76 15:20 PACE 30 

sO0ISTOP, JMPADO-2 

INDEX 

bot Bre ona 
L.LDe 

PC,L.PTR! 160000 

ree 

PC GET8! 160000 
L. BYT, L.CKSM 

PCL ,PTR? 160000 
Lavi (SP) 
PC,L. eTRe 160000 

;STOP THE GT4O BY INSERTING A “DISTOP” IN THE LI 

;RESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR 

aL Dag 
;1S IT AONE (HEADER)? 
NO. WAIT FOR THE ONE. 

;YES. SKIP OVER THE NEXT CHARACTER NOW. 

A NOW. 
sMOVE OVER TO COUTER 
sRED TO acTUAL DATA COUNT. 

Ta af 
iM. MUST BE 

SAND THIS ‘Rosy Re he Fine? poorest 

;GET A BYTE OF DATA NOW. 

yep OR NTER IS MINUS. CHECK CHECKSUM. 
: CHECKSUM GOOD. GET NEXT COMMAND. 

;BAD LORD INFORM HOST 

ro RESTART THE DISPLAY. 

; INSERT BYTE INTO MEMORY. 
;ANO GET THE NEXT BYTE. 

“ASSEMBLE AN 8 BIT CHARACTER NOW. 
UPDATE THE CHECKSUM NOW. 
sDECREN NT THE CHARACTER COUNTER. 

RETURN TO THE CALLER NOW. 

; ASSEMBLE ° hiro. FIRST GET A CHARACTER 
AND SAVE I 
SAND THEN aE ANOTHER ONE. 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
DOGTEB.P11 

1441 
1442 
1443 
1444 
1445 
1446 
1447 

£3
 

RF
SG

RA
AR

SE
GA

E 
cS
tt
zé
 

THE LCADER 

167126 

167114 

1666S2 
107 

000001 

MACY11 27(732) 

0 

FO3 
09-SEP-76 15:20 PAGE 31 

L.BYT 
(SP)+,L.BYT 
PC 

PC,L. al; HRD! 160000 

Ml L. stat 20000 

L. BAD 

SCAN OUTLIT! 160000 
ALTMOD, ’G 

#1, (SP) 
L.JMP1 

a(SP)+ 

THE SELF TEST 

ae THEN REASSE™SLE THE MESS 
+ WI THe FeORSoe PER OF THE 11. 

ALL DONE WITH THE LOAD. ASSEMBLE 

RE WEP ium 17 
;A BAO CHECKSUM. ALL IS EVIL. 

-GOOO CHKSUM, INFORM HOST 
;WITH ALTMOO G 

;D0_ WE WANT TO START EXECUTION? 
:YES. AWAY WE GO. 

;IF NOT, HALT. 

;IF GO, THEN GO ALREADY. WHEEEE? 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
THE SELF TEST OOGTEB.P11 

u
n
 

p
e
a
 

Va
le
s)
 

P
E
R
E
 

BR R
SR
 R

RR
 
RE

S 

Sab
bee

 
: 

ee
e 

‘) 
Gra

ce 
eee

 G
ee 

RACY11 27(732) O9-SEP-76 15:20 PAGE 32 

; THIS 1S GT4O QUICK TEST 

iP ebaa H Yin’ SF acne 
WITHOUT READING IN DIAG. 

; BRIGHTEST 

;STOP INTERRUP” 

T ; ITALICS OFF 

>SYNC ON 

cae ere 
ma a 
nae eae, ens 
WAXSX= 17600 ;BIGGEST x zi SHORTVEC 
MAXSY=77 
MINSUY=100 MINUS art OR Y IN SHORTVEC 
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DOGTEB.P1l SELF TEST 

1535 012737 167214 172000 NOV #F ILEO! 160000, GTHOPC -START THE GTO 
15% 007212 000001 WAIT SAND wart 

1538 14 114020 FILEQ: POINT! BLKOFF ; POINT--INVISIBLE 
1539 007216 000000 0 
1540 007220 001377 MAXY 

1542 007222 112004 LONGV! INTO!LINEO DRAW TOP LINE 
1543 007¢c4 041777 INTX! MAXX 
ova 007226 900000 

154 067230 412405 FONGV! INT2!LINEL 
1547 007232 duoc NTX DRAW LINE TO RIGHT 
1548 0072 021377 MINUSX! MAXY 

1550 007236 113006 LONGV! INTY!LINE2 
1551 O007e40 061777 INTX! MINUSX! MAXX DRAW BOTTOM LINE 

igeg OEE 00080 ° 
1554 007244 1139407 LONGV! INT6!LINE3 
1555 O007e4%6 O40000 INTX 
1S5b 007250 001377 ;ORAW LINE TO LEFT 

1558 007252 114000 POINT 
15539 007eS4 000400 400 
1560 007256 000S00 S00 
1561 007260 106200 SHORTV! INT 
1562 007262 057677 57677 - +X$Y 
1563 037264 106600 SHORTV! INT3 
1564 007 ebb 077677 7? 5 4X-¥ 
1565 107200 TV! INTS 
1565 007272 077777 77777 32X-¥ 
1567 007e74 107600 SHORTV! INT7 
1568 007276 057777 57777 5 =X4Y 

1570 007300 114000 POINT 
1571 C37332 001400 1400 
1572 007304 000500 £30 
1573 007306 133030 RELATV! INT4! BLKON 
1574 007310 057677 57677 5 4X4 
1575 037312 077677 77677 5 4X-Y 
1576 007314 077777 77777 2<X=¥ 
1877 007316 057777 57777 2=X+Y 

1579 007320 114000 POINT 
1580 007322 O00400 400 
1581 007324 000100 100 
1582 0073 174120 STATSB! INCR+20 TRY GRAPH MODES 
1583 007330 114000 POINT 
1584 007332 001000 1000 
1585 007334 000200 200 

eee 007336 120000 GRAPHX 
1588 007340 001010 1010 
1589 007342 001020 1020 
1590 007344 001030 1030 
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BOCTER PLL’ OTHE SELF TEST 

001040 1040 
007380 001050 10S0 

e
e
 

ere
aev

e 
Spe

ke 
Ba 

88
88

85
 

PR
ER
S 

ca
 

.SBTTL PAPER TAPE BOOT 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
OCGTEB.P11 

007474 
007476 

PAPER TAPE BOOT 

167800 

MACYI1 27(732) 09-SEP-76 15:20 PAGE 35 

PAPER TAPE BOOT 

(Si 
- SORIGIN+1400 

braoot: nov #160000, R1 
MOV R2 
tev SEV +4! 160000, R3 

MOV #24. SP 
DEVI: MOV -(R3),R4 

TST aR4 

BOvy BR aRe 
MOV 824, SP 
HOV RY, -(R1) 

BIC SPR 

Loop: fev  oRIoRe 
INC aR4 
TSTB 3s OR 
BPL .- 
MOVB  2(R4) ,aR2 

tea (Re 8375 
BNE LOOP 
INCB ss (R2)+ 
InP ~(R2) 

ILOT'SPEEB REROER Abe se 
SET CHECK LIMITS 

oes NIGR TQ. Sevice soppesses 
fae ay UP AT SPECIAL ADORESS 

: CHECK RVATLTL Y OF DEVICE 
CHECK DEVICE FOR ERRORS 
; RESET ROORESS AT LOC. 4 
i SPECIAL ADORESS USED AS MASK LATER 
99 ren CHK: sREADER STATUS ADORESS 

SET R1=X7752, MASK IN SP=24 
Pag aOK Boon 35 IN POINTER 

tree p Bone Bit BIT 

ten at ce AND STORE IT 

STD. ee OFFSET? 

;YES, ALL 
E RS BRANCH 

+ DEVICE MOORESSES FOL = DO NOT COENGE THE onDER 

bev: LSR 
HSR 

-SBTTL CASSETTE BOOT 

D READER ;LOW SPEEI 
sHIGH SPEED READER 
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CASSETTE BOOT DOGTEB.P11 

DU
NN
 

Ge
re
 

-
—
_
 

=
 

=
O
 

[ a
d
 

=
 

ru
 

=
 

=
>
 

= 
pe

e 

88
ra
 

-
_
 

b
=
 

0 
pen

e 
O
o
O
w
o
 

sts 
=
e
 

f
e
 
f
e
 

—
 

Be
 

-
—
_
 

~
“
N
~
T
Y
 

= 
4 28
 

é 
5 iS 

e 
177500 

oocc00 

O9-SEP-76 15:20 PAGE 36 MACYL1 27(732) 

: CASSETTE BOOT 

tacss! 
. SSORIGING 1500 
tABOOT: MOV sTAcs, 

CLR (RO) 
RES: MOV PC_R1 

£80 eT fe 

MOVB =: (R1)4,R3 

Coopl: MOVB (R1)+, (RO) 

LooPe ort BS (RO) 
" BEQ 2 Fee, ger 

BMI LOOP! 
MOVB  2(RO), (R2) 
cMP8)StsiéR3 add 
BEQ LoOPe 

STOP: HALT 
BR RES 

bone: TST (RO) 
BMI TOP 
CLR C 

TABLE: .WORD 17640 

-WORD 2415 

.WORD 112024 

WORD 
~ WORD FABOOT! 160000 
‘WORD 340 

-SBTTL MR11-DB BOOT 

;TA-11 CONTROL AND STATUS REGISTER 

SELECT wie #0 

LR AER 
Dir ihids eae TE ee TQ ve tT 

Test READY AND T-REG Sate’ iW TACS 
"TIL SOMETHING COMES UP 

MEMORY PO 

FIRST oe READ SHOULD Be ’240’ 
IF 9.K oy gO READ ANOTHER BYTE 
HALT ON 
;RESTART ON CONTINUE 

HALT ON ERRGR 
3= 'JMP g20’ 

: READY+T-REQ. 
ILBS+READY+GO 

: SFB+G0 

LBS 
: READ+ILBS+E. 0. TABLE 

THESE matt veCTOR AND PRIORITY 
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MR11-08 BOOT OOGTEB.Pil 

1701 

S
S
 

a 

1721 007656 

R
I
E
 

RR
S 
V
T
A
 

a 

06 
173% 007710 

ig 
te
 

ce
a 

oe
 

s 
1
2
)
 

o
 

=
 

ee
 

MACYI1 27(732) OS-SEP-76 15:20 PAGE 37 

;MR11-08 BULK STORAGE PROGRAM LOADER LISTING 

RK11: 

TCll: 

TM11: 

RPI1: 

TAPES: 

ACAIN: 

RFVEC: 

- =ORIGING 1600 

MOV PC,R2 
BR OTHER 

© 
St Be
s ld 

8 , 
aes

 
mR 

m 
a
t
 

3 
ee

e 
FA
 

ee
 

ee
 

ee
 

es
 

es
 

MOV 
TST 

+
+
 

2 po
s 

o
w
 

AB
S 

“
o
O
 

—
_
~
e
r
 
F
P
R
 

P
R
 
P
N
P
 

+ 

my
 
o
-
4
+
6
 

a
i
)
 

e 

7
A
O
O
 

1 
C
O
o
O
-
-
o
O
o
 

% fu
 
~
~
 

RF 11! 160000 
340 

;KEEP TRACK OF ORIGIN 

;FIXED HEAD DISK (256 KW) 

;MOVING HEAD DISK (CARTRIDGE) 

;ADORESS OF WORD COUNT 
:LAST COMMAND 
SFIRST COMMAND 
:DONe MASK 
sERROR MASK 

;ADORESS OF BYTE COUNT 
“LAST COMMAND 
“FIRST COMMAND 

RROR 

;MOVING HEAD DISK (PACK) 

;GET_THE ADORESS OF THE BRANCH 
RO TO POINT AT LAST COMMAND 
Sethe em 

ive PO RO TO wont 9 coRenO 

;LOOK fon HO LCATORS otis Eas” 
DOME FT 1 COMMAND CHECK FOR ERROR 
: LOOK cK SET ERROR’ BITS 
“NO ERRORS - TRY THE READ 
RERUN FOR ERRORS 

;RF11 POWER UP VECTOR 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
MR11-08 BOOT DOGTEB.P11 

32
 

ge
vo
et
es
ed
dl
dd
ad
dt
as
z aa?

 
age

! 
010702 

T7480 

5
8
 a3 

ca
ne

s 
a 

MO3 
MACY11 27(732) O9-SEP-76 15:20 PAGE 38 

RCL: NOV PC, Re sFIXED HEAD DISK (64KW) 

177450 sRORS OF WORD COUNT (CCMMAND+2) 
:COMMAND WORD (S) IS THE RESET 

OTHER: RESET 
MOV R2.RO RO TO POINT AT WORD COUNT ADRS 
TST (03+ ;POINT TO RODRESS 
MOV (0)+.Ri : COUNT ADDRESS TO Ri 

NOY #1000, (1) if FO COFRAND REGISTER 
BIT #100200, (1) Ee CK Por ERROR OR DONE 
BEQ .-4 :TF NEITHER, KEEP LOOKING 
BMI AGAIN “ERROR, TRY AGAIN 
CLR PC 

0 ;FILLER 
RKVEC: Ri‘ 1! 160000 RK POWER UP VECTOR 

RCVEC: C11! 160000 RC POWER UP VECTOR 

RPVEC: RP11#160000 RP POWER UP VECTOR 

TCVEC: igi 160000 ;TC11 POWER UP VECTOR 

-SBTTL ROM VERSION 1 VALUES 
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DOGTEB.P11 

FO
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I 
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E 

OM 
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Ia 
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e 

be
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W
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O
N
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Q
a
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H
e
 

He
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e 
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P
r
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Po
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t 
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Ha
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Gu
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Ha
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GH 

© 
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me
 
Hr
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—
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fa
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Ha
wt
 

Pa
ne

 
Ha
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Ha
e 

He
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e 
Ha
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H
w
 

Pa
ne

 
Ha
w 
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s 

He
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Po

w 
H=
n0
 

He
me

 
H
t
 

Ha
w 

Ha
e 

P
=
 

P
e
 

o
a
m
a
m
a
m
c
n
a
m
m
a
n
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ROM VERSION 1 VALUES 
MACY11 27(732) 

NO3 
09-SEP-76 15:20 PAGE 39 

-OSABL AMA 

;DATA PATTERN STORED IN THE GT4O BOOTSTRAP VERSION 1 

w
e
v
s
w
o
w
e
 

;BOOTVT. 

0008EEEEE THIS IS A IMAGE LISTING OF THE GT4O <VT4O> BOOTSTRAP seaeneee 

THE DATA IS A MIRROR IMAGE OF THAT IN THE BOOTSTRAP ROMS 
ONLY THE ADORESS FIELD IS CHANGED 

S09 $/2/72 (SPECIAL 

VT-40 BOOTSTRAP LOADER, VERSION SO9, RELEASE RO1, S/’2/72 

COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION. 
146 MAIN STREET 
MAYNARD, MASSACHUSSETTS 

01754 

WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT! 

THIS ROUTINE IS INTENDED TO BE LOADED IN THE ROM PORTION OF THE VT-40. 

REGISTER DEFINITIONS: 

TURN OF VALUE REGISTER. 
a GUMENT FOR CALLED FUNCTION 
:SECOND ARGUMENT 
:FIRST WORK REGISTER. 
SECOND WORKING REGISTER. 
SCRATCH REGISTER. 

LCKSM=WORK 1 ;OVERLAPPING DEFINITIONS FOR LOADER PORTION. 
LBYT=RET1 
LBC=SCR1 
LADR=INP1 
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OOGTED.P11 ROM VERSION 1 VALUES 

1926 
1€2 FIRST LOCATION OF NON-CORE. 
1838 steed Korte eento iat Hoe PROGRETT SHGLD GO 
1830 STAR TX=0 RE TO START DISPLAYING T x POSITIONS. 
1631 antes TARTY2 1360 RE TO START DISPLAYING T 

1833 
1834 150000 VT4O PROGRAM COUNTER. 
1835 eee TTY INPUT ATU. 
1836 O2S6 P| 14 = POP-10 POuTeUT TATUS. 
1837 02S P10! 10 :POP-10 INPUT STATUS. 

Bo BSS aa Sau el ett barren, 
BNI 025616 sees 3 ‘Ppp 8 Trey BUFFER. 

1843 
Leva 045776 P 100C=COREND-2¢ 10000 INPUT j CHPRACTER 10 Be SENT TO THE POP-10 TER 

LBM eG SEE Oe ct 3-s0000 , FIRST LOCA Arron ION OF aes al SAVE C 

1846 
1643 160000 JMPOIS=160000 -THE VT-40 DISPLAY JUMP INSTRUCTION. 

1851 
185¢ oo00024 PWRFAL=24 -POWER FAIL RESTART LOCATION. 

1854 
1855 
1855 
1857 
1858 
1959 
1860 
1861 
1862 
1963 
1864 016000 . 216000 
1865 ; | =ROMORG :SET THE ORIGIN NOW!!!! 
1865 
1867 
1868 
1869 
1870 

ra 
1873 916000 12705 000026 STARTA: MOV SPWRFAL+2,SCRI -PICK UP POINTER TO P.F. STATUS. 
1874 Ol Bheove CLR ascr CLEAR IT OUT TO BE SURE. 
1875 016006 010745 MOV PC, -(SCR1) “SET UP THE RESTART LOCATION. 

1877 016010 00000S RESET -RESET THE BUS 

1879 ©6012 012767 000007 007570 MOV 87,P10IS s INITIALIZE -10 INPUT 
1e8¢ C! 012767 00000! 011532 MOV #1 KBOIS ‘INITIALIZE TTY INPUT. 
188° <cis0e6 012767 O002e0] 007560 MOV se01,P100S - INITIALIZE POP-10 OUTPUT 
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VALLES 
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he 
wee 

TIT 
APR BYSPLAY PROGRAM COUNTER AND START. 

GT A CHARACTER NOW. 

eae, 
BEE 

Y 
COR 

ORT 
R
R
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Raa: 
3
 

O
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e
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O
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O
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O
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O
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c
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O
d
 

nd 
w
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O
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c
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o
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o
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c
m
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o
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0
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0
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0
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1-6 
9h 

O
d
 
0
G
 

0-4 
O
N
 

; INSERT IN DISPLAY BUFFER NOW. 

GT_ CURRENT 

te IN 
A DI 

IT’S 
TO 

FY 

@MAJOR+ 1S0000, - (SP) 

PC, GTCHR JSR 
NOP 
NOP 
NOP 
MOV 

OR: MAJ 6072 O04767 000210 

FoR TURP. 
WHILE WE REPLACE CURREN 

POSITION NOW. 

ID TIMING PROBLEMS WITH THE VT4O. 

TO . 

Replace rmant Dicmay June ey THE covet 
O
M
 

O
M
 

EHM 
E
S
 
C
H
O
C
O
 

2
A
 
2
8
 
2
H
 

8 
n
a
a
n
 

8 
a 

Mase 
3 
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LENT 

ER 
O
o
o
o
o
0
o
c
o
0
o
 

;GT SIX BITS NOW. 
) 

+1S0000 ( INP2) , PC 

ay 
S
a
b
u
 

caeeee 

o
o
d
g
0
0
0
o
0
 

GT8P=. 

GTel: 

016152 

bie Sioa 
16160 006300 

1 
1 

BE s
e
n
t
s
 

theta tetsete 
O
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O
G
 
O
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O
G
 

m
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G
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O
S
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0
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O
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o
d
 

o
S
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;SET UP POINTER TO THE INPUT CHARACTER. 

;PUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND. 
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ROM VERSION 1 VALUES 

011610 

1743 
000207 

000175 

00717e 

011110 

027270 
027 2be 
00707e 

GTNP: 

CHECKI: 

CHECK3: 

CHECK4: 

me
 

o
O
 

So
 
RA
RE
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ae
s 

CMP 
BEQ 
RTS 
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SP) FET 
Ti 1 

GTCHR 

IT AN L 

T IN CASE OF ABORT. 
an 

;NOW OO THE FOUGING. 

;1F ALTMODE, LOOP 

MO 16 Te 1 seve 

778. Or fe, THE 10 ReAov” 

Lee LPR RO 
;HEY, IS THE KEYBOARD READY? 

CHARACTER NOW. 
"AND REENAGLE THE COMMUNICATIONS DEVICE. 

sIS THE OUTPUT READY? 

SIF NOT, WAIT TILL DONE. 
“RAND THEN SEND OUT THE CHARACTER. 

;1S THE 10 TALKING TO ME. 
; -_EXIT 

:MAKE SURE IT’S NONE ZERO. 
*REINITIALIZE COMMUNICATION LINE. 

AND RETURN. 
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DOGTEB.P11 ROM VERSION 1 VHLUES 

20S0 
2051 

: 
e0b0 : THE LOADER 

A LOAD: I B T 
spes ibess 172000 Gea INES o00, (INP2) Raat 2B SEB oe Re Oe os OE TERS 
2064 016526 012706 015770 MOV 8STKSRT , SP RESET STACK POINTER NOW. 

1 LLD2: SM THE CHECKSUM 
She Ht BeRPeF 000070 fe be cere s07 A BriE nu. , 

Bike ee ee BF Be at 1 000060 ,LPTR YEP. GT 

000072 J Be Gees: BY ons mee BRST RT APR R a TeR Now. 
2074 16536 162705 000004 SUB #4, LBC ; CHOP OFF EXTRA STUFF. 

Sire Sie earthed o000de Q A oe LST BE ENO 
16570 004767 O000S2 JSR PC, LGWRO “NOPE. GT THE ADORESS. 

are 016574 010001 MOV LBYT, LADR “AND REMEMBER FOR OLD TIMES SAKE. 

5080 016576 OO4767 000026 LLO3: JSR PC, LPTR -GT A BYTE (DATA) 
2081 O16602 O0c010 BCE LLb4 ALL DONE WITH THE COUNTER? 
eee 16604 105703 TSTB  —sLCKSM >YEP. GOOO CHECK SUM? 

16606 001751 Q LL D2 *NOPE. LORO ERROR: 

Se 0i$610 012700 LBAD Noy (po) RET1 SEND OUT SOME CHARACTERS NOW. 

Olbo12 102 175 ’ BYE 102? 1; "BAD CTRL” 
2088 016614 004767 000110 JSR Pc SENDIT 
2089 (Ol 000167 177210 JMP RStRT 

sae O16624 1!0021 LLOY: MOVB  LBYT, (LADR)+ ;PLACE THE BYTE IN CORE. 
2092 O1b626 BR ‘GT ANOTHER ONE. 

1 ? LPTR: J T 61 8 a ITS NOW. Se Glee we 17 Pater acy 
166% 177400 BIC #477400, LBYT ty us T NOW. 
1 ¢ L TE THE ofnt R. 
16644 RTS pC RETURN NOW. 

sift nies nea 177756 LGWRD: JSR PC PTR. GT A oeeccTE Q secon. 

1 1 at 177750 JSR aa -GT movie ont 
103 Ol SueB «CL BYT NOM BSSErELE “THE WORD. 
14 j BIS (SP)+, LBYT "ANO RETURN WITH A 16 BITER. 
1 1 RTS PC 
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ING ROM 
PL 

017000 

TSTRAP FOR THE GT4 
VERSION 1 VALUE 

oocc01 

MACYL1 27(732) 

DISPRG: .WORD 

BUFFER: 0 

ENO 

; STARTING FROM HERE TO THE 
A BACKGROUND WORSE 

HO4 
09-SEP-76 15:20 PAGE 46 

Tune 48 tHe Bracken AFTER Tre POWER FAL OcAT fons 
WHICH WILL JUMP TO ZERO WHICH WILL J BACK TO HERE. 

170256 ;LOAD STATUS REGISTER FOR NORMAL OPERATION. 
115124 ;SET POINT MODE, “NORMAL”. 
aT aRTx 3X wi 
TARTY 3V NAT 

j0n0n SET CHARACTER _MOOE. 
MPOIS ; THEN JUMP TO THE POWERFAIL LOCATION. 

PWRF AL +4 :T0 DISPLAY USERS CHARACTERS. 

0 

TOP_OF MEMORY 
CASE NOISE TASK WILL BE EXECUTED 
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OOGTEB.P11 
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ALTMOO= 000175 
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04 
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11s iS 1201 

ease] 
1204 

664 669 674 
1104# = =llei# = =—1133 

1123% 

1205 lee} 

1605 

436% 

731 792 

1205 

732 
1144# 

793 

745 
1151 

734 

765 
le4e# 

795 

786 
12444 

1Si18 

801 
1263 

8898 
1267 



SCROLLING ROM BOOTSTRAP FOR THE GTYO 
TABLE -- USER SYMBOLS DOGTEB.P11 CROSS REFERENCE 

DOCORE 001636 22 
DONE Sy 1 
OSTOP =! 1828 

; 10028 
FF 1089 
FFLOOP eee 11 

ETtEBR ‘ 
FILEO8 005636 413 
FILEOC O0SG54 307 
FILEOO 002724 265 

Sin eee TOL 16 12408 
GETDL1 065% 1241 
GETEXT 006650 1264 
GETSIX gee 

a tes 
GETBI 712 

ers ier 1359 
GETBY 006706 13338 
GRAPHX= 120000 1828 
GRAPHY= 124000 1828 
GRPINC 308% 
GT 1 1988 
GTBRL OO1004 2008 
GTBUSE ay 11748 
GTCHL 16312 19898 
GTCHP 016304 19868 
GTCHR 016306 1°95 
GTOLYO 001300 z7be 
GTDNE1 001154 2398 
GTDOME 001152 2308 
GTLPEN O02134 Me 
GTLPH 001155 ya 
GTLPH! OO11 e459 
GTNP 1 54 
GTPC ll 8 
GTPEY = O16144 1928 
GTSHIF O0c1S2 04 
GTSIX O16262 1926 
GTSOTM OOLibe ode 
GTSOTI 1164 & 
TSR 1] 8 

GTSTOP 
GTST1 O02116 403 
GTVCT O01002 1998 
GTXPOS 001136 2308 
GT & 
éT40Pe= | 8 
GTHOSR= 172002 ae 
GTe 016132 19268 
GTBP = 016152 19338 
GTBTB = 0162 1931 
GT81 016152 19358 
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MACY11 27(732) 

1S138 

1] 
1 

4098 

11748 

1972 

JO4 
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7978 

8068 

1281 l2b2 1266 

S398 

2009 
4O4t 

410% 4148 

1208 153S# 

1973 1974 



SCROLLING ROM BOOTSTRAP FOR THE GT4O meer elspee 
USER SYMBOL DOGTEB.P11 CROSS REFERENCE TABLE -- 

GT82 016200 1M6e 1972 
GT83 O1& 32 19608 1973 

INDEX = 9138 1324 1325S 1333% 
INGT 001412 es 3008 
quater 001302 1515 44 

ey gist 15 1888 1904 
1097 1105S 1143 11818 

INSRTL 006406 1155 1188 11638 
INSRTX O06 tes 1153 11688 

he ge ae 
s 8 L 

o40000 U5 OBS 
INTO = O0e000 1828 7e3 14918 1S4e 
INT] = 002200 1828 717 14928 1561 

INTIS. = poseop eC 
{NTS = 005000 1828 S ted 
INTS = 003200 1828 6393 14968 1565 

ne ar ee Ss ULB 

ico = Gooone Cn rs 24 
ITAL1 = OQOO0060 1828 650 660 670 

007012 Wle 1131 114ex = leet 
JMPOIS= 16008 18498 1887 el 

ly, 478% 479% 480 490 
KBOIB = 027562 S318 1250 18398 2028 
KBD IS = 027560 9308 ah. 1248 18388 

Kee paoeed Tn Cae 
KRBBRL OOlel2 e508 32S 
KR8VT 001206 es78 3e4k 
KRBVT1 001210 es8s zope 

= 1 18ees 1886% 888% 1889# 
LBAD _, 016610 ieee 178) g058 elli 

OD {esis ; Shey" S858 
LCKSM =7000003 18198 e066% c082 209S# 
LF 006300 1087 11288 
LFLOOP 006310 11338 §©61136 1138 
LF OUND OK, 11408 
eres li r} 
L 16646 r-4 21008 2107 

tine) = panos lees o7BSsC«Ges Lee tines = poceee te SO de 
LINES = 000007 igee «= S84) 1S0g8 = 1554 
LIMP 016666 2076 21078 
LIMP! 016726 2113 el2ls 

09-SEP-76 15:20 PAGE SO 

1396% 

15058 

138% 

1Se48 

13929% 

is42 

1389 1360# 

1582 

1930 1931 

eB 

1$73 

20e6 386 2bUeS# 

509% 

1906 1907% 

20%* 2101 

1366 

2062 

1858, 

1908 

2103% 

1368% 

2063% 

188 

2078% 

21048 

8 

2091# 

2108 

1887 1856 
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DOGTEB.Pil CROSS REFERENCE TABLE -- USER SYMBOLS 

LLO2 16S3e e0668 2069 e083 
LLO3 16S76 eos0e e092 
LLOY 016624 2081 e0918 
L 016520 e004 206-28 
LORDER 007012 1268 13948 
LORORO 001364 9 281 283 289s egies 
LOGICA 002704 S68 
LONGY = 110000 1828 S75 S78 581 S84 $93 608 639 

705 711 717 723 148Ss §61S42 1546 1550 
007444 16308 1637 

LOOP! 007S22 16398 1664 
LOOPe 007526 16618 1662 1667 

= 000200 16ca 15168 

LPOF = ratte Ieee aa «120G LDON = BOOT less eae” s018 
LPTR 016630 2067 2070 eost#a «2100 2102 2109 
LSR= = 177560 16138 1643 
L.ROR = 1 9108 14i2% 1426s 
L.BAaO 100 1286 1 Wels 1452 
L.BC =x00000e aus 1407# 1406# ie 1439% 
L.BYT =x000000 8 1323 1 1 1340# I941% 1343% 1345s 

irr ist 134% 1365% 13678 1369 1401% 1407 

L.CKSM=00000S Sies 1 1917 14328 86145] 
L.GWRD 007126 1411 149388 1448 
L.HALT 007200 14608 
L.JMP 007146 14 14468 
L.JMP1 007202 1 14628 
L.LDe 007022 13998 1402 1418 
L.LO3 007066 14188 = 1427 
L.LDO4 007110 1416 14268 
L.PTR 007114 400 1404 1415 14318 1438 1440 1450 
MAJOR 016072 1898 19899 
MAXSX = 017600 1828 15308 
MAXSY = 18e8 15318 
MAXX = 001 1828 285 ipebe 1843 1551 
MAXY = 001377 ee" 64S 653 658 663 

MEMOAT 001776 3778 378% 383 386 
MEt<ND O0C04O 360 3858 
MEMTST 001770 388 3758 
MINSUY= 000100 1828 624 628 632 636 153e8 
MI = Genond 1828 580 S82 624 628 632 636 639 
MINUSY= 1828 15298 

0062 12 1076 108s 10978 
NOTHER O06042 1000 10068 
NUMLIN= OO0040 e 19030 1031 1119 ate 
NXT G00} 3e 10728 1074 1080 1039 110 1117 1125 1128 
OCTA lj 17% 18% 319% 492% 494s 496% 7888 
ORIGIN= 166000 8238 
OTHER 007726 1692 1697 1721 1736 1744 17488 
QUTLIT O068S2 1e978 =§=614e1 14S4 
OVER 002544 2eS 5138 SS! 
PC =7.000007 1868 eles eeek ec3s 273% 279% 281% 283% 

491% 493% 495% 507% S40 SS6# 8818 1072 

1SS4 

1349# 
1412 

642 

289% 
1082s 

13S0% 
1426 

673 

1Se88 

298% 
1097% 

13S1# 
1432 

15278 

1S29 

326% 
1105# 

693 

13S3# 
1439 

1S40 

1S48 

367% 
llle 

699 

1355% 
1441% 

1548 

1551 

376% 
ll2es 
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SCROLLING ROM BOOTSTRAP FOR THE GTYO 
OOGTEB.P11 

PCOUNT 002722 
POINT = 114000 

POINTR=x000001 

002344 
PRESTR O066e4 
PRIME 001220 
PS 001216 
PTBOOT 
PUNCHR 
PWRFAL= 000024 
pore 1612 

1622 
P1OIB = O756le 
P1i0IC = 045772 
P1OIS = 025610 
P1008 = O02S616 
P100C = 045776 
P100S = 025614 
RCVEC 007764 
RC11 007720 
REDCHR O0e3S2 
RELATV= 130000 
RES 007506 
RESTRT 006060 
RET! =7000000 

RFVEC 007714 
RF 007600 
RKVEC 007760 
RK11 007610 

001014 
= 166000 

ROTVAL 001766 
RPNT 
RPVEC 
RP1i 007654 
RSTRT O16034 
RO =% 

Rl =7000001 

Re =700000e2 
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CROSS REFERENCE TABLE -- 

BP
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San

 
O
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PS
SE
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R 

: 

MACYI1 ASE 
USER SYMBOL 

1161% 1! i 
1404 406 * 
16S4 1673% 
1909% 1926s 
2067% °070# 
e]OS# 2114 

4¢ 
590 S96 
661 666 
762 783 

1043% 104S% 

431% 432 

2638 

4638 
1890 2178 
332 

1968 2039# 
1879% 2037 
eOS# 21428 
e019 3 
1881% 1 

451 4648 
&27 14898 

1891% 1907 isesy eeu 
1998 2000# 

4So% 4S3 

2089 
284s 2bS# 
311 313% 

16Se# 16S53% 
e80% 282% 
ieee eae" 

Beg 1823 
1663%  1665% 

04 
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2098% 
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DOGTEB.Pil 
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VT4OPC= 022000 
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CROSS REFERENCE TABLE -- USER SYMSOLS 

49o% SO1# S02# 
1815 

4 ize 4y7 
4 4 497% 

1634 1804s 18616 
180S8 1817 

*  1000% 100e% 
1079 1081% 1082 
1 1298 1299% 
1874% 1875%  1901% 
ely 214s 

427% 437 447% 
132e3% 134eH 1A 

18098 1885 
199% 2000 2006 

655 660 665 
408 571 599 

1034# 1041%  1046% 

534 

PAGE 53 

503% S04 

446% % dive cae 

1006 1011 
1131% 1133 
Wels 1454s 
1902 1903% 

1565 1867 

458 475% 
1345 1360 
1899% 1927% 
2007 2028% 

4ys 473 

670 675 
1S2ee8 1582 

1093%  1096% 

iSles 

1106% 1107 

1618% 16578 
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OOGTEB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

B 1 PRON 18j6e 19368 19498 19518 19538 1955# 1956 19578 19628 19648 
YLOP I li RR 3 
XMLOPe 001740 3598 361 
XMRTS pore ? 48 
. = 0) 1878 1908 1928 1978 379 #1 364 37 423 W439 471 9778 61633 

1655 1733 1755S 1864e 1933 1%9 2119 
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1868 
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CROSS REFE 

GT¥O) 0 MACY 
TABLE -- MAC 

632 636 

COS 
§ eR) 09-SEP-76 15:20 PAGE Sb
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RMANENT SYMBOLS 
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PE CROSS REFERENCE TABLE -- 

SCROLLING ROM BOOTSTRAP FOR THE GTYO 
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OOGTEB. Pil CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

core 208S elgh elgs 214 ele 
MOVE 42) 4 436 44 | 4$7 4 480 486 492 49O4 496 {lle A181 le4e 

1280 Be Ss ‘Se ies 1837 1B8e 1665 2028 2091 

m 8 oe 8 ee Re 
ROL 364 1 191 
ROLB Me INH 1Se 1384) «613860 1988 ia13S IMO IM I 19851 1953 =: 1955 
ROR $01 305 303 1256 1368 1%e 1964 
RORB 378 136 1363 1Sb3 1% 

y 2g eo: RT’ 267 1161 1168 1e46 1290 1299 {46 131 1371 1434 1443 
sec 1 1M 1958 1%67 19820 2010s e043 e08Bi10S ss HE 

SUB 343 31 10°8 148 e074 
SWAB 1441 2103 144 
TST i 4 a 206 13e4 1370 1622 1671 1727S: 1730 174 1750 1930 1966 1986 

TSTB atts “42 4 é S48 1013 1240 1248 14171451 1632 = eel e0eh 386037 

WAIT 1S36 
-RASCIT 649 655 733 73 746 766 
-ASCIZ = BNE 655 787 
BE bed 1938 670 678 748 7SS 768 775 7e8—sisdNee2Ss14550— e087 2116 
° f 

- ENRBL 179 391 6S! 
- END 2189 
- EVEN 649 655 660 665 670 675 80S 
-LIST i 180 Se 186 
- MACRO 183 184 18S 186 
-MLIST 1 181 182 186 
oe B63 Qlu 98 1064 1224 138S 1479s«:1770 

REPT 190 
SBTTL Be 967 1063 1223 1364 1466 1608 1646 1686 1769 
TITLE 1 817 
WORD 997. «1195 11% 1197 1198 1200 1201 1003 1egd 1205 1267 1208 1209 ell 

1215 1216 1217 1218 1219 lee0 1221 1673 16 1679 1681 1682 1683 1971 1972 
1973 7421722173 17H 175s 2176s 2178 = 2179S e180 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

SE 
: 104724=4.3 

USED: SK (17 PAGES) 
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