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. RBSTRRCT

THIS vsnsxou OF THE PROGRAM SUPPORTS NON- suxvgn REGISTER
P S, FOR THESE cpg ; THE SWITCH ;fﬁc.xsvsn A4 BE CHANGED
By” cunncrnc THE CONTENTS OF SWREG (1

THIS PROGRAM IS R QUICK GO-NOGC TEST OF THE GTHO SYSTEM.
THE PURPCSE OF THIS TEST IS TO QUICKLY IDENTIFY ANY PROBLEM
IN THE SYSTEM. THE PROGRAM WILL START THE DISPLAY AND
"’PEN INITIRTE THE COMMUNICATION LINE.

< BACKGRCUND TASKS ARE EXECUTEE Ti-E FIRST IS R $T-40
53}3‘-1%'1*5; TEST. THE SECONC TRSK 1S A WORSE CASE NCISE TEST

2. REQUIREMENTS

2.1 EGUIPTMENT

GT40 SYST?‘!C(II DISPLAY PRCCESSIR QBD VR1% SCOPE)

MOOEM T TOR WHICH COMNECTS DATA OUT TC CATA IN.
z.2 STORMGE
THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 16000-16776 <2K OF MEMORY>.
3 LOADING PROCEDURE
3.1 METHOD
PROCEDURE FOR NORMAL BINRRY TAPES SHOULD BE FOLLOWED.
q. STARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS

;g:ggts Eﬁ 83 =0 zgﬂngﬁ£§ENT AS SPECIFIED BY SW 08
EONSOLE 2 o8 = TEST AS sfigxon 2 ROM .512. WORDS:
CONSOLE SW 08 = 1 TEST AS VERSION I ROM (256. WORDS:

4.2 STRRTING RODRESS OR RODRECSSES
gdC 1S THE ONLY STARTING ADORESS OF THIS TEST
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OPERATING PROCECURE

ONCE STARTED THE TEST WILL RUN IN THEIR NORMAL MANNER
WITHOUT OPERATOR INTERVENTION OR SWITCH SELECTION,

HE OPERATOR MUST VERIFY THE DATA RETURNING FROW THE com-
MUNICATION LINE BY COMPARING ‘COM OUTPUT® Yo 'COM INPLT®
N THE DISPLAY SCREEN. BY TYPING ON THE CONSOLE KEYBOARD,
THE CHARACTER AND SCTAL VALUE WILL BE DISPLAVEL.

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

RESTRICTICNS

R COMMUNICATION TEST PLUG MUST BE INSTARLLEC ON THE Do-ll.
MISCELRANEOUS

EXECUTION TIME

THE TEST WILL TAKE APPROXIMATELY 13 SECONDS FOR COMPLETION
ANC WILL RING THE 'GT-40" BELL.

DEVICE RDDRESS PROGRAM LCCRTICONS
LOCATION 1000 CONTRINS THE GTHO DEVICE ADCRESS

LOCATION 1002 CONTRINS THE GTYC INTERRUPT 'ECT
LOCATION 1882 CONTQ%“E THE GT40 INTERRJPT L ~E§
CONTR

LOCATION 1 THE DL-11 DEVICE ADOFE

LOCATION 1010 CONTAINS THE DL-1] INTERRUPT VE-TOR.
LOCATION 1012 CONTAING THE D.-11 INTERRUPT LEVEL.
LOCATION 1014 CONTRINE THE 37-4C ROM BGCTSTRAP ALORESS.
LOCATION 1016 CONTRING THE GT-45 RO WCRD LENGTH.
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SaRAN CESCRIPTION

DISPLAY FILE (FORGROUND TRSK>

THE DISPLAY FILE IS A COMPACT VISUAL TEST OF ALL GTH0 DISPLAY
INSTRUCTIONS. R ?0)( OUTLENéNG THE ECQEiﬂ WlTH %éFFERENT

T v
HﬁNGS qhLLE.O 818552&?0 TE‘: THE CHARACT LOGIC.
THE FIRST LINE OF A STRING IS DISP_AYED IN "NCRMAL® FONT

P L] L]
RS0 IS ok In This VIBUAL TeCtonRE Tae B cIFFRART
INTENSITY LEVELS. THE DISPLAY PRTTERN IS ENHANSED BY
THE USE OF BLINKING OCTRGONS AND MOVING SINE KAVES.
THE DISPLRY PATTERN ALSO SERVES AS FOR VISURAL INSPECTION
COMMUNICATION L%fg DATA. ALL LINES AND szgj ? ARE

5"“2§§2 FOR L IGHT-PEN ian;r‘gn xcsv ro
UPON LIGHT-PEN HIT, TH4 ‘LIGHT=-PEN MIT®
I.L BE DISPLAYED MEAR CENTER aneen

COMMUNICATION DATA <FORGROUNC TASK»

THE DRATA PRESENTED TO THE COMMUNICATION LINE
APPEARS ON THE DISPLAY SCREEN RS FOUNC RT *COM OUTPUT®.
(DECGRAPHIC-11 DISPLAY TERMINAL GT‘*U VRIY)
TI-E DATR ECHOED BACK BY THE TEST CONNECTOR IS DISPLAYED
ON THE SCREEN £.5 FOUND AT 'COM INPUT®.
A VISURL TEST OF THE DATA MUST BE PERFORMED.

ROM VERIFY TEST ¢BRCKGROUND TARSK>

THIS TESY VERIFIES THE DATA CONTAINED IN THE ST-40 RCM
BCOTSTRAP.

WORSE CASE NOISE TEST <BRCKGROUNC TRSK>
THIS IS Q BRCKGROUND REET OF ALL RVQILR%E MEMORY.
A SMALL AM IS _ORDED INTO ALL EXISTING MEMORY AND THEN
EXECUTED THRU Trik REMAINDER OF MEMORY.
KEYBORRD DRTR ‘FORGROUND TRSK.

UPON DEPRESSING A KEYBOARD KEY, THE OCTA. 'ALLE «li. SE
DISPLAYED ANC ECHO ONTC THE SCREEN.
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LTITLE  GTHO ggICK VERIFY MAINDEC-11-DOGTE-C

.ENRBL RBS.A
.85 .LIST  SEQ,BIN
-3 NLIST 70, AC, CNO
.85 000300 .= :0-776 1S LORDED WITH .42, HWALT
.85 232000 000000 HALT
X 233002 s;0.0 T
8, 28 .+
.52 200C06 00C3 MALT
-3z 000CI10 2000le .42
.3 12 G HALTY
.3 QC20i4 000Jl16 .42
.58 00CO.6 000030 HALT
-3- 200020 000022 +2
.38 00GC HALT
=99 .42
£cJ 000026 000330 HALT
2= 200030 D0CO +2
222 & S0200C HALT
223 000034 000336 +2
224 QOCT36 0C30CS HALT
225 000342 .42
226 000042 0Q300cC HALT
227 800 .42
g2& 2J0C46 000030 HALT
) 0 0009S2 +2
£.C 0CJ05s 000030 HALT
cil 000CE4 D000Sk +2
Z.c 000002 HALT
12 002260 00CCe2 +2
civ D000 000000 HALY
£.S 0C0O64 (030066 +2
it 00 00GC23 HAL”
2.7 C00C?0 0300372 +2
£.2 000C72 (030033 HALT
£.9 000074 CCOO7E +
£20 000C?6 2300000 HALT
ggl CZCCI20 20C102 +2
zze £id2 (C00200 HALT
ge3 020104 0G010E +Z
e+ 70C106 000230 HALT
g2t Z2C.13 0o0lle +2
gzt -3Cll2 (GS3330 HALY
ge7 COCll4 00Cllb +
£z8 000116 000C00 HALT
£2% 22cleg Cle2 +
£2C C3Cl22 000003 HALT
g3 20Ci24 0200lge *
czz cCOl2e 200000 HALT
£2e CD0I3C 000132 +
g2+ C0Cl32 C00000 HALT
z28 220134 000I3& +2
zz£ 20136 000000 HALT
227 CCCI40 0CCive .42
zze Clli<4e 20000C HRLT
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239 Q02Ciys 0014t +2
240 2C0I4& 232000 HALT
241 20CiS83 000182 +2
242 22C.52 000232 MALT
245 D02CiS4 000.Sk +2
g oC2ise 0CC HALT
£<5 200i60 000le2 . +2
g+¢ 000.62 00000C HALT
Z«~ 200184 00016S .42
z-% 200Isk 02 HALT
=3 20C170 00317z +c
£3c C02Ci7e (0JCOa00 HALT
sS. SDoi™™ 000176 ¢
sz 00C.i76 0CC34Q HA_T
2S5 000200 000202 +2
254 000222 o T
=SS 000224 000226 ¢
256 000206 [0OCDOC HR.T
g 902210 J0c2ie +2
2s8 Q0C2le 30003C HAL ™
=9 00C214. 0002:f 42
26C 00C2.t 0C200C HALT
2l 20 00022z +2
26z 000223 Q00200 HALT
283 200224 0Jcc2e +2
2eq 200226 - 000030 MA_T
ZES 0CC23C 000232 +2
286 00%232 000020 ST
2t7 000234 00C23€ +Z
2t8 000236 (00C0CO HAT
££9 002240 00C2<c +2
cr3 330242 00020C ALY
271 0CCe44 030246 +2
c-c 00024 0JC30C HAL T
272 000250 (QC0252 +2
£74 (00282 (0JJJ3C HAT
€7 022254 00C2EE +2
£’ 030256 Q503JCS R T
g7r D02ze0 00C2ee +Z
-8 0352262 COCOCC HA_T
27S 00C2e4 00C026E +2
geC 00C2eb 000200 HR_T
z£. 023270 0092272 +2
ez 000272 020000 HAL”
c€3 000274 000276 +2
g8+ 030276 000000 M T
£8€ 030200 (00°3 +2
zee 000202 0003000 HALT
£27 0002304 0DC3CE M
g€ 200206 0000 HALT
g8 200310 0003i +2
¢3C 200312 00C0 HALT
2%. 2502314 000216 +
2% 222216 0000 HALY
g3 002320 000322 +2
¢3~ (00322 000000 HRLY
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295 C20324 300326 .42
200326 000000 HALT
T 000330 000332 Q&ET
535 3% '
3C 00033 000000 HALT
3c. 000342 +2
3. 000342 00000C HALT
3c3 200344 000346 +2
204 0CJ34e 000000 HALT
335 2003S0 0003Se +2
326 200352 (0000300 HALT
22 00C3S4 000356 +2
3c 356 0CC2000 HALT
229 220360 000362 +
2.2 00C362 0060300 HALT
3.1 000364 00C366 4
2i2 000366 000000 HALT
3.3 . 000372 +2
3.4 C0C37e 000000 HAL Y
3.5 000376 +2
216 000376 002002 HALT
3.7 00040C 0C043z +2
318 000402 000020 HALY
2.9 203404 000d +2
220 200406 0000CC HALT
3zl 000410 000412 +2
22 12 000033 HALT
3c3 000414 COC41E +Z
324 00016 000CCO AT
22€ 000420 00C422 +2
2z 000422 003000 HRL Y
227 0CO424 00042 +2
=28 000+2t 0J002C HA_T
329 000430 000432 +2
=3° 20D<32 000030 HALT
22l QCo834 000436 +2
23z 030436 0C0J09 HA_T
33 000440 000442 +2
3=+ DC2442 C00CoC HALT
=2S DCO04+4 000<46 .42
2t JCC4%6 000030 HALY
237 002450 000452 .42
22t 0004S2 030030 HALT
=23 COD4S4 00045k .42
242 C33J4S6 000000 HALT
2=1 000460 DOCHE2 .42
2<z 00C+62 003000 HALY
==~ CJCO4e4 DO004EE .42
2=+ 223<66 00000C HAT
2<€ 000470 000472 .42
2+t 000472 000020 HALT
247 OCON74  (00047E .42
=<8 200476 00000C HALT

< 009500 000SOP 42
I 0JbEce 005530 HAL T

- -— D o — o ———
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iy
8313
58
i
8a
g
~E

op op o

4 4 4 8 8 8 0 85 4 5.8 3 414
)

Ui
10 DY JTNUAY & D ()
t)
(@)
()
=

<31 203744

G
i
&
58
84

(CANY
a
9
&
a8
3
R

£ 4 4. 1.4 0 3 0

€]
4
p
8
9
&

+<1 000770 000772

- 000004
43 177570
E7 000170
45¢ 000170 000000
<Eq 000200

~Ef 200200 000137 001022

e oo, 001000
2 REE MES
-t 001004 000200

MRCYL1 27(1008)

AT

GTBRL:

ERRVEC=4
DSKR=177€70
.=170

SWREG: .WORD

.=200

P STARTE
.=1900

578000

e

200

JOl

0S-NOV-786 12:10 PAGE 12

;POWER FARIL VECTOR

C

;11,45 LIGHT DISPLAY REGISTER

I

:G7-40 BR LEVEL
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43 021006 175610 DLADD: 175610 :DL=11 ACTRESS
“g4 001010 203307 DLVCT: 300 ;0L-11 VEITCR

J5 001012 00GeHD DLBRL: 240

<67 001014 166000 ROMAOD: 166000 :ROM STARTING ACDRESS
466 001016 00:260 WORDS: Sl2.

3 01020 0060CO IMAGE: 6000

<71 201922 012706 000S0D STARTB: MOV #500, SP :L0RD THE STACK POINTER

4~ OC1026 012777 000340 000176 MOV 0340, IPSW ;RAISE PSW

~73 001034 004737 001316 JSR PC, INITGT s INIT DEVICE RODRESSES

<74 0010NC 005037 001020 CLR ITMAGE :PRESET FOR NO ROM SELECTED
475 001044 (32777 0C1000 00C1SE BIT 81000, SKR s TEST FOR ROM SELECTED SwITCM
+7& 001052 00102l BNE 28 :NC ROM SELECTED

<77 001054 032777 000400 (000146 BIT $400, JSWR ; IEST ROM SAITCH

<78 001082 001907 BNE 18 iBR_IF SET

“>9 001064 012737 001000 D0O10LE MOV 8512. ,WORDS ;ASSUME VER. 2 ROM

~gZ Q01072 012737 008000 00102C MOV sS5TARY, IMAGE  :LOAD IMAGE ADDRESS

-21 001100 0OC40e BR 28 ;START TEST

~-32 00il102 QI2737 0004CO 001016 1S: MOV 8256. ,WORDS :SELECT VER. 1 ROM

+€3 001110 012737 016000 001020 MOV 8STARYA IMAGE  ;LORD IMAGE ADDRESS

-84 001116 00S077 000042 2s: CLR JDLODBR :CLEAR OUTPUT

485 0Jl122 0OSD77 000036 CLR DLODER

<8t 001i26 004737 001720 JSR C,DOCORE :SET_UP CORE SIZE

<87 201132 Q04737 0OLl23M JSR  PC,PRIME :INIT THE DEVICES

-G 20113 00S077 0GOC7C CLR aPSu

-£3 2CIisg 009137 0C2630 INP CVER :EXECUTE BACKIRCUNG TASK
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490
49!
492
483

172000
172002
172004
172208

175610
17561z
175614
175616

00c220
DCR3ce
000324
030326

P Pt P-a Pua
L T Y ol

Pt o Pus o

oy ooovun mmg&

o Lvoore &£

00C330
200332

003302
000302
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177560
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1775645
177886

0032&0
030362

003%e00

177520
177778

¢

N LW (OO IMUTLE W< 00D
=] 08 88 88 BB 831G 8888
n
>
o

[ X4 ==Y 2 b b—e p—a Pt P

Y Y= tee—e  papa
Zh B0
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001232
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n
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b

AL IO TN N A TEa TR T TR TN A [N U a )]

l‘(-lh'ld(d:ﬂ(d(d(d(ﬂh"\"\'

€ R0u N

0
e 017476
4 00C000

MACY11 27(1008)

GTPC: 172000
GTSP: 172002
GTXPCS: 172004
GTYPOS: 172006
DLICSR: 175610
CLIDBR: 175612
LICSR: 175614
CO0BR: 172616
GTCONE: 320
GTDNELl: 322
GTLPH: 324
GTLPHL: 326
GTSOTM: 330
GTSO0TL: 332
DLIVT: 300
DLIVTLl: 302
DLOVT: 30M
DLOVTL: 306
TKS: 177560
T¥B: 177582
TPS: 177564
TP8: 177566
KRBVT: &0
KRBVT1: &2
KRBBRL: 200
CLR: 177870
PSUW: 177776
FRIME: MOV
MOV
MOV
MOV
MOVE
MOV
CLR
CLR
RTS
SIZE: 17478

GTCLYD: O

LO1

0S-NOV-78 12:10 PRGE 12

sFILEQU, 33TPC
2100, 90L0°SR
#10C. 20L IC8R
$100 aTKS
BUFF |, 3DLODBR
8], 9PNT

RPAT

KPNT

e

SPLRY PC
SPLRY STRYLS
gPLRY X RESI
U

N

SPLAY Y RE

:CISPLAY DONE VECTCR
:DISPLAY LIGHT-FEN VECTIP

;DISPLAY SHIFT-3UT/ TIME-CUT VECTC

; START THE DISP_HY
;ENRBLE OL OUTPUT
;ENABLE DL INPUT
;ENRBLE KEYBORRD

; OQUTPUT A CHARR
:PRESET PRINT POINTER
; CLERR READ BUFFER

<EXIT
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€4; 001316 01270C 001l46 INITGT: MOV 8GTPC,RO :LOAD STARTING ADDRESS
Sw2 001322 013701 001000 MOV GTADD,R1 ;SAVE VALUE

§43 001326 004-3* DO0I4CC JSR PC,LOADRO :L0AD GT ADDR A
S44 301332 Q13701 00100 MOV DLADD, R} :LOAD STARTING ADDRESS ¢CL-11-
E45 001336 004737 00140 JSR PC, LOADRO :LOAD DL-11 ADDRESSES
€46 001342 012701 001002 MOV GTVCT,R] ;LORD VECTOR VALUE

€4 201346 004737 001400 JSR PC,LORDRO :LOAD GT-40 VECTORS
€48 021352 010110 MOV RI. (RO)

£49 201354 720 000010 ADD 810, (RD)+ ;LOAD GT TIME-OUT

€c2 0C1360 010110 MOV Ri, (ROD)

S€1 001362 De2720 000012 ADD 812 (RD)+

SS OCI136k 013701 001010 MOV DLVET,RL sLORD_VECTOR VALUE

$53 CC1372 004737 001400 ISP PC, LOADRO ;LOAD DL=I1 VECTORS

€54 J01376 000436 BR INGT :BR

€65 Q0I40C 010120 LOADRO: MOV RI, (RO)+ :LORD DONE

£5C 001492 010110 MOV RI,(RO)

£c7 001404 062720 000002 ADD 82, (RO)+

€69 QCI1410 016110 MOV RI.(RQ)

€2 QJi4l2 062720 000OOM ADD 84, (RD)+ ;LORD DONE

522 001416 010110 MOV Rl (RO)

Sel 001420 062720 0CCCOG ADD 86, (RO)+ :LORD PSW

Se2 Q01424 013746 00000 MOV JsERRVEC,-(SP) ;SAVE VECTORS CONTENTS

Se3 QCi430 012737 OCI4Se 00CODY MOV 81§, 98ERRVEC  ;SET UP FOR_TRAP

SE4 001436 012737 177570 081230 MOV s0SUR, JuSWR :SET_UP TO TEST FOR SWITCH RESISTER
SEc JCI444 Q029777 177777 177SSE cHP s-1,35WR 1 TEST FOR SWITCH REGISTER

SeE 201452 00100S BNE 38 :SWITCH REGISTER IS PRESENT
£E7 001484  0OOHCI BR 2§ :NC SWITCH REGISTER

Seg 0O014Sp 022626 18: CMP (SP)+, (GP)+ sPOF 2 WOFDS OFF STACK

£€3 O0I4E0 219737 000170 001230 2§: MOV #SLREG, JWSWR  1SET UP FCR SOFTWARE SWITCH REGISTER
$70 00l4e6 012637 OCOOCH 33: MOV (SP)+,08ERRVEC :RESTORE VECOTS CONTENTS

£-1 DOlv7e 00c207 RTS PC SEXIT

¥4

£73 001474 012777 002130 177464 INGT: MOV $GTSTOP, JGTDONE ;LOAD DONE VECTOR

€74 OC1S02 013777 00IO04 177460 MOV GTBRL , AGTONEL

€7t OLISI0 012777 00z220 177454 MOV sGTLPEN, JGTLPH ;LOAD LIGHT-PEN VECTOR
S7€ 20!Ele (013777 00I0CH 1774EC MOV GTBRL, 36TLPH]

£77 0JiE24 Q12777 002236 177444 MOV $GTSHIF 9GTSOTM ;LOAD SHIFT-OUT VECTOR
Era 0f1E32 013777 Q0I004 177440 MOV GTBRL,26TSO0T!

Sr9 JCiSS0 Cler3? Q00040 0012i4 MOV #40, GOLYD

el CoiS4e Cl12737 005752 005722 MOV #FILEDC,FILECA

S5, nCigsy Q12737 174104 00307 MOV #STATSB! INCR+4, GRPINC

S3z 00iSE2 012700 (O0SSie MOV sEUFF2, RO

£e3 071866 (00ED20 INTD: (LR ‘RO +

Se4 D2.870 022790 00SSek CHP #BUFF 2450, RO

£ec 218794 00137 BNE INTD

S3¢ C0IE7p DIE700 Q0SElR MG 8EUFF3,RO ;SET UP KRB BJFFER
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~3-0~3~31~0~3

000024

0Cccoz24

sajuislal
00.31i2

NO1

MACY1i 27(1006) OS-NOV-7& 1Z:10 PAGE 14
INE:  CLR (RD) +
CMP $EUFF3+50, RO
BNE INTE
CLRB  OCTA
SLRB OCTA+!
CLRB  OCTA+2
MOV $OLIN, aDLIVTY
MOV DLERL ' J0LI/TI
MOV soLout, aoLovT
MOV DLBRL , a0LCVT 1
MOV #KBIN'JKRBVT ;LOAD KRE VECTOR
MOV KRBBRL, JkRBVT1 ;LORC PSH
RTS PC
PWRFL: MOV $PWRUP, 2824 :LORD VECTOR
HALT
PWRJP: RESET
MOV $PURFL , 2824
IMP STARTE' :RESTAR™ AT BEGINING

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

828, a8y

DOCORE: MOV
MOV $17776,R1
CLR RO
18: ADD #20000,R1
INC RO
15T (1)
CMP 8157776,R1
BNE 13
8R 33
2s: CMP (SP)+, (SP)+
DEC RO
Sue :eooou R1
28: MOV 16, 84
MOV R1 SIZE
SUB 87?76, S12E

:SET UP FOR NEM
:SET UP ADDRESS

:MOVE_TC THE NEXT BAIK
I?CEEQ¥K COUNTER

END ?

;POP THE STALK X2
DECREHENT BANK COUNT
:RESTORE R

sRESET BUSS ERROR

:BACK PRST LORCER
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e ' wuie

(@)
Pop-o
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02084
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28’38
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Rk
€ 1-sfutv
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0QC3e0”
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:«o%!wo
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t)
oo pme pe
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123456
1°77r73

s

I 2
[ 23

=

%

18.456

2]
[ amd
£
(&
[ )

D

LTT7NN D0P0S2

BO2

SRS e T S

(BIUTINE T L ErJESS IRE WY

MAPEC AN o e
< ke,
: )

: el
LR WV rEv’sT 02
. v Rz + R+
o ws;‘c.na
2

S !
RTS: %v :?‘?p:m;.

LOFE: v

R

PRGE .S

WORSE 14SE “E™2F. "EI”
.GET AST FREE --PE < =RESS
G + Enri:s ¥ R ~

: H oo™
:MOVE CODE BETWEEN
:MEMTST ANC MEMEND TILL
sCORE IS FULL

- TEST FOR MORE ROCM

;SETUP RTS PC

+THIS 1S THE BRCKGROUND TRSK WHICH WILL BE LOADEC THRU

: THE REMRAINDER OF MEMORY

T8Y:
HERTS 385 8123456, (PC)+
MEMORT: 123456
R MEMDAT+]
sT ,+4
BYC .4
'.% $151456, MEMDAT
5}07. e
CP  MEMOAT,JsROTVAL
BEo Lo
ALY
N Q
TEWBL A

:CHECK RGAR

R ron T CoNTAINS

;ROTATE LEFT BYTE OF MEMDAT
;¢ BIT WAS NOT SET

;v BIT WS SET

:CHECK HERE FOR SORRECT ROTATE

:ROTATE Fﬂi

h%ERENCE LOW MEMORY
:REF. 70 LOW MEMORY FAILEC
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beTHC QL ..k VERIFY 'ﬂ'lﬁ»-léﬂbﬂﬂﬁ-(ﬁ MACYLl 27(1006) 0S-NOV-TB [2:10 PAGE L&

CoaTES. Be-Nov-T8
868
ggg : INTERRUPT SERVICE FOR THE G' STOP INTERRUPT
671 002130 00STY? iTPCIM GTSTOP: TST GTSR :TEST STCP
g;z maiaq A0 SHIT 18 STOP INTERRUPT BUT NG STOP FLAG
P ; i
E% %5133 137 001022 'J% STARTB E: ?nﬁr TSP T
66 ooal« oosaaz 0C13I4 18: %é g;r#vo oscnsfn; %anv
£ fzetex ROIRLY ooon oonany MOV a18 v @ Y
67 002160 005237 0C307% ING ,nptuc UPDATE GRAPH INCREMENT
68 JC3:p% 022737 17WIl0 00307 CMP osvmsa-xncmo LRPINC  :TEST FOR INCREMENT
08 Xl MiBrP 1T Rov TaTsg! INCR wtgm t;ssnmmm'm
[ -~ ¢ ]
€53 90ced2 (18737 &sf‘% gosuag.aa GTSTI: MOV o? 382
Eeq 052317 012777 00D0DI 176730 MOV 8], acrpc ;nss#u: THE DISPLAY
% G226 003co2 RTI Exi
627 00222 (12737 DOS724 (00572Z GTLPEN: MOV sFILEQB,FILEDR
ge8 902 812777 00001 ITE7IE MCY 8l,9GTPL :RESUME THE DISPLAY
ggg 00223 003002 RYI
€81 DOE23% 000020 G SHIF: HALT . 4T=40 SHIFT-CUT-TIME-CUT ERRZR
B9z 20E24C 322.37 ooioes IMP CTARTE
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NDEC-1.-DCSTE-C
el

002434
802430

iTbb42

o436
0CcH35
QOcSSle

002432

OCsEle

D02

MRCYIL 2701208 0S-NOV-76 12:10 PRGE 17

: INTERRUPT SERVICE FOR THE DL PRINTER
DLOUT: TSTB S0_0CSR ; TEST FOR DONE

8] .+10
HALT :ERROR, PRINTER INTERRUPT BUT NC PRINTER F_AG
b 2 STARTB :RESTRRT TEST
MOV RY,-(SP)
OLOUTAR: MOV PPNT . R4 :LOAD R4 WITH BYTE POINTER
MOVB  BUFFL (R4, ,PUNCHR :L0AD A CHARACTER TO BE CUTPUTTED
ING PPNT :UPDATE CHARACTER POINTER
cHP 840, PPNT :TES™ FOR END
BNE oLouts
CLR PPNT :CLERR PUNCH PCINTER
DLOUTB: MOVEB  PUNCHR, aDLOOBR :0UTPUT A CHARRCTER
MOV (6P« RY :RESTORE RY
RT! EXIY
: INTERRUPT SERVICE FOR THE DL RERDER
OLIN: TSTB  aDLICSR :TEST FOR DCNE
BMI .+10
HALT :NOT DL _INPUT FLAG
IMP STARTE :RESTART TEST
MOV R4 -(SF; :SAVE RY
MOV RPANT. RY4
MOVB  JOLIDBR,REDCHR :RERD A CMARACTER
BIC 877600, REDCHR :MASK CHARACTER
MOVE  REDCHR.BUFFe2 (RY) :PUT CHARARCTER INTO THE BLFFER
TNC RPNT :UPDATE READ PCINTER
CHP 840.  RPNT :TEST FOR END
BNE DLINS
CLR RPNT
D_INB: MOV RPNT. R4 _
“3VB  8177.BUFFZ F4) :ADD CLRSCR
Moy .SF.+ R4 :RESTORE Ry
RTI (EXIT
FPNT: C
RPNT: 0
PUNCHR: 24C

RECCHR: 242
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VERIFY MAINDEC-11-DOGTE-C  MACYL1 27(1008) O0S-MOV-7B 12:10 PAGE 18
0S-NoV-"8 10:20
- :INTERRUPT SERVICE FOR THE KEYBORRD
2020 19577 1T KBIN: 178 ATV ;TEST FOR DOME
g . ¢
& R HALT :NCT KRB INPUT FLAG
B35I3F oo1022 J%  STARTB :RESTART

OC24EY  D1534p MOV R3, - (SP) :SAVE R3
S248E [IDN4E MOV R4, -(5P) :SAVE R
457 372 e ¥y MOV KPNT, Ry
Cose4  [1%037 ITE 00262k MOVE  9TKB. hBCHR :READ CHARACTER
OCe<ve [N2737 177600 002626 BI: 8177600, KBCHR : MASK
0C250C 113764 002626 (0J5E2 ?gga ﬁgg¥n.aurr3:q) ;snggrtngocnggn
I - H o ,
8§§§?§ 835§§5 335353 002624 EEE ::m..xpur :¥Esr foa énc
S22 1208337 385553 CLR KPNT :CLEAR POINTER
€3¢ P13 ARZES: i8: MOV KPNT, R4
SS32 11Z7Ew D20:77 ooeel2 MOVE  8177.BUFF3/RY: :ADD CURSOR
: JPDATE OCTAL RERDOUT
S2S40 013733 Do2e2k MOV KBCHR, R3 :GET CHAR
f2Ewy 004737 OCEEID JER PC, 108 :LOAD BITS
S50 10837 25570 MGVB  R4.0CTA+2 :SAVE Ei’é
00pSs4 504737 AL2eCa TSR PC.1IS :MOVE BIT
002560 110437 0OCE?CC MOVB  R4.0CTA+! :SAVE BITS
002564 00N737 0036 ISR PC. 11 ;novE BITS
09570 110437 00Se MOVB  R4.OCTw :SAVE BITS
oCEM  0l2eNd MOy (SP)+ RY :RESTORE R4
002576 012623 MOV (SP)+.R3 -RESTORE R3
002620 500002 RYI SEXTT
002602 006003 11§:  ROR R3
002eD4 206303 ROR R3
r2606 ale! ROR ng
10 010304 108:  mOv R3, RY :LORD RY
1 2704 177770 81¢ £1%7770, Ry :MASK BITS
02616 062704 000087 ADD 860, RY sMAKE A NUMBER
002622 000207 RTS PC

09 KPHT: O
Pt Socads KB-WR: 94




GT40 OUICK VERIFY MAINDEC-11-DDGTE-C
DOGTEC.PLI pE-NOV-TH 10:20
785
'3
002630 L1273 00i0o0 0G3CiC
T 88
89
T3
794
:95 127 siafs{e}a]
2 20% SR RATLR
798 002846 0OCJ41S A
139 002680 Q13703 JCICIN
00 002684 Cl1ige
B8C1 002658 [0l13M
£2 D02660 (020204
EC3 Q026b2 001402
84 D02ebd 020000
ggg 002666 000772
€07 [P0267C 2e:z123
228 2926872 (028200
229 N02e74 SSBTDC CCICI6
EIC 202700 00I36S
8i3
Bi12
51: 004737 70
—ld q 11
BiE Jeoe oosay 6N
gi7 002712 00l13S)
El8 0C27!4 Q12777 00CO01 178226
8:9 Q02722 012777 000207 176270
€20 002730 108777 1762862
e21 002734 éﬂﬁ
g2z 00273 012 000207 176254
E23 DO2744 10€777 176246
E24 002750 10C37S
g2S 002752 00737 002042
g2t 002756 001724
£27 002760 00000S
gzB 0C2762 (020008
£2S 002784
230 002766 013700 000942
E31 0J277¢ 004710
632 002774 002240
B33 032 900240
B34 03000 000240
E3E 00300 00C24C
s;% 003004 000137 [Ooigee
E3E
gzs 0020:0 00000C

MRCY1l 27 (1008

FO2

0S-NOV-76 12:10 PAGE 19

;PART 1| OF THE BRACKGROUND TRSK

OVER: MOV

COMPRRE

aP &0 5 59 &8 2

BRCK:

BACK]:

BACKZ: <

BNE

#1000, PCOUNT

THE ROM DRTA TC

RO=WORD NUMBER

RAZE00D DATA

R3=BAD ADDRESS
R4=8A0 DRTA

80,0
IMAGE , %1
TMEM
ROMRDD, %3
(%1), %8
(%3),%M
%2, %4
BRLK2

BRCK]

(%1)+, (%3 +
"0

WORDS, %0
BACK!

:PART 2 OF THE BACKGROUND TASK
: EXECLTE WORSE CRSE NOISE TEST THRU MEMORY

JSR
DEC
BNE
MOV
MOV
1STB
BPL
MOV
1578
BPL
15T
BEQ
RESET
RESET
RESET
MOV
LIGICAL:

NOP
NOP
NOP
NOP
JMP

TMEM:

iS:

2s:

PCOUNT: O

PC,BUFFER
PCOUNT
BACK
8l,8GTSR
8207, 37PB
JTPS

18

8207, 8TPB
aTPS

2s

N LT

OVER

s#42, RO
J

q ’
SR PC, (02

STRRTB

:SET UP EXECUTION COJNT
THE IMAGE DATA

:SETUP_INITIAL WORD NUMBER
:SET UP BUFFER

:NC_ROM SELECTED

:SET UP ROM ADDRESS

:READ A IMAGE WORD

:READ A ROM WORD

1 TEST FOR EQUAL

IBRANCH IF OK

'ERROR ROM VALUE FRILED TO EGUAL THE
: THE EXPECTED

;BUMP BOTH REGISTERS
:UPDATE WORD COUNTER

:TEST FOR LAST WCRD
:BRANCK [F NOT LAST

{EXECUTE NOISE TEST
+DONE PRSS °

+NO
:YES RING THE BELL
+RING THE BELL

:TEST LOC. 42
:BR IF =0

sREAD VRLUE




GTHC QUICK VERIFY MAINDEC-11-DOSTE-C

DOGTEC.PLI 0E-MOV-7% 10:20

2

B4l
Qoaule 114240
00322C

C33016 D0CI377
03020 1743CC

FEFEE:

e s
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£235
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838
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4
Lo
L

ST £33134 000272
g Zl:l3 0OCa7
£33 33140 OCCE7E
£33 Q0342 00Ce7?
eic I03l44 3C%E7

MACYL1l 27(1006)

GO2

FI.EQC: SOINT!LPON

MAX'Y
TRTSB!LPLITE

:LINE THE EDGES OF THE SCREEN

LONGV! INTH!LINEC
INTX!MRXX

C

%ONGV 'LINEL
MINUSX!MAXY
LONGV!LINE2
INTX!MINUSX!MAXX

0
LONGVILINES
INTX

MAXY

:SETUP THE X SINEWRVE

GRPINC:

POINT!LINED
400

200
LONGV
5NTX41200

POINT
440

200
STATSB! INCR+4

GRAPHY
0200
0205
0212
0e2l7

0S-NOV-76 12:10 PRGE eC

:TOP LINE

:RIGHT LINE
:BOTTOM LINE

(LEFT LINE

:CRAW X AXIS

:GRAPHPLCT THE X SINEWAVE
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' 3TH0 QUICK VERIFY MAINDES-11-DDSTE-C MACYL1i 27(1006) 0S-NOV-76 12:10 PARGE 22
- SC&TEC.PLL 0S-Nov-78 10:20

952 0503326 00C1TS 01758
963 003330 007203 0203
954 003332 000210 0210
95 M ;2 2
988 303342 0002 0234
9€9 (003244 0002v! 0241
o565 002346 000245 0245
96! 0252
%62 003352 007ess 0255
96 0C3384 5J0261 09E1
%4 DC33Xe  0022R4 0264
3§s 002360 occag; ggg;
2 RIS B 5554
9t8 0C3366 000275 0275
95 903370 000276 0276
§%0 902372 000277 0277
91 063374 000277 0277
§v2 99337 000277 0277
973 (03490C 00277 0277
374 003402 0QC27% 027
375 003NN 009279 0274
e~ 003406 500273 0273
€77 20310 000270 0270
€TB D03412 000286 0266
3~ 703414 000263 0263
382 00241p 000257 0257
9e. 0020 000254 0254
92 003422 002247 0247
5 RN B 1o
= €
35¢ %5438 830232 0232
3EE DO3NI2 00%2eS 0225
SBF Q02434 090220 0220
36 00343 00C2!3 213
383 Q3447 00025 0205
S3C QC3uwNg  00C200 0290
S1 203444 (000173 017
4€Z 0C3ydp 0N0!eE 0165
3€3 003450 80C:&0 0160
994 003452 00653 0153
99c 0034E4  OCOL146 0146
9% (03+8p 00014l 0141
937 (0034E0 000125 9135
o3g (03462 000130 0130
985 [034€4 000124 0124
1235 003466 2090129 0120
221 0C3470 11€ 0115
.25 893472 0001:2 0112
1053 0O 107 0107
1064 002476 000106 0105
1906 002600 000103 0103
1% D03C02 000101 0101
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0S-NOV-76 12:10 PAGE 23

:SETUP THE Y SINEWAVE

POINT
200

40
LONGV
INTX
1233
POINT
200
100
GRAPHX

020C

:CRAW Y RAXIS

; GRAPHPLOT THE Y SINEWRVE
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CaTMC duich VERIFY MAINDES-11-0DG7E-C MACY 1 27(i006) 0S-NOV-76 12:10 PAGE 24
- DISTEL.PLL OE-NOV-T8 IC:2C
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b aTHC Jotok VERIFY MRINDEC-11-DDGTE-C MACY1L 27:1006) 0S-NOV-76 12:10 PAGE 25
CIGTEC.PLL QS-NOov-78 10:2C

1120 CQNC36  0202) ca1s
1121 Of43%0 93322 0e22
1122 0D4DN2 DD02gr 0227
1123 DJuDN4 DDQE3M 0234
1139 CD4C4s 000AY) 02t
1135 004050 00C2YS 0245
1126 Jo4pS2 000s2 0252
1127 CO40S4 0OCASS 0255
1128 204C%e  0QJeE: 0261
1129 304360 0002EY 0264
113C 004082 000267 0267
1:3] 0ON0e4 02027 0271
1132 00496k 0D0A7M 027y
1123 004070 O0CETS ners
113 OQ§Cr2 C4Ge76 0276
1135 OQNO74 000277 Ce7?
1236 DQ407p 000277 0277
1137 204100 000277 0277
1i38 DOwig2 0OC277 0277
1138 004104 09076 0276
1249 004iDe 0O0EMY 0274
ii4] D04IIC 003873 0273
1142 0OM112 000873 027
1143 Douiid  09JPek 0266
144 D04ile 00ZE3 0263
iisc Q4120 030eS7 0257
114€ 004122 000ZEM 0254
S147 0Q4124 000247 0247
i42 004126 00043 0243
isS DOMI30 0OCE3? 023;
1:5¢ DO4i32 DOga3e 0232
115] 094134 003225 0225
1162 DO413e 035220 0220
1:53 DOMINC 050213 3213
.IE4 DOWIN2 0002GE

18t 0041w 000200 0200
I5E 004146 C00i73 0173
1i€7 QO41s0 000165 0165
11%e 004152 000160 0160
1129 DOYiS4 0OCIS3 0153
i1E0 094186 D0OD1% 019
1161 004160 000141 0141
11€2 CO4ig2 000138 0135
1162 DO4iE4 000130 £130
1164 0O41ee 00014 o124
1168 004170 000120 G120
11EE 004172 0ICLIS 0115
11E7 004179 000112 0112
1168 Do417e J00IC? 0107
189 004200 200105 0105
1170 00-202 000103 0103
1171 CDwz04 000101 0151
1172 CC=206 00013) 0100
1173 2042I0 000100 0100
1179 DO4él2 000100 0100
i17c CO4214 020100 0100
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GT4C QUISK VERIFY MAINDEC-11-COSTE-C  MACY1l 27(1008) OS-NOV-76 12:10 PAGE 26

DCGTEC.PI1  0S-NOV-TE& 10:20
1176 024216  0201CC £100
1177 004220 000102 0102
1178 004222 009103 0i03
1179 004224 000105 0105
1180 0p4gge 000!7T 0107
1181 004230 8O 2 0112
1182 204232 00C.S 8118
1183 004234 000121 0121
1184 Do4z3e 00018E 0135
1185 204240 £0013I 0131
118 Joyg42 000I3S 0135
1187 0gu244 000142 0142
1188 Q04246 GQOI4? 0147
1189 004gs] 0O71SY 3154
1190 (094252 0OD16! 216)
i16] 004354 1002166 £166
i1 0j42%e 03T173 3173
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| GT4C QUICK VERIFY MAINDEC-11-DDGTE-C  MACY1l 27(1006) 0S-NOV-76 12:10 PAGE 27
, DDGTEC.PIl  DS-NOV-76 10:20

1194
i;gg :SETUP TO DISPLAY THE OCTAGONS
1187 004260 114000 POINT
1198 004262 001434 1434
119§ 004264 D0O72M 7e4
i 1200 004266 1300390 RELATV!BLKON
, %201 004270 041600 I§¥§I1288+7
| 15 864574 8:588? {er+
| 1204 004276 061607 INTX!MINUSX+1600+7
1205 004300 051600 INTX!MINUSX+1600
1206 004302 061707 INTXMINUSKY [BO0HINSUY+7
1297 004304 080107 INTX+MINSUY+
1208 004306 O4I707 INTX+1600+MINSUY+7
1209 004310 114000 POINT
1210 004312 001430 1430
1211 004314 000710 710
1212 004316 130020 RELATV!BLKOFF
. 12i3 004320 C£43600 INTX+3600
12148 004322 043617 INTX+3600+17
1215 004324 043017 INTX+17
1216 00432 083617 INTX!MINUSX+3600+17
1217 004330 063800 INTX 1 MINUSX+3600
1218 004332 063717 INTX!MINUSX+3600+MINSUY+17
1219 004334 040117 INTX+MINSUY+17
1220 00423 043717 INTX+3600+MINSUY+17
122 0CM340 113000 POINT
1222 004342 001420 1420
1223 004344 0OCEED 660
1224 004346 104030 SHORTY! BLKON
1225 (0Q43cC Q47EDQD INTX+7600
1226 004352 Q47E27 INTX+7600+37
1227 004354 040037 INTX+37
1228 004356 067637 INTX!MINUSX+7600+37
1229 004260 06red0 INTXiMINUSX+7600
1230 004362 067737 INTXIMINUSX+7600+MINSLY+37
1231 004364 040137 INTX+MINSUY+37
1e3e 004366 047737 INTX+7600+MINSJUY+37
1233 004370 114000 POINT
1234 004372 001400 1400
1235 004374 000e00 600
1236 004376 104020 SHORTY! BLKOFF
1237 004400 057600 INTX+17600
1228 004402 057677 INTX+17600+477
1239 004404 040077 INTX+77
1240 004406 077677 INTX!MINUSX+17600+477
1241 CON4I0 977600 INTXiMINUSX+17600
1242 0OOM4i2 077777 INTXIMINUSX+17600+MINSUY+7?
1243 DOH44I4 040177 INTX+MINSUY+?7
1244 DON41e 05?7777 INTX+17600+MINSUT+77
124 024420 114030 PGINTIBLKON
124t 0O08yg2 001360 1360
1847 004434 000520 520
1248 CO4426 110000 LONGY :CCTOGON BY LENGTH OF 137

1248 004430 040137 INTX+137




CATHC TR VERIFY WAINDEC-11-DDGTE-C  MACYLI 27(1008) 0S-MOV-7% 12:10 PAGE 28
, DOTEC.PIL  0S-NOV-TB 10:30
128D 32 300000
26! g:au kR ?N’X0137
1363 B3w43% O00C13"
1283 Q0 %gnac A
1969  DOus42 130 137
1288 060137 INTXIMINUS X+ 137
256 0444 DOCIY 37
25T DOwuss 061137 NTX!MINUSX+137
1288 ousEZ 03309
1269 DCwdBy 060137 NTX!MINUSX+137
3 oFJop oy MINUSX+137
(3Bl J04<EC 43300 INTX
i52 D0N<g2 [2I137 MINUSX+137
263 Duegy GNEIT7 INTXH137
1064 Dweke 023137 MINUSX+137
I3€c B0NeTD 118120 BOINFA BLROFF 1LPOFF
286 DOowd?2 00140 1340
126 DOwMTY  DOOY4S 440
168 04478  11593CR LONGV ;OCTOGON BY LEM TH CF 177
1289 DO4SC ONEITT INTX+177
1273 0802 303825 0
1Tl DoNBe NIIT INTX¢177
672 DQWBDE OoTir s
1273 s8I0 e300 NTX
o BoeBl2 ZoIITT 177
278 JMEIN  DB0.77 INTX!MINUSX+177
1276 DosEle 000177 177
1277 D04E20 060:77 INTXEMINUSXe177
iET8 DOME3Z 900000
2279 045N Deli7Y INTX!MINUSX+177
1980 DuB3e 225177 MINUSX+177
122 004835 DMO00Q INTX
(282 DO4ERR 020177 MINUSX+]77
1263 DE4EN NI INTX+177
364 D043 020i77 MINUSX+177
ZEE  00WSHD  114:dC PCINT!LPON
1687 JZeE4E 20oicE 182
:2Se 204E44 DJIEF7 MAXY-100
23 TO4S<k  1E4000 DNGP
2280 204853 179040 STRTSA! ITALD
;g2 e (0GR ZHAR .
1282 ZIT4EE- ASTERR 41502 042304 ASCIT ' QRBCDEFSHIIKLMNOPQRSTUVMXYZ
1263 Tl4Ekz M3BD6 QW4BI0 DdEEjR
.24 ODME7D D4ES14 C47EIE  OSDESC
123 OOME7e 051892 De2SEy 0535CE
1% DO4E0S bS4E33 1
287 X0<4e27 T AR 081 022043 JRSCIZ 2 ' eSn3’ ()8e, -, /0123456789: 42?3
2298 O0<EIM 023045 Qz4C47?  02605]
.29 D04k22 026063 (02705 03Q067
1220 20-e3C 031061 032063 C330ES
SZZ1 224836 (O3N0B? (035071 O3EBE3 .
.20z Cl+k+4 037075 000077
1303 EVEN
1304 004650 164000 ONO
228 QC«gE2 179060 STATSA!ITALL




ca3

ST4C JUIK VERIFY MATNDEC-11-0D3%E-c  MACYIL 2°(1006) 0S-NOV-76 12:10 PAGE 29
20sTES PIL 0S-MoveTE 10:20

1226 D454 114000 PCINT

1307 04886 DI0100 100

3R A SR

533 st 6& 1502 042504 TASCI1 ° SRBCDEFGHIJKLMNOPORSTUVIXYZ'
1311 %ﬁﬁ §3§°‘5 5'3"512 mgs:g

13§ l £52 csgéq

‘J‘U ¢ 1 ™

13} 2wty 08 132

30t 354~17 T DMC N2IOM1 022043 LASCIZ 3 1=88%3° ()a+, -, /01234SH7BY: ¢ (3> 13
+3:f 2doEd 0332;3 g‘*m" g§§2§;

13 e 161 032083 B33%s

1315 Downeg 23438 D3SIF1 238063

HeE ol i Tk o7 S e eng

1355 oowmed 170340 gﬂmmo

1353 DOWrER 114000 IN

135 J04TEd  DO”22S 220

1325 OONTEE DJ1177 MAXY-200

1326 0O&T?0 120930 CHAR

1357 0Oy772 142 4] 142 CBYTE 140, 181,142, 143, 144, 145, 146, 147
% O0N77S ;:g T44 {4g

133% 308068 ist is: 12 .BYTE 150,151,152, 153, 1S4, 155, iS6, 157
233 208008 1€3 183 i

.332 pescit .St 1E7 i

1333 ng 183 Bl 82 .BYTE 180,161,162, 163, 164, 165, 166, 167
1333 poEnl 163 164 168

(3% 90E029 168 %4

13% PEogp i 1N 72 BYTE  170.171,172,173,174,175,176,177
SRR R B

4 & i

1239 i

1332 00SD3E 170060 s?ﬂaum:

1340 008234 119007 POINT

39z 00E03  (00c22C 220

Rl B iy

& w dvc - ‘
134 %M a5 141 142 CBYTE 180, 141,142, 143, 1WN, 145, 146, 147
T34 20E7e7 143 144 .48

i3.7 3rEfep 146 147

“323 noEne? i?& ;Ej iss

> e msn&a awf

1327 0pSheN 1€0 162 162 .BYTE 160,161, 162, 163, 16N, 16S, 166, 167
S D g iy S

(323 0oEnMy 72 371 iTe BYTE 170,171,172,173,174,178,17%8,177
L3Ec 77 173 174 17€

136 006108 176 177

1327 .;v;n

1358 ng 17 ;n;nsxm.u

gt 21y

(36, D0Si12 00I1C77 MAX7-300




; DO3

' 740 CISK VERIFY MAINDEC-11-DDGTE-C  MACYIl 27(1006) 0S-NOV-76 12:10 PAGE 30
| LGTEC.PI1  0S-NOV-TE 10:20
132 BoSLIY CHAR
1 e g o oo BYTE  16,0,1,2,3.4,5,6.7,10,11,12,13,14,15,1¢
134 D0EI2] 004
o i%s DOEIN 00 0% %7
186 00S1gr 010 Qi L2
1% oBi® g3 O OIS
LR R OB e .BYTE  20.21,22,23,24,25,26,27,30,31,32,33,34,35,36,37,17.C
| 1370 908iM1 Q23 04 0as
. 1371 DOSIw 0% %87 03
. 137@ 00847 g3l Q3 033
13 XSl o g% o
i3y DO 67 0Ir  0od
' 137S .EVEN
i376 0OSIBC 17000 STATSA!ITALI
137 005162 114000 POINT
1378 005184 000220 220
1379 005166 DOION7 MAXY-
1387 Q0170 160000 CHAR
1381 OOEl7e © 216 00 ocl ‘BYTE  16.0,1,2,3,4,5,6,7,10,11,12,13, 14,15, 16
{382 005178 902 203 oM
EES B O» &
B e o3 s i
138 008811  Clk i
1267 o612 g8 a1 gl BYTE  20.21,22.23,24.25.26,27,30,31,32.33,34,35, 26,37, 17,
1388 00818 083 4 I3
1389 006220 D& L7 LaC
1330 005283 QM  Caz D033
1391 0052%% O™ CIE I3
1202 DOS231 g3, 27 503
1343 LEVEN
133 0052 17004 §TATSA! ITALC
13% ;SETUP INTENSITY LEVEL TEST
1297 00S23% 114000 POINT
:3%g 0OSY0 0000 340
1395 gf8ay2 001090 1000
1420 205244 113604 LONGV! INT7SLINED
-l DOS246 OHONOD INTX+400
i4Z2 £O35) 00DOD0 3
1433 0OEs82 114000 POINT
i34 0pSE4 000340 340
143 00636 OC7MO 749
I4DE DOS2B0 11400 LONGV! INTE
1437 005262 QMD4O0 INTX+4C0
1438 005364 0O00COQ 0
{409 00E3pe 114000 POINT
1410 005270 000340 340
:4i] 005872 0OC700 00
12 oEery 1ideng LONGY INTS
1413 £I5276 DMDYOD NTX+400
1414 G2E300 0OOCOQ g
14i€ 90E302 }1400Q POINT
1416 DOS304 000340 340
1417 208306 0C0E<0 B43




L . e ——— ——— — e ———

«4C L IcK VERIFY MR(!
JCGTEC.PLL

HiE B
'qax ocssxs
i:ag g2 002600
§3es §§§§§s 6&‘
e
1-3g 02833
"f-‘.

.qv-

.’-Q
N3
1433
24
435 008352 002500
X! 1

1437
1438
i439
!qqn
'%l
LT
t'H"

C-11-DOGTE-C

0S-NOv-T8 10:20

0S25:7
920248
DHEES?
020455
050123
242524
546101
C200EG

044440

EO3

MACYLL 27(1006) O0S-NOV-76 12:10 PAGE 3l

ONGV! INTH
N'X¢460
POINT
39
NGV' NT3
i TN
Po NY
2
€49
LONGVEINT2
'éNTx+HOD
PCINT
340
S00
LONGV! INT!
éNTX+400
QINT
340
440
LONGV! INTO
INTX+N00
0
:SETUP THE MESSHRGR BUFFERS

POINT! INTH

400

80

HAR

.RSCIT1 /COM OUTPUT ~/

EUFFl: .RSCII /DECGRAPHIC-11 DISPLAY TERMINAL GT4C VRIW/
PCINT
400
320
CHRR
.RSCII /COM. INPUT ~/
BJFF2: .BYT'E 0.0,0,0,0.0,0,0.0,0,0.0,0,0,0,0.0,C,0,0




| FO3

| AT QUICK VERIFY MAINDEC-11-DDSTE-< MRCYLL 27(1006) 0S-NOV-78 12:10 PRGE 32
. DCGTEC.PII 0E-NJV-T8 10:20
‘ 187Y ) ngo g 8] 048, .BYTt 0.0,0,0.0,0,0,0.0,0.0,0.0,0,0,0,0,C,3.0
e BRedt 3B B 3%¢
1476  00SSS0 000 020 000
1477 00SEs3 ga2 000 aisls

1478 D0SSS6 030 QCC cac
1479 00SSe! 010 8 g3c <
1480 Q0SSe4 88% 800

114

1481 0CSE6E POINT

182 OQCS570 000420 Y4

i483 QCSE72 (0003S8 35C

1484 00SS™4 100000 CHAR

U DEEm BeAlln beoick Baogd (FSCIL /KRB, TWUT 4
rS 1 c

.=87 008612 003 JC 000 BUFF3: .BYTE 9,9,0,0,0,0,0,0,0,8,9,0,0,0,0,0,0,0,0,0
488 00S61S 000 ool 000

1489 005620 309 200 gcc

iN30 Q35623 200 000 20C

1480 DJCSE2% c2 000 goc

1492 Q0s63! Bl8i8) 200 0cC

o433 OCSe3M 228 0C0

ivo4 03%p3x 03 0 DI0 00O .BYTE  0,0,0,0,0,0,0.0,0.9,0,0,0,0,0,0.0,0,0.0
1495 CCSE4] 202 883 90

149 D0Sp+M 033 0C0 200

14€7  DOSB4? 8:8:4) 2 020

s438 DOSeSe 220 03C gct

2485 20565C 230 23c a0C

s3] 00%ee0 S0 3OC

.S3c D0cSkee 114000 POINT

1803 00See4 000+00 400

150q 00SEss 000 400

182 02867C 100000 CHAR

.S 02672 041817 02Cle2d $00 .ASCIZ /OCT /
1227 D0ce77 320 <CC 000 OCTR:  .8YT 38,0
528 008702 164300 DNOP

1529 008704 164200 DNCP

-E10 00S706 16400C DNOP

JE11 208710 1e40CC DNOP

JE.2 QCt?le 164000 CNOP

2222 JCE7.M 164000 CNOP

.4 208716 164200 DNOP

JSi8 JCEve0  1eCC CIMP

Ele [DOE722 00E7se FI_ECA: FILEOC

1S17 0oe7e+ 114000 FIECB: PQINT

JE18 £2e726 001020 1000

JE18 208720 000440 440

:€2C 00€732 100200 CHAR

gl D0E734 D&4E14  O«44107 D2eS24 .ASCIZ /LIGHT-PEN HIT~
.Sce JUE74e Q4262 OzCile J4MELD

.Ez3 005750 00Cied

.24 .EVEN

1€2€ COE7E2 17340C FI_ECC: DSTCP

JE28 ZCE7SH 160000 JIMF

i527 ~OE87% (CC30:2 LLE0D

i
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<=11-DOGTE-C MACYLi 27(1006) 0S-NOV-7& 12:10 PARGE 32

~& 10:20

ty¢g»
o

&

RRPLIEERE

]

Pt Pt P2 P—s Pt Pt pb Pt P Pt P Pt

U

TRFRRRRSEARRRRREEIRERRRRBAREPRERRAARBRRRR R SRR I RRERSS
EXCEPT FOR THE NEW ORGIN RDORESS AND SEVERAL "!160000"
FOR_ADDRESS FUOGING THIS IS AN EXRCT COPY OF THE CONTENTS

: OF THE GT-40 BJOTSTRAP VERSION 82
TRRREASRERERERRRERRRARERARRER AP RRRRIRR SRR RS RIRERRRRRER

.TITLE SCROLLING ROM BOOTSTRARP FUR THE GT40

; BOOTGT.Ti6 oCT 10, 1973

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
146 nm sgsgt
MAYNARD, MASSACHUSETTS

01784

: WRITTEN BY JACK BURNESS.

; THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOQTSTRAP FCR
: THE GT40 DISPLAY TERMINAL. IT INCLUDES SCRCLLING AND AN END OF
: MEMORY SERRCH FOR THE LORDER.

.ENRBL RBS,HMR RSSEHE_ER DIRECTI“ES FOR ABSOLUTE BIMARY OUTPUY
USE “MRCCLX™ TO RSSEMB.E THIS PROGRAM.

.SBTTL DEFINITION SECTION
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™ BOCTSTRAP FLS “HE GTuQ

QE-NOV-T8 12:20

Soo0ne
£33353
GZ0204

Wil

L

<320C7

2

000003

HO3

MACYLl 27¢1006) O0S-NOV-76 12:10 PAGE 34
DEFINITION SECTION
: REGISTER DEFINITIONS
: BRSIC DEFINTIONS
s?=¥? :DEFINE STANDARD VALJES.
R2=%2
R3=%3
R4=%4
RS="S
SP=%b
PC=%7
: GT40 DEFINTIONS
CHAR=R] ;CONTAINS THE INPUT CHARACTER.
POINTR=R! PO'NTS To NEXT INSEFTICN 8YTE IN DISFLAY BUFFER
TRBCNT=R? :CHARACTER COUNTER FOR THE ““AB™ FERTURE.
SCAN=R3 GENERQLLY CONTAINS A POINTER WMICH
: 15 'USED WHMEN SCANNING MEMORY FOR SOMETHING.
HOLD=RY TYPICQLLY R TEMPORRRY WHICH IS USED T2 RETAIN
R VALUE FOR R SHORT TIME.
COUNTR=RS :TYPICALLY USED RS R COUNTER.

: SACER CEFINITIONS

C AURZPOINTR : CORRENT MEMORY ADORESE T5 BE L GADED

L. = S .

L.gngRB NT :NUMBER OF DATA ?QQRE ; QE

L.CKSM=COUNTR .uHECKSUH ON THE INPUT D

TNDEX=SCAN : INDICATES HOW T3 RSSEMBLE THE 8 BIT CHRRACTER.
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SCRO.LING RO™ BOOTSTRAP FOR THE GTYC

- DDGTEC.PIL

———— e ——

1635

1656

U‘lh(ﬂ(ﬂ(ﬂ
)< (DD

pehab b abobabe
oo o
wh
W

pS-Nov-78 10:20

166CCC

178612
17%6l¢

175614
178818
177560
177562

17202C
17200¢

16200C
173002

MACY11 27(1006)
DEFINITION SECTION

ORIGIN=166000

DL111S=175610
OL11IB=DL11]S+2

BL1188ZRL 10835
KBD1S2177560
KBDIB=KBDIS+2

aTH0PC=172200
GTHOSR=GT4OPC+2

BSTRRT=1000
BLIMIT=7000
TMPEND=7776
CORSTR=H

JMPROD=BLIMIT+10.

NUML IN=32.

CRLF=5C1S5
ALTMOD=17S

DISJMP=16000C
DISTOP=17300C0

103

0S-NOV-76 12:10 PRGE 35

MRJOR SYSTEM DEFINITIONS

il SO D AP D D WD S

:ORIGIN OF THE BOOTSTRAF.

; INPUT STRTUS REGISTER OF DL1!
» INPUT CHARACTER FROM DL1I

SLT0F RIATARER ToESRE by

:KEYBCARC INPUT STRTUS
; CURRENT CHARRCTER FROM KEYBORRC.

:GT40 PROGRAM COUNTER.
:GT40 STATUS REGISTER ADORESS.

:START OF THE DISPLAY BUFFER

:APPROXIMATE END_OF THE DISPLAY BLFFEF.
sLOCATION OF INITIALIZATION STACK.

:LOCATION OF PDP-11 TRAP YECTCR.

:WHERE THE PQINTER IS TC FIRST CHAR ON SCREEMN
:NUMBER OF _INES ON TEXT T ShOW ON THE SCREEN

;CARRIAGE RETURN - LINE FEED
:THE “KEY™ CHARACTER [I.E. ALTMODEI.

;THE GT40 JMP INSTRUCTIC
s THE GT40 STOP DISPLAY 'NS’RUVTIVN

.SBYTL INITIALIZATICN AND RESTARY COCE




\ — - —

SCROLLING ROM BOOTSTRARP FOR THE GTuJ
OS-NOV-T6 10:20.

1636

dgdrdduinogs

Popab-oPo pus put Pt Pt Pus pus

[ T L oY T Yy Ay TPy WUy WOy Uiy Uy Wy Uiy S SP Sy gy s
8-.00\]0‘01-5&"00—-9

SN NN N NI INI NN

. ‘DE?

WDt VMY
L (DN — (2 Om

| DOGTEC.P1!

~0E80e

Q06010
00E014
00el20
00e024

00e226
00e032

0oed3b
0C8040

30824z

006044

BRece
O0e0tY

006000

FEh
012706
00s237
024337
000030

012703
glzg7za3

00SJea2
00C77¢

01032

106737
185355
005337

000007 175610
007776

175614
166652

000004
166042

175614
175t 14

MACY1l 27(1006) 0S5-NOV-76 12:10 PAGE 38
INITIALIZATICN AND RESTART CODE
: GT40 BOOTSTRAP CODE
.=6000
: .=ORIGIN :DEFINE ORIGIN OF THE BGQTSTRAP.
: COLD INITIALIZATION CODE
START: RESET RESET ALL HARCWARE NOW.
MOV 87,DL11IS SINITIALIZE DL-11 INPUT NOW.
MOV 8THPEND, SP :ESTABLISH A GOOD TEMPORARY STACK
;PE}NTER FOR QORE SEARCH.
INC DL110S :SEY BREAK BI
ISR SCAN, GUTLIT! 160000 :FOR 2 CHARACTER TIMES
.WORD O :SEND TWO 2ERO’S
MOV 8CORSTR, SCAN :GET ADDRESS OF BAD CORE TRAP VECTOR.
MOV sNOTHERE? 160000, (SCANJ+ ;RND INSERT A POINTER TO US THERE.
ENDCOR: CLF (SCAN) + NOW CLEAR ALL OF MEMORY BEYOND THE POINTER,
8R ENDCOR :UNTIL WE RUN OUT OF MEMORY RNG TRAP.
NCTHER: TST -(SCAN) . WHEN WE TRAP OUT u; COME MERE.
‘WE BACK UP POINTER TO GOOD CORE.
:NOTE THAT IF WE TRAP OUT AGAIN, IT
:1S STILL OK, BECAUSE WE WILL LOOP
'UNTIL WE GEY A GOOD CORE ADDRESS.
MOV SCAN, SP ‘WHEN WE GET ONE, THAT IS LAST LOCATION
:IN THE MACHINE, AND HENCE OUR SP.
18: 1578 DkllOS tSEE IF BREAK IS8 DONE
BPL 1 NGO GO BRCK
CLR OL110S :CLERR BREAK BIT

JO3

RESTART INITIALIZATION CODE WHEN COMMUNICATICNS IS WORKING.




' SCROLLING ROM BOOTSTRARP FOR THE ST4C

~ DDGTEC.FII

1743
1744
1745
1788
1747
1748
1749

EANE

HO—-)—-D—-H:—O-:‘-O—tGFOD-D‘
R
£ W (30w U

~}

038060
J0508eM
02eC7C
006074

006100
0Ce102

006124

006112
Joell2
00e114
CObl1E
Q0el2C
Q0sl22
S0e124

OCtlze

0S-Nov-T8 10:20

0127C!

sy

036700
00304C

805315

166432

206776

MACY 1l

INITIAL

RESTRT:

SETLPI:

SETLPE:

SETLP3:

SETDUN:

1 27(1006)
IZATIC

KO3

0S-NOV-76 12:10 PRGE 37

N AND RESTART CODE

BIS
MOV
MOV
MoV
BGT

MOV

MCV
BEG
MOV
MOV
BGT
BR

MOV

.SBTTL

$TMPEND, SP :FORCE THE SP TO LIMIT OF EXISTING CORE.

8BL IMIT-NUML IN-NUMLIN, SCAN :NOW WE WILL FIL. THE KEY nasas OF THE
sNUML IN, TRBCNT :DISPLAY BUFFER WITH INITIAL CR-LF'S

8CR_F, (SCAN)+ : INSERT A CRLF NOW.

TRRCNE AND LOCP UNTIL DONE.

SETLPI ' THUS DISPLAY CORE IS ALMOST CORRECT.

;NOW WE WILL INITALIZE CORE FOR THE

#SETUP? 16000C, SCAN
:DISPLAY. PICK LP POINTER TQ LIST.

(SCAN)+, TRBCNT ,uET NUMBER OF ITEMS TO INSERT.
SETDUN ; IF ZERO, WE ARE DONE.
(SCAN)+,POINTR tPICK UP'FIRST CORE ASDRESS POINTER.
(SCQN)* (POINTR)+ ;MOVE _OVER A DRTA ITEM NOW.

TABCNT sALL_DONE?
SETLP3 :NOPE. MOVE OVER THE NEXT.
SETLP2 :YES. GET NEXT MAJCR LIST TO INSERT.
sBLIMIT-2,POINTR :ESTRBLISH THE BUFFEP POINTER NOW.

VTOS SIMULRTOR
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1783
1784
1785
1786
1787
1788
1789
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hd
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P11
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A A NATH IS Ty

006200

[

10
3
3
2R

C0t206

ggezle
COezlk
0dee2d

306244
00b24e

go62s0
00e2sH

JCe2te

0S-NoV=T8

004727
005202
000744

012700
004737

005037
00C726
012705

10:20

86177

000040

200387
000007

172277
16B3EQ

000040
166350

000007

172002

000040

MACY1l 27(1008)
VT0S SIMULRTCR

NXTCHR: JSR
CHP

BGE
cHP
BGE

CR: MOV

NORMAL: JSR

TARB: MOV

VT MOVB

i SR
BELL Bb

FF: MOV

LO3

0S5-NOV-76 12:10 PAGE 38

VTOS (SCROLLING) PCRTION CF THE BOCTETRAP

PC, GETCHR! 1600CC
CHAR, 8177

NXTCHR
CHAR, 840
NCRMAL
CHAR, SCAN
87 . SCAN
SCAN, 87
NXTCHR
CAN
SCAN, PC

BELL
NORMAL
TRB

LF
VT
FF

s-1, TABCNT

PC, INSERT! 160000
TRACNT
NXTCHR

40, CHAR
Pc. INSERT! 160000
TRBCNT

87 TABCNT

)]

NXTCHR

(PC),COUNTR
FFLOOP

GTHOSR
NXTCHR

sHUMLIN, COUNTR

.GET A CHARACTER NCMW.
.15 IT 00T 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 !71 1S ZERO.

:IF CHRRACTER IS LESS THEN BELL OR
!GREATER THEN CR, THEN IGNGRE.

:IF GOOD, MAKE It WORD INDEX.

:AND GO to THE CORRECT ROUTINE.

+ 7=BELL

: 10=BACKSPACE

+11=TAB

- 12=LINE FEED !bF]
+13=VERTICAL TRB [VT]

: 14=FORM FEED [FF]

; 1S=CARRIAGE RETURN [CR]

;RESET TAB POSITION ON A CR, nRND
;FALL THROUGH TO INSERT THE CHHRACTER.

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

:ON A TAB, INSERT BLANKS UNTIL THE
:NEXT CHARACTER PCSITION IS A MULTIPLE

;OF B.
:ARE WE DONE YET?
; NOPE.

s YES.

; THIS PUTS THE LOW BYTE OF THE
;BRANCH CODE IN COUNTR-SRVE R WORD

:RING BELL -WRITE IN GTHOSR
tANG LAOP BACK

;FORM FEED IS DONE By INSERTING LF’S.
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-ROLLING ROM BOCTSTRARP FOR _THE GTYO
OsTEC.Fll 0S-Nov-76 10:20

1839
1840
184

184

1843
1844
1845
184
1847
1848
1848
185C
1851

.52

gecgle
1663CH

Rz g
095592 595305
026274

00337
o062k OCCTTIS

20e30C 2igv4e  leel3?2

0Ce3CH

006310
QJe3le
00E3iY
06323
06322
Q0t326

006330
00e332
00633t
006342
Q06346

013703 007012

122300
007000
00100C

02000,
007012
168350

110021
032701
001021
023127
103410
010103
012704 O
004737 |
005023
00531
00020

BIET]

12741
00SC4l

20c0e2c?

200C0!
007000

16ES7Y
160020

00t424 012737

001000 172000 GTBUSE:

MACY1l 27(1006)
VTOS SIMULATOR

FFLOOP: MOV

JER
OEC
3GT
BR

LF: MOV

LFSUB:
LFLOOP:

MOV

cMPB
BEQ
cMP
BLO
H'\\I
BR

INC
BIC
MOV
JSR
CLR

LFOUND:

MOVB
BIT
BNE

BLO
MOV
MoV
JSR
CLR
CLR
RTS
cMP
MoY
MOV
CLR

RTS

INSERT:

INSRTL:

INSRTX:

MCV

MO3

0S-NOV-7E

812.CHAR
PC, LFSUB! 160CQ0
COUNTR
FFLOOP
NXTCHR

sNXTCHR! 160000, -(SP)

JMPROD. SCAN
(SCAN)+, CHRR

LFOUND
SCAN, $BLIMIT
LFLObP
8BSTART, SCAN
LFLOOP

SCAN
81, SCAN
SCAN, JMPRDD
PC, INSERT! 160000
CHAR

CHAR, (POINTR)+
¢, POINTR

INSRTX

PCINTR, 8BLIMIT
INSRTL

POINTR, SCAN
#BSTARY  POINTR
PC. INSRL T 182000

(SEAN)+

(SCAN)

PC

(P8&NTR)+ (PCINTR)+
sHEADER? 180000, (POINTR)
$DISIMP -(POINtR)
-(PGINTR)

PC

$BSTART,GTHOPC

12:10 PAGE 39

:MAKE THE CHARACTER A L_INEFEED.

;00 A LINEFESD.

:CONE"?

+NOPE. KEEP SENCING THEM.

:YES. NOW RETJRN. DO NOT FALL THRCUGH.

-RETURN TO NXTCHR AFTER PRCCESSING
. THE LF BY FAKING A JSR.

;GET POINTER TO FIRST CHAR ON SCREEN

:AND LOOK FOR R LINEFEED.
:GCT IT. SEARCH HAS ENDED.

:ARE WE AT END GF BUFFER?

*NOPE. KEEP ON LOOKING.

:IF AT TOP, RESET TO BOTTOM OF BUFFER
‘AND KEEP N LOOKING.

WE'VE 50T THE LINE FEED. STOP SHOWING

'FIRST LINE BY CHANGING THE “DISIMP™

:INSTRUCTION TO FIRST CHAR BEYOND LF.
-INSERT THE LF IN THE BUFFER.

:AND THEN INSERT ONE NULL CHARACTER BECAUSE

:THE “DISJMP* ADDFESS MUST BE EVEN, AND

:THIS GUARANTEES WE WILL NOT LCSE A

A GLOD DATA CHARACTER. WE FALL THROUGH

:TO INSERT THE NULL IN THE BUFFER.

:STICK IN THE CHARACTER NOW.
+15 NEXT PGSITION EVEN OR QDD?
:0DD. NO PROBLEMS. SPACE IS ALLOCRTED.
'EVEN. ARE WE AT THE ENDO OF THE BUFFER?
tNO. JUST MAKE ROOM FOR ANOTHER WORD.
:AT THE END. MOVE THE STUFF TO THE
:BEGINNING OF THE Burrfn.

:CALL THE ROLTINE TO SAVE SPACE.
:AND CLEAR UP THE INSTRUCTIONS AT THE
'ENG OF THE BUFFER.
:AND THEN RETURN.

;BYPRSS THE “DISJMP™ EY Rg?ANG 4 T0 PO;hTR.

;NOW INSERT THE DISJMP INSTRUCTION TO CUR HERDER
+AND _IT7°S ADDRESS (PUT THEM IN BARCKWARDS.

+MAKE RVRILABLE A NEW CHARACTER SPQOT.

:FINALLY RETURN TO THE CALLER.

;ON R BUS ERROR, WE MERELY RESTRRT THE GT4Q AT
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00e+32
0064234
CO&436
00644C

00g442
00644y
DCEMHE
0CB450
QCEHSYH
00gH480

0oeH4EY
OCEYEE
006470

006472

DCE474

00E478

gdecte

0S-NOV-76 10:20

022002
002230
160424
009203

00C007
006776
003CCO
160007 166474
160000 00;0CQ
1€0C20 006730

000001
17200C
166474

000300

03334

00177

116124

171340
000030 001352
102324

160000 007010

MRCY1l 27(1006)
VT0S SIMULATCR

SETUP:

HEHDER:

. WORD
. WORD
. WORD

. WORD
. WORD
. WORD
. WORD
. WCRD
. WORD

. WORD
. WORD
. WCRD

.WORD

. WORD
. WORD
.WORD
. WORD
. WORD
. WCRD
. WORD

.SBTTL

NO3

0S-NOV-7& 12:10 PRGE 40

:THE _RTI FCR THIS ROLT;NE
+IS THE FIRST WURD OF TwE
;:BELOW-IT SAJES A WORD!

INITIALIZATION TABLE FOR THE SCROLLER

AU D T P AR L T AR AR T APGP AN ER GhGh AR R AR AR WD AR AP D DD .

4 :INITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE

330 + STARTING AT LOCATION 330

GTBUSE! 160000 :FIRST WORD IS POINTER TQO BUS ERROR RCUT
200 :SECOND WORD IS NEW STATUS WORD ON INTERUPT.

7 s INITIARLIZE THE END OF THE BUFFER TO

BLIMIT-2 :A CLEAR SPACE TO INSERT THE CHRRACTER.

0 s THIS IS THE "RUNNING™ START. THIS IS
DISJMP,HEARDER! 160000 -FOLLOWED BY A_DISJMP TO OQUR HERDER BLCC
DISJMP,BSTART AND THEN A DISJMP TO THE START CF THE BUFFER
DISIMP,BLIMIT-NUMLIN-NUMLIN :AND A DISJMP TO THE FIRST ChAR ON SCREE

1 FINALLY START THE GTHO GCING AT
GT4OPC : THE POSITION INSTRUCTION IN THE
HEADER! 160000 -HEADER BLOCK.

0 -END OF INIT CGOE

HEGDER BLOCK FOR THE SCROLLER

103334 :ENABL CHAR MODE,BLINKING

177 A BLINKING BOX-RUB 0.7!

116124 :GO 10 POINT MODE

171340 . +LOAD STATUS REGISTER

0,135¢ :POINT 10 UPPER L EFT

103324 :BACK TO CHAR MIDE

DISIMP, JMPADD-2 :AND TC THE CHANGING MP INST,

COMMUNICARTIONS AND MISC. SUPPORT RIUTINES

- —_— e ————



s.nc...m. RO™ BICTSTRAP FOR TME GT4Q  MACY1l 27(1006)  0S-NOV- 72 0 PAGE 41

| D0eTEC.PL! E-NJV-T8 10:20 COMINIZATEONS MISC. unéon RCUTINES
1943

N
1945 .
3% s COMMUNICATIONS HENDL ING RO.TD'ES

{1948 '
1948
1863
19€;
18E2
L8853
198y . "ME OL-11 HANDLER

: %g i mme mmess eseoee-
1583
19€5 N06S16 105737 17SHID ETOL: 7STB DLIIIS :CHECK THE HOST INPUT STATUS.
1962 006522 1 8P SETOLL uog 10 NOT SEND ANYTHING. YET,
196 J0ESM 1l 175612 MOVB  DL11IB,CHAR T SENT US A CHARRCTER. PROCESS IT.
186 noegzo 1273 % 178852 MOV 87, 0u1l18 :REENABLE THE WOST TELECOMMUNICATIONS.
1863 % 1 BIc 8-203.CHAR :MAKE CHARACTER JUST SEVEN BITS.
- 9E4 E42 0CI765 BEQ GETDL :1F NULL, IGNORE IT.
ggg 006S+4 000207 RTS pC :ELSE RETURN NOW
197 DORSYS 10S7I7  177SED GETDLI: TSTB  KBDIS om USER TYPE R CHARACTER?
- 268 %355 e TP562  iTSEID %a E'E T?‘a’ DL1108 ‘novs T,.E“E'.‘,QS'J@ Eﬁi% ?OSTHOH';%HIm
a’t » - : ¢ la [ 4 . ; : T .
3¢ Bhesee :EZ BR c??m. :AND CHECK RGAIN FOR m{ﬁ
234
16~3
ST
13T
13 . THE “3ET CHARRACTER™ ROUTINE
S s = T e e
-
*35; J0E5E4 D47 BEE, GETZHR: JSR PC mux coo TR crmmzn rnon THE HCST NOW.
16€3 30EETg cacsgg 531 o c % °§ IT AN ™AL
;33 DOeS74 0CIC2: BNE ST :NO. EXIT Nk,
P
198€ 206576 DON4737 1BESIE TSR PC c.srouxacooo vss r.Er ANGTHER ONE NOW.
198 00BE02 020027 00CIiv CMF CHAR, 8
1687 001531 BEG Lonotn nes smm LORDING NOW.
1980 00eEl0 020027 000i22 Cr CHAR, 8'R :15 IT AN "R"
3%;9 006E!4 001015 8NE GETEXT :ND. mons THE ALTMODE AND JUST RETURN THE CHAR
298] OOBEIE 012737 173030 007010 MOV sDISTOP, JMPADD-2 ‘. YES. RESET. STJP CISPLAY BY INSERTING A
5333 20624 000137 (eECES PRES R: TMP RESTRT! 160005 ?'?nsmuc*zou IN m?. ?E nsgizn?
1994
196¢ .
159
1897
19%€ ; THE “3ET R SIX BIT CHARACTER™ ROLTINE
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NG RO™ BOSTSTRAP FOR “HE 3740 C\LL 2701006)  OS-NOV-7H [2:10  PAGE 42
P11l BE-NS\-Te 12:20 COMMUNICATISNS AND MISC. SJP JRTRCUTINES
PN hoogss SosRu TSI i Famtopheibooce S 17 ' Faal PRINTING ChcRacTER®
Reese Sasacs “ i o 'ﬁuoé zE"
A0eE4: 02027 00C13T P CHAR, 8127 t17°S sxc ENOUGH. IS IT T20 BIG”
0ek<E  D03.:4 BGT L.BA :YEP. ABURT.
006650  DCC20T SETEX™: RTS p: RETURN TG THE CALLER.
: THIS CUTPUTS TWO CHARACTERS VIA A
; ISR SCAN, OUTLIT
: *TW) CRARACTERS®
112337 17SBlE JUTLIT: MO AN+, DLILO
Wecee 1iedd, bl M (BZAN}+ D110 .DC3LE BUFFERED
006see 36303 RS STEN ‘RETURN
; THE "GET AN EISHT BIT CHARACTER™ RCLT!
: THIS ROUTINE DIFFERS FROM THE ppev*ous ROLTINES
: % N THAT IT MILL TAKE SIX BIT CHARACTERS AND RSSERBLE
: r THE LOADER T0 USE. NOTE Zabre THIS PCINT
: cn WILL SWITCH TO T Lonnsn oerznztrons OF THE
: Recxgrsns THUS_THE_CHARACTER IS RETURNED IN
: REGISTER “L.BYT™ RATHER THAN CHAR .THOUGH THEY ARE
: PHYSICALLY THE SAME).
206664 004737 166630 GETE:  JSR PC GETSIX'IBOOOO -GET A SIXBIT CHAFACTER.
GO6E70 C1004 MCv  L.BYT,-(SP) ;SAVE_IT'ON THE STACK.
et 72 g837i3 157 c&"gi : IPDATE IND X TO NEXT ITEM ARE #2)
74 13 166676 9P §-2! 160000 ( INDEY.} DISPRELH ACCOROTRE 1o THE INDEX.
N0E70C  DOJ4Y GETETB: GETAL : INDEX=2: ASSEMBLE FIRST ¢
BOE70E gg.qle SS 182 | INDEX=d4: AGGEMBLE SECOND c
006704 000432 BR GET83 ! INCEX=h: ASGEMBLE THIRD AND LAST CHAR
' INDEX=8: RESET INDEX TO O {2] ARNO RETRY.
706706 012703 000002 GETEY:. MOV 82, INDEX . THE FOURTH INOEX IS THE SAME RS THE FIRST

HE
: INDEX. JUST RESET IT ANC FRLL THROUGH.
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EITEC PRI T BEINILeme 1RiEn COMMUNICATIONS AND MISC. 'SUPPORT ROUTINES
2055
2068 DORTI2 0oeTIT LBESIS SET8!: JSR PC, GETSIX! 160000 . 3E° ANITHER CMARACTER NCa.
2ET "gfi 210304 MOV L.gw.uoa.c - AND Pgssm IT FIR NE£T “IME THRC_Se,
55€g S5E~38  BALRE: RSL C.BYT :NOW THROW RWAY LEFT W0ST BITS ¢
3363 Mer2R  20637C ASL L.BYT :THE 8 BIT CHARARCTER. NOW MERGE
2068 D0ETe4 106300 ASLB  L.BYT :THE LEFT TWO BITS OF THE
2% %m‘% 106116 ROL (SP) 'NEW SIX BIT CHARACTER WITH THE SIX
226 *3¥ 1 ASL L.BYT :BITS FROM THE CHARRACTER ON THE
2263 ODET3Z 1DELLE ROLB  (SP) ,s'w IST CHARACTER IS NCW ASSEMBLED,
206 e~ 412600 MOV (SP,+,L.BYT u;" L RETURN IT TO THE LSER.
gggg e HoasT RYS PC SHALL RETURN TC RINM.
a3
206 740 aET82: RSL L.BYTY SECONC 'mnn"sp 1S CREATED FROM
582% ETYE AS. L.8YT 4 RIGHT BITS & PREVISUS CHARACTER
070 RDETYM 106300 ASLB  L.BYT nno THE FOUR moLs ssz F THE PRESENT
2571 00ETHS  1061M ROLB  HOLD :8 BIT CHARACTER.
ZZr: D06TSC  1063C RSLB  L.BYT :WE WILL CREATE THE NEW 8 ax'
2C°3 Q06752 1261DM ROLB *IN THIS REGISTER, SINCE IT
£C7% DOETSY 106300 RSLB  L.BYT :MORE CONVIENT. Wé WILL MOVE OVER THE
ZC7S 0DE7Se  1DelM ROLE  HWCLD msuen AT THE ENC.
2076 DOE; 108300 RSLE  L.BYT :ONE MORE TO GO
o7 006762 1DE1TM RILB  HOLD : DONE .
2078 DOETEN DIoe0C MOV HOLD,L.BYT :BRING OVER THE VALLE.
2079 Thb 012604 MOV (sm+ HOLD 'QND REMEMBER THE LAST CHARRCTER WE RECEIVED.
gzec 06775 030207 RYS PC :GND RETURN TO THE CALLER.
f -4
3382
2383 DOE772  DDE! GETS3: ROL L.BYT FINAL CHARARCTER IS ERSY. JuS
583 DDE77Y wsx% ROLB  L.BYT SIMPLE MERGER OF Lsﬁ gns OF
208 DD6776 ROR HOLD PREVIOUS VALUE WITH nmm sIX BITS
007200 106300 RORE  L.BYT :0F LAST (4TH) CHARACTER RECEIVED.
2387 N07002 ROR HOLD
2088 4 106000 RORB  L.BYT :AND WE ARE DONE.
007006 005726 5T (SP)+ SFINALLY THROW AWAY STACK.
5991 007010 0002C7 RY pC *AND RETURN TO THE CALLER.
2083
20e3
2094
209g
209
2097
2098
2099
2120
2101
glge

.SBTTL THE LORDER
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FOR THE o740

10:2C

173000 J07CI0

167114

167114
167126

30,0008
000002
1e7126

167114

1e6652
102

16ebb4

167114
1E7114

"RCY1L 27(1006)

THE LORDER

L.LDe:

L..D3:

L.BRD:

L.LDM:

L.PTR:

L.GWRD:

JSR
B0
RTS
JSR

MOV
JSR

EO4

0S-NOV-78 12:10 PAGE 44

THE LORDER

sDISTOP, JMPROC-2
INDEX

LK
é
L LDE
PC.L.PTR! 160000

PC,L. GHRD'I&DOOO
L. Byf

8. L. é’

02 L BC

PC L. GHRO'IBOOOO
L. BYT,

R!IBOOCO

C,L.PTR! 160003

PC,L.
L.LDY
L.CKSM
L.LD2

SCAN OUTLIT'IBDOOO

ALTH b
PREST

L.BYT,{L.ARDR)+
L.LD3

PC G?TB'&B?%OO
PC
PC,L.PTR! 160000

L.BYT, -(5P)
PC,L.PTRT160C00

Fc. *a b d

;STOP THE GTHO BY INSERTING A “LIST

;RESET THE B8 BIT RSSEMBLER TJ THE FINST IrAR

:CLEAR THE CHECKSUM
.GET A BYTE NOW.

;IS IT A ONE (MEADER:"
:NC. WAIT FOR THE ONE.

;YES. SKIP OVER THE NEXT CHRRACTER NOW.

-ASSEMBLE A WORD NOW.
:MOVE OVER TO THE COUNTER.
'REDUCE TO ACTUAL DRTA CCUNT.
‘ANY DATR AT ALL?
:NO. MUST as END

ASSEMBLE A DATA WORD NOW.
.AND ThI& NMUST BE THE FIRST AOCRESS.

:GET R BYTE OF DATR NOM.

:ALL CONE”

:YEP. COJNTER IS MINUS. CHECK CHECKSUM.
;CHECKSUM GOOD. GET NEXT COMMANC.

BRD LORD INFCORM HCST

ND ALTMOOE B
RND RESTART THE DISPLAY.

E RN 9 BIT CHRRRCTER NOW.

:DECREMENT THE CHRRRCTER COUNTER.
:ANC RETURN TO THE CALLER NOM.

;uPDATE {HE-CHES

RSSEHBLE ﬁ WORC. FIRST GET R CHRRACTER
?HEN SET ANOTHER ONE.




- SCROLLING ROM BOOTSTRRP FOR THE &T40
OOGTEC.P1I 0S-NOV-78 10:20

ourid4d D0030C
Qo714 052600
007 144

n
—
T

007146 0CM
007152 Qi
7154 004
207160 10§
007162 001

007164 168252
007170 178 07

007172 716 000001
007176 14C!

007200
007202 00313¢

737 167128
7 167114

Mmoo oMV o Moo o oD oLV o oo ofvorofvNVrUTY
P oabobobabapobopopabshob shohababapopabohaboepopodabapaiab apapspoPopop op ops e

‘FRRLD 2B BBIRRZIREB LS VA LA S SE HERELR

MACYLL 27(1006)
THE LOADER

SkA8

BIS
RTS

L.J¥P: JSR
MOV

JSR
1STB
BNE

JSR
.BYTE

BIT
BEG

L.HALT: HALT
L.JWPL: I

.SBTTL

FO4

0S-NOV-76 12:10 PAGE 45

L.BYT :AND THEN RERSSEMBLE "-E MESS
(SPi+,L.BYT sWITH THE FERRSOME POWER OF “HE [.
pC {RND RETURN 70 THE CALLER

PC,L.GMRD! 160000
L.BYT -(SP)
PC.L.PTRI 160000
L.LKSH

L.BAD

SCAN, OUTLIT! 160000
ALTMOD, 'G

81, (SP)
L.3wP1

s{SP)+

THE SELF TEST

-ALL DONE WITH THE LORC. ASSEMB.E
: THE STARTING ADDRESS NOW.
‘AND DON'T FORGET TO CHECKSLM IT.
:R BAD CHECKSUM. ALL IS EVIL.

:GOOD CHKSUM, INFORM HOST
‘WITH ALTMOD G

;00 W WANT 70 START EXECLTICON®
:YES. RWAY KE GO.

+IF NOT, MALT.
:IF GO, THEN GO ALREADY. WHEEEE!
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000C0?

quﬁﬁ
170520
173HDD
000390
200200
DJ”UHU

nosﬁﬂq

174030
200100

™
230393
n0.377
020000
020000
17800

000277
gcolao

T40

CHAR=100200
SHORTV=104000
ONGV=110888

QINT=11M
GRAPHX=120000

SRAPHY=124000
RELATY=130000

INTD=2000
INT1=2200
INT2=2400
INT3=2620
INTN=3000
INTS=3200
INTE=34CC
INT?=3600

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

~INEO=MH
LINE]=S
LINE2=E
LINE3=7

2JMP=160000
ChOP=164000
STATSRA=170000
DSTOP=173400

LPLITE=30C
LPDARK=200
ITALO=40
THL 1=68
SYNON=4

STATSB=174000

INCR=10C
INTX=99900
MAXX=1777
MAXY=1377
MINUSX=20000
MINUSY=MINUSX
MRAXSX=17600
MRXSY=77
MINSUY=100

GO4

0S-NOV-76 12:10 PAGE 4t

: THIS IS GTHO QUICK TEST
161V 0U$CK VIEUQL TEET
:0F CONDITION 5F MACHINE
.HITHOLT RERDING IN CIRG
:BRIGHTEST

:STOP INTERRUPT

TRLICS OFF
ON

i1
ISYNC ON

;LORD GRAPH INCR
INTENE%FY Bl
:BIGGEST X VECTOR
:BIGGEST Y VECTOR
:THE MINUS BIT

BIGGEST X %N SHORTVEC
HINUS BIT FOR Y IN SHORTVEC
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' SCROLLINa ROM BOCTSTRAP FOR "HE
0S-NOV-78 10:20

- DOGTEC.PI1I
2364  0o720M
s528 GERED:

097214

007216
007220

007222
007224
007226

B

007234

007236
270 007240
007242

007244
007246
0072SC

0o7ese
007254
307256
007260
2281 (07262
c D072e4
007266
007270
n0727¢e
007274
00727¢

114820
000000
001377

112004
) 000
000000

b8
021377

1130
061777
003000

114000
goc4ac
000300
1062C0
057677
10600
Q77e77
107200
077777
137600
087777

114000
00.400
3005390
133030
Q57e7?
077677
Q77777
Qs7777

114000
00C400
000100
174129
1143C3
901000
000200

120000
001010
0C10e0
001030

167214

o740 MACYLL
THE SEL
17200c
FILED:

HO4

g?ﬁ) 0S-NOV-7¢ 12:10 PRGE 47

SOINT!BLKOFF
MAXY

LONGV! INTO!LINED
INTX!MARXX

0
&ONGV!INTE!LINEI
NTX

MINUSX!MAXY

LONGV! INTH!LINED
éNTX!MINUSX!HRXX

LONGV! INTE!LINES
INTX

MAXY

POINT

400

500

SHORTV! INT!
57677

SHORTV! INT3

77677
SHORTV! INTS

77777
SHORTV! INT?
§7777

POINT
1400

S00
RELATV! INTH!BLKON
57677

77677
77777
87777

POINT
400

100
STHTSB! INCR+20
POINT

1000

200

GRAPHX
10i0
1020
1C30

MOV sFILED! 160000, GTHOPC
WAIT

[4START THE GTC

;POINT--INVISIBLE

;ORAW TOP LINE

:ORAW LINE 70 RIGHT

;DRAW BOTTOM LINE

;ORAW LINE 70 LEFY

< oX+Y
s #X=Y
s=X=Y
;=X+Y

s dXeY
XY
;=X=Y
=X+

: TRY GRAPH MODES




SCROLLING ROM BOOTSTRAP FOR_THE GT40
0c-NOV-78 10:20

DDGTEC.PLL

2310
2311

007346
0073E0

0073s2
007354
007356

007350
Ca73e2
007384
0073eb
007378
007372

007374
00737¢

031040
001020

114000
001020
001200

124000
051020
001030
001030
001050
001080

1£0000
1E7214

MACY1l 27(1008)
THE SELF TEST

1C40
1050

1020

104

05-NOV-7& 12:10 PRGE 48

DJIMP
FILEQ! 180000
.EBTTL PRPER TRPE BOOT

-
-~

I e o— — "




JO4

SCROLLING ROM BOOTSTRAP FOR THE GT40 MACY11 27(1006) 0OS-NOV-TE 12:10 PAGE 49

DOGTEC.PIl  0S-NOV-Tk 10:2C PRPER TAPE BCOT
2328 :
2329 : PAPER TAPE BOOT
| 533? 177550 HSR=177550 sHIGH SPEED READER ADDRESS
3332 177580 LSR=177550 +LOW SPEED REACER RODRESS
2333 ; .=ORIGIN+ 1400
% poruoc 012701 162000 ATBOOT: MOV #160000,R! :SET MEMORY CHECK LIMITS
£322 007N04 ClZ702 C0O0DM MOV &4, R2 : TRAP ADORESS IS LOC. 4
222 2Crs19 012703 167500 MOV sDE v+4! 160000, R3 :PGINTER TO DEVICE ACDRESSES
zi3z 007418 015712 MOV PC, aR2 ;PRESET tRAP ACCRESS IN LOC. d
£335 OCT4ie 012706 0OCO2Y MOV s24,SP 'STACK SET UP AT SPECIAL ACORESS
£33 Q0CT422 G434 DEVI: MOV -R3), Ry :3ET DEVICE ADDRESS
2341 207424 DOETIM ST 3RY :CHECK AVAILABILITY OF DEVICE
234z QC742¢ 100775 BMI DEV] :CHECK DEVICE FOR ERRORS
223 O0r432 £10712 MOV PC,aR2 :RESET TRAP ADDRESS AT LOC. Y
Z344 0OT432 012706 0C002Y MOV a2k, SP :SPECIAL ADDRESS USED AS MASK LATER
£395 Q07436 DI MOV R4,-(RD) ;00 ggggguk:nsnosn STATUS ACDRESS
. 2347 OCT440  04D8OI BIC  SP.RI :SET R1=X7752 MASK IN SP=24
23 Qi fuouy MOV Rl,aRl *STORE CWN_ADDRESS IN PCINTER
Rk 7ydd B11163 LOOP: MOV k1, RE :GET BYTE POINTER
£32) SOTds Toeoid 1578 SRy {TFaT DonE BT
§;§é 527428 1aak BRL -2 {WBTT ONTYLAERDY
£353 321324 éé§3§§ 003002 ”SEB géﬁq),ana ; THEN PICK IT UP AND STORE IT
£3Ec AEcdes T2353 oocars MPB  Rc,#37 52 ORED_JUMP OFFSET?
£3EE QO074E6 OCI36E ENE LOYF :NOT YET
2357 007470 10522p ING (R} + :YES,ALL DONE
sggg 007472 DGCI42 -(R2 ;GO EXECUTE AS BRANCH
§§§? : DEVICE ADDRESSES FOLLOW - DO NOT CHANGE THE ORDER
‘_ .
c362 007474 [TTSED bEv:  LSR ;LOW SPEED READER
£3: 7dre ITEEC HSR sHIGH SPEED RERDER
Z3es .SBTTL CASSETTE BOOT




 DRSTEC.

SCROLLING ROM BIZTSTRAP FOR THE aT4g
OE-NOV-TE 10:

EBE%
£33
2371
23’2

fulhy
Wiy
~3=~)
£

YNNI FURIR PONIU AN VTV IV IV TV VY

U(Al(dlggsd:ﬁ:ﬁtug (‘3(0 (O%gﬂ(%(dhuu
o - g

SR BRRHETRNE 3ol

D
Gy

LK 4

Pll

7S0C

OO0 »-
= ~J
ﬁté

P
(&)

o0
(T ] &= ]

—0

oot .*,_gﬁ

rn
—-3~3-3

3

N NO WO N L) £
€3 ~Jo-ep-ep—e (38

O OO rterepe )0
OIOION— DO MHUC
noO o L)r— N

O vnaoIunICOWE W

(o
N OO OUN—0r(

Li7640
002418
112024
000000

167500
200340

fu

S

17750C

goCcese
J0337%

202022
gaaaco

00C000

KO4

896) 0S-NOV-76 12:10 PAQGE SO

MACY1: 27(1
caSsettE 8o

g CRSSETTE BOQT

Yace=177500

- .=CRIGIN+150C

taBooT: MOV #TACS.RO
£LR (RO

RES: MOV PC.R1
ADD sTAB_E-. ,R]
MY 375,82
MOVB (R15+.R3

OCFl: MOVB (R1;+, (RD)
BM] DCNE
LQoP2: B8ITB &3, (ROJ
BEa LodP2

RE _

Bl LOSP1
MOV8  2(RD},(RZ
CMPE K3, 3w

BEQ Lodp2
STOP:  HALT
BR RES
BoNE:  TST RO
BM] STOP
CLR PC
taBLE: .WORD 17840
.MORD 2415
.MORD 112024
JMORC 0,0
"WORD  TABOOT!180000
JWORD 340

.SBTTL MR.1-DB B8J07

.
.

.
L]
.
L]
.
’
.
]
.
(]
.
’
.
1]
.
L]
.
L]
.
’
.
.
.
.
.
L

TA-11 CONTROL AND STRTUS REGISTER

SELECT UNIT 0

USE FOR PIC

Rl HOLDS ADDR. OF COMMAND TAELE
MEMORY PTR. AND DARTR FLAG

TEST BITS

COMMAND FROM TABLE 7O TRCS
WHEN CGMMAND COCE NEG., QUIT
TEST READY AND T-REG BY"S IN TACS
LGOP *TIL SOMETHING COMES UP
ADVANCE MEMORY POINTER

IF MINUS, TRY NEXT COMMAND
READ_DATA_INTQ MEMORY o
FIRST BYTE READ SHOULD BE ‘240
IF C.K., GO READ ANOTHER BYTE
HALT ON ERROR

RESTART ON CONTINUE

CHECK FOR ERROR
HALT ON ERROR
= "IMP Js0’

:.BYTE 240: READY+T-REQ,

;.BYTE 37: 1_BS+RERDY+GO

: .BYTE 1S: SFB+GO
:.BYTE 5: RERD+GO
: BYTE 24:
: BYTE 224

RERD+§LES
: RERD+ILBS+E.0.TABLE
THESE ARE FILLER WORDS
;POWER UP VECTCR RND PRIORITY
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SCROLLING ROM BOOTSTRAP FOR THE GTHQ

DOGTEC.PLI

o T e 5 BB I

T?????TTY?T?%T

e
3

007600
007602
207604
007606

007610
007612
0C7E1Y4
0C781e

007620
007622
007624

007634

0C7836
207640
0C7eMN2
207644
007846
007650
007852

OC7654
007656
0076€C

00766c
007664
037666
007670
007872
007674
007676
007700
007702
007704
007706
007710
007712

207714
007716

0E-NOV-78 10:20

0CC200
16CCa0

01070
000422
17871¢

00C00S
010200
005720
012301
00S3i1
005720
012041
031011
001776
005720
031041
001406
0o0l1ie

167600
00034C

LOY

MACY1l 27(1006) O0S-NOV-76 12:10 PRAGE Sl

MR11-D8 BOOT
;MR11-DB BULK STORAGE PROGRAM LORDER LISTING

.=ORIGIN+1600 :KEE® TRACK GF IRI5I
RF11: MOV PC,R2 FIXED HEAD DISK (256 KW)
BR OTHER
1*?wse
5
RK1l1: MOV PC,R2 :MOVING HERC DISK (CARTRIDSE)
BR OTHER
177406
5
TC1l: MOV PC,R2
BR TAPES
177344 s ADDRESS OF WORD COUNT
5 :LAST COMMAND
4003 :FIRST COMMAND
100000 : DONE MASK
24000 :ERROR MASK
TMIl: MOV PC,R2
BR TAPES
172524 ACDRESS OF BYTE COUNT
60073 :LAST COMMAND
60311 :FIRST COMMAND
209 :DONE MASK
100000 :ERRCR MASK
RF1l: MOV PC,R2 :MOVING HEAD DISK (PACK)
BR OTHER
176716
TAPES: RESET
MOV R2,RO . GET THE ADDRESS OF THE BRANCH
ST 0+ :RO TO POINT AT LAST COMMAND
MOV (0)+,.Rl :GET THE WORD CCUNT ADDRESS
DEC (1) :SET UP FOR ADVANCE ! RECORD
ST (0)+ :MGVE RO TO FIRST connnno
MOV (0)+,-(1) :COMMAND WORD TO COMMAND REG.
BIT (9;,{1) :LOOK FOR DONE INDICRTORS
BEQ .-2 NONE SEY, TRY AGAIN
TST (0)+ :DONE FIRST COMMAND, CHECK FCR ERROR
BIT (0),-(1) :LOOK FOR SET ERRCR BITS
BEG OTHER :NO ERRORS - TRY THE RERD
AGAIN: JMP (2) ‘RERUN FCR ERRORS
RFVEC: :RF11 POWER UP VECTOR

RF11!160000
340




i MO

' SCROLLING RO™ BOCTETRAP FOR "HE &THC MACY!l 27(1?06) 0S-NOV-7& 12:10 PA4GE S2

. DCGTEC.PI1 OS-NovV-Te 12:2C MR11-0B 820
2462 0ITT20 010702 RCil: MOV PC,R2 :FIXED HEAD DISK Evrw,
. 2463 orree 0oy BR OTHER o
, S:E” Arred 1774 77450 :ADRS OF WORD COUNT “LOMMANC-2
| 2452 :COMMAND WORD (S, IS THE FESET
| A 00;;25 posIoe JTHER: 253552 RO -R0 TO POINT AT WORD ZOUNT ACRS
Jv Hd
: 5:2% 88 gg 8&2323 TST (0« :POINT TO ADDRESS
240 32 8 5 MOV (0)+.Rl :WORD COUNT nooREss 70 Rl
! "3 77 1 ,11 1770 MOv #-1000, (1) :LOAD WORD COUN
29T 007742 MOV (0),-(1) : COMMAND TO connnno REGISTER
2472 067744 032?11 100202 BIT uxocaoo (1 :CHECK FOR ERROR OR DONE
2474 007750 001775 BEG . 1F NEITHER, KEEP LOOKING
2475 007752 100757 BM] ncpxw 'ERROR, TRY AGAIN
5:;5 007784 (05007 CLR PC
2478 DO77S6 000000 0 -FILLER
2479 007780 167610 RKVEC: RK11!'160000 :Rk POWER UP VECTOR
3480 307782 000340 340
2481 007764 167729 RCVEC: RC11!'180000 :RC POWER UP VECTOR
£483 007766 000340 340
2483 007770 167654 RPVEC: RP11!160000 -RF POWER UP VECTOR

40
E2D TCVEC: 1011160000 ;TC11 POWER LP VECTOR
240 340

c-&g .SBTTL ROM VERSION 1 VALUES




NO4Y

SCROLLING ROM BOOTSTRAP FOR THE aT40 MACYli 27(1006) 0S-NOV-7& 12:10 PRGE S2

DDGTEC.P1!  0S-NJV-7& 10:20 ROM VERSION 1 VALUES
aqgg .DSABL AMA
aqgé -DATA PATTERN STORED IN THE GT4O BOOTSTRAP VERSION 1
5333 : ¥EsRs3E3u2EE THIS IS A IMAGE LISTING OF THE GT40 /VTHO> BOOTSTRAP #ssssess
2495 : THE DATA IS A MIRROR IMAGE OF THAT IN THE BOGTSTRAP ROMS
gjgg : ONLY THE ADDRESS FIELD IS CHANGED
2448 .BOOTVT.S09 5/2/72 «SPECIAL>
Saa
gggé ; VT-40 BOOTSTRAP LORDER, VERSION 509, RELEASE ROl, 5/2/72
2503 ; COPYRIGHT 1372, DIGITAL EQUIPMENT CORPORATION.
2E34 : 146 MAIN STREE
2505 : MAYNARD, MASSACHUSSETTS
2508 : 01754
2507
2508
Sg?g ; WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT!
2E11
g218
Sgig : THIS ROUTINE IS INTENDED TO BE LOADED IN THE ROM PCRTION OF THE VT-uC.
2E16
55}7 : REGISTER DEFINITIONS:
2E1a 000000 RO=%0
2520 000001 R1=%1
2521 000002 R2=%2
2E23 000003 R3=%3
2523 000004 Ry=%4
2524 00000S RS=75
2525 000006 RE=7b
2E2E 000007 R7=%7
2527
2528 000006 SP=RE
53%3 000007 PC=R7
253] 000000 RET1=RO :RETURN OF VALUE REGISTER.
2532 000001 INP1=R] 'ARGUMENT FOR CALLED FUNCTION
2E33 000002 INP2=R2 : SECOND ARGUMENT.
2534 000003 WORK1=R3 !FIRST WORK REGISTER.
2E35 000304 WORK2=RHY ' SECOND WORKING REGISTER.
gggg 000005 SCR1=R5 ' SCRATCH REGISTER.
2538 000003 LCKSM=WORK1 : OVERLAPPING DEFINITIONS FOR LORDER PORTION.
2238 000000 LBYT=RETI
2530 00000S LBC=5CR1
2541 006001 CABR=INP1
2543
2543




BOS

SSROLLING ROM SO0TSTRAP FOR THE GT40  MACYLL 27(1006) OS-NOV-7E .12:10 PAGE S A S
DOSTEC.Flly. D=-NOV-7& 10:20 ROM VERSION 1 VALUES T o .
543 - Lo B -
542 . 032020 COREND=25000 : :FIRST LOCATION GF NON-CORE. - -
£547 1££033 ROMORG=1E£000 : sWHERE THE ROM PROGRAM ‘H’ULD GO.
o ‘
2543 002200 STARTX=0 - ;WHERE TO START DISPLAYING THE X POSITICHE.
2580 0913ED STARTY=1360 . jWHERE TO START DISFLQYIH’ THE Y.
::: - : * *
Z552 : B
2553 22003 VI40PC=172000-150000 - }YT40 FROGRAM COUNTER.
2555 REpE : "KBDIS=27560 : S TTY znpr STAT
B RESL P1005=25514 __ sPDP-10 OUTFUT STaTus.
£258 ZEE10 P1015=22610 . . iPDP-10 INFUT STATLS. N
F=4-Y] - . G
552 B2TSEE KEDIB=KEDIS+2 © . ;TIY INPUT BUFFER.
2553 GESSE P10IB=P1DIS+2 . iPDP-10 INPUT CHARACTER.
£2£D GESST P100B=P1005+2 _ _ ;PDP-10 OUTPUT BUFFER.
£=E2 - : “
ZEE3 D4S77E P100C=COREND-2+10000 . CHARACTER T0 BE SENT T0_THE POP-10 -
£3z5 G4E77¢ P101C=P100C- , s INPUT CAHARACTER FROM 10 PLUS ONE SAYE CHARACTER
g5£S 015770 . STRERT=P1DTC-2-30000 sFIRST LOCATION OF STACK.
ottt
£227 e
gzt , 180909 JMFDIS=160000 . s THE VT-40 DISPLAY JUMP INSTRUCTION.
£=t . . ‘ . .
-E?D . r: i -
£571 020224 PURFAL=2Y ;FOMER FAIL RESTART LOCATICN.
Y4 . <l .
2273 '
==74 ¢
= :
57t
Y4 -
£278
2273
£5e3
zZe)
£582 y
£2€3 01£003 .=1£060
ZEE ; - =RGMORG ;SET THE ORIGIN NOW!!!!
ZZgk
zEe7
£zgg
£ZES
cs .
ZS62 01e000 Q12705 000026 STARTA: MOV #FWRFAL+2,SCRI ;PICK UP_POINTER TQ P.F. STATUS.
£283 QIECOY 00S01S " CLR  a5CRI 'CLEAR IT OUT TO BE SUSE.
534 DiEODE OIO745 : MOV  PC,-(SCRI) iSET UP THE RESTART LOCATION.
£oos N
£255 O01E010 0000CS . © RESET ;RESET THE BUS.
£2S2 DIEDI2 Dl12767 000007 007570 MOV ©  #7,P10IS s INITIALIZE FDP-10_INPUT
£S5 01€020 Olz767 000001 011E32 Hov ' #1'kBDIE sINITIACIZE TTY INPUT.
ZE00 DI1EDZE (Q1Z7e7 000201 GO7EED Mov  sz01,P100S ; INITIALIZE FOP-10 OUTFUT.
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' SeRULLING ROM™ BOCTSTRAP FOR_ HE «'4C

STeYEC.Fll  DEoNIv-tg 10:C
a:
8%
S%gg Ei N2 i 01877C
2606 S.plM2 012702 162000
| B aipdR BIE i
20 ;;5323 BlEsti 4850
211 Eisaéé 88598? 22
?‘e‘% Cibo6b 00S06T DOC3TDE
26.4 ClBIT2 OONTET 005210
268 CIE3tE  Dagewn
2.8 CTIE.JX 0Q0euD
Sel1? CIEIDZ  DOGS4S i
ZEi8 CTIEINN CIZPwe 18e07C
€19 6 o1o:
5T Biilr RiQi
2622 016114 OCS0at
Z£23 Qlglle DIfesE
2ecn cigies oosgif
5§5§ 315:55 823521
=5 Bk 4B
éeag = =
2630
22!
2630
2£33
262N
263K
2€3
227
zE3e
2£29
2647
264 ]
ce«e
2643
goid 161 767 000124
524€ 81213& 10046 -
2t+47 016140 000N01L
2e48 0lelv2 D0SO02
£649 0lplw4 006722
52;.9 Clel4e 066207 166250
2EED 016152
26E3
2EEY C1E162 7 00010
cefe BiElSE 01
£6SE CIElEC 006300

1
RSION | VALUES

RETRT:

MRJOR:

COCHAR:

GT8:

GTBY:
GTPBY:

GT8P=.
GT8!:

27(10086)

MOV
MOV

JSR
MOV

CLR
187

JSR
MOV
ASL

cas

CS-NOV-78

ogBESRT ,SP

sJMPDIS, INP2

INP2. (LADR)+

8D i SPRG+ 150000, (LADR
SsPUWRF AL +4,LADR

RET]
Pe DOCPQR
vi40ec

PC.GTCHR

sMRJOR+15000C, - (SP)

(gggl)* {SCR1)+

(SCR
INPE (SCRI)#
(SCR!)

ékﬂDR
T1,(LADR)+
;yPE.tLRDR,

PC,GTSIX
REY1, -(5SP)
GTP8Y
INPE

VINP2 I+
GT8TB+ 150000 INP2) ,PC

12:1C PRGE 5SS

{2EER RODRESS POINTER

;PLACE A ? 1SPLRY JUFP INSTRUCTION IN R RESISTER,
:MOVE IT 0 LICATICN

:SET P aue e ﬁgong PPINTERHAQSE E

?SEES$£I¥O INSERT R ZERC CHARACTER.
:CLEAR THE DISPLAY PROGRAM COUNTER ANC SART.

;6T P CHARRCTER NOW.

: INSERT IN DISPLRY BUFFER NCW.

Sroet el BlsrLay Jire” ™

AR FUTURE RODRESS FOR J
E’o?é&'&f%@“‘r‘é"zéﬁ'f s e repLce cume
RSPLQC$ CURRENT DISPLAY JUuM® BY VHE CHMARRCT
YT S HIS WAY TO WASTE 2 CYCLES.
170 AVOID TIMING PROBLEMS WITH “HE vTHC.

sANC FINRLLY RETURN,

I* BITS NOW,
THE CHARACTER NCW.
BYPRSS THE B8°ER
:RESET THE MAGIC REGISTER NOW.
: INCREMENT WHERE TC GO.
:UPCRTE PC NOH

:GT A CHARAKCTER NOW.
;SAVE FOR A SECOND.




ScROL. NG RO BOCTSTRAP FOR_"HE aTH0

Pt Pt Pt P @ Pt Pt Pt P

e EC.PLL
g&gg ;16252
clelgH
2&52 0{2%6&
Sbr Bieidd
2662 01617
2563 J1617%6
2664
2665 16200
2666 c.6202
Ebel ulem
C.t23%
2688 (i82i10
"0 0ikgie
2601 81251%
ct™2 016216
e673 016220
cE”™ J.be2e
2675 JlbeeM
2678 (itced
e’ 0.6230
2678
2e79 [Qlbe32
268BC ([l
268l 01623%
olbeMl
Qiteye
2684 [DlbeodH
2685 016246
2686 (018250
o287
2688
2689
2690 J1e2%2
2691 0ls254
2692 0:6256
2893 0Oieetd
2E9
2695
etk [ibeke
2697 Qlézbb
ce9® 0Dlee7e
2£99 816274
2700 (:8300
2701 01£202
2722
2723
74
2705 Cle3n4
272
2787 016306
2’08 C(lesle
€709 Cle31b
2710 016320
e7li Cle3e2
c7.z 0le3eM

0S-Nov-7¢ 10:20

.

106116

ol
012600
000207

>

b

S
i

e

ik

000020
020027 C0J043
020027 C0C137

012700 015772
004767 0000B4

(]
4
i

GVB3:

GTBTB

GTSIX:

GTCHP:

GTCHR:
GTCHL:

DOS

Tl
Tl
oSP
RETI
5P
(SP)+ RET!
PC

WORKE
KORKZ,RET!
égP)¢,HCRKE

2
2

RETI
RET!
WORK
RET!
WORK
RETI
(SP)+
Pc

-2

GI81-GT8P
$782-GT8BF
GT83-GT8P
GT84-GTEP

PC. GTCHR
RE*!L, 840
LBAC
RETI, 137
LBAD

PC

{(SP)+
sP101C~30000,RET]
PC, CHECK

SRET!

GTCHL

ORET!, -(SP)
(RETL)+

0S-NOV-76 12:10 PRGE Sb
UES

(SHIFT TC LEFT OF BYTE
:PACK THEM IN.

R GOOD 8 BIT THING.
:POP AND RETURN NOW.

;WORST CASE. SHIFT M

+FINAL CHARACTER ASSEMBLED.
+FUDGE STACK.
+AND RETURN NOW.

:PUSH ZERC CONDITION BACK INTO NEVER-NEVER LANO.

{UPDRTE THE STRCK.
:SET UP PCINTER TO THE INPUT CHRRACTER.
;ANY CHRRACTERS THERE®

;PUSH THE CHRR ON THE STRCK.
:CLERR THE CHAR 30T FLAG NCW.
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SoROLLING ROM
DOGTEC.P1l
13 Gl

714 Igggg
27§5 0{6334
5718 Bleds
2718 0%63“5
§23d Bipded
272l C0le3Se
g’ee (16360
5223 016364
235 016366
226 16370
2°c8 01B37h
223 016430
23]
273l
::32
2733
27
273
2736
2737
273 J16402
e 39 Q0ie<06
2740 (16410
274l OlEx1d
e74e Cl641b
2742 Clb4cH
2744
g745 [1e83C
2746 [OlEN34
2747 ClEs36
2748 [Dledde
2749

2780 016+80
2751 D1e4SH
2752 [le4ed
2783 0le4e2
27Sg
7% Dicue
2757 [Dle472
2758 (D147
2759 (016502
2760 C1g5i0
£76]
2’be 0iBSlE
e7t3
27t4
27¢E
c7Et
¥4 Y4

BIOTSTRAP
OE-NJV-TB

2’16
1764
022716

Sgé?ﬁ

RRNEES

SRERSE

—
o £

bop=
un

~

00s787
0C.4.0
108767
1000CS
16767
00cS067

1057¢7
10001+
11E74E
g1e7e?

0i2ek?

105767
100011
1167€7
0s2767
012767

000207

EOS

FOR THE GT40  MACYIl 27(1006) 0S-NOV-76 12:10 PAGE 57
10:20 ROM VERSION I VALUES
177600 BIC 8-200, (SP) :CLEAR AWAY PARITY NCh.
BEG GTCHP :IF ZERG, GT ANOTHER
000177 CHP 8177, (SP)
BEQ  GIGH ALE0 JGNORE_RJBOLTS.
20C1TS CMP 8175, RET: ‘WA 1t A =175
8 e MOEE- RESET In CASE oF Agce
) M : . SR,
00C122 ¢ 33571.0122 ;15 IYREN R
BEQ RSTRT :YEP, RESTART
00011 cMe ORET!. 8llH IS ITANL
BEG LORD : YEP. LORC.
GTNF: MOV (SP),aFET1 :NJW DO THE FDUGING.
MOy SP)% RE™!
J00:78 oMP RET1,B!75
BEQ GTCHR - IF ALTMODE, LOGP
RTS PC
02737C CHECK: TST P100C :D0 WE WANT TO OUTPUT?
BEQ CHECK 1 NO.
007200 TST8  P100S ‘WE DO. IS THE 10 RERDY”?
BP. CHECK L :NOT QUITE.
0c7364 007172 MOV P100C,P10CB :17'S READY. SEND THE CHARACTER.
227346 CLR P100C :AND THE SAVED CHARACTER.
0liiay CHECK!: TSTB  KBDIS :HEY, IS THE KEYBORRC READY?
BPL CHECK3 :NOPE. "'NO LUCK.
011120 MOVB  KBDIB,-(SP) :YEP. SAVE THE CHARACTER NCW.
800001 0:1110 MOV 81, KBOIS :AND REENABLE THE COMMUNICATIONS DEVIZE.
177726 CHECK2: JSR PC, CHECK +1S THE OUTPUT REARDY?
327216 157 p1b0C
BNE CHECK2 :1F NOT, WRIT TILL DONE.
007130 MOV (SP)+,P100B :ANC “HEN SEND OUT THE CHARACTER.
007116 CHECK3: TSTE  PI1OIS .15 THE 10 TALKING TO ME.
BPL CHECKY :NOPE. EXIT.
007112 027270 MOVEB  P10IB,P10IC :GT THE CHARACTER NOW.
177400 027262 BIS 8-400 P101C :MAKE SURE 1T°S NONE ZERQ,
000007 007072 MOV s7,P10IS :REINITIALIZE COMMUNICATION LINE.
CHECKY: RTS P: : ANC RETURN.
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' GIRILLING RO™ BIOTSTRAP FOR THE GTHO

| DOSTEC.PI1  DE-NOv-6 10:20
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MACYIl 27(1006) 0S-NOV-?8& 12:10 PAGE 58
ROM VERSION | VALUES
; THE L 0 A 0 E R
LORD: CLR" INPS :RESET 10 FIRST B agr CHARAC TER
M3V £172000, : INP2) ‘GND ALSO CLEVERLT SToP THE vTuA.
MOV *  #STKSRT.SF +RESET STACK POINTER NOMW.
LLD2:  CLR KSM -CLEAR THE CHECKSUM
- R <R o7 A aviEfon.
DECB  LBYT 1S IT ONE?
BNE L.D2 :NOPE. WAIT AWHILE
JSR PC.LPTR :YEP. GT NEXT CHARACTER.
ISR Pg.*cun :GT A WORD.
MOV L&YY LB :GT THE COUNTER NOu.
SJB 84, LAS :CHOP OFF EXTRR STUFF.
CMP 82, LBC NULL?
BEQ LIMP :YEP. MUST 3E END.
JSR Pg chag :NOPE. GT THE ADDRESS. )
MoV LBYY,LADR :AND REMEMBER FOR CLD TIMES SAKE.
LLD3: ISR PC.LPTR :GT A BYTE (DATA)
BS LLby :ALL CONE WITH THE COUNTER?
st8  LCKSM YEP. GOOD CHECK SUM?
BEQ LLD2 NOPE. LOAD ERROR.
LBRG: MOV (PC)+. RETI :SEND OUT SOME CHARACTERS NOW.
: .BYTE 175,102 :*CTRL BAD"
BYTE  102.17% :*BAD CTRL™
1SR PC,SENDIT
IMP RSIRT
LLD4: MOVE  LBYT, (LRDR)+ :PLACE THE BYTE IN CORE.
ag LLD3 ;c* ANITHER onE.
LPTR:  JSR PC,GT8 +GT 8 BITS NOW.
A0D LBYT,LCKSM - UPDATE CHECKSUM
BIC 8177400, LEYT :CLEAN UP THE BYTE NOW.
DEC L BC :UPDATE THE COUNTER.
RTS PC :RETURN NOMW.
LGWRD: JSR PC,LPTR :5T A CHARACTER.
MOV LBYT. -(SP., :SAVE FOR A SECOND.
JSR PC,LPTR :GT ANOTHER CHARRCTER.
SWRB  LBYT -NOW RSSEMBLE THE WORD.
g;g égpj+,aevr ‘AND RETURN WITH A 16 BITER.

L - - — . —— — —



GOS

' SR ING RO BIITSTRAF FOR "HE G740 MRCYL1 271 00& 0S-NOv-7¢ 12:10 PRGE &£9
cceEC.Pll OC-NOV-TE 12:20 ROM VERSION | VALUES

2835
BEbE 0DO47E”  IT7TS JIMP: ISR PC, LGWRD :GT A WORD

bbre 10046 MOV LBYT -:5p 'SAVE ON THE STACK.
BE7N 004787 ITTTIC JSR BC,LATR :GT A CHARCTER.

6700 105703 8T8 LCKSM 118 IT ZERO”
3 : BNE :TEP. WHAT

3492 . L8RD CRAP.

716 0000C: BIT 81, (5P IS 1T 0DD?

6215 %014 95 LJHP : EP. START PROGRAM, GOING OM.

£r12 Bior MOV RO+, BET :TELL BDP-10 WE'VE LOADED (K.
: b ;"CTRL GOOD"

;5000 CTRL™

W
P
OO0 OOOO0OOC0OLY

72t 000136 SMPL WP d.5P'+ :AND RUAY WE GC.

177494 SENDIT: JSR PC, CHECK :POLL THE OUTPUT DEVICE NOM.
027036 15T P100C :OUTPUT CLEAR"
SENDIT :NOPE. LOOF AWHILE LONGER.
006650 MOV RET1,P100B :SEND OUT THE CHARACTER.
RET]1 :CLEAR THE SYTE.

780 (00C300 SWAB  RET] 1AND SWAP THEM NOMW.

1366 BNE SENCIT :IF NOT EQUAL, REPEAT.
000207 PC
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SKROcIa RO BOCTSTRA® FOR "W G40 MACVLL 2701006) CE-NOL-76 12:10 PAGE 60
- DOGTES FIL LJES

€-Nov-Tg 10:20 ROM R SION

2881
4 H
2883

2884 : THIS IS THE INITIALIZING vTI40 PROGRAM WHICH WILL
g8c : JUMP TO "HE PROGRAM AFTER THE PCWER FAIL LOCATICNS
gggg : WHICH WILL JUMP TO ZERS WHICH WILL JUMP BACK TO HERE.
£33,
£S88
o2
2881 2167Se 172256 CISPRG: .WORD 170256 ;LORD STATUS REGISTER FOR NORMAL OPERATICN.
283 (Cl&7BC 116.24 -WORD 115124 :SET POINT MODE, ~NORMAL™.
€232 ([l&762 030000 JWIRD  STARTX :X COORDINATE
2834 0le7e4 031360 .WORD  STARTY ;Y COORDINATE
896 Cle7eb 100030 .WIORD 100200 :SET CHARACTER MODE.
289 QlE"T"C  18020C .WORD  JMPDIS s THEN JUMP TO THE POMERFAIL LOCATION.
£8%7 Qlg-72 8830 .HOEB PWRF AL +4 :T0 DISPLAY USERS CHARACTERS.
€358 Clg774 o WO 0
28939 QJ1&776 002CO0 .WORC O
290!
2995 ;STRRTING FROM HERE TO THE TOP OF MEMORY
5353 : A BACKGROUND WORSE CASE NOISE TRSK WI.L BE EXECUTEC
2906 C1700C 030000C BUFFER: O, ' "
2927 . ,

258 0000C1 END® .
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' SCROLLING ROM BOCTSTRAP FOR THE GTHC

| DCGTEC.PI1 ~ DE-NOv-T& 10:20
| RGAIN L2771 24568 2475
RLTMOD= 0CO17E 1eb4s 1982
! BAaCK 002636 7968 8.7
| BACK1  DBO2BSY gggo ggg.
B 3RESE 1893 1538
i Etlgér: ? 16578 156
K = 1878 2l
' BLkON = D00C3C 2ty 1206
BS*ART= 001900 (6568 1BSE
BJFFER 017007 639 ;55
S.FF.  O0G4ce 533 4
E0FF2  DDOESIE 582 5By
BLFF3  008E:2 53E 588
SR = 102239 1278 1291
SECK 016432 2708 27368
SHECK] 016433 2739 274l
SHESKR 016450 27508 2rs2
 ZHECK3  DIEMEE 2746  27SEes
| HECKY  DIEC1b 2757  o-bos
ZREND= 885000 25568 2563
CZRSTR= (BOSCCH 1Es3s 718
CORTST 002004 626
IR 006206 18128
CRLF = DOSCIS 16638 1752
- DEV 207474 2337  2362s
e TRE EHOEE
EI 61 3 asos 8914
CISToP= 173000 16678 199!
CIMP = 160000 1878 151§
DLAOC  0QI00E 4E38  Suy4
St?aﬁn 8810' 458 59y
c 11 u37g  ES31s
oLr 00! 160 4958 723
OLIN 002226 £93 7IE®
Bl 002412 728 730
. DLi 001202 Sils €q3s
BLIvry 001204 £15g 594
DLOCSR 001182 3998 530«
' DLODBR 031184 4B4%  4ECh
TLOUT 002244 535 6368
DLOUTR 00226 7038
OUTE 002314 707 7108
DLOVY 001206 G13s 595
DLOVTI 001210 Si4s  S9bs
CDLVCT  OCICIG 464s 662
CL111B= 178612 16458 1646
OL111S= 178610 1E44s  1B4S
O-110B= 17BE16 16478  19e3#
SL1105= 175614 le4bs 1647
ONOP = 164000 187¢ 1289
OCHeR  D16110 2611  2E20s
SCORE 001720 486 BI18
CONE 007554 2379  2330s
CETOP = 173400 1878 1525

MRCY LI 27(1006)
CRCSS REFERENCE TARBLE -- LSER SYMBOLS

2141
810

1749
1236
224
1876
cS0Es
14548
7CCH
754+
1309
27590
27458

1322

2ll3
1526

€3
716

636
530s

— == Yo—=—

W NO IO

[am F SN SUYSY o ol

L LET o=t
W

223ce

ei74

177
126
1245
1893

c3l¥

7ED®
1326
c8s8

1923

c2a9s

833+

1959

2017

1732
1508

0S-NOV-76

S22y
ceecs
1923

14678
14878
1344

1924

2324

~J
»—
Q
"

1962#

1734
1509

105

ég?; 1820
S
2ese
136e 1380
1940
1510 1511

12:10 PAGE &2

1324

1451

151¢e

1464

1813

1484

1514

1535

fu
Al

3

(g0 ]

1€20

16C8s

—————— ——
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SCROLLING ROM BOOTSTRAP FOR THE G740

|
| DOGTEC.P11 ~ 0S-NJv-T¢ 10:20
| DSWR = 177570 4498  5&Y.
ENDCOR 006036 17218 1722
! ERRVEC= 00000 488  SB2
| FF 006256 1808 1838w
FFLOOP 1833  1840s
+ FILES 007214 2254  2257s
- FILEDR 22 C80%  £83#
- FILEDR 00S72M §87  15{7s
| FILEDC 005782 £89 683
. FILEDD 003012 529 8438
| SETCHR  DOBSEM 1791 1981¢
DL  00e516 19638  186M4
GETDL1 006546 1960  1967#
- GETEXT 0066 1983 1989
GETSIX 006630 2003s 2041
~3ETR  00eeEY 204is 2150
GETBTB (006700 2044  204bs
ETB1 006712 2046 20568
GETB2  00E740 2047  2068%
GETB3 00E772 2048  2083s
v GETBY O0E7DE o0c2s
GRAPHX= 120000 1878 1040
GRAPHY= 124000 1878 876
~ GRPINC (003074 68l  E£79
GTROD 001000 4538  B42
 GTBOL  00100d 46is 579
GTBUSE 00BH24 18938  181p
TCHL 016312 27088 2710
GTCHP 016304 270Ss 2714
GTCHR 016306 2614 2696
GIDLYC 001314 €408 579
GTDNE] 001170 5038 574
STOONE 001166 £028 G573
GTLPEN 002220 575 BB78
GILPH 001172 SOSs 75
GTLPHI 001174 E0Es  S7E#
GTNP 016366 2718 272Ss
, GTEC 001146 4938 529
alP84  0lblM 2647 26498
G'SHIF 002236 €77 6318
GTSIX 0lb2k2 2645 265H4
GIS0TM 001176 CO8s  577%
GTSOT! 001200 £0Ss  578%
5TSR 005150 4938  b71
GISTOP 002130 573 6718
GIST]  0Q2232 £77 681
STVCY 001082 4608  SH6
GTXPOS 0011€2 4ayg
GTYPOS 001164 4958
GT40PC= 172000 16528 1853
GT40SR= 172002 16838  1B3Es
GT8 016132 Ze4Ss 2813
GT8P = 016IS2 2628 2690
GTBYE = 016250 2680 26868
GTBl  D161S2 oeE4s 2690
aTB2 016200 26bSs 2631

MACYLl 27(1006)

JOS

0S-NOV-"6

12:10 PAGE 63

CROSS REFERENCE TRBLE -- USER SYMBOLS

Sg3s S70#
1843
2325
687+  1S16®
1516 15258
1527
2303
1368 1970
2009«
2056
22068 2306
22078 2317
680 £82*
576 578
27186
27078 2728
6764 678%
C4l £84#
26368
gi8#
838
1893 1927
269l 2692

1981

8744

688+

c254#

2693

1985
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i SCRCLLING RO™ BOCTSTRAP FOR "HE GTHO

| DDGTEC.P11

» G783 Cl&23e
QT84 glelNe

N acl
INTX = D40000
L INTO = 002000
NT1 = 002290
INT2 = 002400
INT3 = 0026
INTY = 003000
INTS = 303200
INTE = 003400
N7 = 003600
TTALO = 0CO040
ITAL1 = DO00BG
I"PRDD= 007012

LFSUB 006304
LGARD  QOlEEHE
INEQ = 000COH
LINEl = 00000S
LINE2 = 0OCO06
LIME3 = 000007
~JMP QiBEEE
LIMPL 016726
LLD2 Cles32
LLD3 016576
LLOY gleb24

- LOAD 016520
LORCER 007012

QS-NOV-T6 10:20

26798
ct4ss
1882
2331
46918
1878

2692
2633
13922

%,

£8!
S73s
S4ls

1928

480+
680

1862
1882

854
1213
1230
1253
1283
2274
2213Js
cclls
22lcs
c2cl3s
1418
2215
22les
2217
13e2
1340
1861%
2836

754
2558
1967

755%

2804s
1857
28194
865
2ceSH

22268
2ce’s

2802

MRCY1l 27(1006)
CRCSS REFERENCE TABLE -- USER SYMBOLS

19348

483+
682

1870%

0S-NOV-7¢E

797
874

860
1215
123¢
1257
1407

2214%

1394
2237%
1981 »
7848
2558

758%

coc4s

KOS

12:10 PHRGE &4

2243

2268

22368
21132

2599

758

2ebl

2301

1035

L
£LTun)
— o)
JO— 0

2292

2745

7838

e b b p—s b
L horonn
o0
N O 00—

1203
1220
124!
1271
1837

1285
1228
1243
1275
cc44s

1276
1227
12494
1277
2252




LOS

SCROLLING ROM BOOTSTRRP FOR THE GT4O0 MACY1l 27(1006) 0S-NOV-76 12:10 PRGE 65

| CDGTEC.P11 0E-NOV-76& 10:20 CROSS REFERENCE TRBLE -- USER SYMBOLS
- LORDRC 021400 g43 S48 gey? 883 411 )
- LoGICA e glin
<ONGY = 110000 i87s 8S0 g8c3 8S6 859 866 1034 1248 1263 1400 1408 1412 1418
1424 1430 1426 1442 22048 2261 22ks 2289 2273
LO0P DO74NY 23498 2356
| LJOPl 007822 23788 2383
LookP2 X07S26 23808 2381 2386
LFORRK= 000200 1878 2235
LPLITE= D00300 1878 846 22348
LPOFF = g801 1878 126 2el3s .
LPON = D004 1878 84 1286 2ccis
. PTR 0le63C 278k 2789 2799 28138 2819 2821 2828
SR = 1775860 233cs  236¢e
L.BARD 007100 2035 2007 gi40s 2171
~.aWRD 007126 21es 2130 2is7s 2167
<. HALT Q007200 2179s .
-.oMP 007146 2129 21678
L.JMFl 007202 2177 clBls
| -..pD2 007022 2l18s 2121 2137
| L.LD3 007066 21348 2146
L. .04 007110 21235 21458
L.PTR 007114 2118 2123 2134 21808 2157 2159 2169
MRJOR 018072 2blys 2618
M&XSX = 017600 1878 - 22498
- MAXSY = 000077 1878 225C#
MAXX = 001777 1878 g8S1 857 224se 2262 2270
MAXY = 001377 aéggc 84S B5S 86! 1288 1308 1228 1343 1351 1379 22468 2259 2267
MEMDAT 002082 19 ; bS2#* 657 660
MEMEND (02124 634 bb3s
MEMTST (020S4 832 6498 .
MINSUY= 000100 eégic 1206 1207 1208 1218 1218 122¢C 1230 1231 1232 1242 1243 1244
8
MINUSX= 02000C 187 Y 857 1204 1208 12086 121 1217 1218 1228 1229 1230 1242
1e4l 1%4% 1255 1257 1258 1280 126 12864 1275 1277 1279 1280 1282
1284 ce47e 2248 2eb?7 2270
MINUSY= 020000 1878 2248%
MORMARL  D0E212 1795 1804 18164
NOTHER (00604 1719 17258
HUMLIN= 000040 166l 1749 1750 1838 1924
NYTCHR QQE!132 17918 1793 1799 1818 1828 1836 1844 1847
90 00EE?7 0% Qi 32 766% 7682 770%  1507%
ORIGIN= [e6J00 1E428
vTHER 007728 e4ll c416 o440 2455 2463 24678
GUTLIT 0OeeSe 17185 20ibs 2140 2173
CJ/ER 00220 489 787% 826
PCOUNT 003C10 787% Blb* 839#
PCINT = 11M000 1878 843 865 871 1031 1037 1197 1209 1221 1233 1245 12ES 1285
1306 1323 1341 1359 1377 1397 1403 1409 141§ 1421 1427 1433 1433
1448 1461 1481 1502 1517 220S% 2257 cer? cct9 2298 c3c2 23:3
PFNT 002430 C34% 703 705# 706 708% 7354
PEESTRE 0Cgs2M 19928 2142
PRIME i34 487 529
PSld 001232 Y7os 4884 G274
PTBCOT 007400 2335

PUNCHRE 002434 704% 710 7378
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SCROLLING RO™ BOCTSTRAP FOR THE aTMQ MACYll 27(1006) OS-NOV-7E 12:10 PAGE &&

DOV UVOY

. DCSTEC.P11 DE-Nov-7¢ 10:20 CROSS REFERENCE TRABLE -- USER SYMBCLS
PWRFAL= CJ0024 2571s 2892 2609 2897
201674 <46 6018 60S
Ci704 601 6048
12IB = J2Sk12 25598 2758 -
12IC = Q48772 2Se4s 2565 270? 2758 2759
101S = 02Skl0 25568 2559 2598% 2756 2760%
1008 = 025616 25608 2742 2753% 2861w
100C = 048776 25638  2S6H 2738 2742 2743% 2781 2859
10CS = 22EEI4 25658 2560 2600 2740
<VEC DC77h4 248ls
RC11 007720 24628 2481
REDC 00243t 703% 724% 725 7388
RELATV= 132000 1878 1200 1212 22088 2292
RES 00750¢E 23738 2388
RECSTRT Q0&DED 17468 1992
RFVEC 007714 24598
RFL! 007600 24108 2459
RKVEC 0077 24798
RKll 007610 24158 2479
ROMADD DCiQIN 4678 799
ROMORG= 166000 25478
_ RCTvAL 002052 6438 660
RPNT 002432 C35# 722 726% 77 729* 730 T3t
RPVEC 007770 2483
RP11 007654 24398 2483
RSTRT 016034 2bC4s 2721 2808
SENDIT 0i£730 2807 2836 28588 2860 2864
SETDUN 0CE126 1761 1770s
SETLP1 DOOEO7M 17S2¢ 1754
SETLP2 D0BL10D 17608 1767
SETLP2 006116 17648 1766
-~ SETUP 006432 1757 19148
- SHORTv= 104000 1878 1224 1236 22038 2280 2282 2284 2286
CIZE 00131e £39s ¥L1 ] 625#* 628
STARRT 006000 480 1710s
STARRTA (16000 483 25924
CTARTB 001022 456 471% 606 674 692 699 7189 747 836
STRRTX= 000CCO 25498 2893
STARTY= 001360 25508 2894
- STRTSA= 170090 1878 1290 1305 1322 1340 1358 1376 1394 22318
STATSB= 174000 1878 581 680 682 846 874 2241s 2301
€TKSRT= 01E770 25658 2604 783
ETOP 007550 23878 2391
CAR 001230 475 477 S2ts Se4+ SeS Se9#
SWREG 000170 4yses 569
SYNOFF= 000C10 187%
SYNON = 000004 1878 2238%
TRB 00e2ee 180S 18238 1827
YABL 007562 2374 23944
TABOOT 007500 23718 2401
TRCS = 177500 2369% 2371
TAPES 007662 2422 2431 2444 8
TCVEC 007774 24858
TCl11 007620 c42ls 2485

TvS 001212 Slbs S32% 744
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SCROLLING ROM BOOTSTRAP FOR THE GT4C MRCYLl 27(1006)
CROSS REFERENCE TRBLE -- USER SYMBCLS

DOGTEC.P1! 0E-Nov-76 10:20

798 B1Ss
(0 1ecgs 1712 1746
TNl 00 e43Cs
01 €198 819 822+
15 Sigs 622 823
vY 1807 18318
VINOPC= 322000 25538 2tles
HCFdS S 4698 §479e 4gc»
Pl E3cs 837
XM, Pz £33s 835
'HF' 00204u B3l £38s
= Ci703e ;ggl 3. 19
2l b, cl
241 243 245
cer 269 Tl
€93 295 2ar
3.3 3ci 3e3
335 23/ 339
394 !93 30
423 425 4a27r

o4TH 25838 :5::

839

O NduUWuo I LMD
W= tND D" Jr—-N

LG WL e~

n

oL
(eolR) aN]
auo

NOS

0S-NOV-78 12:10 PRGE &7

L) WL MY N —-
QONUWUD £
G-I N~}

(40" o
U
ar—

2838

=271 (ale] n ar A =211
48 & &gy 8% &5 52 s
2£]  Z83 e85 283 gl 363
err 279 281l 4=k] c8S 297 =83
303 3J5 307 309 31; 313 215
329 231 333 235 237 328 3-l
35¢€ 257 359 363 323 325 gg?
2 3 ¥ 3 K I W
433 435 437 439 44] 443 Y<4Cs
g1 637 717 748 1%k 2382 2374

25§
285
291
317
343
i
537
4S8
24se
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