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IDENTIFICATION 

PROCUC? CODE: MAINDEC-11-DOGTE=C-D 

PRIDUCT NEME: GT4O QUICK VERIFY 

DATE: DECEMBER 1976 

MG INTAINER: DIAGNOSTIC SRO 

COPYRIGHT (C) 5973, 1976, 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 COFYRIGHT NOTICE) ONLY FOR_USE IN SUCH SYSTEM, EXCEPT 
AS MAY CTHERWISE BE PROVIDED IN WRITING BY DEC. 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TC CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY CIGITAL 
EQUIPMENT CORPORATION. 

DES ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIAB ILITY OF 
37S SOFTWARE ON EGUIPMENT WHICH IS NOT SUPPLIED BY DEC. 
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THIS. VERSION OF THE PROGRAM SUPPORTS NON-SWITCH REGISTER 
at OR THESE cP $ THE SWITCH REGISTER cali BE CHANGED 
BY” ChaNG TING THE CONTENTS OF SWREG (170). 

THIS PROGRAM IS_A QUICK GO-NOGO TEST OF THE GT4O SYSTEM. 
THE PURPCSE OF THIS TEST IS TO QUICKLY IDENTIFY ANY PROBLEM 
IN THE SYSTEM. THE PROGRAM WILL START THE DISPLAY AND 
HEN INITIATE THE COMMUNICATION LINE. 

© BACKGRCUND TASKS ARE EXECUTED, THE FIRST IS _A ST-40 
ROM Oe ee ty. TEST. THE SECONC ThSk {5 A WORSE CASE NOISE TEST 

REQUIREMENTS 

EQUIPTMENT 

GT4O Syst odd 08 DISPLAY PROCESSOR AND VRI4 SCOPE) 
MODEM T STOR WHICH CONNECTS DATA OUT TC CATA IN. 

STORMGE 

THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 16000-16776 «2k OF MEMORY>. 

LOADING PROCEDURE 

METHOD 

PROCESURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

CONROE a a = NO. ROM PRESENT AS SPECIFIED BY SW O08 

ESNEOLE Su Ce = A TEST AS CERETON 2 ROM .Sl2. WORDS: 
CONSOLE SW O8 = 1 TEST AS VERSION 1 ROM (256. WORDS) 

STARTING ACORESS OR RODSESSES 

e0c 1S THE ONLY STARTING ADDRESS OF THIS TES’ 
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OPERATING PROCEOURE 

ONCE STARTED THE TEST WILL RUN IN THEIR ! 
WITHOUT OPERATOR INTERVENTION OR SWITCH SELECTION, 
THE OPERATOR MUST VERIFY THE DATA RETURNING FROM THE COM- 
MUNICATICN LINE BY COMPARING ‘COM OUTPUT’ YO ‘COM INPLT’ 
ON THE DISPLAY SCREEN. BY TYPING CN THE CONSOLE KEYBOARD, 
THE CHARACTER AND OCTAL VALUE WILL BE DISPLAYED. 

"HE PROGRAM WILL ONLY HALT ON AN ERR 
THE PROGRAM DOES NOT CONTAIN rACIESTES. FOR REPORTING 
MESSHGES OR ERROR CONDITIONS. 

RES”RICTIONS 

A COMMUNICATION “EST PLUG MUST SE INS”ALLED ON THE O.-i1. 

MISCELANEOUS 

EXECUTION TIME 

THE TEST WILL TAKE APPROXIMATELY 19 SECONDS FOR COMPLETION 
ANC WILL RING THE ’GT-40° BELL. 

DEVICE ADDRESS PROGRAM LOCATICNS 

LOCATION 1000 CONTAINS THE GT4O DEVICE ADO 
LOCATION 1002 CONTAINS THE GTYC INTERRUPT 
LOCATION 1nps CONTRING THE GT4O INTERRUPT 

CONTA 

RES 
ne 
eh) 

THE OL-11 DEVICE ADORE 

: 
Fre PES: LOCATION 1 

LOCATION 1010 CONTAINS THE DL-11 INTERRUPT VECTOR. 
LOCATION 1012 CONTAINS THE O.-11 INTERRUPT LEVEL. 
LOCATION 1914 CONTAINS THE 31-40 ROM BCCTSTRAP AUDRESS. 
LOCATION 1016 CON’HINS THE GT-42 ROM WORD LENGTH, 
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CORAM CESCRIPTION 

DISPLAY FILE <FORGROUND YASK> 

te DISPLAY FILE IS A COMPACT VISUAL TEST OF ALL GT4Q DISPLAY 
NS”RUCTIONS. A BOX OUTLINING THE Toe CREEN WITH Bt 

ote ALE Hea TT osc. 
P 

BrbecaveD Re Tek tect THE CHARACT 
THE FIRST LINE OF A STRING IS DISPLAYED IN "NCRMAL’ FONT 

ALSO TNC UOER In THiS Visual TERt ARE THE & CHFEERERT’ 
INTENSITY LEVELS. THE DISPLAY PATTERN IS ENHANSED BY 
THE USE OF BLINKING OCTAGONS AND MOVING SINE WAVES. 
THe ppsetay F PATTERN ALSO SERVES es FOR VISUAL INSPECTION 

“Sea NES_AND prec TERS ARE 
Se Conn FOR LIOHT PEN NFERACTiON Bx ExCEet FOR 

UPON LIGHT- “LISHT-PEN HIT" 
iLL BE DISPLAYED NEAR NeENTER SEREEN, 

COMMUNICATION DATA <FORGROUND TASK> 

THE DATA PRESENTED TO THE COMMUNICATION LINE 
APPEARS ON THE DISPLAY SCREEN AS FUNC a “COM OUTPUT’. 
(DECGRAPHIC-11 DISPLAY TERMINAL GT4O \ 
ie DATA ECHOED BACK BY THE TEST ZONE TOR TS DISPLAYED 
ON THE SCREEN £5 FOUNO AT *COM INP 
A VISUAL TEST OF THE DATA MUST BE BERF ORMED. 

ROM VERIFY TEST «BACKGROUND TASK? 

THIS veer VERIFIES THE DATA CONTAINED IN THE sT-40O ROM 
BCOTSTRPP. 

WORSE CASE NOISE TEST «BACKGROUND TASK> 

THIS IS @ BACKGROUND I T OF ALL C Extn MEMORY. 
f& SMALL PROGRAM IS LOADED INTO ea EXISTING MEMORY AND THEN 
EXECUTED THRU THE REMAINDER OF ME 

KEYBORRD DATA ‘FORGROUND TASK) 

MON DEPRESSING & KEYBOARD KEY, THE CCTAL ‘ALLE wlia SE 
DISPLAYED AND ECHO ONTO THE SCREEN. 
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~TITLE GT4O QUICK VERIFY MAINDEC-11-DOGTE-C 
-ENABL «ABS AMA 

8S .LIST SEQ,BIN 
286 “NLIST NO, AC, CND 
28S 000500 .= 30-776 IS LOADED WITH .*2, HALT 
285 299990 000000 HALT 
2X S200de OOC T 
2. of + 
2S< 200006 00000 t 
233 «900010 00812 +2 
234 le 030000 HAL T 
232 O00:4 000016 +2 
-3$ 9000i6 000000 HALT 
23° «900020 000022 +2 
232 O06Ce2 905050 HALT 
239 000026 +2 
eo) 900026 000050 HALT 
eu. 00030 900032 +2 
ele f S0f09° HALT 
223 990034 909036 + 
emt OOCS% OC20CS HALT 
228 9099+ +2 
20% 900242 009006 HALT 
ec? §=3SOCH4 900 +2 
esé 9220046 000050 HALT 
2339 ococeso 000952 +2 
2.0 009Se 900090 HALT 
e.i Q08054 200056 +2 
EsE 990009 HALT 
2:2 000060 000Cbe +2 
ers 9090062 090000 HALT 
2.5 900064 6 +2 
e26 900966 OOCC3 HAL” 
e.? 000970 200972 +2 
e282 009072 090090 HALT 
£29 oCO07E +e 
ee2 000076 3290909 HALT 
ezi °0C190 3001 + 
cce Ci C30200 HALT 
ces C20i94 55:06 +c 
cet 900196 900990 HALT 
get 20:12 000112 + 
ext  OClie 029900 HALT 
ce? O9C114 900116 + 
ez— 009116 900000 HALT 
zz¢ 920120 o0Clee + 
eso CdCl22 990009 HALT 
e2, SO0Ci2e4 290ic6 te 
eze cCOle6 00C00 HALT 
zs2 390130 000132 + 
ez+ C3C!32 090090 HALT 
ef 220134 000136 + 
z2£ 220136 990000 HALT 
227 220142 O00Ci42 .+2 
Ez& lloide 00000 HALT 
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240 SSC14— §=—990900 HALT 
241 o0CiS3 0001Se +2 
242 20c:Se 000000 HALT 

¢ OcciS4 000:56 +2 
FS 220iS6 000. HALT 
e#S 300180 O001b2 +2 
ev& COOi6e O0000C HAL T 
e~* 202164 090166 +e 
s“& COO1b 0° HAL” 
ze$ SO0C1"O «(9001 re +¢ 
32 Ooti7e o00005 HAT 
z5. C0Ll4 =90017 + 
ese 900176 000399 HALT 
Ss 00ve 020202 +2 
254 O0C292 G . 
eS 009204 00029 +2 
2 3% 000290 HALT 
eS" J0Ce10 000212 + 
23@ O0Cele 900000 HAL” 
253 90C214. 9902:6 +2 
262 O00e2:6 ~00° HALT 
261 900220 0022: +2 
2be O0902ee 000505 HALT 
262 300224 00CEcE +2 
ct4 - 900030 HALT 
z€& O0Ce30 a00ese + 
266 O0Oe3e 000099 4A 7 
et? 000234 O0C236 + 
268 2002e3% o00C0C9 HA7 
z£2 092240 d90Se+¢ +2 
evo 990242 g00000 HALT 
377 DS9S4y  O9ND4E +2 
eve 900246 090200 HAL” 
272 900eS2 o09ese +2 
z74 COG2S2 000226 HALT 
ers O22eS4 o0cese +2 
e7— 000256 959909 HAT 
ev? O0rz60 O0feée +2 
er€ docebe COCOSC HT 
2S O0Ceby O002bE +2 
c6o O0Ceb& §=900200 HALT 
ze. C3270 009272 +2 
efz 000272 929000 HAL 
c€3 O008e74 000276 + 
e&4 090276 000000 Hr T 
zt 000200 090302 te 
zee 90C20e 900000 HA. T 
227 900204 290306 + 
2s€ 300206 9000 HALT 
e£3 990310 0003: +2 
230 2a03le 0000 HAL T 
25, 202314 000216 + 
292 200216 000000 HALT 
ez 909 0003¢e + 
et C0322 000000 HALT 
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23% coc 200326 +2 
2% 200326 000009 HALT 

? 909330 000332 +2 
See HALT 
3g 36 +2 

30C 900336 00 HALT 
32. 200340 00342 +2 
sve 009342 Oc HAL T 
233 WOO344 000346 +2 
2 OCOS46 OS HAL T 
225 0003S¢ +e 
2 O003Se 000999 HALT 
22~ 000354 000356 +2 
208 900 OCTO00 HALT 
229 900360 O003be + 
2:2 Q0C36e 000900 HALT 
223 099364 000366 +2 
2i2 000020 HALT 
2:3 000370 000372 + 
234 COS372e 000902 HALT 
2:5 0003'"6 +2 
2:6 000376 000002 HALT 
337 QOO49C OCO4d= +2 
2:8 O0040e 000000 HALT 
2:9 Q00404 O004 + 
2eG 32004068 90000C HALT 
sei OO00410 0041 +2 
zee OCO4le 000009 HALT 
ze2 90C414 COCHIE +2 
3se4 000416 od00CCD HALT 
22 OOd42e0 90C4e2 +2 
2z6 900422 003000 HALT 
22? 000424 000426 +2 
228 DOS4eé 090020 HALT 
323 30 0004 +2 
230 OOD0432 0900090 HALT 
22i OCO434 000436 +2 
zzz 090436 000909 HAT 
2es D0G44O 00442 +2 
soz 200442 COOOL HALT 
zt SCO44+4 =60004 + 
et 9900446 900990 HALT 
Zr -090450 090452 + 
ss& 904Se 099090 HALT 
223 «C00454 900456 +2 
e72 093456 900000 MALT 
z=. 000460 000462 + 
zt+z 300462 002000 HALT 
273 SSO4b4Y O04bE + 
ses CO3466 900000 HALT 
245 6000470 000472 +2 
2+é 023472 000090 HALT 
ou? OCON74 = 000476 +é 
s@ 390476 000090 HHL T 
z= 009500 000592 +2 

an
 

G
t
 

O205Ce 900090 HALT 

-- — a 
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427° COOBEY OCOBEE +2 
~25 O8266& 990000 HALT 
$25 909670 000672 +2 
2:c 299672 900000 MAL T 
“i. 230674 O00675 +2 
Ste 200676 000900 HALT 
sig 200% 009702 +2 
sie 205792 900C00 HALT 
\2iE 33c704 =6poaTob +2 
~i6 200706 HALT 
“27 S00710 009712 +2 
“2& S0Cri2 0090000 HALT 
923 S2o714 O00716 + 
sz2 (200? 009099 HALT 
sz. 200729 O0907ee + 
scz 9007. 000990 HALT 
<2 000724 7 .+2 

se4 000726 000000 HALT 
-2S 0057 30 ee i. 

27 0734 tapas + 
s28 coc? HALT 
+29 000740 O00742 +2 
“29 O00742 0C9000 HALT 
“2: 309744 000746 +2 
“32 200746 000090 HALT 
952 7 000752 +2 
“24 9752 000000 HALT 
-25 O0C7S4 0007S +2 
“ 999756 o00c00 HALT 
as? « OO87ED §=6OOL7b2 +2 
“26 900762 O00 HALT 
~25 O8C764 009765 +2 
+2 900766 000090 HALT 
+1 0770 000772 +2 
stz 099772 oO0000 HALT 
d43 900774 800775 +2 
ov 390776 900099 HAL T 
dnt ooco0e4 224 
ese | =D00T24 4 =6COLE74 PWRFL ;POWER FAIL VECTOR 

wig “SECee P84 eRRVECSY 
pee: 177570 OSWR=177S70 311/45 LIGHY DISPLAY REGISTER 

402 900170 .2170 
se 990:70 900000 SWREG: .WORD 0 

“E4 909200 .=200 

<3 of02e08 900137 cOl02e IMP STARTe 

a +000 pea 0ne T eet ) Te SRiBRS  ACROBR aToee: | 428 Tue OPE TSE 
~£; 003004 000200 GYBRL: 200 7a. BR LEVEL 
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463 021906 175610 DLADD: 175610 :OL-11 ACCPESS 
“64 001010 099309 OLVCT: 300 ;DL-11 VECTOR 
ioe 01012 00240 DLBRL: 240 

46° 001014 166090 ROMADD: 166000 sROM STARTING ACORESS 
466 0291016 001900 WORDS: Sle. 
+63 20:See o0060C9 IMAGE: 6000 

471 201922 Qle?06 030500 STARTB: MOV #500, SP ;LOAD_THE STACK POINTER 
472 00102868 Cle777 900340 000176 MOV 8340, oPSW sRAISE PSW 
“73 001034 904737 901316 JSR PC, INITGT ;INIT DEVICE AOORESSES 
474 = 90104C 05037 0019eC CLR IMAGE sPRESET FOR NO ROM SELECTEC 
475 OC:044 G3e777 001000 000156 BIT 81000, aSWR ; TEST FOR ROM SELECTED SWITCH 
“75 901052 00i0e21 BNE 2s sNC ROM SELECT 
477 001954 O3e777 00490 000146 BIT #400, aSWA ‘TEST ROM SWITCH 
378 00:062 001907 BNE 1§ ;BR IF SET 
479 001064 Qle737 901000 OO101E MOV #Sle. WORDS ;ASSUME VER. 2 ROM 
MES OCl0re Qle737 006090 0010eC MOV aSTART, IMAGE 3L0RD_ IMAGE RODRESS 
“21 O0i190 O0C406 BR es ;START TEST 
“Se 201102 Qle737 O004CO O01016 18: MOV 8256. WORDS ;SELEC’ VER. 1 ROM 
483 001110 Q12737 916009 001020 MOV SSTARTA, IMAGE  ;LOAD IMAGE ADDRESS 
784 001116 005977 900042 es: CLR @0LODBR ;CLEAR OUTPUT 
485 O0:i22 005077 000036 CLR OLODBR 
486 O21i26 004737 001720 JSR C,DOCORE 3SET_UP CORE SIZE 
487 90.232 004737 001234 JSR PC, PRIME :INIT THE DEVICES 
“SE 252.36 905077 OG0C70 CLR aPsui 
e639 Qlt4e 900.37 062630 JMP CVER sEXECUTE BACKGROUND THSx 
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GYPC: 
GTSP: 
GTXPCS: 
GTYPOS: 

OLICSR: 
DLIDBR: 
Lacan: 

R: i7S616 LOD 

GTCONE : 
STONE: 

GTLPH: 
GTLPHI: 

GTSOTM: 
GTSOTI: 

DLIVT: 
OLIVTI: 
OLOVT: 
DLOVT1: 

KRBVT: 
KREVT1: 

KRBBRL: 

SuR: 
PSW: 

PRIME: 

SIZE: 
GTOLYS: 

172000 
172092 
172004 
172006 

175610 
17561e 
175614 

320 
322 

324 
326 

177566 

60 
62 

200 

177570 
177776 

9 

LO 
OS-NOV-76 12:10 PAGE le 

sFILEOU,23TPC 
$100, 20L0-SR 
#100; a0LIC 
#100' aTKS 
BUFF 1. SOLODBR 
$1, 2PAT 
RPAT 
KPNT 

oC 

:CISPLAY DONE VECTOR 

:DISPLAY LIGHT-FEN VECO 

DISPLAY SHIFT-2UT’ TIME-CUT VEC™L 

;START THE DISPLRY 
;ENABLE GL OUTPUT 
;ENABLE DL INPUT 
;ENABLE KEYBOARD 
;QUTPUT A CHAR 
:PRESET PRINT POINTER 
;CLERR REAO BUFFER 

sEXIT 
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001146 

001400 

000020 

00001e 
001010 
001408 

000002 

900004 

000170 
oceoc4 

002130 
003904 

174104 
COSS16 

OCSS66 

cost le 

vk VERIFY MASNCEC-11-CDGTE-c 
OS-NOV-"E 10:20 

oocg04 
091230 
177556 

301236 

177464 
177460 
177454 
17740 
177444 
177440 
001314 
00S72e2 
003074 

MACYL1 2711006) 

INITGT: MeV 

2$ 
(SP)+_ (SP)¢+ 

#SWREG, J#SUR 
(SP) +, SAERRVEC 

#GTSTOP, IGTDONE 
GTBRL, aGTDNE! 
SGTLPEN JGTLPH 
GTBRL, JGTLPH 
SGTSHIF. JGTSOTM 
GTBRL, acTSOT! 
#49, GTOLYO 
#F ILEOC FILEOA 
#STATSB! INCR+4, GRPINC 
eGUFF 2, RO 

0)+ 
wr Fe+SO, RO 

#GuUFF3,RO 

OS-NOV-76 12:10 PAGE 13 

;LOAD STARTING ADDRESS 
;SAVE VALUE 
;LOAD GT ADDR 
;LOAD STARTING ADORES 
;LOAD DL-11 ADDRESSES 
;LOAD VECTOR VALUE 
;LOAD GT-40 VECTORS 

;LOAD GT TIME-OUT 

5 ‘ClL-11> 

;LOAD VECTOR VALUE 
;L0AD Di-1i VECTORS 

, :LOAD DONE 

;LOAD DONE 

=LOAD PSWi 
“SAVE VECTORS CONTENTS 
-SET UP FOR TRAP 
-SET UP TO TEST FOR SWITCH REGISTER 
TEST FOR SWITCH REGISTER 
“SWITCH REGISTER IS PRESENT 
NC SWITCH REGISTER 
“POP 2 WORDS OFF STACK 7 
“SET UP FOR SOFTWARE SWITCH REGISTER 
: RESTORE vECOTS CONTENTS 

;LOAD DONE VECTOR 

;LOAD LIGHT-PEN VECTOR 

;LORD SHIFT-OUT VECTOP 

;SET UP KRB BUFFER 
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MACY 11 27 (1006) 
NO1 

OS-NOV-7E 

CRO)+ 
#CUFF3+5C0,R0 
INTE 
OCTA 
OCTA+ 
CCTA+2 
#OLIN, DLIVT 
OLERL SOLIVTL 
#OLOut, 3DLOVT 
DLBRL,@OLCVTL 
#XBIN. aKRBVT 
KRBGRL, okRBVTL 

#PWRUP, 2824 

#PWREL, decd 
STARTB 

le:10 PAGE 14 

LOAD KRE VECTOR 
"LOAL PSW 

LOAD VECTOR 

;RESTAR” AT BEGINING 

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

“Fil | -OS-NOV-76 10:20 
S21gc2 90sc20 INTE: CLR 
OS1604 O22700 ccshe2 CMe 
901610 001374 BNE 
31612 105037 o0se77 CLRB 
001616 105037 gos7o0 <URB 
o91g22 105937 905791 CLRB 
Ro1beG b1R777 Ooesee 177346 MOV 
Boies O13777 OOIBIe 177342 MOV 
Aeis42 Oler77 C2244 177336 MOV 
Oc1iesc 0139777 s01cie 177332 MOV 
eoiese Slez777 O0eu40 177336 MOV 
COieEY Olaz77 O01226 177332 MOV 
cfieve 900207 RTS 
CO1ETY 12737 901704 000024 PWRFL: Mov 
goi7c2 sddodo HALT 
gf1704 900005 PWRUP: RESET 
Doi? 912737 301674 occoeY MOV 
Oc:714 990137 carcee JMP 

201720 912737 091754 C004 DOCORE: Mow 
351726 Olerd1 017776 MOV 
of:732 905000 CLR 
901734 062791 oegcoc 18: ADD 
Aci740 9nt200 INC 
351742 005711 TSt 
351744 922701 157776 CMP 
AOITSS «001271 BNE 
pci752 oodtos SR 
ACi754 Oeeb2 2s: CMP 
361756 005300 DEC 
Oci7E0 162701 gecocd Sue 
Sc:rey Glers? O90006 opocoy 28: = HOV 
Sti772 510137 o013ie2 MOV 
SEiv7g «162737 007776 001312 SUB 

82%. a84 
417776,Ri 

0 
#20000,R1 
RO 
(1) 
$157776,R1 
1$ 
33 
(SP)+, (SP)+ 
RO 
#20000,R1 
46,084 
R1 SIZE 
87776, SIZE 

:SET UP FOR NEM 
;SET UP ADDRESS 

:MOVE TO THE NEXT BAK 
;INC_ BANK COUNTER 
:TIMEOUT ” 
;END ? 

;POP THE STACK Xe 
;DECREMENT BANK COUNT 
:RES"ORE R1 
;RESET BUSS ERROR 

;BACK PAST LOADER 
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: 15:456 177754 
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377744 «6002052 + 
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3 i 

BOe 
Melos. 27 .lTe | TS Te ok. PE ES 

PBILT INE Tl LC EP CESS (AE nt? WORSE oHSE “ENIF. “ES” 

ra” *: “ey oo2 of - eae woe 

Sie! SgcEtEi a: ia es fe ee 
“+ a=; TER ; 
 38- BRANCH TF NO BCD 

one: STV emge®st 02 MOVE COOE BETWEEN 
WEA: “Kv Qe + ke -MEMTST Pec MEMENO Tilak 

me ees £.Fe SCORE IS FULL 

3 RB: RC sTEST FOR MORE ROOM 

Re Be XMRTS: ! we ALS SETUP RTS PC 
CLR ls 
= igh iRhis 

Ars PC 

Ty 1S THE BACKGROUND TASK WHICH WILL BE LOADED THRU 
THE REMAINDER OF MEMORY 

TST: T goPRy 
MEST: 8123456, (PCD Sn fans 
MEMOAT: 123456 

R e MENDAT#1 SRCTATE LEFT BYTE OF MEMDAT 

ry sC BIT WAS NOT? SET 
Bvt +4 
a SV BIT WAS SET 
oe B151456,MEMDAT  ; SCHECK HERE FOR CORRECT ROTATE 

eT ° sROTATE FAS Le 
CB MENOAT, DBROTVAL CHECK AGAIN REFERENCE LOn MEMORY 

en sREF. 0 LOW MEMORY FAILED 
MEMENC: Q 
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 GrHC QLISK VERZEY, MAZNOEC=1L-DOGTE-C —-ACYI1 271006) OS-NOV-"B 12:10 PAGE 16 
CosTec P11 © OS-nov-"6 10:20. 

eo s INTERRUPT SERVICE FOR THE G? STOP INTERRUPT 

67: 002130 oosT?? iv7cis GTSTOP: TST acTSR sTEST STOP 

B55 mosis Snes at is STOP INTERRUPT BUT NO STOP FLAG 
bu eis BRST oo1o22 eS ostaRTB RRR ORAT TEST 
676 pozi4 006337 0C1314 1S: DEC TEL yO : DECRENENT DELAY 

Fae Bestes ROSAS anaes 301314 HOV 18 erocyo IRESET DELAY 
579 02160 O0Se37 003074 INC SRPENC jUPOGTE GRAPH INCREMENT 
68S 32:64 Gear37 174110 oO3074 Cup BSTATSB! INCR+10,SRPINC -TEST FOR INCREMENT 
68: 02:72 90:093 BNE STST1 “BRANCH TF NOT 
£982 OC21™4 012737 bei MOV BSTATSB! INCE gretNc sRESET GRAPH INCREMENT 
653 Mecdle 018737 Sree GYST1: MOV ILEDS FILEOA 
624 e219 12777 OOO0D! 176730 MOV 81, 0GTPe ; RESUME THE DISPLAY 
GBS G2216 o0dcd2 RTI EXT 

627 O0222o Cle737 905724 OOST22 GTLPEN: MOV sF ILEOB FILEOR 
688 de Sieve? 908951 I7e71e MCV a1, acTPe ;RESUME THE DISPLAY 
be3 OOecex 05002 RTI 

6S1 22% o7000C GTSHIF: HALT 257240 SHIFT-CUT-TIME-CUT ERROR 
69 WMeesl 950:37 ccscee IMP STARTB 
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MACY32 27.1506) OS-NO''-76 

s INTERRUCT SERVICE FOR THE DL PRINTER 

12:10 PAGE 17 

DLOUT: STB 0. OCS -TEST FOR DONE 
.¢ 

HALT sERROR, PRINTER INTERRUPT BUT NC PRINTER FLAG 
IP STARTB :RESTART TEST 

MOV RY -(SP) 

DLOUTA: MOV PPNT RY sLOAD RY WITH BYTE POINTER 
MOVB BUFFILRY, PUNCHR :LOAO A CHARACTER TO BE SLTPUTTED 
INC PPNT :UPDATE CHARACTER POINTER 
CMP 849. PPNT -TES* FOR ENO 
BNE DLOuts 
CLR PPNT sCLEAR PUNCH POINTER 

DLOUTB: MCVB § PUNCHR, 2DLOCBR -QUTPUT A CHARACTER 
Rov (SP)+,R4 RESTORE RM 

:sNTERRUPT SERVICE FOR THE OL READER 

OLIN:  YSTB aDLICSR 
BMI +19 
HAL 
IMP STARTE 

MOV RY. -(SF) 
MOV RPAT RY 
MOVB  aOLIDBR,REOCHR 
BIC 8177600" REOCHR 
MOVE  REDCHR, BUFFOCRY) 
TNC RPNT 
CMP 840. RPNT 
BNE DLING 
CLA RPNT 

DUINB: MOV RPNT RY 
MSVB 08177 BUFFe FY) 
MOV SP 34, R4 
RT] 

PPNT: 
QPNT: 0 
PUNCHR: 24C 
RECCHKR: 240 

;TEST FOR DCNE 

:NOT DL_ INPUT FLAG 
3RESTART TEST 

:SAVE RY 

sREAD A CHARACTER 
“MASK CHARACTER 
“PUT CHARACTER INTO THE BUFFER 
:UPDATE READ PCINTER 
: TEST FOR END 

;ACD_CURSOR 
:RESTORE 94 
sEXIT 
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C1534 
ae noeoy 

ree eRe 
CH2737 177600 
113764 02626 
rape mc 

2002 

Lie7és = 900277 

313723 592626 
004737 C2610 
230437 3557C; 

737 
110427 «Ocs7e 
004737 9926 
110437 $ 
Ci2eb94 
Ci2603 
003002 

006093 
906953 

aja om e704 = 17 
e704 0569 
000207 

99: 

EO0e 
MACY11 27(1006) OS-NOV-76 12:10 PAGE 

sINTERRUPT SERVICE FOR THE KEYBORRD 

KBIN: YSTB ee 
BMI +1 
He. T 
IMP STARTB 

my cig 
V KPAT, 

INC 
CMP #40. .KPNT 
BNE «1S 
CLR 9 KPNT 

i$: MSV. KPNT,RY 
MOVB 8177, BUFF3<R4: 

;JPDATE OCTAL READOUT 

MOV KBCHR R3 
JSR pc, 19$ 
MOVB so RY. OC "A+2 
SR PC. 
MOVB  =s_- RH" OC TAs] 
ISR PC il 
MOVE = RY OC TA 
MOV LSP }6 RY 
MOY (SP)4'R3 
RTI 

Lis ROR R3 
POR R3 
ROR R 

RTS 

KPNT: Q 
KBe 240 

m0 
MOVE STKE: Race 
BIc 8177609, KBCHR 
MOVE KECHR. SBUFF3<4) 

18 

; TEST FOR DONE 

sNOT_KRB INPUT FLAG 
;RESTART 

SAVE R3 
»SAVE RY 

;REAQ CHARACTER 
s MASK 
;SAVE THE C 

EE BOINTER 
Pe FOR CENC 

:CLEAR POINTER 

;ADD CURSOR 

;GET CHAR 
LOAD SITS 
: SAVE it 2 
: MOVE 
: SAVE atte 

TS 
sBOvE BF BITS 
: RESTORE Ry 
i RESTORE R3 

;LOAC RY 
sM@SK BITS 
sMAKE A NUMBER 
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3PART 1 OF THE BACKGROUND TASK 

OVER: MOV $1000, PCOUNT -SET UP EXECUTION COJNT 

: COMPARE THE ROM DATA TC THE IMAGE DATA 
: RO=WORD NUMBER 

: R= GORR We 
: R3=BAD ADDRESS 
: R4=BaD DATA 

BACK: MOV 80,%0 ;SETUP_ INITIAL WORD NUMBER 
MOV IMAGE , %1 :SET UP BUFFER 
BEG TMEM *NC ROM SELECTED 
MOV ROMADD, %3 :SET UP ROM ADDRESS 

BACK1: MOV (41) %e >READ A IMAGE WORD 
MOV (%3) 44 sREAD A ROM WORD 
cup 42.74 -TEST FOR EQUAL 
BEQ patke ?BRANCH IF OK 
HAL “ERROR ROM VALUE FAILED 70 EQUAL THE 
BR Back! + THE EXPECTED 

packe: ¢ (41), (4304 ;BUMP BOTH REGISTERS 
INC “0 UPDATE WORD COUNTER 
CMP WORDS , “0 : TEST FOR LAST WCRD 
BNE BACK :BRANCK IF NOT LAST 

:PART = OF THE BACKGROUND TASK 
: EXECLTE WORSE CASE NOISE TEST THRU MEMORY 

™MEM: JSR PC. BUFFER sEXECUTE NOISE TEST 
DEC PCOUNT :DONE PASS ° 
BNE BACK :NO 
MOV 81, 3GTSR :YES RING THE BELL 
MOV 8207, dTPB “RING THE BELL 

1S: STB 2s TPS 
BPL 1S 
MOV #207, aTP 

2s: 7578 = TPS 
BPL 2s 
1ST ae4e sTEST LOC. 42 
BEO OVER -BR IF =0 
RESET 
RESET 
RESET 
MOV 3#42,RO sREAD VALUE 

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

PCOUNT: 0 
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MACYL1 27(1006) 

FILEOC: 

GOe 

POINT!LPON 

MAX 
TATSB!LPLITE 

:LINE THE EDGES OF THE SCREEN 

LONGV! INT4!LINEC 
INTX! MAXX 
0 
LONGV! LINE 
INTX 
MINUSX! MAXY 
LONGV!LINE2 
ANTXEMINUSK? MAXX 

LONGV!LINES 
INTX 
MAXY 

:SETUP THE X SINEWAVE 

GRPINC: 

POINT! INEO 

OS-NOV-76 12:10 PAGE <0 

: TOP LINE 

3RIGHT LINE 

;BOTTOM LINE 

sLEFT WINE 

sCRAW X AXIS 

:GRAPHPLOT THE X SINEWAVE 
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:SETLP THE Y SINEWAVE 

POINT 

DRAW Y AXIS 

;GRAPHPLOT THE Y SINEWAVE 
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cosTES P11 DOS-NOV-"& 10:e0 

1120 coWe36 09021 | 
112: OO4540 95332 D222 
1122 OO4DN2 900227 0227 
il23 Oo4044 g002 0234 
1724 C0404, 000241 0241 
1135 So40so occeus do45 
1126 JoyoS2 oddes2 9252 
1127 Go40s4 o0cess 0255 
1i3e 3O485_ 005261 0261 
Tes BONDEO §6000e64 0264 
ii3c S0ND62 O00267 0267 
1131 DO4oe4 09027 0271 
i132 004066 G90274 o274 
1233 DOND70 gnters 0275 
1134 004072 050276 0276 
i735 904974 000077 0277 
i236 904076 0277 
113? 904190 000277 0277 
1238 04102 900277 0277 
1139 C04194 990876 0276 
1:49 do4iDe 00874 0274 
it4] 004110 003873 0273 
1142 coxit2 908375 0270 
ti43 904214 095266 0266 
it4q DO4T1e 000363 0263 
tide O04120 990267 0257 
146 OO4l22 o09e54 0254 
i147 004124 900247 0247 
i742 904126 900243 0243 
ii“é 0041390 90Gea? 0235 
lise 004132 990832 Ne32 
118] 994134 O95e26 Q225 
1152 004136 035220 D220 
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764 004142 gOd208 
ISS 004143 cg0200 o200 
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1162 oO4152 0001 0160 
1183 o04154 000153 0153 
iiéd 90418_ 009146 0146 
1161 OO4160 900141 O141 
11€2 CO4lE2 000136 0135 
1163 OO41E4 099130 0130 
164 04166 000124 o124 
les 904170 900120 6120 
1166 004172 OOClIs 0115 
LIE? 904174 900112 O112 
1166 854176 3001C7 0107 
21E9 204200 Jooids O105 
1170 95-202 do0193 0103 
117] 094204 900101 O15! 
1172 Gos236 900195 o100 
1173 304210 000100 o100 
1174 Oo4212 900100 0100 
i7© cowe14 090190 0100 
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1179 BOw2e4 90010 0105 
1180 O04226 900!°7 0107 
1181 904230 OO¢° 2 O1l2 
1182 004232 0001.5 O115 
1183 CO4234 900121 C121 
1184 904235 00125 0125 
1185 204240 900131 0131 
1386 904242 9001 0135 
lie? pove44 ooo14e o142 
1188 OC4e4_ G0014? 0147 
1189 904250 900154 3154 
1190 004252 000161 0161 
1161 904254 900166 C166 
1:92 054286 290173 0173 
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| DOGTES.P11 — OS-NOv-76 10:20 

1194 
1195 :SETUP TO DISPLAY THE OCTAGONS 

— - 119?) poMeE0 «114000 POINT 
1198 OO4e62 001434 1434 

' 1199 oo4264 ccd7e4 724 
i 1200 04266 130039 RELATV! BLKON 
| 1201 Oove7d 041600 INTX#1600 

| ERS Beas 7G Bubs? thTxe> 
| 1804 904876 061607 INTX! MINUSX+1600+7 

1205 904300 061600 INTX! MINUSX+ 1600 
1296 OC4302 061707 INTXEMINUSX+ LEQO+MINSUY+7 
1e97 904304 O40107 INTX+MINSUY+ 
1298 004306 O4!707 INTX+1600+MINSUY +7 
1269 004310 114900 POINT 
1210 004312 001430 1430 
lei: 004314 o90710 710 
1212 04316 130020 RELATV! BLXOFF 

, dei 004320 43609 INTX+3600 
1214 004322 043617 INTX+3600+17 
1215 CO4¥324 049017 INTX417 
1216 O94326 063617 INTX! MINUSX+3600+17 
1217 004330 063690 INTX! MINUSX43600 
1218 994332 063717 INTX! MINUSX43Q00+MINSUY*+17 
1219 004334 040117 INTX+MINSUY+17 
1220 004336 043717 INTX+3600+MINSUY+17 
lee, OC434O 114000 POINT 
leee OO4342 401420 1420 
lée3 OO4344 OO0G60 660 
1224 094346 104930 SHORTV! BLKON 
1225 004350 O47E00 INTX+7600 
1226 004352 047637 INTX+7600+37 
1227 904354 040037 INTX#37 
1228 904356 067637 INTX! MINUSX+7600+37 
1229 094260 C67E00 INTX! MINUSX+7600 
1230 004362 067737 INTX! MINUSX+7600+MINSUY+37 
1231 004264 040137 INTX4+MINSUY +37 
1232 004366 047737 INTX+76004MINSJY+37 
1233 004370 114000 POINT 
1234 004372 001400 1400 
leas 004374 oodeo0 600 
1236 004376 104020 SHORTV! BLKOFF 
1227 004400 057690 INTX+17600 
1228 OO4402 057677 INTX+17600+77 
1239 OO4494 040077 INTX+77 
1240 OO4406 077677 INTX! MINUSX+ 17609477 
1241 CO44i0 977600 INTX!MINUSX+17600 
lé42 904412 077777 INTX! MINUSX+1 7600+MINSUY +7? 
1243 OO4414 940177 INTX+MINSUY+77 
1e44 904416 057777 INTX+17600+MINSUY+77 
1e45 094420 114030 PGINT!BLKON 
1e46 CO4422 001360 1360 
1e47 so44e4 900520 520 
le48 CO4426 110000 LONG! sCCTOGON BY LENGTH OF 13? 
1249 904430 940137 INTX+137 
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22s me7 oO dL Lelec POINT! BLKOFF PL POFF 
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sere OOSSOE OCCi7* 7? 
le73) DON810 = ayasoc NTX 
se74 OHSle cooite 17? 
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seSD) DSHS 79240 STRYSHPITALD 
2&2, 2sNeSe 3 ven . *HAR ; 
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MACY 22 27(1006) 

PCINT 
100 
MAXY- 130 
CHAR 
-ASCIT 

sASCIZ ob 878848" (#4, -. 0129456789: +¢ 2) 79 

C03 
OS-NOV-76 12:10 PAGE 29 

ae he 

* BABCDEF GHI JKLMNOPORS TUVWXYZ’ 

APrrras 
220 
MAXY~200 
CHAR 
“BYTE = 140, 141, 142, 143, 144, 145, 146, 147 

BYTE 150,151,152, 153, 184, 155, iS6, 157 

BYTE 160,161,162, 163, 164, 165, 166, 167 

BYTE 170,171,172,173, 174, 175, 176,177 

See ae rect 
POINT 
220 

CHAR 
“BYTE = 140, 141, 142, 143, 144, 145, 146, 147 

-BYTE 150,152,152, 153, 154, 155, 156, 187 

-BYTE 160, 161, 162, 163, 164, 165, 166, 167 

-BYTE 170,171, 172,173, 174, 175,176,177 

se ITALO 

MAY'1-300 



S74HC QLICK VERIFY MAZNOEC-11-DDGTE-C 
, OOSTEC.P11 «= OS-NOV-7E 10:20 

l 114 300000 
ie Pretie 018 90: 
1364 908121 O04 

| 1385 OOS1e4 O05 506 907 
13%& O0S1e7 C19 1: C12 
136. O08 132 13 514 5:5 

| ree Beis | BE gz, 
| 1370) «(905141 023 024 025 
. dat) OOSi44 026 er 039 
/ 1372 905147 03! 32 033 

ae 
. te ON | ” 

i376 OOSI6C 170060 
1377 OCS16e 114990 
1378 O05164 000220 
1373 905166 001047 
1389 005170 100000 
1381 0017e O16 900 oc1 
1382 005175 502 253 524 

ies poses «= bis 
3385 BOSSE 513 314 O15 
1386 905211 16 
1287 O0Sel2 dec C21 cee 
1388 905215 23 de4 025 
1389 OCS220 er Ce? 30 
1390 006223 O91 C32 933 
139: 905226 C24 C3 o3e 
1232 005231 637, 31? 009 

130 ocse34 170040 
1295 
1396 
1297 00523 114000 
3298 005240 000340 
3298 005242 9015909 
1499 905844 113604 

ER
BR
ER
SR
EE
RS
 

DO3 
MACY11 27(1006) OS-NOV-76 12:10 PAGE 30 

CHAR 
-BYTE 16,0,1,2,3,4,5,6,7,10,11,12,13,14,15,1€ 

-BYTE 20,21,22,23,24,25,26,27,30,31, 32.33.34, 35, 36,37, 17.0 

EVEN 
STATSALITALL 
POINT 
220 
MAXY-330 
CHAR 
-BYTE 16,9,1,2,3,4,5,6,7,10,11, 12,13, 14, 15,16 

BYTE 20.21,22,23, 24.25, 26,27, 30,91, 32.33,6,38,26,97.17,0 

EVEN 
STATSA! ITALC 

;SETUP INTENSITY LEVEL TEST 
POINT 
340 
1090 
LONGV! SNT7!LINEO 
INTX4409 

74 
LONGV! INTE 
INTX#NGD 

POINT 
330 
00 

FenGy NTS 
ANTXe4 0 
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OCGTEC.PLl OS-NOV-"6 19:20 

i Be? Likes ee 
MB] cate 114000 POINT 

He ieee Mom a ist 12 NGV!INTS 
1425 aS basuon int TRe4bO 
is26 OCS330 oococs 
427 O00S332 114002 Boga 
726 =COS354 90T340 34 
2725 025336 OOS54+2 S49 
atco (QOEB4 «112400 LONGVEINT2 
Ta: BOERNE 0405 -INTX#400 
"432 08344 dod000 0 
2433 SCS346 11490C PCINT 
2424 OCS3S0 OOS34C 340 
id 90S3Se 000590 500 
2436 005354 112205 LONGV! INT! 
135 pate pata ee 

i429 Boeaee 134009 OINT 
1440 Q0S364 000349 340 
2441 00S366 OO0440 440 
i442 998375 11200C LONGV? INTO 
443 205372 040400 INTX#400 
+ade 905374 900000 0 

3 :SETUP THE MESSAGA BUFFERS 
4 

is4@ O0S37& 117900 POINT! INTY iS Be Be - re: Boedds | Taeoss EHOR ee ele wow we le o wold “ 7) 

2455 O2S4e2 O4eSO4 ares? OYCSSO BUFF: ASCII /DECGRAPHIC-11 DISPLAY TERMINAL ST4C VRIY 
wi 

o75E SoS4S2 ONES22 C4711! 46101 
253 SOS46O M2440 O3Ele4 Cectle6 

2461 O8C4%72 114990 PCINT 
462 O0S474 900400 400 
it€3 005476 900320 320 
464 005590 190900 CHAR 
st€5 O05S02 047503 927115 O44440 ASCII /COM. INPUT / 
2466 CCSS10 20116 OSe1eS OF0040 
2467 o0ssi6b £99 es 9900 BJFFe: BYTE 0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0 

1968 =QOSS 000 GOC oC0 

2473 COSS4G coc 090 
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-Pll OS-NOV-"6 10:29 

eB 
Q00 oc0 
090 000 
090 occ 

ae re: 
000490 
CO03SC 

Og 113) 02710 ; 7 Bi) Sie 
209 doc 
000 coc 
290 300 
299 000 
CS 900 
009 909 
20c 000 
220 230 
202 099 
029 000 
299 290 
do0 Coc 
236 oJ 
18.8) 3/8)6) 

114000 
200400 
902400 
109000 
41517 CeCie24 

920 oCC 
164000 
164290 
16490 
1640S° 
164900 
164008 
164900 
L602 
00°75e2 
114920 
001990 
000440 
190S00 
4514 044197 
oteSed O2Cile 
90012 

173400 
16 
C0302 

cesS24 
44S 10 

MACY 1i 2711006) 

BUFFS: 

OCTA: 

FILECA: 
FILECB: 

FILECC: 8 

FO3 

-BYTE 

POINT 
4 
350 
CHAR 
“ASCII 
BYTE 

/KRB. INPUT / 

-BYTE 

/OCT / 

/LIGHT-PEN HIT’ 

OS-NOV-76 12:10 PAGE 32 

0,0,0,0,0,0,0,0,0,0.9,0,0,0,0,0,0,0,0,0 

9,9,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0 

0,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0.0,0,0,0 
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MACYIi 2761006) OS-NOV-76 12:10 PAGE 33 

[PFRRERSEAERELESEDESEEERSEEEESSESSERSELL ESSE ESTES ES ES 
: EXCEPT FOR THE NEW ORGIN ADDRESS AND SEVERAL “! 169000" 
: FOR_ADDRESS FUOGING THIS IS AN EXACT COPY OF THE CONTENTS 
: OF THE GT-40 BOOTSTRAP VERSION 82 
SEERESSREREREDEEESEREREREREERELEE REDS EEEESEEEERER ERLE TEE 

-TITLE SCROLLING ROM BOOTSTRAP FOR THE GT4O 

; BOOTGT.T16 OCT 10, 1973 

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION 
14% RASH stacet 

YNARD, MASSACHUSETTS 

O
e
 
e
e
 
w
e
 
w
e
 

01754 

WRITTEN BY JACK BURNESS. 

HIS 
paar Lay TERMINAL. IT INCLUDES SCRCLLING ANC AN END OF 

T 
; THE GT4Y 

H FOR THE LOADER. 
0 

: MEMORY SE 

PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FCR 

NARY OUTPUT -ENABL ABS,AMA sASSE LER DIRECTIVES FOR ABSOLUTE 

-SBTTL DEFINITION SECTION 

STE: USE “MACCLX™ TO ASSEMBLE THIS PROGRAM. 
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™ BOC*STRAP FCS “ME GT4O MACY OS-NOV'-76 12:10 PAGE 34 Y11 

OS-NOV-"6 12:20 DEF INIT 

REGISTER DEFINI™ IONS 

,; BASIC CEFINTICNS 

R010 SDEFINE STANDARD VALJES. 

alalate’- RB=%2 
053003 Ri273 
6C9904 Raend 
aia RS=%5 

talete" Speub 
aisahatans Beane 

; GT4O DEFINTIONS 

rsstes CHAR=RO SCONTAINS THE INPUT CHARACTER. 
050) BOINTRERI iBOrNTS To NEXT INSEPTICN SYTE IN DISPLAY BUFFER 

aetafa TASCNT=RE SCHARACTER COUNTER FOR THE “"AB™ FEATURE. 
aefatatak SCAN=R3 ‘GENERALLY CONTAINS A POINTER wHICH 

STE SED WHEN SCANNING MEMORY FOR SCMETHING. 
o0c004 HOLD=RY ‘TPPICALLY A TEMPORARY WHICH I$ USED “2 RETAIN 

‘a VALUE FOR A SHORT TIME. 
popons COUNTRERS ‘TYPICALLY USED AS A COUNTER. 

; ADER DEFINITIONS 

50090; LO REPOINTR ETRE TCREGRY ADDRESS’ TO BE LOADED 
aisle L ROR ERENT TORRE eee Pere OR PO Re 
ataletalet3 C“CKSMSCOUNTR cHECKSUM ON THE INPGT DATA, 
o00003 TNDEX=SCAN ‘INDICATES HOW To ASSEMBLE THE 8 BIT CHARACTER. 
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1660CC 

17S610 

ee Hl 
177569 
177562 

172090 
17200¢ 

160000 
173092 

MACY11_ 27(1006) 
DEFINITION SECTION 

ORIGIN=166000 

DL111S=17S610 
DLILIB=DL111S+e2 

Bri iGesbc71d8+8 
KBD1S=177560 
KBDIB=KBDIS+2 
aT4OPC=172200 
GTYOSR=GTY4OPC+e 

BSTRRT=1000 
BLIMIT=7000 
TMPEND=7776 
CORSTR=4 
JMPAQD=BLIMIT+1C. 
NUMLIN=3e. 

CRLF=S015 
ALTMOD=175 

DISJMP=16900C 
DISTOP=173000 

103 
OS-NOV-76 12:10 PAGE 35 

MAJOR SYSTEM OEFINITIONS 

;ORIGIN OF THE BOOTSTRAF. 

; INPUT STATUS REGISTER OF OL1: 
INPUT CHARACTER FROM OL11 

GUYBUT SMERAeTER Te TRE bc 1 
;KEYBCARD INPUT STATUS 
;CURRENT CHARACTER FROM KEYBORRC. 

:GT4O PROGRAM COUNTER. 
:GT4O STATUS REGISTER ADDRESS. 

sSTART OF THE DISPLAY BUFFER 
SAPPROXIMATE END OF THE DISPLAY BLFFER. 
LOCATION OF INITIALIZATION STACK. 
:LOCATION OF PDP-11 TRAP VECTOR. 
;WHERE THE POINTER IS TC FIRST CHAR ON SCREEN 
:NUMBER OF LINES ON TEXT TC ShOW ON THE SCREEN 

;CARRIAGE RETURN - LINE FEED 
-THE “KEY” CHARACTER [I.£. ALTMODE). 

sTHE GT4YCQ JMP_INSTRUCTIC 
:THE GT49 STOP DISPLAY INSTRUCTION. 

-SBYTL INITIALIZATION AND RESTART COLE 
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ape doe 
006010 

006014 
OOET20 
O0&024 

006726 
O0€032 

O2E036 
026940 

WCbS42 

S06044 

peace 
SOECE4 

906000 

010306 

196727 
1Beo%6 
905937 

000007 175610 
007776 

175614 
166652 

900004 
166042 

175614 

175614 

START: 

ENOCOR: 

NCOTHER: 

1$: 

JQ3 
(1006) OS-NOV-76 12:10 PAGE 
ATICN AND RESTART CODE 

GT40 BOOTSTRAP CODE 

=6000 

=ORIGIN 

COLD INITIALIZATION CODE 

RESET 
MOV #7,DL11IS 
MOV 8TMPEND, SP 

INC OL110S 
SR SCAN, OUTLIT! 160000 
.WORD O 

MOV #CORSTR, SCAN 
MOV #NOTHERE! 160000, (SCAN)+ 

CLR (SCAN) + 
BR ENDCOR 

TST - (SCAN) 

MOV SCAN, SP 

TSTB BL 1108 
BPL 1 
CLR DL110S 

36 

;CEFINE ORIGIN OF THE BOCTS7RAP. 

;RESET ALL HARDWARE NOW. 
sINITIALIZE DL-11 INPUT NOW. 
;ESTABLISH A GOOD TEMPORARY STACK 
i POINTER FOR GORE SEARCH. 
;SET BREAK BI 
;FOR 2 CHARACTER TIMES 
;SEND TWO ZERO'S 

;GET ADDRESS OF BAO CORE TRAP VECTOR. 
;AND INSERT A POINTER TO US THERE. 

;NOW CLEAR ALL OF MEMORY BEYOND THE PCIN'ER, 
sUNTIL WE RUN OUT OF MEMORY AND TRAP. 

sWHEN WE TRAP OUT HE COME HERE. 
WE BACK UP POINTER TO GOOD CORE. 
“NOTE THAT IF WE TRAP OUT AGAIN. IT 
“IS STILL OK, BECAUSE WE WILL LOOP 
“UNTIL WE GET A GOOD CORE ADDRESS. 
“WHEN WE GET ONE, THAT IS LAST LOCATION 
“IN THE MACHINE. AND HENCE OUR SP. 
SEE IF BREAK IS DONE 
"NO GO BACK 
:CLEAR BREAK BIT 

RESTART INITIALIZATION CODE WHEN COMMUNICATICNS IS WORKING. 
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036060 

205064 
026070 

006074 
906:00 
006102 

096124 

006 lee 
906124 

OCE126 

OS-NOV-"6 19:20 

eras 

096700 
005040 

905015 

166432 

~C6776 

RESTRT: 

SETLP1: 

SETLPe: 

SETLP3: 

SETOUN: 

27(1006) 
IZATIC 

.SBTTL 

KO3 
OS-NOV-76 12:10 PAGE 37 

N AND RESTART CODE 

#TMPEND, SP sFORCE THE SP TO LIMIT OF EXISTING CORE. 

#BL IMIT-NUMLIN-NUMLIN, SCAN sNOW WE WILL FILL THE KEY AREAS OF THE 
SNUMLIN, TABCNT -DISPLAY BUFFER WITH INITIAL CR-LF’S 

sCRF. (SCAN) + s INSERT A CRLF NOW. 
TABCNT *AND LOCP UNTIL DONE. 
SETLPL “THUS DISPLAY CORE IS ALMOST CORRECT. 

#SETUP! 160000, SCAN 

(SCAN) +, TABCNT 
SETOUN 
(SCAN) +,POINTR 

(SCAN) +, (POINTR)+ 
TABCNT 
SETLP3 
SETLPe 

#sBLIMIT-2,POINTR 

VTOS SIMULATOR 

;NOW WE WILL INITALIZE CORE FOR THE 
;DISPLAY. PICK LP POINTER TO LIST. 

;GET NUMBER of ITEMS TO INSERT. 
;IF ZERO, WE ARE DONE. 
:PICK UP FIRST CORE ASDRESS POINTER. 

;MOVE OVER A DATA ITEM NOW. 
ALL DONE? 
:NOPE. MOVE OVER THE NEXT. 
;YES. GET NEXT MAJOR LIST TO INSERT. 

sESTABLISH THE BUFFEP POINTER NOW. 
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Pil 

006166 
006170 

WCéele 
CObE16 
06220 

00b22e 

cob244 

006246 

326250 
coeeS4 

18) 7-4-1) 

OS-NOV- 

004727 
205202 
o00744 

012700 
004737 
903595 
032792 
901370 
900733 

111705 

oo040s 

005037 
000726 

01279¢ 

ABBe 4 
Ol 

oodo40 

000007 
000007 

177777 

166350 

ooo940 
166350 

000007 

172602 

000040 

MACY11 27(1006) 
VTOS SIMULATCR 

NXTCHR: JSR 

cR: MOV 

NORMAL: JSR 

TAB: MOV 

VT: MOVB 

BELL: sR 

FF: MOV 

LO3 
OS-NOV-76 12:10 PAGE 38 

VTOS (SCROLLING) PORTION OF THE BOCTSTRAP 

PC. GETCHR! 1609CC 
CHAR, #177 
NXTCHR 
CHAR. #40 
NORMAL 
CHAR, SCAN 
87, SCAN 
SCAN, #7 

#-1, TABCNT 

PC, INSERT! 160090 
TABCNT 
NXTCHR 

#40, CHAR 
Pc. fNSERT! 160000 
TABCNT 
#7. TABCNT 
TAB 
NXTCHR 

(PC), COUNTR 

FFLOOP 

GTYOSR 
NATCHR 

sHUMLIN, COUNTR 

GET A CHARACTER NCW. 
:IS IT ott OF RANGE? 
“YEP, GET ANOTHER ONE. 
-15 IT A PRINTING CHARACTER? 
:YES. IT’S A NORMAL PRINTING CHARACTER. 
“MOVE IT OVER SO WE CAN PLAY WITH IT. 
“BIAS SO THA” BELL [7] IS ZERO. 
“IF CHARACTER IS LESS THEN BELL OR 
:GREATER THEN CR, THEN IGNORE. 
-IF GOOD, MAKE It WORD INDEX. 
:AND GO TO THE CORRECT ROUTINE. 

BELL 
ACKSPACE 

TAB 
B 

LINE FEEO { LF} 
VERTICAL TAB CVT] 

C 
ORM FEED [FF] 

ifs 
12 
13 
14 
SIS=CARRIAGE RETURN [CR] 

;RESET TAB POSITION ON A CR, AND 
‘FALL THROUGH TO INSERT THE ' CHARACTER. 

INSERT THE CHARACTER IN THE BUFFER. 
: UPDATE tag POSITION NOW. 
“AND GET NEXT CHARACTER. 

:0N A TAB, INSERT BLANKS UNTIL THE 
-NEXT CHARACTER PCSITION IS A MULTIPLE 

sOF 8. 
SARE He DONE YET? 

ESS 

;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. 
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1939 
, 1840 O06262 012700 ococdle FFLOOP: MOV #12. CHAR MAKE THE CHARACTER A WINEFEED. 

184 SObeb6 904737 166304 ISR PC LFSUB! 160000 "00 A LINEFESD 
1842 Oo6a72 695205 DEC COUNTR : BONE? 
1843 026274 90337 SCT FFLOOP :NOPE. KEEP SENDING THEM. 

! ig4s O0b2e76 Ocenm1s BR NX TCHR YES. NOW RETJRN. DO NOT FALL THRCUGH. 

1846 
| {O47 anegog o1eTHe 166132 LF: MOV #NXTCHR! 160009, -(SP) “RETURN TO NXTCHR AFTER PROCESSING 

648 -THE LF BY FAKING @ JSR. 

185C 006304 013703 007012 LFSUB: MOV JMPADD. SCAN GET POINTER TO FIRST CHAR ON SCREEN 

‘852 006310 122309 LFLOOP: CMPB (S6 AN) +, CHAR “AND LOOK FOR A LINEFEED. 
1863 O631l2 Oc!4os BEQ LFOUND ?GCT IT. SEARCH HAS ENDED. 
1854 O063i4 O203e7 oo7000 CMP SCAN #BLIMIT ARE WE AT END GF BUFFER? 
1885 996329 103773 BLO LFLOOP "NOPE. KEEP ON LOOKING. 
185& 906322 012703 oo100c Kat RESTART. SCAN -IF AT TOP, RESET TO BOTTOM OF BUFFER 

| <8 7 Q06326 000770 BR LFLOOP "AND KEEP ON LOOKING. 

' 18&9 006330 ooS203 LFOUND: INC SCAN sWE'VE GOT THE LINE FEED. STOP SHOWING 
1860 O06232 O42703 oD9001 BIC #1, SCAN "FIRST LINE BY CHANGING THE “DISIMP 
1861 006336 919337 907012 MOV SCAN. JMPADD INSTRUCTION TO FIRST CHAR BEYOND LF. 
1862 096342 004737 166350 JSR PC TABERT? 150000 INSERT THE LF IN THE BUFFER. 
1863 86346 OOSCIC CLR CHAR SAND THEN INSERT ONE NULL CHARACTER BECAUSE 
1264 “THE “DISJMP™ ADDFESS MUST BE EVEN, AND 
S865 ?THIS GUARANTEES WE WILL NOT LOSE A 
1856 2@ GCOD DATA CHARACTER. WE FALL THROUGH 
$867 >TO INSERT THE NULL IN THE BUFFER. 

ee 
1870 90635C 110021 INSERT: MOVB —s- CHAR, (POINTR)+ “STICK IN THE CHARACTER NCW. 
1871 306352 03279! so0col IT #! POINTR :IS NEXT POSITION EVEN OR ODD? 
1872 006356 091921 BNE INSRT ODD. NO PROBLEMS. SPACE IS ALLOCATED. 
1873 006360 Oedie? 007000 CMP POINTA, #BLIMIT EVEN. ARE WE AT THE END OF THE BUFFER? 
1874 O06264 103410 BLO INSRTL’ =NO. JUST MAKE ROOM FOR ANOTHER WORD. 
1875 096366 010193 MOV POINTR, SCAN AT THE END. MOVE THE STUFF TO THE 
1876 006279 912701 001000 MOV sBSTART POINTR BEGINNING OF THE BUF FER 
i877 006374 004737 166406 JSR PC INSRTL! 160000 ;CALL THE ROUTINE TO SAVE SPACE. 
1878 006400 095023 CLR (SCAN) + sAND CLEAR UP THE INSTRUCTIONS AT THE 
1879 f06402 09591 CLR (SCAN) “END OF THE BUFFER. 
1880 O6404 90020 RTS pC SAND THEN RETURN. 

18 4 21 INSR7L: CMP NTR). (POINTR)+ :BYPASS TH 0 SJMP" BY TO _POJNTR. 
18 PRET posit 166474 MOY WUPARER! 1860 (POINTR) :NOW INSER ATS IME I Ne FAN erton TO IN HEADER 
1824 OO6414 Oie741 160990 MOV SDISINP -(POINTR) “AND IT'S ADDRESS (PUT eM IN BACKWARDS). 
1886 096420 05941 CLR -(POINTR) ‘MAKE AVAILABLE A NEW CHARACTER SPOT. 

1667 o064e2 c002C7 INSRTX: RTS PC :FINALLY RETURN TO THE CALLER. 

1689 
189¢ 
1861 

2 189 
1833 006424 012737 001000 172000 GTBUSE: MOV #BSTART,GTYOPC ;ON A BUS ERROR, WE MERELY RESTART THE GT4O AT 
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1995 sTHE RTI_FOR THIS ROLT INE 
; 1896 SIS THE FIRST WORD OF 
' 1997 *BELOW-1T SAVES A WORD! 
| 1998 

1899 
1900 

| 901 
1902 

| 3903 
| 1904 
| 1599S 

1906 
1997 
1958 
1903 : INITIALIZATION TABLE FOR THE SCROLLER 

1911 

13 
19:4 006432 099002 SETUP: .WORD 2 -INITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE 
$$15 096424 009230 “WORD 339 STARTING AT LOCATION 330 
1916 COB4Y36 165424 “WORD  GTBUSE! 160000 “FIRST WORD IS POINTER TO BUS ERROR ROUT 
1927 oo644¢e 009209 “WORD 200 : SECOND hoaa IS NEW SATUS WORD ON INTERLUPT. 

1919 o06442 9D0007 .WORD 7? s INITIALIZE THE END OF THE BUFFER TO 
1920 OOE444 006776 "WORD  BLIMIT-2 1@ CLEAR SPACE TO INSERT THE CHARACTER. 
1921 OCe44e g090c0 “WORD 0 ‘THIS IS THE “RUNNING” START. THIS IS 
1922 OCeYSO 160099 166474 "WORD DISJMP, HEADER! 169000 “FOLLOWED BY A DISJMP TO OUR HEADER BLOC 
1923 OCE4S4 169000 aQion9 "WORD © DISTJMP/BSTART AND THEN A DISIMP TO THE START CF THE BUFFER 
i3e4 Coe460 160000 006700 "WORD  DISIMPSBLIMIT-NUMLIN- -numtIN “AND A DISIMP TO THE FIRST CHAR ON SCREE 

1926 OOB4EY oODD00) .WORD 1 sFINALLY START THE GTYC GCING AT 
1927 OCe¥ee 172000 “WORD  GTYOPC “THE POSITION INSTRUCTION IN THE 
1328 Q06470 166474 "WORD HEADER! 160000 “HEADER BLOCK. 

1930 006472 cn0900 .WORD 0 “END OF INIT CODE 

1932 : HEADER BLOCK FOR THE SCROLLER 

1934 OCEY74 , 103334 HEADER: .WORD 199334 sENABL CHAR MODE BLINKING 
1925 006476 -.009:77 “WORD 177 ?A BLINKING BOX-RUB OL” 
1936 O0eS00 ‘116104 "WORD 116124 -GO TO POINT MODE 
1937 906502 171340 “WORD 171340 _ LOAD STATUS REGISTER 
1928 OCeS94 o09099 001352 "WORD 01352 "POINT TO UPPER LEFT 
1939 O06€10 102324 "weRD 103324 =BACK TO CHAR MODE 
1330 Oo6f12 160000 7007010 “WORD  DISJMP, JMPADD-2 AND TC THE CHANGING SMP INST. 

1942 .SBTTL COMMUNICATIONS AND MISC. SUPPORT ROUTINES 
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MACY11 27 (1006) 
COMMUNT CATIONS 

aE TOL: 

GETOLI: 

GETSHR: J 

MOV 
PRE Si R: 

BOY 
-NOV- O PAGE 41 
MISC. 78 pbdg ROUTINES 

COMMUNICATICNS HANDLING ROUTINES 

KBOIS 
OL 

PC age ToL TOL? +ABiCO0 

es 

PC GETDL #160000 

sDISTOP, JMPADD-2 
RESTRT! 160009 

sCHECK THE HOST INPUT STATUS. 
:HOST 1D NOT SEND ANYTHING 

T US A CHARACTER. Pace ess IT. 
+ REENOELE THE HOST TELECOMMUNICATIONS. 
:MAKE CHARACTER Just SEVEN BITS. 
TF NULL IGNORE 

TER? 
HOST MACHINE. 
THE HOST. 

ieeT 8 EHABAC TERE FROM THE HCST NOW. 

NO. EXIT NOW. 

v YES. +7 ohn ot ANCTHER ONE NOW. 

ites. “START LOADING NOW. 
31S IT 
NO. IGNORE THE ALTMODE ANO JUST RETURN TME CHAR 

*. YES. REE Ne Byer TSH IN Tt uf’ alteeR TINS, Rack 

o 

THE “SET A SIX BIT CHARACTER” ROLTINE 
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906635 JOYTIT 16ESEH SETSIX: ISR PC ,GETCHR! 16000C -GE” f CHARACTER NOw. 
xapba4 Pecne? S0ooHC cre CHAR, BHC S47 6 fi sgl PRINTING CHARACTER” 
AAGENC 1? wT pat ‘AS, 
S%E42 020027 005137 oép CHAR #127 IT'S Bre ENOUGH. IS IT T20 BIG? 
O664E 903554 BGT L.Bat “YEP, ABURT. 

n06650 900207 SETEX": RTS pz sRETURN 7G THE CALLER. 

: THIS CUTPUTS TWO CHARACTERS VIA A 
; JSR SCAN. OU*LIT 
; * 70 CHARACTERS’ 

112337 17Sb1E QLTLIT: MO .SCAN}+,DLILO 
Sere lie EP te MO (SSAN) +: OL113 sDCJ3LE BUFFERED 
O06b2 955253 R*S SCAN : RETURN 

; THE “GET AN EIGHT BIT CHARACTER” RCLT! 

THIS ROUTINE DIFFERS FROM THE pre OU ROUTINES 
N THAT IT WILL TAKE SIX BIT CHARACTERS AND ASSEMBLE 
HEM FOR THE LOADER TC USE. NOTE THAT PRO THIS POINT 

ON WE WILL SWITCH TO THE LOADER DEFINITIONS OF THE 

e
e
 
0
 

o
o
 

o
o
 

w
e
 

a
e
 

o
o
 

REGISTERS, THUS THE CHARACTER IS RETUBNED IN 
REGISTER “L.BYT™ RATHER THAN CHAR .THOUGH THEY ARE 
PHYSICALLY THE SAME). 

SO6]E4Y 004737 166630 GETe: JSR PC, GETS 1x2 160000 :GET_A_SIXBIT CHARACTER. 
626670 10046 MCV ss L. BYT, - (SP) ;SAVE_IT ON THE STACK. 
Robbe Boer: 1ST CINDER) s ; UPDATE IND X TO NEXT ITEM (ALL ARE #2) 

74 163 166676 IMP 8-2! 1E0000( INDEX: DISPATCH ACCORDING TO THE INDEX. 

0700 9CI4O4 GETSTB: SET81 :INDEX=2: ASSEMBLE FIRST CHAR 
Beas Bodie Br 782 :INDEX=4: ASSEMBLE SECOND CHAR 
00674 BR GET83 SINDEX=6: ASSEMBLE THIRD AND LAST CHAR 

INOEX=8: RESET INDEX TO 0 [2] ANO RETRY 

S0&706 012703 o90C02 GETB4:. MOV 82, INDEX :THE FOURTH INOEX IS T HE SAME AS THE FIRST 
: INDEX. JUST RESET IT ANC FALL THROUGH. 
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2oss 
2556 O0ETI2 «2le737 «SBEB3C SETI: JSR PC, GETSIX! 160000 SE" GNSTHER CHARACTER Now, 
as7 OA zag eto MOV L-ByT, HOLE s AND par bFRve 1T FSR NES” TIME TaRC ah, 
Bree NETS BAEDS- ASL LBYT “NOW THROW AWAY LEFT MOST BITS < 
5069 era 906200 ast L.BYT [THE @ BIT CHARACTER. NOW MERGE : 
2mL BDETEY «106300 ASLB sé. BYT “THE LEFT TWO BITS OF THE 
226; Pere 196116 ROL (SP) NEW SIX BIT CHARACTER WITH THE SIX 
obs - 19438 ast Li Br? “BITS FROM THE CHARACTER ON ThE 
D362 SE73E «10BL1 ROLB (SP) 3 ACK, 1ST CHARACTER IS NCW ASSEMBLED, 
Fle’ Sela Spc" Manah g-. 3818) MOV (SP14,L.BYT 50 We et L RETURN IT 10 "HE USER. 
065 5Oe73 |50523* RTS pC SHALL RETURN TC HIM. 

Ea Su 
2068 DOETHO SE’B2: ASL _ By? iT SECOND CHARACTER IS CREATED FROM 
25 Menus as. L By? G RIGHT BITS OF THE PREVIDUS CHARACTER 

“> SOETH4 106300 QSLB soL.BYT ane THE FOUR MIDSOLE BITS 3F THE PRESENT 
ort QO6745 106154 ROLB HOLD :8 BIT CHARACTER. 
Ears OO675C 106300 ASLB «LL. BYT WE WILL CREATE THE NEW 8 BI” 
2573 WOE7SE 13E104 ROLB D [IN THIS REGISTER, SINCE IT 
E74 O0E754 156300 ASLB soL. BYT ?MORE CONVIENT. WE WILL MOVE OVER THE 
zo75 DOE75& 106104 ROLB D ANSWER AT THE END. 
2576 O08: 158300 aSLB so. BYT 20) 
en7? ~D067be 105104 RX.B HOLD > CONE. 
en7B SOETEN OL NOC MOV HO!LD,L.BYT :BRING OVER THE VALLE. 
2079 TER O26 04 MOV (SP)+, HOLD "AND REMEMBER THE LAST CHARACTER WE RECEIVED. 
ere. 30775 500207 RTS pC “FINO RETURN TO THE CALLER. 
Cue 

Eel=" 
2503 906772 906 190 GETS3: ROL L.BYT sETNAL CHARACTER IS EASY JUST A 
2564 506774 106! ROLB  L.BYT >SIMPLE MERGER OF LEFT TWO BITS OF 
e786 096776 ROR HOLD *PREVIOUS VALUE WITH RIGHT SIX BITS 

pa7joc §=619630c RORB L.BYT [OF LAST (4TH) CHARACTER RECEIVED. 
2087 90700; ROR HOLD 
20g8 OC7904 10605 RORB  -L.BYT AND WE ARE DONE. 

007006 905726 TST (SP)4 FINALLY THROW AWAY STACK. 
eos 907910 o00267 RT PC SANO RETURN TO THE CALLER. 

2093 
2503 
Fla-€ 
2095 
Fag 
20a? 
Fa] 
2099 
Ste) 
21a} 
e132 

.SBTTL THE LOADER 
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FOR THE aT4O 
18:2¢ 

173000 907019 

167114 

167114 

16726 

O09094 
200002 

1666Se 
102 

166664 

167114 

1E7114 

MACYLi 27(1006) 
THE LOADER 

ORDER: MOV 

CLR 

L.LDe: CLR 

L.L03: JSR 

L.LD4: MOVB 
BR 

L.PTR: JSR 

L.GWRO: JSR 

EO4 
OS-NOV-76 12:10 PAGE 44 

THE LORDER 

sOISTOP, JMPADC-2 

INDEX 

L.CKSM 
Be L.PTR!1600C0 
L.BYT 
t De 

PC,L.PTR! 160000 

PC,L.GWRO! 160000 
L.BC 

t BYT 

L. 
PC.L.GWRO! 160090 
LBYT,L.AOR 

PTR! 160003 

SCAN guTL TT? 160000 
ALTMOD 
PREST wy 8 

L.BYT, (L.ADR)+ 
t.L03 

PC, GETS! 160000 
PC GE TB: APR 
L.BC 

PC 

PC.L. PTR! 160000 
L.BYT,-(SP 
PCL. bTRETeOCoD 

:UPDATE ft 
sDECREMENT THE CHARACTER COUNTER. 
sANC RETURN TO THE CALLER NOW. 

;STOP THE GT4O BY INSERTING A WCIS™CE™ ih TmE LT 

;RESET THE 8 BIT ASSEMBLER TU THE FISET crake 

:CLEAR THE CHECKSUM 
GET A BYTE NOW. 
31S IT A_ONE (HEADER:” 
NO. WAIT FOR THE ONE. 

;YES. SKIP OVER THE NEXT CHARACTER NOW. 

“ASSEMBLE A WORD NOW. 
sMOVE OVER TO THE COUNTER. 
REDUCE TO ACTUAL DATA CCUNT. 
‘ANY DATA AT ALL? 
=NO. MUST BE END 

-YES. ASSEMBLE A DATA WORD NOW. 
sANO TRIS MUST BE THE FIRST ADDRESS. 

GET R BYTE OF DATA NOW. 

(WEB. COINTER IS MINUS. CHECK CHECKSUM, 
S CHECKSUM GOOD. GET NEXT COMMAND. 

;BAD LOAD INFORM HCS” 
SEND ALTMOSE B 
:AND RESTART THE DISPLAY. 

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

pp SENRLE AN 5 Bit CHARACTER NOW. 

‘Aap cate 6 ore. FIRST GEY A CHARACTER 

ND PHEN oe SET ANOTHER ONE. 



FO4 
SCROLLING ROM BOOTSTRAP FOR THE GT4O MACY1. 27(1006) OS-NOV-76 12:10 PAGE 45 
NOSTEC.P11  OS-NoV-76 10:20 THE LORDER 

com140 90030¢ swaBSs«L..BYT sANO THEN REASSEMBLE "~E MESS. 
087142 052609 BIS (Ps, L.BYT “WITH THE FEARSIME POWER OF "HE 1:. 
po7l44 o0o20> RTS pc "AND RETURN 76 THE CALLER. 

O0714% 004737 167126 L.IMP: JSR PC.L. HRD! 160000 “ALL DONE WITH THE LOAC. ASSEMBLE 
907152 0;0046 MOV L.BYT,-(SP) ;THE STARTING ADDRESS NOW. 

7154 O04737 167114 JSR PCL. eTRE e000 AND DON'T FORGET TO CHECKSUM IT. 
OO71E9 19570S TS1B. SL. OS 
007162 001346 BNE L.BAD sA BAD CHECKSUM. ALL IS EVIL. 

907164 004337 16&:S2 JSR SCAN, OUTLIT! 160000 -GOOD CHKSUM, INFORM HOST 
007170 175 0? “BYTE AcTMOD,°G sWITH ALTMOD G 

007172 716 900001 BIT #1, (SP) :DO WE WANT 70 START EXECLTION’ 
007176 OCl4C! BEO L.JMP1 eS AWAY WE SO. 

007200 990000 L.HALT: HALT -IF NOT, HALT. 

007292 002136 L.JMP1: JMP a(SP)+ sIF GO, THEN GO ALREADY. WHEEEE! 

.SBTTL THE SELF TEST 
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SCROLLING ROM BOCTSTRAP FOR THE uT4Q 
; DOGTEC.P11 
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OS-NOV-"E 19:29 

Cocces 
999004 

174090 

900100 

CHAR=100900 
SHORT V=2104000 
onGw=1 10508 
OINTS114 

GRAPHX= 120000 
GRAPHY=124090 
RELATV=130000 

INTO=2900 
INT1=2200 
INTe2=e4D0 
INT3=2600 
INT4=3000 
INTS=3200 
INT&=34CC 
INT723600 

LPOFF=100 
LPON=140 
BLKOFF=20 
BLKON=30 

_INEO=4 
LINE1=S 
LINEe=é 
LINE3=7 

DJMP=160000 
CNOP=164900 
STATSA=170000 
DSTOP=173400 

LPLITE=30€ 
LPDAPK=200 
TTALO=40 
TAL 1=69 

SYNONS4 

STATSB=174000 

INCR=106 
INT x=40000 
MAXX21777 
MAXY=1377 
MINUSX=20000 
MINUSY=MINUSX 
MAXSX=17600 
MAXSY=77 
MINSUY=100 

GO4 
006) OS-NOV-76 12:10 PAGE Me 

:THIS IS GT4O QUICK TEST 
i GIVES Quy CK VISUAL TEST 
;0F CONDITION SF MACHINE 
sWITHOLT READING IN OIAG 

:BRIGHTEST 

:STOP INTERRUPT 

s ITALICS OFF 
7” ON 
:SYNC ON 

sLOAD GRAPH INCR 
: INTENSIFY BIT 
rBIGGEST X VECTOR 
SBIGGEST Y VECTOR 
:THE MINUS BIT 

: BIGGEST x IN SHORTVEC 

“MINUS BIT FOR Y IN SHORTVEC 



cm — eee ee ee - 

' SCROLLING ROM BOCTSTRAP FOR "HE 
—DOGTEC.P11 © OS-NOV-76 10:29 

eee pangs she at 1gr2i4 

e256 
ees? 007214 = 134020 
2258 O00000 

2278 907254 900400 

307 
398 007342 001020 
309 907344 001030 

aT4d 
HO4 

MACY11 2761006) OS-NOV-7E 12:10 PAGE 47 
THE 

FILEO: 

SELF TEST 

MCV sF ILEO! 160000, GTYOPC gSTART THE GT4C 
WAIT AND WAT! 

SOINTIBLKOFF 

MAXY 

LONGV! INTO!LINEO 
INTX! MAXX 
0 

FONGVE INTE! LINE! 
NTX 

MINUSX! MAXY 

LONGV! INT4!LINE? 
INTXEMTNUSX MAXX 

LONGVE INTE! 'LINE3 

MAXY 

SHORTV! INTS 
77770 
SHORTV! INT7 
$7777 

POINT 
1400 
S00 
RELATV! INT4!BLKON 
57677 
77677 
77707 
$7777 

POINT 
490 
190 
STATSB! INCR+20 
POINT 
1000 
200 

GRAPHX 
1010 
1020 
1035 

;POINT-- INVISIBLE 

;DRAW TOP LINE 

:DRAW LINE 70 RIGHT 

;DRAW BOTTOM LINE 

;DRAW LINE 7O LEFT 

;TRY GRAPH MODES 



SCROLLING ROM BOOTSTRAP FOR_THE GT4O 
OS-NOV-76 10:20 DOGTEC.P11 

2310 O07246 
2311 097359 

2313 007352 
2314 007254 
2315 07356 

2317 cO72c0 

2224 097374 
22e5 007376 

031040 
001059 

114000 
001090 
001200 

124000 
091020 
001030 
eo1040 
go10s0 
001060 
160909 
1e7234 

MACY11 27(1006) 
THE SELF TEST 

1020 

TO4 
OS-NOV-7& 12:10 PAGE 48 

DIMP 
FILEO! 160000 

~SBTTL PAPER TAPE BOOT 
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S°ROLLING ROM BOOTSTRAP 
DOGTEC.Pil 

007406 
ocrHO4 
C7419 
907414 
OCT416 
OCTY422 
JO7 424 
OC? 426 

7430 
C7432 
307436 

ocr 449 
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FOR THE GT4Q 
10:eC 

c60924 

oCoc3e 

COC375 

04 
MACY11 27(1006) OS-NOV-7— 12:10 PAGE 49 
PAPER TAPE BCOT 

PAPER TAPE BOOT 

HSR=177550 sHIGH SPEED READER ADDRESS 
LSR=177580 -LOW SPEED REASER ADDRESS 
: » SORIGING 1400 

érBooT: MOV #160000,R1 :SET MEMORY CHECK LIMITS 
MOV #4 Re TRAP ROORESS IS LOC. 
MOV sptve4! 160000,23° POINTER 8 DEVICE ALORESSES 
MOV PC are sPRESET RAP ABCRESS IN LOC. 
MOV 824, SP -STACK SET UP AT SPECIAL ABDRESS 

DEVI: MOV -<R3),R4 -GET DEVICE ADDRESS 
TST aR -CHECK AVAILABILITY OF DEVICE 
BMI DEVI :CHECK DEVICE FOR ERRORS 
MOV PC, aRe *RESET TRAP ADDRESS AT LOC. 
MOV 824, SP -SPECIAL ADDRESS USED AS MASK LATER 
MOV RY, -(R1) ig NEN CHK: =READER STATUS ACDRESS 

BIC SP.RI “SET R1=X7752, MASK IN SP=24 
MOV Rl ORi :STORE OwN ROORESS IN PCINTER 

LOOP: MOV aR1 Re :GET BYTE POINTER 
INC aRY ENABLE READER 

BL 2 ‘art pene 8 ke apy 
MOVB = 2: RH) , AR ; THEN PICK IT UP AND STORE IT 
NC dR1 : Bye POIN TER 
MPB = soaRe. 837 SRED UMP OFFSET? 

BNE LODE :NOT YET 
INC (Re }+ YES, ALL DONE 
IMP -(R23 -GO EXECUTE AS BRANCH 

: DEVICE ADDRESSES FOLLOW - DO NOT CHANGE THE ORDER 

bev: LSR -LOW SPEED READER 
HSR "HIGH SPEED READER 

-SBTTL CASSETTE BOOT 



KO4 
SOROLLING ROM BOSTSTRAP FIR THE GTHO  - MACY13 27(1006) OS-NOV-76 12:10 PAGE SO 

a CASSETTE 8007 , OCSTES.P1l O&-NovVer—E 19:2 SE 

2366 ; 
o367 ; CASSETTE BOOT 

gae3 177500 tace=177500 :TR-11 CONTROL AND STATUS REGISTER 
‘ . . SCRIGIN+150C0 

esrl OOrsoc Ole700 i77S0C taBoCT: MOV sTACS RO 
ve 207504 005019 CLR CRO) :SELECT UNIT 80 

2373 007506 010701 RES: MOV PCR} sUSE FOR PIC 
2374 907510 OBerC: CoCCSe ADD sTABLE-. RI 7R1 HOLOS ADDR. OF COMMAND TABLE 
esss OC7S14 Clerde 900375 MeV #375, 82 MEMORY PTR. AND DATA FLAG 
gii8 997S20 112193 MOVB (R1l.+,R3 :TEST BITS 
ole : 

e278 COrse2e 112110 LOCF1l: MOVE (P1354, (RO) COMMAND FROM TABLE 70 TACS 
2379 «2975 100413 BMT OCNE sWHEN COMMAND CODE NEG., QUIT 
2280 CO7S26 130310 LoOPe: ITB &3, (RO) :TEST READY AND T-REG BL7S IN TACS 
226: 007530 OC1776 BEG LOop2 *LGOP ‘TIL SOMETHING COMES UP 
eg8e 007532 10S20¢ INCB Re ADVANCE MEMORY POINTER 
es€3 9075 100772 BMT LOSP1 >IF MINUS, TRY NEXT COMMAND 
2384 oCTS36 116012 900052 Mov8 2e(RQ), (Re “READ DATA INTO MEMORY _ 
2325 007542 120337 o000C0 CMPB R328 sFIRST 8YTE READ SHOULD SE ‘c40° 
e286 O27546 001767 BEQ LOUP2 7IF ¢.K., GO READ ANOTHER BYTE 
2287 007550 03903 STOP: HALT ;HALT ON ERROR 
gste O075Se 909755 BR RES sRESTART ON CONTINUE 
ind ° 

e290 = 9075S4 905710 Bone: TST RO; :CHECK FOR ERROR 
2291 207556 199774 BMI STOP ;HALT ON ERROR 
5236 907566 005007 CLR PC := “JMP Qs0’ 
Css e 

2234+ O07Sbe 017640 *aBLE: .WORD 17649 ;.BYTE 240: READY+T-REQ. 
2335 ;.BYTE 37: I.BS+READY+G0 
22% 007564 062415 WORD = 2415 ;.BYTE 15: SFB+G0 
2337 ;.BYTE 5: READ+G0 
2398 OC7SEE 112024 -WORD 112024 +. BYTE 24: READ iL Be 
2239 ;.BYTE 224: READ+ILBS+E.0. TABLE 
e400 007570 900000 91920900 WORD 0,0 ; THESE ARE FILLER WORDS 
esci 07574 167500 “WORD TABOOT! 160000 ;POWER UP VECTOR AND PRIORITY 
pate OC?s76 >2OC346 -WORD 340 ; 

2404 
25c5 .SBTTL MP21-DB S007 



SCROLLING ROM BOOTSTRAP FOR THE GT4O 
DOGTEC.P11 
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907650 
007652 

007654 
007656 
OO76ES 

007662 
OC7664 
007666 
007670 
00767¢e 
007674 
007676 
007700 
00770e 
007704 
007706 
007710 
9977 \e 

07714 
007716 

OS-NOV-76 10:20 

000410 

00G200 
10CC00 

010702 
9004e2 
176716 

000005 

0001ie 

167600 
00034C 

04 
MACY11 27(1006) OS-NOV-76 12:10 PAGE Sl 
MR11-DB BOOT 

;MR11-DB BULK STORAGE PROGRAM LOADER LISTING 

. ZORIGIN¢ 1600 *KEE? TRACK OF 3PIS2 

RFll: “OV PC.Re sFIXED HEAD DISK (256 KW) 
BR OTHER 
eee 

RK11: MOV PC_Re ;MOVING HEAC DISK (CARTRIDGE) 
BR OTHER 
177406 
c 

TCll: MOV PC.R2 
BR TAPES 
177344 s ADDRESS OF WORD COUNT 
S LAST COMMAND 
4003 “FIRST COMMAND 
1000c0 “DONE MASK 
24000 !ERROR MASK 

Til: MOV PC,Re 
BR TAPES 
172524 sACDRESS OF BYTE CCUNT 
69093 LAST COMMAND 
60911 :FIRST COMMAND 
209 DONE MASK 
1p0000 “ERROR MASK 

RFil: MOV PC.Re sMOVING HEAD DISK (PACK) 
BR OTHER 
176716 

TAPES: RESET 
MOV R2,RO -GET THE ADDRESS OF THE BRANCH 
TST (O34 =RO TO POINT AT LAST COMMAND 
MOV (0)+,R1 “GET THE WORD CCUNT ADDRESS 
DEC (1) :SET UP FOR ADVANCE 1 RECORD 
TST (03+ -MOVE RO TO FIRST COMMAND 
MOV (0)4,-(L) :COMMAND WORD TO COMMAND REG. 
BIT (93,01) “LOOK FOR DONE INDICATORS 
BEQ .-2 “NONE SET, TRY AGAIN 
TST (O)+ "DONE FIRST COMMAND, CHECK FOR ERROR 
BIT (Q),-(1) *LOOK FOR SET ERROR BITS 
BEG OTHER *NO ERRORS - TRY THE READ 

AGAIN: JIMP (2) ?RERUN FOR ERRORS 

RFVEC: :RF11 POWER UP VESTOR RF 11! 160000 
340 



! MOY 
' SOROLLING ROM BOCTSTRAP FOR “HE a74C MACY11 27(1906) OS-NOV-7& 12:10 PGGE Se 
 DOGTED.P11 OS-NOV-7E 12:20 MRI1-90B B20 

eee Cl7722 910702 ROll: MCV PC_R2 sFIXED HEAD DISK &4rw, 
463: DOPTE2 ah BR OTHER . ; 

ged R77 54 LPP 177450 sADRS OF WORD COLNT “COMMANC-2 
| 5 “COMMAND WORD (5, IS THE PESET 

7 907726 o00005 3THER: RESET 
Pata: 3977 MOV Re. RO -RO TO POINT AT WORD COUNT ADRS 

& 77 5d-48) TST (O54 “POINT TO ADDRESS 
470 | pi 901 MOV (0)+,.R1 “WORD COUNT ADDRESS TO RI 
wy 27 leril 177000 MOV #-1C00, (1) "LOAD WORD COUNT 

es7s 007742 O11041 MOV (0). -C1) :COMMAND TO COMMAND REGISTER 
2472 «OC7744 032711 100200 BIT #100200, (13 -CHECK FOR ERROR OR DONE 
2474 007750 001775 BEG .-4 “IF NEITHER, KEEP LOOKING 
e475 «O77S2 100757 BMI AGAIN “ERROR, TRY AGAIN 
ecb 007754 695007 CLR PC 

2478 007756 oo0000 0 :FILLER 
2479 907760 67610 RKVEC: RK11!160990 :Rk POWER UP VECTOR 
2489 307762 o00340 340 
2481 OO7764 167729 RCVEC: RC11!180000 “RC POWER UP VECTOR 
2482 097766 090340 340 
e483 007779 167654 RPVEC: RP11!160000 :RP POWER UP VECTOR 
2484 007772 905349 340 
2485 307774 67625 Tcvec: TC11!1ec000 -TC11 POWER LP VECTOR 
B42 30777— «GC0345 340 

c~82 .SBTTL ROM VERSION 1 VALUES 



SCROLLING ROM BOOTSTRAP FOR THE ST4O 
DOGTEC.P1l OS-NOV-76 10:20 

90C000 
o00001 

000007 

000006 
000007 

000000 
0C9001 
009002 
000003 
000004 
000005 

900003 
000000 
000005 
006001 

NOY 
MACY!i 27(1006) OS-NOV-7& 12:10 PAGE S32 
ROM VERSION 1 VALUES 

.CSABL AMA 

:DATA PATTERN STORED IN THE GT4Q BOOTSTRAP VERSION 1 

ReeREREEREEE THIS IS A IMAGE LISTING OF THE GT40 ‘¥T4O> BOOTSTRAP sssaseee 

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

:BOOTVT.SO9 S$/2/72 <SPECIAL> 

; VT-40 BOOTSTRAP LOADER, VERSION S09, RELEASE ROI, S/2/7e2 

; COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION. 
: 146 MAIN STREE* 
: MAYNARD, MASSACHUSSETTS 
: 01754 

; WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT! 

: THIS ROUTINE IS INTENDED TO BE LORDED IN THE ROM PCRTION OF THE VT-HC. 

: REGISTER DEFINITIONS: 

RO=0 
R1=41 
Re=%2 
R3=%3 
R4Ys%4 
RS=%45 
R6=46 
R7=%7 

SP=R6 
PC=R7 

RET1=RO ;RETURN OF VALUE REGISTER. 
INP1=R1 ARGUMENT FOR CALLED FUNCTION 
INP2=Re SECOND ARGUMENT. 
WORK 1=R3 ‘FIRST WORK REGISTER. 
WORK2=R4 :SECOND WORKING REGISTER. 
SCR1=RS :SCRATCH REGISTER. 

LCKSM=WORK 1 ;OVERLAPPING DEFINITIONS FOR LOADER PORTION. 
LBYT=RETI 
LBC=SCRI1 
LABR=INP1 



Bos 
SCROLLING ROM BQOTSTRAP FORTHE GTHO © MACYL1 2701005) OS-NOV-7E 12:10 PAGE SH se 
BOSTEC.FLIy~ GE-NOV=7é 19:20 ROM VESSION 1 VALUES a ~~ a. 

ess “ : . . cad af? 

SEus _ pzegaa COREND=28009 “FIRST LOCATION GF NOt-CORE. = 
e547 166033 ROMORG=166000 SHHERE THE RoM PROGRAM SHOULD GO. 
ests . 

S545 999009 STARTX=0 ~ sWHERE TO START DISPLAYING THE x POSITICNS. 
e550 051360 STARTY=1360 _ GRHERE TO START DISPLAYING THE ¥. 
esse a * . 

Base . 
Bess 922609 VT4GPC=172000-150900 - ;YT¥O. PROGRAM COUNTER. 
=s54 027569 ‘KBOIS=27560 TTY met STATUS 
zs fssety Pi00S=25614 ne !POP-10 OUTPUT STATUS. 
ESS5 B=5210 Pl0IS=25610 _ $PDP-10 INPUT STATUS. . 
esse “* . + 

zaz0 g27=b2 KEDIBSKBOIS+2 : . TTY INPUT BUFFER. 
Aa OSs515 PIOIB=P1DIS+2 _" IBDP-10 INPUT CHARACTER. 
E55 O=ssie PIOOB=P100S+2 . _ TPDP-10 OUTPUT BUFFER. 

Esta CYE77E PIQOC=COREND-2+10000 » CHARACTER 10 BE SENT TO THE PoP-10 
Esed O4E77= PIOIC=P1COC-4 SINPUT CHARACTER FROM 10 PLUS ONE SAVE CHARACTER 
ESES 1770 STKERT=P101C-2-30099 “FIRST LOCATION OF STACK. 
escs 

BEE? a 
zseo 169999 JMFDIS=169990 STHE VT-40 DISPLAY JUMP INSTRUCTION. 
ess ‘ - ‘ ‘ : 
=79 ae ' 

2271 onga=4 PLRFAL=24 sPOWER FAIL RESTART LOCATION. 
esfe . . - 
2E73 
2574 . 
ZE75 : 
2E7E 
ca? - 

2=78 
2578 
3509 
ZEB) 
zEp= 7 
z5o3 o1e009 s16000 
ese . " SROMORG sSET THE ORIGIN NOW!!!! 
ESce 
2297 
Z=60 , 
ase 
cs - 

5G 1000 Ole70s 00026 STARTA: MOV sPURFAL+2, SCRI sPICK UP POINTER TO P.F. STATUS. 
z5S3 Q1E904 OO=0I5 "CLR so aSCRI 'CLEAR IT OUT TO BE SUSE. 
e5s4 Oleooe O10745 , HOV —s- PC, = (SCR) 2SET UP THE RESTART LOCATION. 
esss * 

eee 16010 c00005 RESET ;RESET THE BUS. 
2562 OQ1EDI2 012767 OD0007 007570 MOV’ #7, PLOIS sINITIGLIZE POP-10_ INPUT 
z565 O1E020 Oleve7 O00001 o11e32 MOY #L'KEDIE SINITIALIZE TTY INP 
2609 -P100S ; INITIALIZE PDP-10 OUTPUT. Olede& Ole7E7 00020! od7560 MOV 2201 

r 
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CS-Nve"E Sse 

Ousere 

16000C 

aS5o% 
200022 
OC37 OE 

Coc2i0 

‘ 16697 

000:24 

166250 

000104 

Cc MACY 1 
ROM VERSION 1 VALUES 

ROTPT: 

MAJOR: 

COCHAR : 

27( 1006) 
COs 

CS-NO\ -76 

aaresrr, OP 

sels INPe 
2, (LAOR)¢ 

Me RG+150000, (LADR) 
aPWRFEAL +4, LADR 
RET1 
pc bocwaR 
VT4ORC 

PC, GTCHR 

sMAJOR+ 150000, -< SP) 

LORE SCR} (SCR1)+ 

PC GTSIX 
RET! -(SP) 
GTPS4 
INP 
LINP2s4 
GT8TB+1S0000: INPe) , PC 

PC GTSIX 
Rett. WoRK2 

12:10 PASE S& 

ieteet acuregs BOrNiER 
PLACE A p 2 SPLAY a INSTRUCTION IN A REGISTER, 
MOVE IT ne LOCATICN 0 

set up EME TES SPORE Ear Bis, 
:PREPARE TO INSERT A ZERC CHARACTER. 
SINSERT IT NOW. 
:CLEAR THE DISPLAY PROGRAM COUNTER ANC S7ART. 

;GT B® CHARACTER NOW. 

; INSERT IN DISPLAY BUFFER NCW. 

iBreaeS clnnENt ErsbuRy the 
AR FUTURE ADDRESS FOR 

ef CK_IN TEMPORARY jue" WHILE WE REPLACE CURREN 
iA op TBE. AY JUMP TO ZERO. 

Ohl REPLACE CURRENT DISPLAY JUMP BY THE CHARACT 
we S HIS WAY TO WASTE 2 CYCLES. 
TO AVOID TIMING PROBLEMS WITH “HE VTHC. 
AND FINALLY RETURN. 

ial eet BITS NOW. 
SAVE THE CHARACTER NOW. 
BYPASS THE 8°ER 
:RESET THE MAGIC REGISTER NOW. 
: INCREMENT WHERE TC GO. 

;UPCATE PC “NOW. 

3GT A CHARACTER NOW. 
;SAVE FOR A SECOND. 



DOS 
STROLLING ROM BOOTSTRAP FOR “HE STHC = MACYL1 27(1006) OS-NOV-76 12:10 PAGE 56 
MA STEC.PLL © -OS-NOV=7E 19:29 ROM VERSION | VALUES 

- fib:be Th :SHIFT 7G LEFT OF BYTE 
Bae Sigies Se Gate Tl 
2659 16166 10b118 ROLB asP sPACK THEM IN, 

sper BIBER tReet ag EE :@ GOOD 8 BIT THING. 
2662 516174 012600 MOV (SP)+,RETL :POP AND RETURN NOW. 
gbb3 3:617 o00207 RTS pe 

2685 216200 006300 S782: ASL RET sWORST CASE. SHIFT 4 
2666 C:6292 006500 ASL RET) 
2S67 16204 196300 ASL RET! 

ClE506 106104 ROL WORKe 
P6E9 Cibei0 106300 ASLB —s« RET 
267 Ol6212 JOG104 ROLB  wWORK2 
2671 Gibgis 106300 ASL RET] 
ee72 O'6316 106104 RGL WORKe 
cera 016229 106300 ASLB s- RETI 
cE74 5'6222 106104 ROLB 3s WORK2 
2675 216224 OLMN00 MOV WORK2, RETL 
2676 Oibeeh 312694 MOV (SP) +, WORK2 
oer 0:6e30 Oodet7 RTS PC 

2679 016232 006109 G783: ROL RET 
2685 616234 006100 ROL RET 
2681 016236 006004 ROR WORKe 
268 C16240 106000 RORB RET! 
2683 Oibed2 OO6004 ROR WORK2 
2684 O16e44 106000 RORB =s- RETI sFINAL CHARACTER ASSEMBLED. 
2685 O16e4%6 006726 TST (SP + “FUOGE STACK. 
ob8e 016250 RTS PC "AND RETURN NOW. 

obee 016250 GT8TB os 2 sPUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND. 

2690 O1s2e52 cCo0s0 .WORD  6T81-GTAP 
2691 C!6254 90902¢ "WORD  STB2-GT8P 
2692 0:6256 000065 "WORD GT83-GTBP 
2693 016260 177770 "WORD  GTB4-GTEP 

ae 
269% Olbe6e 004767 OCOn0eD GTSIX: JSR PC. GTCHR 
2697 Olbe66 Oe002e7 009940 CME REt1, #40 
2E9@ Olbe72 02546 BLT LBAC 
3699 bib 029927 000137 CMP RET], #137 
2700 «f26390 963143 BGT LBAC 
2701 O16202 97 RTS PC 
2792 
2703 
2704 . 
gros 016304 905726 GTCHP: TST (SP)+ -UPDATE THE STACK. 

e707 016306 012700 915772 GTCHR: MOV sP 1010-30000, RET! ;SET UP POINTER TO THE INPUT CHARACTER. 
2708 Clé3l2 004767 009064 GTCHL: JSR PC. CHECK 
2799 Ci€316 005710 157 aRET! sANY CHARACTERS THERE? 
2710 016320 001774 BEQ GTCHL 
e7li Clé322 O11046 MOY RETI,-(SP) sPUSH THE CHAR ON THE STACK. 
e7:e Sleze4 005020 CLR (RETI 14 ?CLEAR THE CHAR SOT FLAG NCW. 
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SCROLLING Ror 
DOGTEC.P11 

13 «¢1 gold Ribsss 
giie piesa 

so18 Bpatg 
2718 hes 

goha Ripses 
erel O163S6 
eree 016360 
5.62 016364 

e. 018366 
e. 916370 

erc2 O6376 
e. 016490 
e730 
2731 
ese 
e733 
27s 
27x 
e736 
era? 
erse =le+0e 
e-39 Qie+06 
ev40 «6016410 
e741 QIE414 
ev4e CIE416 
e742 Cis4e4 
e7 +4 
e745 = Cle43C 
e746 O1E43+ 
e747 ClE436 
er+8 Ole442 
2749 

-2759 016559 
e751 Ol64S4 
e7Se 016460 
e’s3 016462 
te 

Ser O16466 
e757 016472 
e75e@ 016474 
e7s3 016502 
e760 95136510 
276} 
e7be 06516 
e7t3 
e7t4 
eves 
e7ce 
e7et7 

BOO" STRAP 
OS-NOV-""6 

¥. 
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ah 
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w
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BR
ES
 

ie
 

174 

00S767 
902430 
10$767 
1000CS 
016767 
905067 

19S767 
190014 
SE74E 

Ci12767 

012767 

900207 

FOR THE GT4O 
19:ec 

090.75 

02737C 

007209 

027354 
327346 

ClileY 

Oi11eo 
09C001 

177726 
27216 

007130 

007716 

007112 
177400 
000007 

00717e 

033110 

027270 

MACY11 27( 1006) 
EOS 

OS-NOV-76 12:10 PAGE 
ROM VERSION | VALUES 

GTNF: 

CHECK: 

CHECKI: 

CHE CKe: 

CHECK 3: 

CHECKY: 

#-200, (SP) 
GTCHP 
8177, (SP) 
GTCHP 
8107S, aRET: 
GTNP 
2) BRET1 

Tl, sl2e 
RSTRT 
ORET:, 8114 
LOAD 

(SP), ORE] 
-§P)4, RE! 
RET] bi7sS 
GTCHR 
PC 

HECK 1 
P100C,P19CB 
P100C 

KBDIS 
CHECK3 
KBDIB.-(SP) 
#1, KBOIS 

PC. CHECK 
piddc 
CHECK2 
(SP)+, P1008 

57 

:CLEAR AWAY PARITY NCw. 
;IF ZERO, GT ANOTHER 

;ALSO {GNORE RJBOLTS. 
3WAS IT A “175” 
;NOPE. 
i YEP, SET IN CASE OF ABTa™. 
7IS IT AN R 
YEP, RESTART 
sIS IT ANL 
: YEP. LOAC. 

sNGW DO THE FDUGING. 

;IF ALTMODE, LOOP 

:00 WE WANT TO OUTPUT? 
3NOQ. 
-WE OO. IS THE 10 READY? 
sNOT QUITE. 
sIT’S READY. SEND THE CHARACTER. 
sANO THE SAVED CHARACTER. 

sHEY, IS THE KEYBOARD READY? 
:NOPE. NO LUCK. 
“YEP. SAVE THE CHARACTER NOW. 
"AND REENABLE THE COMMUNICATIONS DEVICE. 

;IS THE OUTPUT READY? 

sIF NOT, WAIT TILL CONE. 
SAND “HEN SEND GUT THE CHARACTER. 

:1S THE 10 TALKING TO ME. 
NOPE. EXIT. 
GT THE CHARACTER NOW. 
:MAKE SURE IT’S NONE ZERO. 
SREINITIALIZE COMMUNICATION LINE. 

;ANC RETURN. 
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FROLLING ROM BOCTSTRAP FOR THE GT4O 
OS-NOV-76 10:20 

177276 

17740¢ 

177756 

177750 

FOS 
MACY11 27(1006) OS-NOV-76 12:10 PAGE SB 
ROM VERSION | VALUES 

; THE” LOAD E R 

LoAc: CLR" INE sRESET TQ FIRST 8 By CHARACTER 
Mav 8172000, <INP2) “AND ALSO CLEVERLY STOP THE VTHa. 
MOV"  gSTKSRT.SF =RESET STACK POINTER NOW. 

LLD2: LR KSM “CLEAR THE CHECKSUM 
- vee BE? Bap ct a Byte ACH. 

Ceca 43s LBYT -IS IT ONE? 
BNE L D2 =NOPE. WAIT AWHILE 
JSR PC.LPTR sYEP. GT NEXT CHARACTER. 

ISR PC GR :GT A WORD. 
MOV LeYT.LB :GT THE COUNTER Now. 
SJB 84,L8¢ -CHOP OFF EXTRA STIFF. 
CMP s2.LBC NULL? 
BEQ LIMP “YEP. MUST 3E END. 
ISR Pe Gua “NOPE. GT THE ADDRESS. 7 
MOV LBYY, LAR 7AND REMEMBER FOR CLD TIMES SAKE. 

LLO3: JSR PC.LPTR :GT & BYTE (DATA) 
BS LLDY ALL CONE WITH THE COUNTES? 
ST8 LCKSM :YEP. GOOD CHECK SUM? 

BEQ LLD2 “NOPE. LOAD ERROR. 

LBAD: MOV (PC)+ RET] :SENC OUT SOME CHARACTERS NOW. 
: -BYTE 175,102 -"CTRL BAD” 

“BYTE =: 102175 "BAD CTRL” 
JSR PC SENDIT 
IMP RSTRT 

LLD4Y: MOVB  LBYT, (LADR)+ sPLACE THE BYTE IN CORE. 
He LLo3 Gy ANOTHER ONE 

LPTR: JSR PC, GTS -GT 8 BITS NOW. 
ADD LBYT, LCKSM ;UPDATE CHECKSUM 
BIC 8177400, LEYT “CLEAN UP THE BYTE NOW. 
DEC LBC :UPDATE THE COUNTER. 
RTS BC “RETURN NOW. 

LGWRD: JSR PC, LPTR :GT A CHARACTER. 
MOV LBYT.-(SP, -SAVE FOR A SECOND. 
JSR PC .LPTR -GT ANOTHER CHARACTER. 
SWAB OSsLBYT “NOW ASSEMBLE THE WORD. 
BIS {SP )4,.BYT "AND RETURN WITH A 1G BITER. 



GOS 
" SERZCRTNG ROM BOCTSTRAE FOR THE GTHO —-MACYI1 27/1006) OS-NOV-7& 12:10 PAGE 59 

ar S"EC.PLL © DE-Nov-7E 17:20 ROM VERSION | VALUES 

2E25 
2826 OLBKEE «D0N767 «177754 LIMP: JSR PC, LGWRE -GT A WORD 

* O16672 Cioo46 MOV LBYT. -(S5P “SAVE ON THE STACK. 
2828 OLGE74 004767 17773C JSR PC LPTR -GT A CHARCTER. 
2229 016700 305793 TSTB = LCKSM 1S IT ZERO? 
ees 16702 003342 BNE Lead YEP. WHAT CRAP 
2931 016704 , ocoos: BIT #1, (SP) :1S iT 00D? 
ee Slbe 901906 8E9 LIMP1 : TEP TART PROGRAM GOING NOW. 

e335 S167 * MOV TPC} +, RETL ‘TELL POP-10 WE'VE LOADED cK. 
oe34 : .BYTE 175,157 -"CTRL GOOD” 
Pez 016714 9° 17S “BYTE = :107-175 -"GO0D CTRL” 
2836 ClET1E OON7E? OCICDE 3p PC, SENDIT 
2837 Cl&?22 OOco00 HALT 
2838 NIE7EN = O0CT TE BR -2 

ay O1e726 009136 eIMPL: IMP a. SP}+ SAND AWAY WE GC. 

eoue 
2043 
ons4 
Deus 
PRE 
ces? 

Pade 
oe49 
2esc 
2851 
2052 
2e53 
oes 
ence 
ZOSE 
2857 
2258 016730 OON7E7 177446 SENDIT: JSR PC, CHECK sPOLL THE OUTPUT DEVICE NOW. 
e653 516734 005767 027036 TST P1h0¢C :OUTPUT CLEAR 
2669 O16740 001373 BNE SENDIT 'NOPE. LOOP AWHILE LONGER. 
2861 16742 C10067 cOBEso MOV RET] ,P100B8 -SEND OUT THE CHARACTER. 
2PE2 O1E746 105000 CLRBséRET!1 :CLEAR THE SYTE. 
2863 916750 O00300 SWABOtéRRESTzdL:” ANS SWAP THEM NOW. 
PEEY OLE7Se 001366 BNE SENOIT :IF NOT EQUAL, REPEAT. 
2B6S 016754 000207 RTS PC 
cBbE 
PRE? 
28EB 
2869 
2870 
2271 
c&7e 
2273 
ce74 

2275 
2A7E 
2877 
2278 
2e79 
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CTSTRRE FOR “HE a"4C 
“NOVeTE 19:20 

909090 

900001 

mot er 
RSION 

HOS 
12:10 PAGE 60 

THIS IS THE INITIALIZING VT4O PROGRAM WHICH WILL 
JUMP TD "HE PRIGRAM AFTER THE SCWER FAIL LOCATIONS 
WHICH WiLL JUMP TO ZERO WHICH WILL JUMP BACK TO HERE. 

190 6) CS-NO'’-76 
1 VALJES 

WORD 170256 
WORD 115124 
WIRD  STARTX 
WORD STARTY 
WIRD 100000 
WORD JMPOIS 
WORD PWRFEAL +4 
Fie) 9 
WORD 0 

;LOAD STATUS REGISTER FOR NORMAL OPERATICN. 
:SET POINT MODE, “NORMAL” . 
:X COORDINATE 
sY COORDINATE 
SET CHARACTER MODE. 
;THEN JUMP TO THE POWERFAIL LOCATION. 
:T0 DISPLAY USERS CHARACTERS. 

STARTING FROM HERE TO THE TOP OF MEMORY 
FH BACKGROUND WORSE CASE NOISE TASK WILL BE EXECUTED 

BUFFER: 0, 

ENT = 



(em mn re eee ne ee 

' SCROLLING ROM BOCTSTRAP FOR THE GTHC 
; OCSTEC.P11 = OS-NOV-7E 19:20 

| AGAIN COP?12 24568 2475 
ALTMOD= 00017 ig64ea 1982 

| BACK 002636 7968 81? 
| BACK] © O02654 [Ge =. 895 

é g078 

eth. eet 
eS 1878 18 

| BUKON = 909636 $878 = 1206 
BS7ART= 001900 16568 1856 
BUFFER 91700¢ 629 B15 
LFF: 6 §0SGep 533 4 

SrF2 Ofssie S82 584 
BFE3 9556:2 S86 58g 
SAAR = 190299 la7e 1291 
TMECK «© O16492 2798 8627388 
SHECK] 016439 e739 741 
SHESK2 16450 27508  o7Se 

 «gnECKS §=OLE46 2746 = 2 7SB8 
| HECKY 026516 D757 = awbee 

SREND= B35 esse 2563 
CERSTR= GOSCO4 16S3e =—s«718 
CORTST 002904 628 
< O06206 18les 
CRLF = 905015 16638 1752 
DEV 907474 2327 ©6362 

Peete. SEadca eeeee | aaa 
state A 6 1ppB a91e 
CISTOP= 173000 16678 199! 
DIMP = 169000 1878 ©1515 
DL AOL 1006 4638 S44 
zt pe iG; He5e = Say 

C ll ug73sS 3 
SL? 00:160 4953 723 
DLIN 002226 £93 7ibe 
Du ING 902412 728 730% 

. pt 001202 Sils 93+ 
CLIVT! O01204 E15y 430594 

SLOCSR 00112 49S5e 530% 
, BLOOBR O91164 484 4pce 
CLOUT  O02244 595 6968 
DLOUTA OOeebe 7038 
SOUTB 002314 707 7108 
DLOVT 001206 Size = S85 
DLOVT] 001210 Si4e 596+ 

DLV? OC1610 464g 552 
CLILIBs 175612 164S5@ l646 
OLI1IS= 175610 1E44@ 1645S 
3-110B= 175616 16478 1965s 
DL116S= 175614 16468 1647 
DNOP = 164900 1878 1289 
Bocce 016110 2611 2620s 
SCORE 901729 486 Gils 

DONE Oc75s4 2379s 23908 
SSTOP = 173400 1878 1525 

105 
MACY11 27(1006) OS-NOV-76 12:10 PAGE 62 
CROSS REFERENCE TABLE -- USER SYMBOLS 
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2:74 

558 BeBiy gage SPO 
1245 22e2e 2292 
1893 1923 

73l# =i 4678 
7E0® 14878 

13e6 1344 1362 1380 
2858 

1923 1924 1940 

eee9e =8=2324 

1959 1962e% 
2017% 
1732 1734% 
1508 1S09 1510 1511 

1924 

1451 

15le 

1464 

iS13 

1484 

1514 

1595 

fu
 

tu
 3 c
 

1£20 16088 
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SCROLLING ROM BOOTSTRAP FOR THE GT4O 
OOGTEC.Pil OS-Nov-"6 19:20 

DSWR = 177570 
ENOCOR 006036 
ERRVEC= 000004 
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MACYL1 27(1006) 
JOS 

OS-NOV-"& 12:10 PAGE 63 
CROSS REFERENCE TABLE -- USER SYMBOLS 

5634 S70# 

1S168 

15258 

1970 

2306 
2317 
682 

578 

2728 
678% 

684% 

1927 

2692 

1981 1985 

8748 

688« 

eeSt# 

2693 



ooo 

+ SCROLLING ROM BOC’STRAP FOR "HE GT4O 
| DOSTEC.PLI 
» GT83 Ci6e3e 

GT84 Clé142 
HEADER 006474 

= ¢ rece ” boiaen 
1 sNCR = 900100 

sNGT 201474 
INITGT 901316 
INSERT 
INSRTL OCESOS 
INSRTX 90642c 
INTD -OO1S66 
aN a ep e -y8 
TNTX = 940990 

INTO = 00200¢ 
sNT1 = 002290 
Inve = 002400 
INTS = 0026 
INT4 = 993000 
INTS = 903200 
INTE = 003400 
eit? = 002600 
ALO = OCO040 
TTAi1 = OO00ED 
JMPROD= 0907012 
TMPDIS= 169000 
KECHR O0eb26 
KBOIB = 027562 
KBOIS = 927569 
KEIN 002440 
KPNT 092624 
KREV™ ODleee 
KREVT! QO0l2e4 
BAD O16610 
LF 00630 
-F.OGP 006310 
LFOUNS 006236 
-FSUB 006304 
LGWRO Q1EE46 
LINED = O00CO4 
LINE] = O0000S 
LINEe = OOCOO6 
LIMES = 000007 
_JMP OL6EE6 
LIMP1 916726 
LLD2 016532 

3 016576 
016624 

6520 LOAD 01 
LOADER 007012 

OS-NOV-"6 19:20 

21138 

MACY11 27(1006) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2928 

480% 
680 

1962 
18828 

854 

19348 

483% 
682 

18708 

OS-NOV-7& 

797 
874 

eects 

KOS 
12:10 PAGE 64 

2e43e 

2261 

e301 

1035 1201 1202 1203 1204 1205 
1217 1218 leis 1e20 1225 l2e6 
1238 1239 1240 le4! 1242 1243 
Leb] leb3 1269 1271 1273 1275 
1419 L425 1431 1437 1442 cou4s 

2292 

2745 2748% 

7838 



LOS 
SSROLLING ROM BOOTSTRAP FOR "HE GT4O MACY11 27(1006) OS-NOV-76 12:10 PAGE 65 

j COGTEC.P11 Q&-NOV-76 19:20 CROSS REFERENCE TABLE -- USER SYMBOLS 

~ LORORC 021400 S43 S4s S47 §S3 csSs 
_ LOGICA Tre 8318 
ONG = 110000 1878 g8S0 853 856 gs3 S656 1034 1248 1263 1406 1408 1412 1418 

1424 1430 1426 1442 ee04s 8 §ecbl ecéS 2e69 2273 
i.COP OO7444 23498 2356 

{| LOOP!  OO7See e3788 82583 
Lo0P2 307526 2e38Ce 2381 2386 
LEORRK= 000299 1878 22358 
LPLITE= 909300 1878 846 e23ks 
LPOFF = 0901 1878 1665 22198 _. 
LPON = 90014 1878 84 1286 eecOs 

| PT 01663C 278& 2789 2799 28138 2819 2821 2825 
-SR = 177560 g33sex 236e 
L.BAS 007100 2095 2007 e:408 = 217) 

&.sWRD 007126 eles 2130 eiS’e 2167 
u.HALT 907290 el79e. 
-.JMP = O77 146 ele 21678 
L.IMF1 007292 2177 21818 
~-.be 07022 ell8s ele2l 2137 
L.LD3 O07066 21348 2146 
L.L64 007110 2125 el4Ss 
L.PTR O07114 e119 el23 2134 21508 2157 eis3 2169 
MAJOR 016072 cbl4¥s 2618 
MAXSX = 017600 1878 - 22498 
MAXSY = 909077 1878 e25Ce 
MAXX = 001777 1878 8 857 2c4S# 2262 2e70 
MAX) = 001377 2b8c' 84S ess 861 1288 1308 1325 1343 1351 1379 22468 2259 2267 

MEMDAT O0e0b2 6518 6Se# £57 660 
MEMENOD O021e4 634 6638 
MEMTST 002954 632 6498 
MINSUY= 000190 seit 1206 1207 1208 1218 1219 L220 1230 1231 1232 1242 1243 ie44 

MINUSx= 029000 1878 c 8S7 1204 1295 1206 lel 1217 1218 1228 1229 1232 1249 
le4) 13 12e5S 1257 1259 1260 1le6 1264 1e7S 1277 1279 1280 1282 
1284 ce47# 862248 2267 2270 

MINUSY= 020000 1878 2248s 
NORMAL Q5E212 1795 1804 18168 
NOTHER OO0604e 1719 17258 
HUMLIN= 009940 16618 1749 1750 1838 1924 
NYTCHR OQ0E132 17918 1793 1799 1818 1828 1836 1844 1847 
oe 095677 590% 591s S9e# 766% 768% 770% 15078 
ORIGIN= 166000 16428 
STHER 007726 241} 2416 2440 24ss 2463 C4678 
OUTLIT OQO6ES2 1715 20168 2140 2173 
O/ER OOzE2 489 7878 826 
PCOUNT 003010 787% 816% 8398 
POINT = 114000 1878 843 86S 871 1031 1937 1197 1209 1221 1233 1245 1265S 1295 

1306 1323 1341 1359 1377 1397 1403 14993 1415 14el l4e? 1433 1439 
1448 1461 1481 1502 1$17 2c0S# 2257 2277 ece3 2298 e302 23:2 

PPNT 992430 534% 703 70S# 706 708% 735% 
PRESTR 0566524 199e8 2142 
PRIME (CCi234 487 5c9s 
PCW 001232 472% 488% S278 
PTBCOT 007400 22358 
PUNCHR 002434 704% 710 7378 



SCROLLING ROM BOCTSTRAP FOR THE sT4O 
| OOSTEC.P11 OS-NOV-76 19:20 
PuRFAL= C29024 25718 
PWRFL 901674 446 
PWRUP = 801704 601 

218 = D25e1e 2554s 
Bic = 04577 S5648 
OIS = 025610 essoe 
008 = 025616 25608 
O0C = 045776 25638 

P1OcS = 926614 e5Sce 
RivEC O07 764 E4B18 
RCl1 907720 e4be8 
REDCHR O0243E 723% 
RELATV= 139000 1878 

§ 75 23738 
RECTRT 096060 17468 
RFVEC 007714 24598 
RFi: gc7609 24108 
RKVEC 00177 24798 
RK11 007610 24158 
RONADD 001014 ub78 
ROMORG= 166050 25478 
RCTVAL 02052 6438 
RPNT 002432 535% 
RPVEC 997770 24838 
RPI] 907654 24398 
RSTRT 16034 eot4s 
SENDIT 016730 2807 
SETDUN OC6126 1761 
SETLP1 OOGO74 17528 
SETLPS 006110 17608 
SETLPS OO6116 17648 
SETUP 006432 1757 
SHORTV= 104900 1878 
cIze_ O013ie 6398 
STAPT 006000 480 
STARTA 16000 483 
ETARTB 001022 456 
STARTX= OOOOGO 25498 
STARTY= 001360 25508 
STATSA= 170000 1878 
STATSB= 174000 1978 
ETKSRT= 015770 ecese 
STOP 007550 23878 
CAR 001230 475 
SWREG 000170 use 
SYNOFF= 009010 1878 
EYNON = O90004 1878 

; o0b222 1805 
"ABLE 007562 2374 
TABOOT 097500 29718 
TACS. = 177500 23698 
TAPES 007662 2422 
TCVEC 007774 e48Se 
TC11 007620 24218 
TKR = 01214 Si7e 

2592 

MACY11_ 27( 1006) OS-NOV'-7E 

MOS 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2609 
605 

726% 

2808 
esses 

1236 
625% 

606 

1305 
680 
783 

Sebs 

1827 

24446 

744 

2897 

727 

2860 

2c03% 
628 

674 

1322 
682 

S64* 

2759s 
2760s 

2743% 

2292 

729% 

2864 

2e80 

692 

1340 
B46 

S6S 

2751 

730 

2282 

699 

1358 
874 

S694 

289 

7368 

e284 

12:10 PAGE 6& 

ee8e 
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SCROLLING ROM BOOTSTRAP FOR THE GT4O MACY11 27(1006) OS-NOV-76 12:10 PAGE 67 
DOGTEC.P11  OS-NOV-76 10:20 CROSS REFERENCE TABLE -- USER SYMBOLS 

THEN 799 g1Se 
TMPEND= 00 16588 1712 1746 
m™1 =| 24308 
Tee ‘ SiSe 0s 819% ~=—s_- S228 - 

€ c188 = 620 823 
1897-18318 

VT4OPC= 322000 25538 26124 
WCFSS 1516 4638 4rde «= 482e = 809 
ve, 3P} 5e0 b3ea 63? 
ML Pe 6338 635 

XMFTS abet 631 E3ee 195 19° q 2-1 fall ps on? ng 301 + 

170e aeee Hh FR B3 BE Sa GHP BES SHES Eg 
24] 243 245 24> 249 251 253 ess 257 259 261 363 DES 
ze 269 7] 272 275 ar? 379 2361 Fick 285 297 83 29] 
293 295 297 299 301 393 305 307 309 21t 313 315 317 
3:9 32} 323 325 32? 325 23] 333 335 337 335 34] 343 
345 34, 343 31 33 365 367 363 361 363 3g 367 353 

¢ ¢ t an ~~) t - ~ 

ag4 508 49 4693 aoe abe aaa a7 413 id aj ig 4at 
423 4S Wor 429g 431 433 435 437 439 yy) 449 445g 45!% 
u54e 4688 £63 56 56 661 637 717 74S s«1bS6# = BSS 2ETH BSS 

eq74 = «25839 «= ehSe020Os2b8B Os 
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27 1206) 
RE st C 

STRAP FOR THE GT4C 
“Nove 10:20 
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CO6 
STROLLING RO* BICTS"RRE FOR "HE 3740 MACY11 2°(1006) -NOV-76 12:10 PAGE 70 

Noe Ee Pls OE-NSy-B 19:2E5 CROSS REFERENCE TABLE -- “MACRO NAMES 

. SREAS ‘8 

.SSA\E le 

. $S820 le 

. $5820 is 
8S it 
$e5gk ie 
. at 8 
- S7RRP i8 
-3° 28 
ge is 
.S°*PE 18 
SOL 38 

.$4ocn is 
oar :8 

. PBS. Ci702e JOC 

ERRORS DETECTED: 
SEFRILT SLOSALS sENEPATED: o 

OUSTES BIN, DOSES. SES /S0_/ORF NU: TOC=COGTEC. SML, DOGTEC.P1I 
RUN-TIME: D4 521 SE-CNTS 
RUN-TIME RATIO: 123 €922.° 
COPE SSED: 33% [BS FRGES. 
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