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IDENTIFICATION

PRCCUCY COOE: MAINDEC-11-DOGTE~-C-D

PRIDLCT NRME: GT™0 QUICK VERIFY

DRTE: DECEMBER 1976

MGINTRINER: DIRGNOSTIC GROUP

COPYRIGHT (L) 1973, 1976, DIGITAL EQUIPMENT CORP., MAYNARD, MASS.

THIS SOFTARE 1S FURNISHED TO PURCHASER UNDER A LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH INCLUSION
X CEC'S COFYRIGMT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT
HS MAY CTHERWISE BE PROVIDED IN WRITING BY DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TC CHANGE WITHOUT
NCTICE AND SHOULD NOT BE CONSTRUED RS R COMMITMENT BY CIGITAL
EQUIPMENT CORPORATION,

DEC RSSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF
7€ SOFTWARE ON EGLIPMENT WHICH IS NOT SJPPLIED BY DEC.
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" SSRLLING RO™ BOOTSTRAP FOR THE S74C MRCY1l 27(1006) 0S-NOV-76 12:10 PAGE 3
Ca'EC.Fll -Nov-7g 10:20

L. RBSTRRCT

THIS w:nsxou OF THE PROGRAM SUPPORTS NON-SWITCH REGISTER
e THESE cpg ; THE SWITCH ;gGISTER SR BE CHANGED
BYNNMMTKVWTNSNSWE(I

THIS PROGRAM IS A QUICK GO-NOGC TEST OF THE GTHO SYSTEM.
THE _PURPCSE OF THIS TEST IS TO QUICKLY IDENTIFY ANY PROBLEM
IN THE SYSTEN. THE PROGRAN WILL STERT THE DISPLAY AN
THEN INITIATE THE COMMUNICATION L INE.

WS BACKGRCUND_TASKS ARE EXECLTEC, THE FIRST IS A 57-40
ggguvggggz TEST. THE SECONC TRk !S A WORSE CASE MNOISE TEST

2. REQGUIREMENTS

2.1 EGUIPTMENT
GT40 SYST%Hctll DISPLARY PROCE%SOR ego VR14 SCOPE)

MOOEM T TOR WHICH CONNECTS DATA OUT TC CATA IN.
2.2 STORKGE
THIS PROGRAM USED MEMORY LOCATIONS 0-7776 AND 18000-16776 (2K OF MEMORY>.
3 LOADING PROCEDURE
.1 METHOC
PROCEDURE FOR NORMAL BINGRY TAPES SHOULD BE FOLLOWED.
q. STARTING PROCEDURE

4.1 CONTROL SKITCH SETTINGS

CONSOLE SW 09 = C ROM PRESENT RS SPECIFIED By SuW 08
CONSOLE SW 09 = i NQ ROM Pcfai

CONSOLE SW 08 = O TEST RS ION 2 ROM .S12. WORDS.
CONSOLE SW 08 = | TEST AS VERSION I ROM (286. WCRDS:

4.2 STRRTING RUORESS OR RDDRECSES
le 1€ THE ONLY STARTING RDCRESS OF THIS TEST
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MACY1l 27(1006) 0S-NOV-76 12:10 PAGE o
OPERATING PROCEDURE
ONCE STARTED THE TEST WILL RUN IN THEIR ! R
WITHOUT OPERATOR INTERVENTION OR SWITCH SELECTION.
YHE OPERATOR MUST VERIFY THE DATA RETURNING FROM THE COM-
"UNIZATION LINE BY COMPARING ~COM OGTPUT® TC "COM INPLUT"
oN THE DISPLAY SCREEN. BY TYFING ON THE CONSOLE KEYBOARD,
THE CHARRACTER AND SCTAL VARLUE WILL BE DISPLAVEL.

THE PROGRAM WILL ONLY HALT OH
THE PRCGRAM DOES NOT CONTAIN F
MESSAGES OR ERROR CONDITIONS,

RESTRICTICNS

AN ERROR.
RCILITES FOR REPORTING

A COMMUNICATION TEST PLUG MUST BE INSTALLEC ON THE Do-ll.
“ISCELRANEOUS

EXECUTION TIME

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

DEVICE RDDRESS PROGRARM LCCRTICNS
LOCATION 1000 CONTAINS THE GT4Q DEVICE ADC

LOCATION 1002 CONTRINS THE GTHC INTERRUPT
LOCARTION 188: CONTQ%E% THE GTH0 IN*ERRJPT
CONTR THE DL-1

MPLETION

RESS
VECTOR.
LEVEL.

LOCATION 1 1 DEVICE ADDRESS.
LOCATION 1010 CONTAING THE DL-11 INTERRUPT VESTR.
LOCATION 1012 CONTAING THE D_-11 INTERRUPT LEVEL,
LOCATION 1014 CONTRING THE a7-4C ROM BGCTSTRAP RLORESS.
LOCATION 1016 CONTRING THE GT-40 ROM WCRD LENGTH,
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S.

9.1

(Vo)
mn

CaRAM CESCRIPTION

DISPLAY FILE (FORGROUND TRSK>

THE DISPLAY FILE IS A COMPACT VISUAL TEST OF ALL GT4C DISPLAY
INSTRUCTIONS. 0. OUTLSNéNG THE ECQE%N W]TH géFFERENT

R
p
H&?NGS %0 BI%ER‘?ED YEC THE CHARACT LOGIC.
THE FIRST LINE OF A STRING IS DISP_AYED IN °*NCRMAL' FONT

T COND A STRING 1S CISPLAYEC IN °I7 ',
nﬁgos§n3LucE5"§n°§H15 VléugL ?zE? E §HE 8 c}rgkéﬁﬁr
INTENSITY LEVELS. THE DISPLAY PATTERN 1S ENHANSED BY
THE USE OF BLINKING OCTAGONS AND MOVING SINE WAVES.
rns CISPLAY PATTERN ALSO SERVES AS FOR VISUAL INSPECTION
COMMUNICATION L{N§ onrn ALL LINES_AND C““RQS,E ; ARE
5"“32 FOR LIGHT-PEN §Rn gn xcs° FOR THE L
UPON LIGHT-PEN HIT *LIGHT-PEN RIT®
iLL BE DISPLAYED MEAR CENTER S’REEN
COMMUNICATION DATA <FORGROUND TASK>

THE DATA PRESENTED TO THE COMMUNICATION LINE
APPEARS ON THE DISPLRY SCREEN RS FOUNC RT °COM QUTPUT®.
(DECGRAPHIC-11 DISPLAY TERMINAL GT‘*O VRIM)
TI-E DATR ECHOED BACK BY THE TEST ONNECTOR IS DISPLAYED
ON THE SCREEN £5 FOUND AT 'COM INP
R VISURAL TEST OF THE DATA MUST BE "ERFORHED

ROM VERIFY TEST <BRCKGROUND TRSK>

égés 'ECT VERIFIES THE DATR CONTAINED IN THE ST-40 RCOM

WORSE CRSE NOISE TEST <BRCKGROUNC TASK»

THIS IS R BQCKGROUND T OF _ALL AVAILASLE MEMORY.

k SMALL P AM IS -OFEED INTO QLL EXIS%NG MEMORY RAND THEN
EXECUTEC THRU THE REMRINDER OfF

KEYBOARD DATA ‘FORGROUND TRSK»

PON DEPRESSING A KEYBOCARD KEY, THE CCTA. ‘ALLE «li. SE
DISPLAYED ANL ECHO ONTO THE SCREEN.
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o 42 Q.Ick VERIFY MAINDEC-11-DDGTE-C MACY 11 27(1006) 0S-NOV-76 12:10 PRGE &
cCSTEC.PLU 0S-Nov-T8 10:e0

LYITLE  GTHO QUICK VERIFY MAINDEC-11-DOGTE-C

.ENRBL RBS.AMA
85 LIST  SEQ,BIN
-3 NLIST 70, KC, CNO
185 000200 .= :0-776 1S LORDED WITH .42, WALT
.85 232C0C 000000 HALT
-3 223002 coC T
8, 28 +
.S 200006 0U000CT T
.32 Q200C10 200012 +2
23 12 030030 HaLT
.3 0C20i4 00CJl6 ¢
-3 J000i6 00000C HALT
+37 200020 000022 *2
.38 00CC22 003030 HALT
.29 000026 .42
£2J 000026 00030C HALT
2= 200030 0000 +2
222 & 800008 HALT
223 000034 000036 +2
224 00CC3e 0C20CC HALT
25 000342 +2
£06 000042 0Q00CC HALT
227 83C +
228 2J0046 000030 HALT
£33 0COCSO 0000se .42
£.C 3000Sc 000030 HALT
g:i DJ0CCSY (D000SE +2
g.g 000000 HALT
2.2 082260 000Cs2 +
ciy 200262 (000000 HALT
£.S 0CCOe4 00006E +2_
g.t 00GC2Q HAL
¢.7 C00S?0 000372 +2
£.2 000072 (30030 HAL T
c.9 000C74 CCO37¢ +
£22 009C?s 200000 HALT
ezl CTCI20 20C) +2
zze --Cide CO0200 HALT
ec3 (CJ0I04 0OGO106 +2
¢+ JCCI106 000200 HALT
228 _22.10 000112 +2
gzt _JC1le (023300 HALT
ge7 0O2Cll4 002116 +2
g¢z€ Q00il1e 000COC HALT
£2% QJ2C1e0 Q0aslee +
gzo 200 800002 HALT
gzl 20Cig4 Q200126 +
gze 00126 200C0C HALY
g2 C0013C 0OCCl3e +
g2+ CO0Ci32 000000 HALT
22 200134 000136 +
gz€ 220136 000000 HALT
=27 CCCIWd QOCive .42
22t ZITi42 C2000aC HALT
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239 020144 D001M4E .42
240 2C014€ 2302000 HALT
241 20Ti53 000182 .+2
345 33TiSE 000das ALY
S Q0SCiSy 00015k .42
44 0001 022300 HALT
£<S 200ie0 000l1&2 . 42
Z4¢ B0Nie2  0OJOOC AT
3.5 Bo9iEY  0O0166 +3
Sz 3051ge ik HAL 7
3.3 SORiT0 80AITE +F
I OBEiTe 0ooods Fog T
E:;_ bl GUer +
€2 556i7e £DAOOD HACT
2S5 000200 0202302 +g
25+ 000202 O HALT
€S 003224 000206 +
255 000236 0£0CC3C MR T
£ 300210 00021z +3
23p 00CA1E 200090 HAL™
€3 00C214. 0022:6 +2
260 00C2.& (002002 HALT
261 00fesn 00Pees o3
26z 000222 002200 HAL T
283 J00224 0OCZ2E +Z
2td - 000030 HA_T
SEE 00C230 000232 +2
2¢b 002232 000020 AT
2€7 000234 00C23&e .+Z
368 9009% 005OCD ST
€8 990248 D0CeaE -3
g2 230242 00020C HALT
271 020244 (030248 +2
g7c 300256 QQC20C HALY
g72 002250 (002c2 +2
£74 000282 0JJ30C HR_T
€7 022254 00CzZEE +g
g£7& 230256 Q2000CC MR T
g7y 000260 00Ceee 4
Ze 27362 COCOGC ST
27¢ 230264 000266 -z
ZeC BB%36e 000Q0 Yact
€. 033270 003272 +2
2€: £ofe72 090000 HAL™
63 D0ng74 QDDR7E ¥
g8+ 03C=76 000000 M T
8¢ 000200 002302 +2
8¢ D0OC302 000090 HACT
267 000304 DOC30E v
€ 200206 0000 HALT
55 500310 0003l o3
€3C 200312 0000 HALT
2%, 222314 (000216 +
g% 220216 0000 HALT
g3 002320 000322 +
g3~ 000322 000000 HALT
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38 S20SC4  J00S06
352 003506 032000
323 JC0S10 Q00sie
254 000512 0CJ000
€S 002SI14 000Sls
25& CJ00cle 000000
35T 200520 000522
ss8 000522 880008
353 2C0SaM 0S
262 2CCE26 000003
2. 203530 000532
st 0J0S32 00

2ec CC2834 000536
&4 Q20536 002230
35S 002540 CO0SHe
s£¢  CCCE42 000300
3£~ 000544 D00SH46
3eS JC0546 G000OC
383 202550 000sse
s-- DCCss2 900009
So. 0SOJSS4  000SSe
3.2 C02E56 002002
-2 020SeC 000Se2
24 200562 0000C0C
378 203584 DOCSeE
27¢ 250366 000020
3°r Q20870 000S7
3~ 0COs72 000003
273 000574 000S7&
38C 203576 (000CCY
28! 00 00260e
32¢ 200632 00000C
382 052604 G0QOEZS
z2+ 200606 000022
ze< 200¢l0 0Q0%el2
z£¢ Q0COele QL0000
=&~ UlJel4 CODB1E
z£8 QJ0Cele 20003
=£¢ 203620 00%e22
3¢ oockee 0CC0Q0
33, 200624 002kcE
23¢ J0Ce26 000330
292 00%e30 000622
%+ 000e32 020030
%€ [000e34 000636
2% 326 000000
237 020640 000e42
238 000e42 0C3200
333 C20644 000646
=20 2C0e46 000C00
~os 0eSC 0006
-2 020652 000000
<22 JC06S4 0006
=cd 200656

-2t 000ee2 000000

MRCY1:l 27(1008)

101

0S-NOV-76 12:10 PRGE 9
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<4 002200
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bo6328
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i

MRCYL1i 27(1008)

ETuRY:

GTBRL:

340
ERRVEC=Y

JOl

0S-NOV-78 12:10 PAGE 12

OSWR=177570

.=170
SWREG:

.=200
A, o
.=1000
1759
200

.WORD

STRRTE

;POWER FAIL VECTOR

C

111,45 LIGHT DISPLAY REGISTER

8108 VRTTeRS

:67-40 BR LEVEL
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3740 JLIoK VERIFY MAY NDEC 11-DDGTE-C  MACYLl 27(1008) 0S-NOV-76 12:10 PAGE 1l
CInSYESCPI1 O 08-NOV-78 10:20

463 021006 175610 DLADD: 175610 :DL-11 ACCRESS
“g4 0C1010 £02309 DLVCT: 300 ;0L-11 VEZTIR
:gg 001012 000240 DLBRL: 40
467 001014 166000 ROMADD: 166000 :ROM STARTING ACCRESS
466 001016 00.3C0 WORDS: &]2.
:gg 20102C 0060CD IMAGE: 6000
<7l 001722 012706 [000S0D STARTB: MOV 500, SP :LOAD THE STACK POINTER
4~z 0CI026 (12777 00C340 000178 MOV 8340, 3PS :RAISE PSW
<~3 001034 004737 001316 JSR PC, INITGT :INIT DEVICE RODRESSES
474 00I0NC 005037 001020 CLR 1MAGE :PRESET FCR NO ROM SELECTED
4™c 001044 (032777 001000 000156 BIT #1000, 3SKR s TEST FOR ROM SELECTED SwITCM
%t 001052 00i02l BNE 28 :NC ROM SELECTED
477 001054 032777 Q00400 (000146 BIT 400, 3SWR eEST ROM SWITCH
<78 001062 001307 BNE 18 F SET
4~9 00]10p4 012737 001000 0O!0lE MOV csxa WORDS :ASSUME VER. 2 ROM
~gC 001072 012737 006090 00102C MOV 8STARY, IMRGE  :LORD IMAGE ADDRESS
-2] J0i100 DOC406 BR 28 :START TEST
-22 00ii02 012737 000O4C0 001016 1S: MOV 8256. , WORDS ssLsc* VER, 1 ROM
483 001110 012737 016000 001020 MOV sSTARYA, IMRGE  :LOAC IMAGE RODRESS
<84 001116 005077 000042 2s: CLR aDLODBR :CLEAR OUTPUT
485 001122 00S077 (000036 CLR DLODBR
<8¢ 001126 004737 001720 JSR C,DOCORE :SET P CORE SIZE
487 201132 004737 001234 ISR PC. PRINE :INIT THE DEVICES
-G 251136 00s077 0GOC?C CLR 3PS
-3 2C.isz 003I37 0C2630 JHP “VER :EXECUTE BRCKARCUNE TASK
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490
49!
492
493

QE-NOV-78 10:20

172000
1720C¢2
172004
172306

175618
17S6le
175614
175616

g0c220
0CC3ez
00a324
000326

P pmo p-a Ppua
L d and JR0 o] P— p—s pa P

Ppah o pus g

~or oo mg}gg

o Luoe &£

00C330
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002302
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000304
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000082
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JJlzege
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aC.e2e

001230
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Q02012
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0C2eeH

LW 00
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Wi Wwh
>—
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€0 M

(3 OO
(3%’3 00

0
e 017476
4 00C000

> o

177704
177712
177700
177726
177672
002430

MARCY11 27(1008)

GTPC: 172000
GTSE: 172002
GTXPCS: 172004
GTYPOS: 172006
DLICSR: 175610
DLIDBR: 175Bl2
LICSR: 175614
CO0BR: 172616
GTCONE: 320
GTDNELl: 322
GTLPH: 324
GTLPHI: 326
GTSOTM: 330
GTS0TL: 332
DLIVT: 300
DLIVTLl: 302
DLOVT: 30M
DLOVTL: 306
TKS: 177560
T¥B: 177562
TPS: 177564
TP8: 177566
KRBVT: &0
KRBVTL: &2
KRBBRL: 200
CWR: 177570
PSW: 177776
FRIME: MCV
MOV
MOV
MOV
MOVB
MOV
CLR
CLR
RTS
SIZE: 17478

GTOLYD: O

LO1

0S-NOV-78 12:10 PRGE 12

;:DISPLAY PC

:CISPLAY STRATUS REG.
:DISPLAY X REGISTER
;DISSPLAY Y REGISTER

:DL-11 STATUS

:OL-11 BUFFER

:DL-11 STAT.S

;0L-11 BUFFER

F ILEQD, 33TPC
100, 30LOSR
£10C. 0L ICSR
£100° 3TKS
BuFfl, a0L0DBR
81, 2PAT

RPAT

KPNT

o

:CISPLAY DONE VECTCK
:DISPLAY LIGHT-FEN VECTOP

;DISPLAY SHIFT-JUT/ TIME-CLUT VECTC

;START THE DISP. AY
tENABLE OL QUTPUT
'ENRBLE DL INPUT
'ENRB_E KEYBORRD
!0UTPUT A CHAR
'PRESET PRINT POINTER
:CLEAR RERD BUFFER

<EXIT
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CCITEL.FLU 0E-Nov-TE 10:20

€4; 001316 D0I1270C 0OLi4 INITGT: MOV 8GTPC,RO :LOAD STARTING ADDRESS
S+ 0C1322 2£i3701 001000 MOV GTADD,R1 ;SAVE VALUE

§43 0C1326 004-3¢ 0OI4CC JSR  BC,LOADRO ;LOAD GT ADDR A
S44 301332 Q13-C1 001CO MOV DLADD, R} :LOAD STARTING ADDRESS <CL-11-
E45 001336 004737 00140 JSR  PC,LOADRO ;LOAD DL-11 ADDRESSES
€46 001342 013701 001032 MOV GTVCT,RI ;LORD VECTOR VALUE

S47 201346 004737 001400 JSR  PC,LOADRO ;LORD GT-40 VECTORS
S48 021252 010110 MOV RI,(RD)

£48 301384 Db2re0 (000010 ADD #10, (RO)+ ;LOAD GT TIME-QUT

€c2 0Ci360 010110 MOV R], (RO)

Sc1 00132 062720 000012 ADD $12 (RO)+

Sz 0OC13e6 013701 001010 MGV oLveT, Rl sLORD VECTOR VALUE

£33 CCl3ce 004737 001400 JSP PC,LOADRO sLOAD DL=I1 VECTORS

€54 201376 000436 BR INGT :BR

€65 Q0I4OC C10120 LOADRO: MOV R, (RD)+ :LORD DONE

S5 001492 010110 MOV RI,(RO)

€S7 001404 0be720 000002 ADD 82, (RO)+

€83 0C1410 010110 MOV  RI.(RO)

S2§ QQi4l2 062720 00000 ADD 84, (RD)+ ;LORD DONE

Sc2 001416 010110 MOV RI, (RO)

Sel 00120 082720 0CCCOB ADD 86, (RO)+ :LORD PSk

ce2 00I424 013746 000004 MOV S#fRRVEC,-(SP) ;SAVE VECTORS CONTENTS

Se3 Q0430 012737 OCI4Se 0OCIOY MOV #1S,J8ERRVEC ~ ;SET UP FOR_TRAP

Ses 001436 012737 177570 001230 MOV #DSUR, J¥SKR :SET _UP TO TEST FOR SWITCH REGISTER
Sec  JOI444 022777 177777 177SSE CMP s-1,J5UR :TEST FOR SWITCH REGISTEF

SEE 201452 00100S BNE 38 :SWITCH REGISTER IS PRESENT
££7 OCI454  BOOYCI BR 2§ *NC SWITCH REGISTER

SEg 001456 022626 18: CHP (SP)+ (SP)+ sPOP 2 WOF2S OFF STACK A
£E3 001460 212737 000170 001230 2§: MOV #SLRES, JWSWR  $SET UP FCR SOFTWARE SWITCH REGISTER
S70 00i4gk 012637 0COOCH 23: MOV (SP)+,08ERRVEC ;RESTORE VECOTS CONTENTS

so1 O0l4re 000207 RTS pC SEXIT

-l

S°3 901474 012777 002130 177464 INGT: MOV $5TSTOP, 3GTDONE ;LORD DONE VECTOR

€74 OLiS02 013777 0OIO0N 177460 MOV GTBRL, JGTDNE L

€7t OLISI0 012777 002220 177454 MOV sGTLPEN, 9GTLPH ;LOAD LIGHT-PEN VECTOR
$7& 20iEle 013777 0QI0CY 1774EQ MOV GTBRL , GTLPH!L

£77 0Ji1E24 (12777 002236 177444 MOV $GTSHIF JGTSOTM ;LORD SHIFT-OUT VECTOR
€ 00132 013777 0O0ICOY 177440 MOV GTBRL,a4TS0TI

€9 JCISH0 Clgr37 000CHO0 0012:iM MOV £40,G10LYD

SeC COiS46 Cl2r37 005752 005722 MOV sFILEOC, FILECA

Se. DCISTy Q12737 17HICY 003074 MOV #STATSB! INCR+4, GRPINC

Z3z 901862 012700 (0SSie MOV sBUFF2,RO

€03 001Se6 09E02C INTD:  CLR RO+

$e4 D02.870 022700 0OSSEH CHP #BUFF2450,R0

SEc 0TiE74 001378 BNE INTD

SS¢ C0IE?e 012700 0QOSklR MGV $EUFF3,R0 ;SET UF KRB BJFFER
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3 92 euaoh VERIFY MAINDEC-11-DDGTE-C MACY11 27(1008) O0OS5-NOV-TE 1z:10 PAGE 14
cISTEL.FLL 0E-NJv-76 10:2C

£87 3221602 Q05020 INTE:  CLR (RD)+
£ee (001604 022700 (COSE6 CHP $EUFF3+5C. RO
£S89 001610 001374 BNE INTE
€3¢ 2J0lgle 108037 0DOSET? CLRB  OCTA
€9: 001616 105037 005700 JLRB OCTA+!
€S2 901622 1083037 005701 CLRB  CCTA+2
£43 gozggg n12777 goegag 197348 MOV $OLIN, JDLIVT
£3§ BAled 013777 001012 177342 MOV DLERL J0LI/TL
€9c 0OC1e42 012777 022244 177336 MOV soLoUt, aOLOVT
€9 QC1esC 013777 00ITi2 177332 MOV DLBRL , d0LCVT L
Eq7 r£O16Sg 012777 002440 177336 MOV #KBIN.QKRBVT ;LOAD KRB VECTOR
3¢ DCIBE4 013777 00l226 177332 MOV KRBBRL, 9kRBVT1 :LOAC PSW
Egg 0rie72 000207 RTS PC
31 001674 (12737 001704 000024 PWRFL: MOV $PURUP , 3824 :LORD VECTOR
&gg 801702 008000 HALT
€54 001704 000005 PWRJP: RESET i
cc Q0i70& 012737 201674 0CCORM MOV SPURFL , 2824
626 OCi7I4 330137 E£olgae IMP STARTE :RESTAR™ AT BEGINING
£38 -SUBROUTINE TO DETERMINE THE SIZE OF CORE
g;g :"AND SET UP LOCATION SIZE WITH THE VALJE
€11 :clrgg 012737 001754 000O0M DOCORE: MOV 823, 284 :SET UP FOR NEM
£.2 2017 012701 01777& MOV $17776,R1 -SET UP ADDRESS
£:3 DC:i732 005000 CLR RO
€. 0C1734 062701 020C0C 18: ADD #20000, R :MOVE _TO THE NEXT BANK
£.5 D0IT40 005200 INC RO : INC BANK COUNTER
ESE 3Ti742 O0OE7II 187 (1 : TIMEOUT *
€:7 301744 022701 157776 CMP 8157776, RI :ENG ?
£'e N0imen Q027! BNE 18
£.9 001782 000404 8R 33 i
€27 9C1784 022628 28: CMP (SP)+, (SP)+ :POP THE STACK X2
g2 20178 00S30C DEC RO : DECREMENT BANK COUNT
£32 OCI78] 162701 020000 sue 20003, Rl *RESTORE Rl
£23 OCITEY C1z737 0GOGO6 00OCOM  2s: MOV 86, 984 'RESET BUSS ERROR
g2x 0C1772 C10:37 0Bi2i2 MOV R1'SIZE
gz ICITOE 182737 007776 001312 SUB 87778,S12E :BACK PAST LORDER
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MRINCE-LmlLGT
DE-NCV-TE 12:2C

- L]

«3.2
o N an
we ' wuiw

0878, L)
gcel

Qc3es”

123456
173

18,456

77NN 002082

SR AN e T e

(BIUTINE TI L ERESS (AR WY

CIRTST: v, s

-4
CLOP; Wy rEn®sT B
VWL OF2: Wy Rz + K1+

e l
RTS: %v .?‘,’:m;o

C.R Wlle
C*P Rl:e
R7S P

R

PGl .S

WORGE -HGE “E~-F. "E:°

;EE‘E;:?;:‘: ;::E” ~CoRESS
AR T

: N IF on
MOVE CODE BETWEEN
IMEMTST ANC MEMEND TILL
;CORE IS FULL

. TEST FOR MORE ROGM

;SETUP RTS PC

:THIS 1S THE BRCKGROUND TRSK WHICH WILL BE LORDEC THRU

. THE REMAINDER OF MEMORY

187:
RENTS 355 8123456, (PC)+
MEMORT: 123456
R MEMDAT+)
sT e
BYC .M
f.% $151456, MEMDAT
5
C  MEMOAT,JeROTVAL
BEQ L4
HALY
MEMENC: Q
TENBL AR

{RErOR . CONAING

{ROTATE LEFT BYTE OF MEMDAT
:C BIT WAS NOT SET

;v BIT WS SET

:CHECK HERE FOR SORRECT ROTATE

sROTRTE FR]
' CHECK AGA!

:REF. 7O LOW MEMORY FRILEC

hEEEFERENCE LOW MEMORY
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| 8740 CISK VERIEY SINOEC-1L-DOGTE-C  MACYLI 27(1006) 0S-NOV-TB  12:10 PAGE 16
CosTec PIl  fs-nov-TE [0:20

868

fggg : INTERRUPT SERVICE FOR THE G STOP INTERRUPT

67 002130 00STY? iTPCIM GTSTOP: TST TSR : TEST STCP

EZE oueiau s mr 18 STOP INTERRUPT BUT NO STOP FLAG
¢ ; I

E;ﬂs %133 137 001022 '3& STARTB :Eis?nhr 7827

2'32 ooalw nosaaz 0C13I4 18: geric g;mfvo :oscnsfn; %nv

£ BaitEE BB} ohong oianw MOV $18 Loy 53?5:* Dby

£7§ 002180 3 03074 ING SRPINC iUPDATE GRAPH INCREMENT

680 ICoieMN Geg737 17wIL0 CHP 8STATSH! INCR+10,5RPINC  : TEST FOR INCREMENT
P8 Doied G 7 BE TSl incr crel o JE NG oeen INCREMENT
€63 DCe2d2 (018737 &é& %§§ GTSTL: MOV éuﬁ%hu&' ' ' '

EeN 052210 012777 D0OD0DI 17ET3C MOV 8],3GTP ;stg: THE DISPLAY

g G2216 003002 RTI Ex1

627 00222 (012737 DOS724 005722 GTLPEN: MOV sF]LEOB,FILEDA

688 8127~ NOfNT1 1TE?ID MCV sl,96TPL :RESUME THE DISPLAY

Eg,g 00z2 003002 RYI

€81 970223 0209 G SHIF: HALT .5T-40 SHIFT-CUT/TIME-CUT ERRZR
B8z 2CE24C 322:3F oouoez ™ STARTE
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ATHE QUISK VERIFY MAINDES-11-DOSTE-C
. DDGTEC.F11  0E-NOV-TE 10:2C

oo

BEIRR LD

Qleavd 105777 1TETIe
00=250 100483

002252
02254 ggg?gg Q01022
010446

éﬂ‘ﬂ‘ﬂ‘ﬂ"ﬂ'

&

T

RIS
3
s
g
2

11

002434
c33C ~37 0003SC 302432

‘l“i‘l‘i
i

33

113777 DO2Y34  iTBEMZ

P ahp 2Ppah

o -0 DN~ MU L tOMDe—-( )

R R hE IR It M AR ¥ i

)
VMY 0 < 29 b o

i
T
5
ol
N3
oo

2

00243€

0Cz438

002364 113764 00243t 0O0ESlE
gos2

002376 Ce2737 00COSC 002432
Qo240

CRER
g
3
;
R

!
731 DOCedlb 112764 000177 DCSElE

D02

MRCYIL 27.1208) 0S-NOV-76 12:10 PRGE 17

: INTERRU®T SERVICE FOR THE DL PRINTER
DLOUT: TSTB S0 0CSF ; TEST FOR DONE

8M] .+10
HAL T +ERROR, PRINTER INTERRUPT BUT NC PRINTER F_AG
v STRRTB :RESTART TEST
MOV RY,-(SP)
DLOUTR: MOV PPNT . RY :LOAD R4 WITH BYTE POINTER
MOVB  BUFF (R4, PUNCHR :LORD A CHARACTER TO BE SUTPUTTED
ING PPNT : UPDATE CHARACTER POINTER
CMP 840, PPNT : TES™ FOR END
BNE oLouts
CLR PPNT :CLEAR PUNCH PCINTER
DLOUTB: MOVB  PUNCHR, 2DLCOBR :OUTPYT A CHRRACTER
MOV (SPYe, RY :RESTORE RY
RT] <EXIT
. INTERRUPT SERVICE FOR THE 0L READER
OLIN: TSTB  @DLICSR TEST FOR DOME
BMI .+10
HALT :NOT DL _INPUT FLAG
JMP STARTE :RESTRRT TEST
MOV R4, -(SF) :SAVE RY
MOV RPANT, R
MOVB  @OLIDBR,REDCHR :READ A CHARACTER
BIC 8177600 REDCHR *MRSK CHARACTER
MOVE  REDCHR.BUFF2(RY) :PUT CHARACTER INTO THE BLFFER
NG RPNT :UPDATE READ PCINTER
CHP 840.  RPNT :TEST FOR END
BNE DLINE
CLR RPNT
D_INB: MOV RPNT, R4 )
MOVB 8177 BUFFZ F4) :ADD CLRSCR
MOV .EF .4 R4 :RESTORE Ry
RYI EXIT
FPNT: O
RPNT: 0
PUNCHR: 24C

RECCHR: 242
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EQ2

oK VERIFY MAINDEC-11-DOGTE-C  MACYLll 27(1008) 0S-MOV-76 12:10 PAGE I8
11 0S-NOvV-T 10:20
+ :INTERRUPT SERVICE FOR THE KEYBORRD
aoaq:g 135:7: 17854 KBIN: gg;a equ :TEST FOR DOME
by .
46 é?gzgf 4T :NCT KRB INPUT FLAG
AC4s0 000:I3T nolo22 IMP STRRTB :RESTART
OC24EY  D15246 MOV R3,-(SP) :SAVE R3
20248k  [lDwuE MOV RY. -(SP) :SAVE RY
S22l DuiTgd Cogedd MOV KPNT,RY
ToseN  11%0°37 176 00262¢ MOVB  JTKB hBCHR +READ CHARACTER
OCove [N2737 177600 002626 BI: 2177600, KBCHR : MASK
0C2SC 113764 00262k (00E.2 %g ﬁﬁmmnmm ;m%;%&g&
3552?3 3335 538353 002624 i s40. .KPNT E¥E§r EoR éné
202820 051002 BNE 18
62522 1008337 885& CLR KPNT CLEAR POINTER
£2€56 PIPDy  AfsE i8: MOV KPNT, R4
O0ZE32 1'27Ey A00I77 oossll MO 8177, BUFF3(FY] :ADD CURSOR

: JPDATE OCTAL RERDOUTY

ocs4d  J13723 20262k MOV kBCHR R3 ;GET CHAR

Attt
8 \l&‘lﬂ A

wm

RRRRARRR

R R
~

PEReE

(o]
b 4

AnZEy4 DO4T3I7 OC2610 JER PC. 108 :LOAD BITS
850 :i0437 23357C: MOVB  R4.0CTA+2 :SAVE %T
] 237 BC2eCd ISR PC.11S :MOVE BiIT
802560 110437 OCE?20 MOVE  RY.0CTR+! :SAVE BITS
032664 004737 0026 ISR PC. 11 ;novE BITS
29570 110437 0Q0SE MIVE R4 OCTw :SAVE BITS
XN DlaeD MOV (SP)+ RY :RESTORE R4
A02S76 (012603 MOY (5P)+.R3 -RESTORE R3
002600 005002 RYI SEXIT
002602 006CO3 11§:  ROR R3
2 106023 POR R3
o % 3 ala! ROR R
10 010304 108: MOV R3.RY :LOAC RY
1 2704 177777 BIC 817770, RY :MGSK BITS
202616 062704 0020087 AOD 860, RY :MAKE A NUMBER
002t 000207 1§ PC

R
818} KPNT: O
Roese Soceas KB-HR: 94D
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QUICK VERIFY MAINOEC-11-DDGTE-C
Pll 0S-NOV-T% 10:2C
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BEoeenn
8§
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176246
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Rl
ﬁ
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MACY1l 27(1006) O0OS-NOV-76 12:10 PAGE 19

;PART 1| OF THE BRACKGROUND TRSK

OVER: MOV 81000, PCOUNT -SET UP EXECUTION CONT
: COMPARE THE ROM DATA TC THE IMAGE DATA
: §0=88R0 Ngggsa
: Ré=6088 BQTR
: R3=BRD ADDRESS
H R4=8R0 DRTA
BACK: MOV 0, %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 (%1), %2 :READ A IMAGE WORC
MOV (%3) %4 :READ A ROM WORD
IMP 2. %4 :TEST FOR EQUAL
BEQ BAtK2 :BRANCH IF OK
HAL ™ :ERROR ROM VALUE FRILED TO EQuUAL THE
BR BRoK1 : THE EXPECTED
BACK2: C (%1)+, %3+ :BUMP BOTH REGISTERS
INC %0 : ULPDATE WORD COUNTER
CMP WORDS, %0 :TEST FOR LAST WCRD
BNE BACK1 :BRANCK IF NOT LAST

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

TMEM: ISR PC,BUFFER :EXECUTE NOISE TEST
DEC PCOUNT :DONE PASS °
BNE BRCK +NO
MOV ], 3GTSR :YES RING THE BELL
MOV s207,37PB :RING THE BELL
18: 1578 &TPS
, BPL 18
MOV 8207, 2TPE
28: 7578 QTIPS
BPL 28
75T 842 s TEST LOC. 82
BEQ OVER ‘BRIF =0
RESET
RESET
RESET
MGV 2842,R0 :READ VRALUE
LIGICAL: JoR PC, (0
NOP
NOP
NOP
NOP
IMP STARTB
PCOUNT: O




GTHC QUICK VERIFY MAINDEC-11-DDSTE-C
DOGTEC.PLI 0E-NMOv-7% 10:20
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Qiagle 1l¥.40
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03020 17430C

FEZEF:
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R
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MACYLl 27(1006)

FI.EQC:

GO2

SOINT!LPON

MAX'Y
TRTSB!LPLITE

:LINE THE EDGES OF THE SCREEN

LONGV! INTH!LINED
INTX!MRXX

C
LONGV!ILINEL
INTX

MINUSX! MAXY
LONGV!LINE2
INTX ! MINUSX ! MAXX

c
LONGVILINES
INTX

MAXY

:SETUP THE X SINEWAVE

GRPINC:

POINT!L_INEC
400

200
LONGY
éNTX*lEUﬂ

POINT
440

200
STRTSB! INCR+Y
GRAPHY

G200
0205

05-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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11K VERIFY MRINDEC-11-COGTE-C
0S-Nov-?¢ 10:20
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023277
000278
7S

™
0272

000267

2288

0CCi7C

MACY1l 27(10086)
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0S-NOV-76 12:10 PRGE 21
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' avH0 GUICK VERIFY MAINDEC-11-DDATE-C  MACYl: 27(1006) 0S-NOV-76 12:10 PAGE 22
O OSTEDBIL OS-Nov-TR 10:E0

952 003326 0001TS 0178
963 003330 003203 0203
954 003332 000210 0210
965 IN i 2
958 0002 0234
S€9 (003344 000241 0241
562 002346 000945 0245
9. 00330 gase
%2 003352 0002SS 0255
% 003384 { 09E1
%4 00336e  DO22EN 0264
355 oogaso occag'i' ggg:l'
° RS B 2554
9e8 003366 000275 0275
%5 003370 000276 0276
§~9 5032 000277 0277
9°1 063374 000277 0277
~> 003376 000277 0277
973 CO340C 00L377 0277
3™y 003402 030027% 02"
375 o304 00927y 0274
§~6 003406 500273 0273
€77 2063410 000270 0270
¢ 002412 00026 0266
3~ 303414 000263 0263
382 003Mie 00057 0357
9e. 003420 D0G25Y 0254
eg2 00322 002247 0247
Q€3 003424 0902043 0243
384 881458 0237 0637
30c B3 3 0232
96¢ DO3432 9pTEec 0225
SgF 003434 09C22C 0220
326 07343 00Ce!3 0213
383 Q73447 90Ca%S 0205
$3C QOC3wsz  0OC20) 0200
81 203444 (000173 017
362 Df34sg DOO1RE 0165
363 9063450 A0C:ED 0160
984 003482 090iS3 5153
93¢ 0034E4 OCC146 0146
93t (03456 00014! 014}
937 0034€0 000135 9135
o3g 00346z 000130 0130
993 (034E4 001y 0124
1232 063466 200127 0120
2321 0C3470 0001IE 0115
iS5 003472 0001:2 0112
1023 00N 000107 0107
1 002476 000105 0105
1905 0A35p0  000I03 0103
1256 003602 000101 0101
1077 003504 000100 0100
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v aTHC QUICK VERIFY MAINDEC-11-DDGYE-C MACY1l 27(1006) 0S-NOV-7& 12:10 PRGE 23

. coaTEC.PLI OE-NOV-TE 10:20
1008 (C3SDe 0201CC 100
1309 003510 002:00 0:00
1310 003S12 00C100 0i00
1011 Q003614 000100 0100
1012 003Sle 0320:0 010¢
113 00320 000103 0103
1014 203522 003105 010;
121€ 0C3C24 Q0C107 Q10
oot 203528 0QClig Jalle
.21t 2C3830 COCIIS C11S
.18 003532 00Ci2l 0lel
3 = B 36
.Cel D03sS40 ggCi 8135
022 203C42 Q00142 glye
.ocd C0OZSqM  D03INT 0147
.24 D034 DOO1s4 0154
1ee€ 0203580 DO0iEl Qlsl
.28 JOESZ2 D00:eE 0lék
;027 0O35E4 030I73 0173
;;gg <SETUP THE Y SINEWAVE
JL31 D03SSE  11420C POINT
1832 303560 30C230 200
033 25356 0000<0 40
o34 DO3Se4  1:10200 LONGY ‘CRAW Y AXIS
1235 003566 04000 INTX
1236 D02E70 001200 1200
2237 003572 1184000 POINT
032 003574 0CrC200 200
10 003S76 00C100 100
igz? 002600 120000 GRAPHX ;GRAPHPLOT THE Y SINEWRVE
1042 003602 008200 0200
1043 003604 DO020S 0205
oH4 D306 000212 0ele
0 o02e10 900217 cel?s
104¢ (0036le 00C224 0224
o7 0036:i4 00023l 023!
JO4dE (003616 002236 0236
049 003620 000243 0243
080 003822 000e4? 0247
J0E1 003624 000253 Ces3
.JE2 003626 000257 0257
%82 C003e30 9000ee2 0ese
1284 [0J3t32 00CeeS 0e2eS
.;ES QC3e3N 0002 Ce70
.ocb DC3636 9000272 g2’
.27 ZC3 000274 0274
.-cB Jlak<42 0030276 0276
JJE9 0C36wM  Q0Ce7?? 0277
1260 3646 000277 0277
1] 203esQ 00C277 G277
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b aTMED JUlCk VERIFY MARINDEC-11-DDGTE-C MACY1L 2701006) 0S-NOV-76 12:10 PAGE 25
cOSTEC.FLI 0S-NOv-T8 10:2C

1120 £o4C36 02021 g21s
1121 004040 93332 0222
1122 OC4Q42 905227 0227
1123 0J40N4  00023M Q234
124 00¥C46 000041 0241
1125 204050 0CC2MS 0245
1i6 204052 000252 0252
1127 04054 00C2SS 0255
1138 20408 QOJ2E! 026!
1199 BC04060 0DO2SY 0264
113C 304062 00026, 0267
1131 0O40ed 09027 0271
1132 004066 (000274 0274
1123 0O0MC70 02C2TS 0g7s
1134 094072 000E7E 0276
1135 004974 000277 Ce7?
1236 004078 0277
1137 004100 000277 0277
1138 004102 00C277 0277
1139 004104 0930276 0276
1380 20410e 000274 0274
i+l 004110 003273 0273
1142 004112 000279 027

1143 D04:14 0026k 0266
(144 204116 002363 0283
1i¥€ 3Q4le0 030257 0257
1145 004122 (0DJEEY C2sy
2147 004124 000247 8247
2182 004126 000243 0243
i1+ 004130 000237 0237
1:5C 004132 1092339 0232
118] 294134 033225 02es
1152 004136 (035220 022C
1:583 0O4INC 050213 0213
:IE4 Q04142 000208

128 004144 000200 0200
1156 004146 CO0i73 CI73
1157 004150 DJG1ES gles
1158 00415z 000160 0160
119 DO4I5Y D0OCIE3 0153
110 204156 023146 0146
1161 004160 00014l 0141
1162 0O41E2 00013E 0135
1163 004164 029130 £130
114 00416 00CI2Y 01e4
118 004170 000120 G120
116 004172 0OC1IS 0115
:167 004174 1000112 0112
1168 004176 2001C7 0107
.1e9 004200 J00iQS 0108
..7C 00202 000193 0103
1171 CO4204 000101 0101
1172 0C+206 000133 0100
1173 204210 (00100 01C0
1174 D0D4el2 000100 0100
.17t CO42l4 000100 0100
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GT4C QUISK VERIFY MAINDES-11-COSTE-C  MACYl 27(1006) 0S-NOV-?B 12:10 PAGE 26

DCGTEC.PI1  DS-NOV-TE 10:20
1ITh 524216 D20ICC £1C0
1177 004220 000102 0102
1178 004222 000103 0i03
1179 DO4224 D0D10S 0105
1180 004226 000157 0107
1181 004230 DOC” 2 0112
1182 004232 00C..S 8118
1183 004234 000121 C121
1189 00423 0O0012E 0125
1185 304240 000131 0131
1186 0OQ4242 000135 0135
1187 DQu244 0OOl2 0142
1188 OCNg4e GOnIN7 0147
1189 004250 0OC1SY 3154
1190 0O4282 00016l 2161
1151 0D4284 D0OOIEE C1gb
:182 0043 D3TI73 0173
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| NOZ2

| GT4C QUICK VERIFY MAINDEC-11-DDGTE-C  MACY1l 27(1006) 0S-NOV-76 12:10 PAGE 27
| DDGTEC.PIl  0S-NOV-76 10:20

1194
i%;é :SETUP TO DISPLAY THE QCTAGONS
1197 0O4280 114000 POINT
1198 004262 001434 1434
i 1195 0O426N OCD72M 74
i 1200 00d26b 130030 RELATV!BLKON
, %EUI 004270 C41600 I§¥§11288+7
| 1585 864574 836887 }er+
| 1204 004276 061607 INTX!MINUSX+1600+47
1205 004300 0s1800 INTX!MINUSX+1600
1206 004302 061707 INTX!M NUSX+;&00+MINSUY+7
1207 004304 040107 INTX+MINSOY+
1208 004306 041707 INTX+1600+MINSUY+7
1209 004310 114000 POINT
1210 004312 001430 1430
1211 004314 000710 710
1212 004316 130020 RELATV!BLKOFF
. 12813 004320 C43800 INTX+3608
1214 004322 043617 INTX+3600+17
1215 004324 043017 INTX+17
1216 004326 0B3b17 INTX!MINUSX+3600+17
1217 004330 063600 INTXIMINUSX+3600
1218 004332 063717 INTX! MINUSX+3600+MINSUY+17
1219 004334 040117 INTX+MINSUY+17
1220 004236 Q43717 INTX+350D+MINSUY+17
122 004380 [13009 POINT
1222 004342 001420 1420
1223 004344 OOCEED 660
1224 004346 104030 SHORTV!BLKON
1225 0Q43cC Q47EDD INTX+7600
1226 004352 Q47€37 INTX+7600+37
1227 004354 040037 INTX+37
1228 004356 067637 INTX!MINUSX+7600+37
1229 004360 C&rTeQ0 INTXiMINUSX+7600
1230 004362 067737 INTXIMINUSX+7600+MINS.Y+37
1231 004364 040137 INTX+MINSUY+37
1232 004386 047737 INTX+7600+MINSIY+37
1233 004370 114000 POINT
1234 004372 001400 1400
1235 004374 000e00 600
1236 004376 104020 SHORTV! BLKOFF
1237 004400 057650 INTX+17600
1228 004402 057677 INTX+17600+77
1239 004404 080077 INTX+77
1240 004406 077677 INTXIMINUSX+ 17600477
1241 Q04410 077600 INTXIMINUSX+17600
1242 00w412 077777 INTXiMINUSX+17600+MINSUY+77?
1243 004414 0N0177 INTX+MINSUY+27
1244 004416 057777 INTX+17600+MINSUT+77
124 004420 114030 PGINTBLKON
124 004422 001380 1360
1247 004424 000520 520
1248 CO4426 110000 LONGY ;CCTOGON BY LENGTH OF 137

1e48 004430 240137 INTX+137
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| BO3
o a0 ok VERIFY MARINDEC-1.-DDGE-C MCYLi 2701006 OS-MOV-76 12:10 PAGE c8
, SO3TEC.PLL OS-NoVv=T8 10:2C
‘ 1280 32 20000¢
281 4 DN013 ?N:x0137
1262 Ova3% D0CL13T %3r
.283 85:4%0 gagﬂﬂc NTX
1284 42 137 137
1268 DOMad  DB2137 INTX!MINUSX+137
256 446 DOCI? 37
L2587 DOwMSD DR0:137 NTX!MINUSX+]137
1258 2DusSe (03000
1253 204WSy  DBC13? NTXIMINUSX+137
2680 056 02037 MINUSX+137
Sl J04<4eC 2423000 INTX
288 20%<b2 (20137 MINUSX+137
283 Quegd QN0I37 INTX+137
Job4  JONWeE 023137 MINUSX+13?7
258 O084TD  1IW12C POINT'BLKOFFILPIFF
286 009472 001240 1340
28T O04sTY DOONAC 440
.c€8 J0+476 1100C3 LONGV :OCTOGIN BY LEMTW COF 177
283 D0480C OMCITT INTX+177
1270 008802 002025 0
80l OCNSDM  DM2ITT INTX+177
c’c DOWS0& o1 *77
1273 ON810  M22e NTX
274 DO«S12 Z2Z2.°7 177
278 Q451N 080177 INTX!MINUSXe1?77
276 00sE16 00OI7Y 17?
1277 204520 080177 éNTXEHINUSxolr?
.2 8 D0NE22 200000
279 O0NS28 O6Z1I7? INTX'MINUSX+177
1280 Q2¢826 0Qel177 MINUSX*177
12ei 0CNS83C 080000 INTX
.282 D0«<€32 027177 MINUSX+]177
<283 DC4E3M NC177 INTX+177
;gg: J04E3 022.77 MINUSX+L77
ZEE  DDWBHD 114142 PCINT!LPON
.57 J2<s4c ZICCIZ2 100
i2Ze 045w D01E%7 MEXY=100
.ZES  D204E<E  1EMD00 DNCP
280 2C«4ES2 170040 STRTSA!ITALD
+€3: 2oNEEE '0339;8 ) “WAR X .
s252 o455 DNZSD0 241802 Qe2E0M LASCIT  'ORBLCEFGHMIJTKLMNOPQRSTUVKXYZ
1283 L248Ez  M38DE O445I0 D4B8Eip
.24 [DO4E70 DueSid4 04716 [S0OESC
123 QJ04E7¢ DE1S22 0DC2Se4 0S3ScE
2% 00460M 054538 132
.297 0427 o4 D41 022045 LASCIZ @ '™eSu3t (e, -, /0123456789:4(2> 3
298 0<tl4 DJ230M5 (024047 026051
.259 204t22 026083 Q27055 030057
:22C J0-e3C 021061 022063 C23CES
s2ci 004836 (O30B7 03EC71 C3e0E3 »
202 Cl<46 037078 002077
1302 .EVSN
s32+4 004650 164000 DNO:
J2°S  DOC4gEe 170060 STRTSA!ITAL!
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MRCYIL1 27(1008) (0S-NOV-76 12:10 PRGE 29

K VERIFY MAINDEC-11-0DG7E-C
gE-Nov-T8 10:2C

3t

9

AN TN L (o~

oah-op oPp spaPpopaspepe

op =0

NI IV I VIR IINTINT NI TS

Y

[IRY INY BTN AN JN SN Y Y I

i

DA

(NTAYI Y

ap op op
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i

]
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LN 2

SRRl

3.
b=t

’:’N
S AL AN UL T Uy I A

Popapspapotab o ohobh o
iy invfu N i)

INTE LA At L Atar

LSOV TS LRV 2N )
o

BRI
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N o

ot
e

4 £ 4
8a:v
i
£8§§

—

Ng
£
&

ﬁ-&
P &
00— p—a pa
() JF ¥ Q¥ 4
—g e

£
W

“b spapad ob op P aPpaPoPpoPoP sPpahod b hoPaPpah oepad

S (oL

10 ~ 3N

A tdt S

- papapap-ap s
NELe-N &

o
322

o oruun

~

€ )

PapepapaPpopaPapsh-

-
~N N
oW

YR BT
GGt
g
s -t WO

PCINTY

100

MAXY-13C e ——

CHAR

.ASCII °SARBCDEFGHIJKLMMOPORSTUVIXYZ®

LASCIZ @ !"88x3’()#e, -, /0123456789: ¢+ 2> 73

e20

MAXY-200

CHAR

BYTE 1IN0, 141, 142, IN3, 144, 145, 146, 147

.BYTE 150,181,152, 153, 1S4, 155, iS¢, 157
.BYTE 180,161,162, 163, 164, 165, 166, 167

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

ngggﬂ!ITRLl
POINT

220

MAXY-

~
W

HRR .
LBYTE 140,141,142, 1N, 14N, 145, 146, IN7
.BYTE 150,151,152, 1583, 154, 155, 156. 157
.BYTE  160,161,162,163, 164, 16S, 166, 167
.BYTE 170,171,172,173,174,175,178,177
.EVEN
§§x§§A!ITﬁLO

N
22}

MAx'7-300
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' aT4C_LISK VERIFY MAINDEC-11-DDGTE-C  MACYLl 27(1006) 0S-MOV-76 12:10 PAGE 30
. OCGTECPII  DS-MOVETE 10:20
132 oSl CHAR
1 e “Tgle g oo BYTE  16,0.1,2,3.4,5,6,7,10,11,12,13,14,15, 1¢
1364 00812l 004
1% DOSIN B0 Q6 007
166 00S12T 010 Qir D12
- I%r DSl 413 O o
I S Y 022 BYTE  20.21,22,23,2v,25,26,27,30,31,32,33,34,35,36,37,17.0
1370 208141 083 034 DS
. 1371 DOSIv4 06 227 03
. 1372 008147 Q31 23 033
137 poslse D9 O o
i3 DO 637  DIr  Goe
o 13TS .EVEN
i376 00SISC 170080 STATSAITALL
1377 005162 114900 POINT
1378 005164 000220 220
1379 00S1g6 DOION? MAXY~
1380 Q0S170 100000 CHAR
1381 O0E17e ~ Q6 Qo0 ool BYTE  16,0,1.2,3,4,5,6,7,10,11,12,13,14,15,16
1382 00617 902 23 D34
% e o 4n ik
gk bk B3 S BiE
1386 908811  Cik o
1267 05812 B2 cal gaz .BYTE  20.21,22.23,24.25.26,27,30,31,32,33,34,35, 36,37, 17,2
1388 008215 023 0% i3
1389 005220 Q& Lo LAl
1390 005223 O3  Caz 033
139; 006226 (4 L3 L3
1282 pOS231 37, X7 300
1393 _EVEN
13% 005234 170042 STATSA! ITALC
13% ;SETUP INTENSITY LEVEL TEST
1297 D0S23 114000 POINT
1398 025240 000340 340
1399 908342 00I0gD 1090
1420 205244 113604 LONGV! INTZ0LINED
a1 DCE246 DHONOO INTX+400
i432 0OE20 009000 ~ 3
1433 0QS252 1}4300 POINT
iv34 0CS2EY  DOO3ND 340
14% 005366  0OT7MQ 749
1406 DOS260 1I3M0 LONGV! INTE
1427 005362 DMDNOO INTX+4C0
1498 005264 0OGOOD g
1409 00266 114000 POINT
1410 008870 000340 340
i4i] 008272 00C70D 0o
42 g%6e7d 113200 LNy INT
143 ©£2527p 040400 NTX+400
14i4 GJE300 0OOCOO g
141 90E302 114000 POINT
1416 DOE3N 000340 340
417 Z0E30e  0CDE<0 £4]
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o4C JLIcK VERIFY MRD!

JCGTEC.PLY

3 B

’%El 005316
142
1423
14

1436
e
o€ Cas3d
in23

.qv-

.’-Q
N3z
433
Ky
435
H36
1437
1438
i429
!qqn
'%1
1942
,*4:

CC:SEH
ccese?
FREE
e o o
QJSE3E

C3EEs0

C-11-D0GTE-C

0S-NOV-T8 10:2C

Qsesi?
gelo4C
Q4CE22
B3C455
050123
S425e+
046101
C2llk0

2

D4Y440

EO3

MACYIL 27(1006) OS-NOV-76 12:10 PAGE 3l

ONGV INTH
m«&:
POINT
3“
NGV' NT3
i BN
PO NT
3
g40
LONGVEINT2
'éNTX#HQC
PCINT
M0
S0
LONGV! INT!
éNTX«%OO
OINT
40
440
LONGV! INTO
INTX+N00
0
:SETUP THE MESSHGR BUFFERS
POINT!INTY
400

0
e
.RSCIT /COM OUTPUT /

EUFFL: _RSCII /DECGRAPHIC-11 DISPLAY TERMINAL GTHC VRI4/
PCINT
400
320
CHAR
.ASCII1 sCOM. INPUT /
BJFF2: .BY7E 0.0,0,0.0.0,0,0.0,0,0,0,0,0,0,0.0,C,0,0




;
n
. DCGTEC

1474
1478
1478
147
1478
1479
1480
148]
182
1483
1484
148S
<8¢
w87
488
1489
1490
148
1492
4432
149y
149€
149
1467
1498
=95
;SDG

.E21

J
)

BBLIRRDZER

tnunenununuEnuneE O oIOIUIOUILRLLILNOoRIUIRLn

W= (3. 00 NN L (BMNe-- O

WIS D202 0-2d op =8 =4 s p 2p—

n:i‘:}gm}‘n
RN

Soapap apahap oh cpabahapahapab ap shshpad o) shahopep spapapeb s

i

— e e et —— . m——

P11
et
00SSse
OQSES3
Q05556
Q0SS!
Q0SSe4

0C5E66
0S50
0Cs

OE-NOV-T8 10:20

[alaial Hs
538
000 020
030 060
090 acs
2 B
114058
000420
000380
5 113 02710
2090 >
3116 csexEé
als 336
800 ane
290 700
n99 090
ile} 030
200 A00
alota) 000
130 890
ARD 200
ale's 000
ale 830
230 03¢
236 293¢
700 000
114000
606400
DO0400
109000
041517 02C1e4
930 acc
164000
164230
164300
164058
164003
164008
164900
1607
00c752
114090
001990
800440
100000
NN<4E14 044197
n42523
500124
173400
168000
003012

b @TC QUICK VERIFY MRINDEC-11-DDGTE-S

S0e
c0o

CctsSay

OzCilek J44E10

MRCYLi 27(10063

BUFF3:

OCTRA:

FI_ECA:
Fi.ECB:

FILECC: [

FO3

.BYTE

POINT
("

35C
CHAR
.ASCII

.BYTE

/KRB. INPUT ~/

.BYTE

7/0CT 7

L Bl

/LIGHT=-PEN HIT~

0S-NOV-76 12:10 PRGE 32

°.0,0.0,0,0,0,0,0,0.0,0.0,0.0,0,0,C,0,0

,9,0,0,0,0,0,0,0,0,9,0,0,0,0,90,0,0,0,0

g,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0,0
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MRINDEC-11-DOSTE-C MACYL1L 27(1006) O0O5-NOV-7& 12:10 PAGE 32
C-NoV-T& 10:0

&

TRFRRRRSERRRRERERRRERRRRRARE SR RR AR BRRRR NSRRI LR LRSS
EXCEPT FOR THE NEW ORGIN RDORESS AND SEVERAL “!163000
: FOR_ADDORESS FUDGING THIS IS AN EXRCT COPY OF THE CONTENTS
: OF THE GT-40 BJIOTSTRAP VERSION #2
TRRRERERARERE R EARRERERRRRER AR RN RN PRI RER R R R ERRR PR

.TITLE SCROLLING ROM BOOTSTRARP FUR THE GT40

: BOOTGT.T16 oCT 10, 1973

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
4 rﬁ?ﬁ' 5*3521
MAYNARD, MASSACHUSETTS

LI N IR X 1)

01784

WRITTEN BY JRCK BURNESS.

; THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOQTSTRRP FCR
: THE GT40 DISPLAY TERMINAL. IT INCLUDES SCRCLLING RNC AN END OF
: MEMORY SERRCH FOR THE LORDER.
.ENRBL RBS,RMR RSSEHE_ER DIRECTIVES FOR RBSOLUTE BIMARY QUTPUT
USE "MRCCLX™ TO ASSEMBLE THIS PROGRAM.

.SBTTL DEFINITION SECTION




|
{ HO3
(
:
|

ScROLLING RCO™ BOCTSTRAP FLS THE GTWO MACY1l 27(1006) O0S5-NOV-7& 12:10 PAGE 3%
DDGTEC.PII 0E-NOV-TB 12:20 DEFIN TIO SECTION
1882
1583
;Sgg : REGISTER DEFINITIONS
‘96

f .87
1588
}égﬁ : BRSIC DEFINTICONS
LE4T
1535
15 RO=%0 :CEFINE STANDARD VALJES.
1594 1 Rl=%]
£3€ n020C02 R2=%2
£9% £33093 R3=%3
JEST CCO004 R4=%4
598 slnieis, RS=%S
186S ol SP=%6
820 -320cT PC=%7
1621
822
823
&4 : GT40 DEFINTIONS
}235 i ==e== esessmeeoeo
E23
1£28 800000 CHRAR=RO :CONTAINS THE INPUT CHARACTER.
1829 0083 POINTR=R! :PGINTS T0 NEXT INSEFTICN S8YTE IN DISFLAY BUFFER
8.2 2000 TRASCNT=Re CHRRRCTER COUNTER FOR THE “7RB™ FERTURE.
B! uODD”J SCAN=R3 GENERRLLY CONTRINS R POINTER WHICH
1ele :1S 'USED WHMEN SCANNING MEMORY FOR SOMETHING.
1613 002004 HOLD=RY :TYPICALLY A TEMPORARY WHICH IS USED 2 RETAIN
1.4 R VALUE FOR R SHORT TIME.
igié 03000 COUNTR=RS :TYPICALLY USED RS A COUNTER.
1617
1€18
1€.8
1620
lecl : JACER DEFINITIONS

. léez : eeeses sccmecece---
16e3
1624
162S
162k
1627
- I LRI L

.ADR= S .

1653 303008 L AR PLINT KBER OF DATA TYENETo L0RD.
HCH 200005 L.CKSM=COUNTR .uHECKSUH ON THE INPUT DR T
i%%g 000003 TNDEX=SCAN + INCICATES HOW TJ RSSEMBLE TYE 8 BIT CHARACTER.
g2+




SCRO.LING RO™ BOOTSTRAP FOR THE GTHC

- DDGTEC.PI1L

1635

ibS8

muren

Pah b ape
r
[§ ’m—-n.n

mra (o

DS-NJv-78 10:20

1660CC

175612
B3
177563
177562

172020
17200¢

16300C
173002

MACYLIL 27(1006)
DEFINITION SECTION

JR1GIN=166000

DL111S=17%610
DL11IB=DL11]S+c

BL11882BL1108:8

KBJ1S=177S60
KBDIB=KBDIS+2

aT40PC=172200
GTHOSR=GTHOPC+2

BSTART=1000
BLIMIT=7000
TMPEND=7776
CORSTR=4

JMPRDD=BLIMIT+10.

NUMLIN=32.

CRLF=5015S
RLTMOD=175

DISJMP=16000C
DISTOP=173000

103

0S-NOV-76 12:10 PRGE 35S

MRJOR SYSTEM DEFINITIONS

e S obddd o d e G o

:ORIGIN CF THE BOOTSTRAF.

; INPUT STRTUS REGISTER OF DL1.
» INPUT CHARACTER FROM DL11

:GLTEHF BIATHE 2R THELBE L1,

+KEYBCARE INPUT STRTLUS
; CURRENT CHARRCTER FROM KEYBOARRL.

:GT40 PROGRAM COUNTER.
:GT40 STATUS REGISTER RDDRESS.

:START OF THE DISPLAY BUFFER

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

:LOCATION OF PDP-11 TRAP VECTCR,

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

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

:THE GT40 JMP INSTRUCTICN
s THE GT4D STOP DISPLAY INSTRUSTICN.

.SBTTL INITIALIZATICN AND RESTRRT COLE




SCROLLING ROM BOOTSTRAP FOR THE GTHO  MACYLL 27(1006) 0S-NOV-76 12:10 PAGE 38

| DDGTEC.P11 ~ 0S-NOV-T6 10:20. INITIARLIZATICN AND RESTART CODE
1687
1688
1689
1690 : GT40 BOOTSTRAP CODE
1691 i =eee sccaceccce cce-
1682
1693
1694
1695
iggg 006000 .=6000
1636 : .=ORIGIN :DEFINE ORIGIN OF THE BGCCTSTRAP.

| 1699

L1730

i 1701

| 1788

D Tk
1704

| 1705 . COLD INITIALIZATION CODE

3 1708 :  eess cccceccscceccss eoe-
1707
1759
1710 START: RESET :RESET ALL HARDCWARE NOW.
1711 882889 8?3?8? 000007 17%610 MOV 87,0L1115 $IN san ZE DL-11 INPUT NOW.
1712 006010 012706 007776 MOV $THPEND, SP :ESTRBLISH A GOOD TEMPORARY STACK
1713 ;PE}NTER FOR gons SEARCH.
1714 00e014 00S237 175614 ING DL110S :SEY BREAK BI
1715 DOE020 0D4337 1BB6ESE ISR SCAN, GUTLIT! 160000 :FOR 2 CHARACTER TIMES
%;;g 006024 000000 .WORD 0 :SEND TWO ZERO'S
1718 006226 012703 D0000M MOV 8CORSTR, SCAN :GET ADDRESS OF BAD CORE TRAP VECTOR.
i;ég 00e032 012723 166042 MOV sNOTHERE? 160000, (SCAN;+ ;AND INSERT A POINTER TO US THERE.
1721 00803k 005022 ENDCOR: CLF (SCAN)+ -NOW CLEAR ALL OF MEMORY BEYOND THE PCINTER,
i;gg 006040 000776 BR ENDCOR :UNTIL WE RUN OUT OF MEMORY ANC TRAP.

4

1724
1725 2080+ COE7N3 NCTHER: TST -(SCAN) : WHEN WE TRAP OUT u; COME HERE.
172 :WE BACK UP POINTER TO GOOD CORE.
1727 :NOTE THART IF WE TRAP QUT RGRIN, IT
1726 +1S STILL 0K, BECAUSE WE WILL LOOP
1729 ‘UNTIL WE GEY A GOOD CORE ADDRESS.
1730 00804 01030 MOV SCAN, 5P :WHEN WE GET ONE, THAT IS LAST LOCATION
e A VA ———— 1s:  TSTB  DLILCS 1 THE BREAK T8 Done o E OUR SP.
1755 882532 185355 BPL zk :NO GO BRCK
;;gg N0E0E4 0DEJ37  17SE1M CLR DL110S :CLERR BREAK BIT
4
1736
1737
1738
1732
;;4; . RESTART INITIALIZATION CODE WHEN COMMUNICATICNS IS WORKING.
o/ L Ty eemessss SOoSSSSSSSSSoss SSSS SSSS Sessssssssssss ss sesssee-




' SCROLLING RO™ BOOTSTRAP FOR THE STHC

~ DDGTEC.FL1

1743
1744
1745
1746
1747
1748
1749

$ebohehopapapab et
hiludoter
n.Liafhue—-

ZRER

>
~ =
oo
-0

026060
206064
036C7C
006074

006100
0Csl02

eC
Q0klec2
00el24

0Ctl2d

0S-NV-T8 10:20

0127C!

acree

006700
00804C

005215

166432

208778

RESTRT:

SETLPL:

SETLPE:

SETLP3:

SETDUN:

)

-V
FJ\J

4'-
—0
OO0

8IS
MOV
MOV
MOV
BGT

MOV

MOV
BEG
MoV
MOV
BGT
BR

MOV

.SBTTL

KO3

0S-NOV-76 12:10 PRGE 37

N AND RESTRRT CODE

8TMPEND, SP :FORCE THE SP TO LIMIT OF EXISTING CORE.

#BL IMIT-NUML IN-NUMLIN, SCAN iNOW 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.

TRBCNY AND LOCP UNTIL DONE.

SETLP! s THUS DISPLAY CORE IS ALMOST CORRECT.

sSETUP! 160000, SCAN

(SCAN) +, TRBCNT

SETOUN

(SCAN)+,POINTR

(SCQN)+ (POINTR) +
TABCNT

SETLP3
SETLPZ

sBLIMIT-2,POINTR

VTOS SIMULATOR

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

.uET NUMBER OF ITEMS TO INSERT.

; IF ZERC, WE ARE DONE.

tPICK UP'FIRST CORE ASDRESS POINTER.
;MOVE_OVER A DARTR ITEM NOMW.

sALL DONE?

:NOPE. MOVE OVER THE NEXT.

$YES. GET NEXT MAJCR LIST TO INSERT.

:ESTRBLISH THE BUFFEP POINTER NOW.
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ROLLING ROM BICTSTRAP FOR THE GTuO
WTEC.P1l 0S-NOV-T8 10:20

1783
1784
178S
1786
1787
1788
1789
1790

REGHS

#
SRS

737 6564
B20h37 A6
002373
020027 000040
002020
010003
162703 000307
020327 000007
103362
006303
060307

000426
Qo408
0020411

000420
020424

B9

-0 Pt Pt b o P2 et Pt Pt Pt ot Pa
JD

[y
R
RESK2:

§§c3

e, &

o S Nooeom L

RBcdn STFEEFHREES

 abape
8(0
BB
E00
PR e
B

P
(0
(&}
O

20k206 172277

ggez2le
COeclb
20e220

004727
005202
000744

16B3ED

012700
004737
Q0s202
022702
001370
000733

000040
166350

0000C?

N LW OO NN D (OO

[l ol el ool sl ol ool Bl ol ol 2ol S X 20 S B B Y 2o
€0 00 00 (000 (0 (DD (0 (0 (0 0 (B (0D (D
mmnjmn|m.4 PopapapapupPpap apaps

06244 111708
006246 000405

oce2s0 00S037
00E2S4 000726

JCe2te 01270F

172002

000040

MACY1l 27(1008)
VT0S SIMULARTCR

NXTCHR: JSR
CMP
BGE

chp
BGE

NORMAL :

t 4
w

R
INC
BR

TRB: MOV
JSR
INC
BNE
BF

vT: MOVB
BR

BELL: ébﬂ

FF: MOV

LO3

0S-NOV-76 12:10 PRAGE 38

VT0S (SCROLLING) PORTION CF THE BOCTETRAP

PC, GETCHR! 1600CC
CHAR, 8177
NXTCHR
CHAR, 840
NCRMAL
CHAR, SCAN
87, SLAN
SCAN, 87
NXTCHR
CAN
SCAN, PC

BELL
NORMAL
TAB

LF

VT

FF

#-1, TABCNT

PC, INSERT! 160000
TRBCNT
NXTCHR

840, CHAR
PC. INSERT! 160000
TRBCNT

87 TABCNT

A8

NXTCHR
(PC).COUNTR
FFLOOP

GTYOSR
NXTCHR

sHUML IN, COUNTR

:GET A CHARACTER NCW.
.15 IT 0UT 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 S0 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 Y0 THE CORRECT ROUTINE.

: 7=BELL
: 10=BRCKSPRCE
TAB

=L INE FEED (L]
=VERTICAL TAB [VT]
=C

s 11
12
:13
: I4=FORM FEED [FF]
; 1S=CARRIAGE RETURN [CR]

;RESET TAB POSITION ON & CR, RND
;FALL THROUGH TO INSERT THE CHHRACTER.

: INSERT THE CHARARCTER IN THE BUFFER.

: UPDATE tAB POSITION NOW.
:AND GET NEXT CHARACTER.

:ON R TRB, INSERT BLANKS UNTIL THE

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

s YES.

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

'RING BELL -WRITE IN GT4OSR
PAND LOOP BACK

;FORM FEED IS DONE BY INSERTING LF’S.

sNEXT CHARACTER PCSITION IS A MULTIPLE
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SCROLLING ROM BOCTSTRAP FOR _THE GTHO

DOSTEC.FlL

1839
1840
184

184

1843
1844
1845
184E
1247
1648
1843
1352
1857
1853
1653
1854
1825
1855
:BE7
1gse
189
1860
1861
1862
1663
1864
1E65
1866
16E7

16e9
1870
1871
1872
1873
1874
1875

00t2t2

306266
306825
026274
o0ee’s

20e30C

0Ce3C4

006310
QJe3iz2
00E3iY
006323
L6322
Q0t326

006330
00e332
00633t
006342
QCE346

0063SC
JCe352
006356

006
006364
00E366
008270
006374
006430
SOGH

B0E10

006414
006420

00&422

O0p424

0S-Nov-76 10:20

cecole
166304

012700
a04737
695335
ao3u l'
000>16

Qigv46 lbbl3e

013733 00701¢e
122300
CC1406
020327
103773
012703
00C770

00S203
042703
310337
004737
00sGas

007000
0C100C

000001
007012
168350

110021
200CceC!

007000
001000
1664086

00831
00C20

RIEAE]

le741
00SC41

20c2C?

16E474
1600CC

012737

MACYLl 27(1008)
VTOS SIMULATOR

FFLOOP: MOV
JER
DEC
3GT
BR

LF: MOV

LFSUB: MOV

LFLOOP: CMPB
BEG
cMP
BLO
H“\l
BR

LFOUND: INC
BIC
MOV
JSR
CLR

INSERT: MOQVE
BIT

BNE

BLO
MOV
MOV
JSR
CLR

rYS

INSRTL: CMP
MOV
MOV
CLR

INSRTX: RTS

001000 172000 GTBUSE: MOV

R ] — —— e

MO3

US-NOV'?E

812.CHAR
PC, LFSUB! 160C00
COUNTR
FFLOOP
NXTCHR

sNXTCHR! 160009, - (EP)

JMPROD, SCAN
(S AN)+, CHAR

LFQUND
scgn $BLIMIT
LFLOdP
8BSTART, SCAN
LFLOOP

SCAN
81 SCAN

SCAN, JMPADD
Echxﬁsenr-1soooo

CHAR, (POINTR)+
1, POINTR

INSRTX

PCINTR, $BLIMIT
INSRTL’

POINTR, SCAN
#85TARY POINTR
PC. INSRYL ! 160000
(SELAN)+

(SCAN)

PC

83NTRJ+ (P
DER! 1800
.oxs:np -(POINTR)
-(POINTR)

PC

$BSTART, GTHOPC

NTR)+
(POINTR)

12:10 PAGE 39

HRKE THE CHARACTER A LINEFEED.
;00 A LINEFEZC.

: CONE?
:HOPE. KEEP SENDING THEM.

:YES. NOW RETJRN. DO NOT FALL THRCUGH.

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

;GET POINTER TO FIRST CHAR ON SCREEN

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

:ARE WE AT END OF BUFFER?

‘NOPE. KEEP ON LOOKING.

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

:ME'VE GOT THE LINE FEED, STOP SHOWING
:FIRST LINE BY CHANGING THE “DISIMP
: INSTRUCTION TO FIRST CHAR BEYOND LF.

INSERT THE LF IN THE BUFFER.
s AND THEA INSERT ONE NULL CHARACTER BECAUSE
s THE “DISIMP® ADDFESS MUST BE EVEN, AND
THIS GUARANTEES WE WILL NOT LCSE A
A GCOD DATA CHARACTER. WE FALL THROUGH
70 INSERT THE NULL IN THE BUFFER.

;STICK IN THE CHARACTER NCW.
:15 NEXT POSITION EVEN OR_QDD?
:00D. NO PROBLEMS. SPACE IS ALLOCATED.
:EVEN. ARE WE AT THE END OF ThE BUFFER?
:NO. JUST MAKE ROOM FOR ANOTHER WORD.
;AT THE END. MOVE THE STUFF TO THE
BEuINNING JOF THE BUFF %

;CALL THE ROLT NE TO SAVE SPACE.
;AND CLEAR UP THE INSTRUCTIONS AT THE
:END OF THE BUFFER.
;AND THEN RETURN.

;BYPRSS TH “D SJmp™ EY 29& 4 TO_POINTR.
:NOW INSER DISJM UCTION TQ LR HEADER

tAND IT°S RDDP‘SS (PUT THEH IN BRCKKARDS.
:MAKE AVAILABLE A NEW CHARACTER SPOT.

+FINRLLY RETURN TO THE CALLER.

;ON A BUS ERROR, WE MERELY RESTRRT THE GT4J RT
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SCROLLING ROM BOOTSTRAP FOR THE GTHO MARCYLl 27(1006) 0S-NOV-7& 12:10 PRGE 40

| DDGTEC.P11  0S-NOV-7& 10:20 vI0S SIMULATCR
3 1895 :THE_RTI_FCR THIS ROLTINE
| 18% :1S THE FIRST WORD OF T«E "AB.E
' 1897 :BELOW-1T SA/ES A WORD!
‘ 1898
1899
1900
| 1901
1902
| 1903
| 190d
| 1805
190¢
1837
1838
;393 : INITIALIZATION TABLE FOR THE SCROLLER
1811
1313
1814 (QOe<432 000002 GETUP: .WORD 2 - INITIARLIZE 2 WORDS.--ALSO RTI FROM ABOVE
1615 00B424 000230 "WORD 339 :STARTING AT LOCATION 330
1916 (0436 1heHeY _WORD GTBUSE! 160000 -FIRST WORD 1S POINTER TQ BUS ERROR ROUT
;g;g 006440 009209 .WORD 200 :SECOND KORD IS NEW STATUS WORD ON INTERUPT.
1819 0O0eY42 000007 JWORD 7 : INITIALIZE THE END OF THE BUFFER TQ
1820 006444 00E776 "WORD  BLIMIT-2 :A CLEAR SPACE TO INSERT THE CHARACTER.
1321 OCE44e 0002000 JMORD O :THIS IS THE “RUNNING™ START. THIS IS
18922 00E450 160003 166474 "WORD  DISJMP,HERDER! 160009 .FOLLOWED BY R DISJMP TO OUR HEADER BLCC
1923 OCE4EM 160000 230;000 "WORD DISJIMP.BSTART .AND THEN R DISJMP TO THE START CF THE BUFFER
iggg 00E460 160000 0C&700 "WORD  DISTMP.BLIMIT-NUMLIN-NUMLIN :AND A DISJMP TO THE FIRST CHAR ON SCREE
1826 0OB4E4 00000I JMORD I FINALLY START THE GT4O GCING AT
1327 0DE4eE 172000 .WORC  GT4OPC ' THE POSITION INSTRUCTION IN THE
iggg 00E47C 16E474 "WORD  HERDER! 160000 - HEADER BLOCK.
;ggg 00e472 000000 JWORD O -END OF INIT CGODE
iggg : HEADER BLOCK FCR THE SCROLLER
1934 QOEM7Y . 103334 HEADER: .WORD 103334 :ENABL CHAR MODE,BLINKING
1835 00e47e 000177 .WORD 177 A BLINKING BOX-RUB 0.7!
1936 00esp0 ‘i1lel2u "WORD 1l1Bl2M :GO 10 POINT MODE
1937 00e302 171340 CWORD 171340 . :LORD STATUS REGISTER
1828 0CeS04 (000000 001352 "WORD 0,135z :POINT 10 UPPER EFT
1839 Q00eSip 103324 CWCRD 103324 :BACK TO CHAR MODE
1940 00Etl2 180000 007010 .WORD  DISJIMP,JMPRDD-2 tAND TC THE CHANGING SMP INST.

1942 .SBTTL COMMUNICRTIONS AND MISC. SUPPORT ROUTINES

- — o ————



SIROL.ING ROM BOCTSTRAP FOR_THE GTMO  MACYLL 27(1006) DS-MOV-7h C_ PAGE 41

| DOSTEC.PLL 0E-Av-Te 10:20 et i on R@ Hist. Eupd St CrolTihes
1943

19w
1945 i
3% s COTUNICATIONS WANDLING RO.TINES

i 14v8 '
1949
1953
3
102
.683
.9€4 : THE DL-11 HANDLER

; %g i TTmommemm s

- iegg
15 06516 105737 175610 SETOL: TS DLILIS ;CHECK_THE HOST INPUT STATYS.
1955 006522 1 BP. SETDLI uog ID_NOT SEND ANYTHING, VET.
T B UED R e BF B o R
; : ‘ .: . - FY J . gv 6
1963 % o050 ‘ Bl  8-200.CHAR {MAKE CRARACTER JUST SEVEN BITS.
T4 DOES42 0GI7ES BEG  GETOL tIF NULL, IGNORE IT.
125 0065+ 000207 RTS  PC ;ELSE RETURN NOW.
1967 DORSYH 10S7I7  177SE0 GETOL1: TSTB  KBDIS ;01D USER TYPE A CHARACTER?
125 Tiioy PP T2 17SEls Hove  BOIB.DL110B {NOVE THE CHARRCTER 0 THE WOEY.
T - . ‘ 1‘ ' / N ’ ; T
1970 Z3eske Ae-EE BR 3 {800 CHECK AGATH FOR' TNPLY.
T5°E
163
97
13T
17 ; THE "3ET CHARACTER™ RCUTINE
ek : Stk skt
1578
197
1982
1961 J0ESE4 DDN7 GETCMR: JSR PC,GETDL!160C00 GET @ CHARACTER FROM THE HCST NOW.
‘3 XEevg fincey JRRIE B b the :Y€ 17 AN =ALTMCDE™
;33 DOBS74 Drilee S CETERT - :NO. EXIT NOW.
é
198€ 0ES76 (004737 1BESIE ISR PC,GETDLY 160000 :YES. GET ANGTHER ONE NOW.
1986 D0BED2 020027 O00CIiv CMF CHAR, 8 IS IT AN *L
1987 00IE3] BEG  LOADER - :ES, smm LORDING NOW.
1982 0OeEI0 020227 000;22 % CHAR, 8'R 115 IT AN =R"
1389 14 DOICIS BNE  GETEXT NG TIGNORE TME ALTMODE AND JUST RETURN THE CHAR
i931 DOBElE 012737 172000 007010 MOV DisToP, JHPRDD-2 *.YES. RESET. STJP CISPLAY BY INSERTING A
133 Toees Do0i¥ I6EIED PRES.R: IMP STRT! 15000 SING-RUCTION TR THE BLFFER. AND RESTRRT,
1994
1995 .
15%
1997
.99¢ ; THE “3ET R SIX BIT CHARACTER™ ROLTINE
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ING RO™ BOCTSTRAP FOR “WE 3790 MACYL: 27:(1008) 0S-NOL-7 é 0 PAGE 42
Pl DENG\-Te 12:20 COMMUNIZATIONS aND MISC. SUPBORT RCJUTINES
R BT gy TSR REDe R ORI
% HEn 290 7 e ol Eat
06E4z 023027 000137 G CHAR, 8127 :17°§ axc ENOUGH. IS IT T20 BIG”
J06E<€ 00304 BGT L.BAY :YEP. ABURT.
06650  D0C20T SETEX: RTS P: -RETURN TG THE CALLER.
: TH S CUTPUTS Tuo CHARACTERS VIA A
: SCAN, OUTLIT
: "uo CHARACTERS
112337 1TSBlE ATLIT: MO CAN+ . DLLLO
ereE Lk bt HovB  LBRANG+lDLiid :DC.3LE BUFFERED
00bsbe DIC303 R’S scnn "RETURN
: THE "GET AN EIGHT BIT CHARACTER™ RCLTI
. THIS ROUTINE DIFFERS FROM THE PREVIOUS ROLTINES
: ;n THAT IT WILL TAKE SIX BIT CHARACTERS ANC_ASSEMBLE
: MEM FOR THE LORDER TC USE. NOTE THAT FROM THIS PCINT
: ON WE WILL SWITCH TO THE LGADER DEFINITIONS or THE
: necz TERS THUS THE_CHARACTER IS RETUPNED IN
: REGISTER “L.BYT™ RATHER THAN CRAR .THOUGH THEY ARE
: PHYSTICALLY THE SAME).
20BBEY 004737 166630 GETEB: JSR PC csrsxx-lsoooo :GET A SIXBIT CHARACTER.
026E70 (010046 MOV L.BYT :SAVE IT ON THE STACK.
832i7‘ gggrzg 187 c&“g§ : JPDATE xno X TO NEXT ITEM (ALL RRE #2
74 163 166676 bz S B-2! 1£0000( INDEX. DISPATCH ACCORDING TO me INDEX.
00E70C  J0ONOM GETBTB: GET8! : INDEX=2: ASSEMBLE FIRST CHAR
AGE70E 383415 SS 182 : INDEX=4: RSSEMBLE SECOND CHAR
006704 A00432 B8R GET83 : INCEX=b: ASSEMBLE THIRD AND LAST CHAR
: INOEX=8: RESET INDEX TO O [2] RND RETRY.
506706 012703 000C02 GETBN:. MOV 82, INDEX : THE FOURTH INDEX IS THE SAME RS THE FIRST

: INDEX. JUST RESET IT ANC FRLL THROUGH.
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DO4

$IRI..INa RI™ BIITITRAS FIR_TWE 3TM2 MACYLZ 27110060 0S-NOV-7h 12:10 PAGE 43
ITEEE Y BEIGE TR (Rl COMMUNICATIONS AND MISC. 'SUPPORT ROUTINES
2055
206 NOETI2 0IwT3T  lBERID SET8!: JSR PC, GETSIX! 160000 . 3E° ANSTHER CHARACTER Now.
06T JDETIE 2.0 MOV L.g\-. HOLL : AND Pgésn'a IT ER NES~ “IME TORC Gk,
558g 33g~36 BAEIS: RSL C.BvT INOW T AHAY LEET 05T BITE 2
3363 Mera? 206270 ASL L.BYT THE 8 BIT CHARACTER. NOW MERGE "4
2%6C DdETAM 106300 ASLB  L.BYT :THE LEFT TWO BITS OF THE
2% %7% 106116 ROL (SP) ‘NEK SIX BIT CHARACTER WITH THE SIX
2268 31 ASL L.BT BITS FROM THE CHARACTER ON THE
2363 DOET3E 106ll ROLB  (SP) ,s'w IST CHARACTER IS NCW ASSEMBLED,
306 2T N 212620 MOV (SP,+,L.BYT ug" L RETURN IT TO THE LSER.
5922 N0Er3%  Hod2dT RYS pC SHALL RETURN TC RIM.
a3
£068 eI HT GET82: ASL  L.BYT SECONC CHARACTER IS CREATES FROM
3065 DOETNE AasS. L.SYT 4 RIGHT BITS CF 1 PREVIOLS CHARRCTER
222 30ETwH 106300 asL L.BYT nno THE roun MIDOLE BITS OF THE PRESENT
2571 006ET4E 1061 ROLB  HOLD :8 BIT CHARACTER.
ZITE 0DETSC 1063%C ASLB  L.BYT :WE WILL CREATE THE NEW 8 ax'
2C°3 0ETS2 126104 ROLB D *IN THIS REGISTER, SINCE IT
Z0°4 D0ETSY 126300 ASLB  L.BYT :MCRE CONVIENT. WE WILL MOVE OVER THE
22+t 0DE7SE  1DEIOW ROLB : ANSWER AT THE END.
20Tk 00BrB0 106300 RSLB  L.BYT :ONE MORE TO GO
zo77 D067 10E1DM ROLB : GONE.,
2078 O3E7EN  QINDC MOV HOLD,L.BYT :BRING OVER THE VALLE.
2079 Thb  Di2bM MOV (SP)+, HOLD 'QND REMEMBER THE LAST CHARACTER WE RECEIVED.
c2el 306770 03027 RTS PC :GND RETURN TO THE CALLER.
f 34
33g2
Z3B3 DOE77e  0Q0E! GETS3: ROL L.BYT FINAL CHARACTER IS ERSY. J
584 DDE77M msx% ROLB  L.BYT 'SIMPLE MERGER OF LEF? Ens OF
206€ DOE776 OOEIOM ROR HOLD :PREVIOUS VALUE WITH nmm SIX BITS
208€ 017300 106300 RORE  L.BYTY :0F LAST (MTH) CHARACTER RECEIVED.
2J87 DO7D02 (0DEOO4 ROR HOLD
2088 106890 RORB  L.BYT :AND WE ARE DONE.
00?006 D0S72€ 5T (5P )+ SFINALLY THROW AWAY STACK.
3991 807010 0002C7 RY pC *AND RETURN TO THE CALLER.
2082
20e3
2r%
2hag
209
2097
2098
2099
2.0
2101
£122

.SBTTL THE LORDER
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ROM BICTSTRNP
0E-NOV-T8

012737

004737
105708
00:i7sl
304§37
00064E

004737

P35

FOR THE oT4Q

10:2C

173000 Q207Cl0

167114

167114
167:26

000004
000002

IE7128

167154

16852
102

1eEbe4

167114
1€711%

"RCY1L 27(1006)

THE LORDER

L.LDeg:

L..D3:

L.LDM:

L.PTR:

L.GWRD:

JSR
AED
R1S
JSR

MOV
JSR

EQ4

0S-NOV-78 12:10 PAGE 44

THE LORDER

sDISTOP, JMPROC-2
INOEX

L.CKSM
PC L.PTR! 160000
L.BYT
L..D2

PC.L.PTR! 160000
PC,L. GHRD'I&OOOO
L.BYT
8. L. éf
aa L.BC
MP
PC L. GHRD'IEOOOO
LoBYT,
L.PTR!'160003

L t
L. cxsr
L.LD2

SCAN 0UTLIT'160000

ALTMOD
PRESTR?

L.BYT,(L.ROR)+
L.Lb3

PC c;ra'ésggoo
PC
PC,L.PTR! 160000

L.BYT, -(5P)
PC,L.PTRT 160500

F:“ *a -

;STOP THE GT4O BY INSERTING A "LIST

;RESET THE 8 BIT ASSEMBLER T3 FINST ZrAR

:CLERR THE CHECKSUM
.GET A BYTE NOW.

;IS IT A _ONE (HEADER)"
:NC. WAIT FOR THE ONE.

;YES. SKIP OVER THE NEXT CHRRACTER NOW.

-ASSEMBLE A WORD NOW.

:MOVE OVER T0 THE COUNTER.

'REDUCE TO RCTUAL DATA CCUNT.

*ANY DATR AT ALL?

:NO. MUST as ND
ASSEMBLE A DATA WORD NOW.

.ANO ThI& MUST BE THE FIRST ADCRESS.

GET SOBETE OF DATR NOW.

\EP COJNTER IS MINUS. CHECK CHECKSUM.
:CHECKSUM GOOD. GET NEXT COMMANC.
;BRAD_LORD INFOEF HCS”

ART THE DISPLAY.

D

:SEND AL
:AND RES

HéSEHEEE RN 9 BIT CHARRCTER NOW.

DE’REHENT THE CHQRRCTER COUNTER.
:ANC RETURN TO THE CALLER NOM.

RSSEHBLE ﬁ NORD FIRST GET R CHRRACTER
?HEN SET ANOTHER ONE.
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MACYL1. 27(1006)
THE L OADER

SkiRB

BlS
RTS

L.J¥P: JSR
MOV

JSR
TSTB
BNE
JSR
.BYTE
BIT
BEG
L.HALT: HALT
L.JMPLl: %P

.SBTTL

FO4

0S-NOV-78

LOBYT
(SPi+,L.BYT
PC

PC.L.GWRD! 160C00
L.BYT -(SP)
PC.L.PTRY 160000
L.LKSH

L.BRD

SCAN, OUTLIT! 160000
ALTMAD, 'G

8!, (SP)
L. Pl

s(SP)+

THE SELF TEST

12:10 PRGE 45

:AND THEN RERSSEMBLE "-& MESC.
sWITH THE FERRSOME PORER OF "4E 1.,
:AND RETURN 70 THE CALLER.

-ALL DONE WITH THE LORC. ASSEME.E
; THE STRRTING ADDRESS NOW,
:AND DON'T FORGET TO CHMECKSUM IT.
:R BRD CHECKSUM. ALL IS EVIL.

- GOOD CHKSUM, INFCRM HOST
<WITH ALIMOD G

:00 WE WANT TO START EXECLTICN®
:YES. AKAY KE G0.

:IF NOT, HALT.
:IF GO, THEN GO ALRERDY. WHEEEE!
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SCROLLING ROM BOCTSTRRP FOR_THE aT40
y DOGTEC.P1I

OE-NOV-T8 1D:20

CO03CH
00000S
COCCoe
000co?

160000
194300
170C2C
173400

C00300C
=23233

CCCoe0
003004

174000
200100

Dﬁ
01?99
n0;377
A20000
620000
017600

800C77
0Co100

CHAR=100200
SHORTV=104000
ONGV=110888

QINT=11N
GRAPHX=120000

@RAPHY=124000
RELATV=130000

INTD=2300
INT1=2200
INT2=2400
INT3=2620
INTN=3000
INTS=3200
INTE=34CC
INT?=3600

LPOFF=100
LPON=I4C
BLKOFF=20
BLKON=30

~INEO=Y4
LINE]=S
LINE2=E
LINE3=T7

DJMP=160000
£hOP=164000
STATSA=170000
DSTOP=173400

LPLITE=30C
LPDARK=200
ITALO=40
THL 1=60
SYNON=4

STATSB=174000

INCR=100
INTX:H??UD
MAXX=1777
MAXY=1377
MINUSX=20000
MINUSY=MINUSX
MARXSX=17600
MRXSY=77
MINSUY=100

GO4

Q06) O5-NOV-76 12:10 PAGE 4

; THIS IS GTH0 QUICK TEST
:G}VES QUICK VISUAL TE
;OF CONDITION OF MACHI

+WITHOUT RERDING IN CI

;BRIGHTEST

:STOP INTERRUPT

+ITRLICS OFF
v ON
:SYNC ON

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

:BIGGEST ¢ §: SHORTVEC
:MINUS BIT FOR Y IN SHORTVEC
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' SCROLLING ROM BOCTSTRAP FOR "HE aT40 MACYL! 27(1g?ﬁ) 0S-NOV-7¢ 12:10 PRGE 47

 DDGTEC.PI1  OE-NOV-TE 10:20 THE SELF TE
2254 LA BigyT l6T2I¥ 12000 MOV SFILED! 160000, GTHOPC {START THE GTWC
| 45001 RAIT .AND WAI
2257 DOT214 114020 FILEQ: POINT!BLKOFF :POINT--INVISIBLE
. 2268 0O72le 000000 9
(288 coveed OOII MAXY
]
527 oovese 112004 LONGV! INTO! LINED :ORAK TOP LINE
| 2962 007384 QHITTT INTX? MAXX
a3 007ex 000000 0
‘ 1 ONGY! INT2!LINE]
- Espr BTSER MEIR T \DRAW LINE 10 RIGHT
' 2967 D0O7a™ 021377 MINUSX! MARY
2558 oorem 1130% LONGV! INTH!LINE2
270 007290 061777 TNTX! MINUSX T MAXX -DRAW BOTTOM LINE
g7, 007242 003000 0
| BET3 DO7RMM 11NO7 LONGY! INTE!LINE3
2574 DO7P46 00000 INTX
ge7s 007250 001377 MAXY :DRAW LINE TG LEFT
2577 007252 114000 POINT
2278 007254 (0OCYHI0 400
£275 007856 000500 500
2280 007260 106200 SHORTV! INTL
2581 007262 057677 87677 s oX+Y
2282 007eEd  1DE600 2HORTVI INT3
2283 007266 C77e77 77677 : 4X=Y
5284 007270 107200 SHORTV! INTS
2e8S 007272 077777 s =X=Y
8586 007874 107600 CTORTVY INT?
2387 Qo7ere 07777 87777  =X4Y
[
2289 007300 114000 POINT
2250 007302 (DOI400 1400
291 007204 500530 £00
¢33 007306 133030 RELATV! INT4! BLKON
2253 007310 OS7E77 57677 L 4X+Y
394 DO73i2 Q077677 77677 ' eX-Y
zo5c 007314 077777 27777 : XY
22 007316 057777 57777 ! XY
2298 007220 114000 POINT
2299 007392 000400 400
2379 007324 000100 190
301 007326 174120 CTATSE! INCR+20 .TRY GRAPH MODES
2302 007330 114300 POINT
£33 207332 001000 1000
223 007334 000200 300
2306 007336 120000 GRAPHYX
2307 C07340 001010 1010
2308 007342 001020 1020

£3Ce 007344 001030 1030




SCROLLING ROM BOOTSTRAP FOR_THE GT4O
0S-Nov-7g 10:20

DDGTEC

2310
2311

P11

007346
0073¢<0

0073S2
00735y
007356

0072350
00732
0072364
0073eb
007370
007372

007374
00737

031040
001080

114003
001020
001200

124000
051020
001030
001040
001050
001050

1£0000
1e7214

L. e i by A

MACY1l 27(10056)
THE SELF TEST

1840
1050

1020

DJM

104

05-NOV-7E 12:10 PRGE 48

P
FILEQ! 160000

.SEBTTL PARPER TAPE BOOT

N
-~
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SCROLLING ROM BOCTSTRAP FOR THE GTH40 MACY1l 27(1006) 0S-NOV-7E 12:10 PAGE 49

POGTEC.PIl  0E€-NOV-T6 10:2C PAPER TAPE BCOT
2328 :
2329 : PAPER TAPE BOOT
533? 177550 HSR=177550 +HIGH SPEED READER ADDRESS
3332 177580 L SR=177550 :LOW SPEEC READER ADDRESS
ggag : .=ORIGIN+ 1400
§§gs 00740C 012701 162000 ATBOOT: MOV 8160000, R! :SET MEMORY CHECK LIMITS
£335 007404 (12702 000N MOV 84 RZ : TRAP RDORESS IS LOC. 4
£33 OCPeI0 (012703 167500 MOV #DEV+4! 160000, ]R3 -POINTER TO DEVICE ACORESSES
233 007414 015712 MOV PC, aR2 :PRESET tRAP ACCRESS IN LOC. H
£33 Q0CT41e 012706 00002 MOV 824, SP 'STACK SET UP AT SPECIAL ACDRESS
£3<2 0C0T422 G143 DEV1: MOV -R3), R4 :GET DEVICE ADDRESS
2341 207424 00ET1N ST IRY :CHECK AVAILABILITY OF DEVICE
234 QDC742¢ 100775 BMI DEVi :CHECK DEVICE FOR ERRORS
23+3 00m43° 119713 MOV PC, aR2 :RESET TRAP ADDRESS AT LOC. 4
Z344 0J7432 012706 0GO02Y MOV 824, SP :SPECIAL ADORESS USED AS MASK LATER
5335 AC7436 010441 MOV RY, 2 (R1) ;?g ggcggnk:nsnosn STATUS ACDRESS
3347 OCT440 MO0 BIC SP.R1 :SET R1=X7752,MASK IN SP=2Y
2213 Rowe dioull MOV RI,aRl +STORE CWN_ADDRESS IN PCINTER
oy ~44d D111032 LOOP: MOV 3Rl RE :GET BYTE POINTER
£320 BT JrEel 158 3Rq GRS BoNE D11
§§.é sRoiER 18Rk N g TETT RS SRl aoy
;;Ei 232354 éé§3§§ 003002 ”SEB géﬁq),aae ;Tﬁgg ;gchI; UP AND STORE IT
£3Ec 2R2480 1eC22? 00C375 MPB Rz, #37S ;2 ORED_JUMP OFFSET?
c3EE 00746 DC136E BNE LOYF :NOT YET
2357 007470 105222 INCB  (R2}+ :YES. ALL DONE
gggg 007472 00C142 P -(R2) +GO EXECUTE AS BRANCH
géé? ' DEVIZE ADDRESSES FOLLOMW - DO NOT CHANGE THE ORDER
Ea .
c362 007474 177EES DEv:  LSR ;LOW SPEED READER
5;23 227478 17TEET HSR 'HIGH SPEED RERDER
23S .SBTTL CASSETTE BOOT




KOY

SCROLLING ROM BISTSTRAP FIR THE 37940 MACYL) 27(1008) 0S5-NOv-76 12:10 PAGE SO
AT Lo

. DDSTEC.PIL GENZV-T8 13:20
2366 :
gg&g : CASSETTE BOOT
53§0 177500 *nc= 2177500 :TA=-11 CONTROL AND STATUS REGISTER
-onxcrn+1soc
2371 00TSOC 012700 1778CC teBocT: MOV TACS.RO
2372 207804 Q05019 SLR ’RGJ :GELECT UNIT 80
23r 7806 010701 RES: MOV PC.RI :USE FOR PIC
2374 007810 De2°0! 0£00rs? ADD arhs__ .,Rl ‘R] HOLDS ADDR. OF COMMAND TABLE
2375 0OC7514 Cl2r02 003375 MOV $375. 8§ :MEMORY PTR. AND DATA FLAG
§§;§ 7820 112103 MOVE (R1:+ 93 : TEST BITS
37¢ 4
2378 0orse2 112110 LOCPl: MOVB (RL;+, (RD) . COMMAND FROM TABLE T9 rncs
2379 227T24 100413 BM] ,st ‘WHEN COMMAND CODE NEG., QUIT
2380 007526 130310 LooP2: B8ITB \ROJ ; TEST READY AND_T-REG si's IN TARCS
236! 007E3C 0C177 BEa LOOPE 'LGOP "TIL SOMETHING COMES UP
£38z 007832 105202 INNB  R2 : ADVANCE MEMORY POINTER
£283 007834 100772 g™ LOJPI :IF MINUS, TRY NEXT COMMANC
2384 OJC7E3& 11ED12 900022 MOv8  2(RO),(RE :READ DATA INTO MEMORY )
£32€ 007342 120337 090000 (MP8  R3, 288 :FIRST BYTE RERD SHOULD BE °*Z40°
230E 037846 OC17E7 BEQ Lolpe :1F C.K., GO READ ANOTHER BYTE
2287 007550 0£2003 STOP:  HALT :HALT ON ERROR
gggg 7852 005758 BR RES ‘RESTART ON CONTINUE
c .
2290 0C7ES4  0O0S710 BONE:  TST .RO: :CHECK FOR ERROR
c28l 207556 129774 BMI STOP HQLT ON ERROR
gggg N0786C 005007 CLR Pe “IMP 380’
:-‘ .
£294 007Sez Di7e40 taBLE: .WORD  1784D ;.BYTE 240: READY+T-REQ.
2355 :.BYTE 37: I_BS+READY+GO
229 D007Se4 0G2415S WORD 2415 . .BYTE 15: SFB+GO
c3S7 BYTE S: RERD+GO
2398 0C7SBE 112024 WORD 112024 : BYTE 24: R % g
2299 : BYTE 20M: REQD+ LBS+E.0. TABLE
2400 007570 000000 000700 WORC 0,0 :THESE ARE FILLER WORDS
2401 007E74 167550 WORD  TABOOT! 160000 :POWER UP VECTOR AND PRIORITY
240z 027E7e 200340 WORD 340
24032
2404
247 .SBTTL MR:1-DB 8207




—— e

SCROLLING ROM BOOTSTRAP FOR THE GTYO

DOGTEC.PL1

o100 T 038 I8

T%??T???Q?T?%T

)
3

007600
007602
207604
007806

007610
007kle
0C7E1Y4
0C7elE

007620
007622
0C76eM

007634

oC7836
307640
007e42
~C7644
007646
007650
00752

0C7654
007656
0076EC

00766c
oC7664
007666
007e70
0C7e7¢e
007674
007676
007700
007702
007704
007706
007710
007712

J97714
007716

0E-NOv-76 10:20

10CC00

Qi070¢
000423
176718

000005
010200
005720
012301
00S311
005720
012041
031011
001776
005720
031041
001406
0ooLl2

167600
00034C

LO4

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

MR11-08 BOOT
:MR11-DB BULK STORAGE PROGRAM LOADER LISTING
.=ORIGIN+1600 :KEE® TRACK GF ZRI5!
RF11: ™OV PC,R2 :FIXED HEAD DISK (256 KM)
BR OTHER
177462
5
RK1l: MOV PC,R2 :MOVING HERC DISK (CARTRIDSE)
BR OTHER
177406
5
TC1l: MOV PC,R2
BR TAPES
177344 s ADDRESS OF WORD COUNT
g ;L AST COMMAND
4003 tFTRST COMMAND
100000 : DONE MASK
24000 :ERROR MASK
TMI1: MOV PC,R2
BR TAPES
172524 :ACDRESS OF BYTE COJNT
60003 : LAST COMMAND
60011 :FIRST COMMAND
200 :DONE MASK
100000 :ERROR MASK
RPI1: MOV PC,R2 :MOVING HERD DISK (PACK)
BR OTHER
176716
TAPES: RESET .
MOV R2,RO :GET THE ADDRESS OF THE BRANCH
TST (0)+ ‘RO T0 PGINT AT LAST COMMAND
MOV (0)+.RI :GET THE WORD CCUNT ADDRESS
DEC (1) :SET UP FOR ADVANCE 1 RECORD
ST (0)+ :MOVE RO TO FIRST COMMAND
MOV (0)+,-(1) :COMMAND WORD TO COMMAND REG.
BIT (0;,{1) :LOOK FOR DONE INDICATORS
BEQ .-2 :NONE SET, TRY RGAIN
TST (0)+ :DONE FIRST COMMAND, CHECK FCR ERROR
BIT (0),-(1) :LOOK FOR SET ERROR BITS
BEQ OTHER :NO ERRCRS - TRY THE RERD
AGAIN: IMP (2) :RERUN FOR ERRORS

RFVEC: RF11!160000
340

:RF11 POWER UP VECTOR




' MO4

' SCROLLING RO™ BOCTSTRAP FOR THE &T4C MACY!] 27(1?06) 0S-NOV-7€ 12:10 PAQGE S2

. DCGTEC.PIL  O€-NOV-TB 17:2C MR11-DB BJC
2462 CoTTEC 010702 RCil: MOV PC,R2 :FIKED HEARD DISK Evru,
. 2463 20Tre2 999“23 BR OTHER A
! § 07784 1774 77450 :ADRS OF WORG COUNT “COMMANC-2
| g :COMMAND WORD (S5, 1S THE FESET
| : 90;;26 203002 JTHER: 253552 RO R0 TO POINT AT WORD COUNT ACRS
J [V Hd
~ S:Eg 88 32 868339 TST (0 :POINT TO ADDRESS
- hs 32 8 g MOV (0)+.Rl :WORD COUNT noonzss T0 Rl
! 31 77 1 ,11 1770 MOV #-1000, (1) *LORD WORD COUN
29T 007742 MOV (0),-(1) : COMMAND T0 conwnuo REGISTER
2473 B0774N 032711 100200 BIT uxoéaoo (1 :CHECK FOR ERROR OR DONE
2424 0C7?750 001775 BEQ . :1F NEITHER, KEEP LOOKING
2475 007752 100757 BMI aspxw ERROR. TRY AGAIN
g:;g 007784 005007 CLR PC
2478 DO77S6 000000 0 :FILLER
2479 007780 167610 RKVEC: RK11!160000 :Rk POWER UP YECTOR
3480 207782 000340 340
2481 007784 167729 RCVEC: RCI11'160000 :RC POWER UP VECTOR
2482 007766 000340 340
2482 007770 1E7654 RPVEC: RP11!160000 -RP POWER UP VECTOR
Z484 DO7772 00C340 ?40
2465 307778 167820 TCVEC: TC11!160000 :TC11 POMER LP VECTOR
=4;; 207776 002340 340
=

c-Eg .SBTTL ROM VERSION 1 VALUES




NO4Y

SCROLLING ROM BOOTSTRAP FOR THE aT43 MRCY1l 27(1006) 0S-NOv-7& 12:10 PAGE S3

DDGTEC.FPIL pE-NOV-78 10:20 RCM VERSION | VALUES
qug .L3RBL AMA
gﬁgé :DATR PAQTTERN STORED IN THE GTHO BOOTSTRAP VERSION 1
S"'qga : Ruexanexnse® THIS IS A IMAGE LISTING OF THE GT40 ‘VT40> BOOTSTRAP #sssssss
e43s ; THE DRTA IS A MIRROR IMRGE OF THAT IN THE BOCTSTRARP ROMS
gjgg : ONLY THE RUDRESS FIELD IS CHANGED
2498 «BOOTVT.S09 §S/2/72 <SPECIRL>
=
Ségé . vT-40 BOOTSTRAP LOARDER, VERSION S09, RELEASE RO, S5/2/72
2503 : COPYRIGHT 19?2* DIGITAL EQUIPMENT CORPORARTION.
2S4 : 146 MAIN STREE®
508 : MAYNARD, MASSACHUSSETTS
=18 : 01754
2507
2508
Sg?g : WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHMITECT!
2Sll
sgig : THIS ROUTINE IS INTENDED TO BE LORDED IN THE ROM PCRTION OF THE VT-4C.
ecie
S§§7 : REGISTER DEFINITIONS:
219 000000 RO=%0
2520 000001 Rl=%1
252! 000002 R2=%2
2cae 020003 R3=%3
2523 000004 RY=%Y
2524 00000S RS=%5
2525 000006 Rb=%b
=) 200007 R7=4%7
2527
2scB 000006 SP=R6
sggg 000007 PC=R7
2531 000000 RET1=R0O +RETURN OF VALUE REGISTER,
2s3e 000001 INPI=R] :ARGUMENT FOR CALLED FUNCTION
2533 000002 INP2=R? ; SECOND ARGUMENT.
2534 000003 WORK1=R3 +FIRST WORK REGISTER.
2535 000304 WORK2=R4 :SECOND WORKING REGISTER.
gggg 00000S SCR1=RS :SCRRATCH REGISTER.
8558 000003 LCKSM=WORK { : OVERLAPPING DEFINITIONS FOR LOARDER PORTION.
2t39% 0000C0 LBYT=RET!
2540 00000S LBC=SCR]
254] 000001 LADR=INP]
2542
£542




SCRILLINSG RIM 2I0TSTRAP
DDGTEC.Fla . QE-=NJv-7E

.

01£C00
Q1e004
Digdle

01E810
OiEQle

B1E020
B1EDZE

0=£020
1E£023

022000
Ca13el

Bzz003
et

0z3

GE

Pt pus

Ay
(r«(r

&
L‘g‘"‘
:Y‘lllg; o4

i
¢

-

D4E77¢
g4g77e
015770

180202

0230z4

01270S
00s018
010745

gogeas
012787

Blg7e7
0le7¢e7

#

FOR
10:

T
20

T

030226

0028007
030001
000201

#z GT4O

007570
0lic32
03750

HACYLl
kOM VER

g
S

BOS

05-NOV-7& .12:10 PAGE
£c s )

7(1008)
JION 1 VARLUES

COREND=35000

~ ROMORG=1£€030

STARTA:

STRETX=0 )
STARTY=13860

VI40PC=172000-150000 -
*xaozs:gzssg

P100C=COREND-2+10000
P10IC=P100C-4
STKERT=P101C-2-30000

JMFDIS=160000

PRRFAL=24

i

.=1E000
.=ROMCORG

MOV #FURFAL+2,SCRI
¢ 85CR1

MY PC,=-(SCRI1)
RESET

MOV ©  87,P10IS
MOV ] 'KBDIS
Mov  a201,P10

S4

.
o}

-FIRST LOCATION GF MON-CORE. =
IUHERE THE RON PROGRAM SHOULD GO.

-WHERE TO START DISPLAYING THE X POSITICHNE.

jWHERE TO START DISPLAYING THE Y

-~

.

; VTYO FROGRAM COUNTER.

sTIY INPUT STATUS,
sPOP-10 OUTFUT STATLS.

POP-10 INPUT STRTUS.
. ;TIY INPUT BUFFER.

!PDP-10 INPUT CHARACTER. .
:PDP-10 OUTPUT BUFFER. -

; CHARACTER T0 BE SENT TO THE PCB-10 -

s INPUT CARRACTER FROM 10 PLUS ONE SRYE CHARACTER

;FIRST LOCATICN OF STACK.

; THE VT-40 DISPLAY JUMP INSTRUCTION.

:FOMER FAIL RESTART LOCATICH.

;SET THZ ORIGIN NOW!!t!

;EECK UP POINTER TO P.F. STATUS.
:SE

;RESET THE BUS.

]
i1
s 1

N
A
N

EAR

ITIA
ITIA
ITIA

IT QUT TO BE SUSE

T UP THE RESTART LOCATION.

LIZE PDP-10 INPUT
LIZE TTY INPUT.
LIZE POP-10 OUTFUT.

-




COS

ScRILLING RO™ BOCYSTRAP FOR_ HE e Tu4g MACY1] 27(1008) CS-NOV-76 12:1C PRGE St

SCeTEC.FlL  DENIv-Tg 10:: ROM VERSION 1 VALUES

n:
8%

XN 0] n127% 0157TC RETRT: MOV 8STKSRT, SP TACK
5235 1 C1 2R an .»LEQ&P mfﬁsgs 501"?
2606 S.pwe 012702 162000 MOV nmoxs INP2 :PLACE A g TSPLAY JUFP mraucmu IN & BE3ISTER,
S 0 HE e R o, o TSI

v MOV + ( ) MY

2629 :zsu% Sxa. ! éa:mc MoV sPWRFAL +4. LADR .SET UP LMERE ; ﬁong »&ax E
2613 JiB6T 00S0 £LR RET] :PREPARE T0 mssm A zsnc CHARACTER.
2611 Z1pJ2 O04TE 22 3 pe oocm :INSERT IT NOW
S‘g;% C.bob6 00S0ET OC3TDE CLR vi4oec :CLEAR THME DISPLAY PROGRAM CCUNTER ANC S™ART.
26.4 CIBIT2 NONTET 005210 MaJOR:  JSR PC,GTCHR :3T P CHARACTER NOW.
2€.8 ZIED~E D3gedd NOP
2€.5 CiE.dC g Z
S€17 CIEIN2  RIGS4S NOP
ggig FIEIDd DlzTe  18BO07E MOV sMAJOR+150000, - (SP) : INSERT IN DISPLAY BUFFER NCM.
2620 Q:E1I10 710: COSHAR: MOV nPonounou
ST BibllE 2R % RS semins Swﬁt‘"‘%mE”‘r‘E SPoRY Y
2622 Clell4 5C5096 CLR (5CR1)+ AR FUTURE ADDRESS FOR J
£623 0lbile 01£258 MOV INP2, (SCR] )+ sr CK IN TEMPORARY JUMP wm.e WE REPLACE CURREN
=5 g B O ART L  o 1ye o e s
2E5¢ gzszg %ﬁe: BIs an.u.nonh 'T s"S §H*s WAY TO WASTE 2 CYZLES.
2627 Dielee 0102:1 MOV INPZ. (LADR. 1% nvom TIMING PROBLEMS WITH “HE vTuQ.
%S CIEI3C D0Q20? RTS PC :GND FINALLY RETURN.
2630
2E3!
2632
26233
26N
263
2€3E
2637
z£3¢
2639
2642
2641
ck4e
26423
2":3 161 767 000124 T8 JSR PC,GTSIX 3T SIX BITS NOW
SE-% 812135 10046 : B o1t REY],=(SP) 12 v? THE CHRRACTER NOW.
2E+47 016180 000NO01 BR GTP84 :BYPASS THE B°ER
2648 0leid2 00SO02 GTe4: CLR mpa ‘RESET THE MAGIC REGISTER NOM.
264 0lpIy4 008722 GTPEY: TST CINP2 )4 : INCREMENT WHERE TC GO.
5&;9 Cieive D8E207 166250 ROD 6T8TB+150000 INP2) . PC L UPCATE PC NOW.
Sﬁ% 016152 ¢T8P=.
26E4 IEIS? 7 000LOM GT8l: JSR PC.GTSIX +GT A CHARACTER NOM.
cefc fielSe Of MOy REM.KORK2 ;SAVE FOR R SECOND.
Z6CE CI1EJEC DR300 ASL RET]




ScROLLiNa RO BOCTSTRAP FOR “HE STH0

CaTEC.PIL
Sggg ;16152
oleibH
2&52 Ui%%b&
S6T Bigif
2662 D1bl7™M
2562 J1617%
2bb4
eseS C16200
2eeb (16202
2567 ClbolM
268 LCit20%
2669 (C.geil
27 Biesis
ct2 glgglﬁ
2673 016220
ct”q 0.6g22
2678 Jie22M
267k Citek
es7r 0.6230
2678
279 Q16232
2680 [l62N
2681 016236
2t8c Qlb240
2683 0Dikawe
2684 Dlbovd
2685 Q16246
2686 (18280
2E87
2689
2690 9ig2Se
2691 0l16254
2692 016256
2693 0ieesld
2E¥
2695
2t3% (Qib2ee
2897 01626k
ZE98 01272
2£99 816274
2790 (:e300
2701 01e202
272
2723
£74
2705 Cl6304
c7k
e?C? 016306
2708 C(Clesle
€799 ClE3le
2710 Q16320
e7l]l Cle3ee
c7.z Ole3e4

0S-NOv-7E 10:20

"

BRR
i

R
BohohoRoaby

:

e

016280

000020
020027 003043
020027 00C137

012700 015772
004767 0000B4

)
-4
i

&783:

GTBTE

LTS1IX:

GTCHP:

GTCHR:
GTCHL:

DOS

§r81-GT8P
$782-GT8P
G783-GT8P
GTB4-GTBP

PC . GTCHR
REY1, 40
LBAC
RET1, 8137
LBAD

PC

{(SP)+
$P101C-30000,RET]
PC, CHECK

JRET]

GTCHL

oRETL, - (SP)
(RETL1 .+

SE-NOV-75 12:10 PARGE Sb

:SHIFT TG LEFT OF BYTE
:PACK THEM IN.

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

;WORST CASE. SHIFT M

FINAL CHARRCTER RSSEMBLED.
:FUDGE STRCK.
+AND RETURN NOW.

:PUSH ZERC CONDITION BACIK INTO MNEVER-NEVER LANC.

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

;PUSH THE CHRR ON THE STRCK.
:CLEAR THE CHAR 30T F_RG NCU.




L S —— —— —— - ——

SCROLL ING ROM BIOTSTRAP

DOGTEC.P1!

13 Ll
1 bieiss
27§5 0{6334
18 Biede
2718 0%6346
£233 Bieded
2721 [016356
g’ee (183l
5223 016364
-5 016366
8726 516370
222 Q018376
223 0164030
&3]

2731

::32

2733

274

273

2736

2737

e73E 216402
€. 39 Q0ie<06
240 QOle410
274l OlE414
2742 ClEH]E
2742 Clb4zH
274

2745 (CleN3e
2746 [DlEN34
2747 QClEN3E
2748 QDledude
2749
. 2780 (16450
2751 [0le4SH
27 (0le4s0
2753 0leNee
2753

S;gﬁ 016466
e75? 01by72
2758 [Dle474
2759 01650
¢7e0 Clesio
2761

27be 0lBElE
e7e3

2784

43

43

4 Y4

0E-NOv-7%

R

RORE
RRRESss

SRERER

8 oo
[ 31 21
[ —
~ o £
. < — U
SN0 U

;

0leek?

105767
100011

FOR THE GTu4D

10:2C

177600
000177
20C17S

00Cl22
000114

d0C.Ts

02737C
C07e00

027354
327346

Cliled

811120
000001

177726
327316

0C7:130

007116

007112
17740C
000007

0o717e

glilile

027270
827262
007072

MRCY1]l 27(1006)

GTINF:

CHECK:

CHECK]:

CHECKE:

CHECKI:

CHECKY:

7578
BPL
M3VB
BIS
MCV

RTS

EOS

0S-NOV-786 12:10 PAGE 57
ROM VERSION | VALUES

8-200, (SP)
TCHP

21?? (SP)
GTCHP
8]7°S,8RE7!.
GTNP
532) 3RE” ]
11,8122
RSTRT
JRET:. 8114
LOAD

(SP) JRETI
(SP14 RE”!
RET!, b175
GTCHR

PC

P100C
CHECKI
P100S

CHECK]
P100C,P13CB
P100C

KBDIS
CHECK3
KBDIB, - (SP)
sl,kB01S

PC, CHECK
p100C
CHECK2
(SP)+.P100B

P10IS
CHECKY
P10IB,PI
#-400,P!
s7,P10IS

Pe

QIC
oIC

;CLERR AWAY PARITY NCW.

+IF ZERG, GT ANGTHER

+ALESO *GNORE RJBOLTS.

:WRS IT A =17%5"

; NOPE..

;YEP. RESET IN CRSE Of R2CRT,
IS IT AN R

:YEP. RESTRRT
;IS ITANL
:YEP. LORD.

:NJW DO THE FDUGING.

:iF ALTMODE. LOGP

;38 WE WANT TO OUTPUT?
:WE DO. IS THE 10 READY”
:NOT QUITE.

THE CHARACTER.

;I1T'S _RERDY. SEND
;RAND THE SAVED CHARACTER.

:HEY, IS THE KEYBOARC RERCY?
:NOPE. "NO LUCK.

s YEP. SAVE THE HARACTER NOW.
:AND REENABLE THE COMMUNICATIONS DEVICE.

: IS THE OUTPUT RERDY?

:IF NOT, WAIT TILL CONE.
:ANC “HEN SEND GUT THE CHARACTER.

;IS THE 10 TALKING TO ME.

sNOPE., EXIT,

+GT THE CHARRACTER NOW.

:MRKE SURE IT°S NONE ZERJ.
:REINITIRLIZE COMMUNICATION LINE.

;ANC RETURN.




| | FOS |

' GIRILLING RO™ BJIOTSTRAP FOR THE GTMO  MACYLL 27(1008) 0S-NOV-78 12:10 PRGE S8
| ODSTEC.P1l  DE-NOv-T6 10:20 ROM VERSION | VALUES
2789
e C
Fhed!
&
23
i ey
T
R -hey
EQ“
Enﬂos “
g:gg . THE' L 0 A 0 E R
2751 £lesen 3 LORD: CLR'  INP :RESET 70 FIRST B BIT JHARACTER
=782 DieS:Ee 127?5 172230 n5v tl?SDDO.:INPEl :nng ALSO CLEVERLY §roﬁ THE VT4,
g:ga 26836 Ci2706 351700 MOV *  #STKSRT.SFP ‘RESET STACK POINTER NOW.
Zroe n1p LLD2:  CLR KSM :CLEAR THE CHECKSUM
s-zz Aipads BEeRRd nononc L R N o7 A aytEfon.
2767 DIESs0 106300 CECE  LBYT :1S IT ONE?
3738 DIedy2 09137; BNE L.D2 :NOPE. WAIT AWHILE
g;gg 01644 DO4787 000080 TSR PC.LPTR YEP. GT NEXT CHARACTER.
£791 016550 Q04767 90007 ISR Pg.%cua :GT A WORD.
2752 DIESS4 Q10 MOV LBYY,LB GT THE COUNTER NOu.
£793 016556 1BS7OE  0OOOON SJB 84, LBS :CHOP OFF EXTRA STJFF.
2794 g 822706 103002 CHP 82 LBC NULL?
S-% Cifeo0 oovaer poOCsR o %Jﬁpcun i ERe o e EBecce
5332 BieeR R0oddl RV LeYr-LRdR {AND REMEMBER FOR CLD TIMES SAKE.
4
279S 0I8S?6 004767 000026 tLD3: JSR PC.LPTR :GT A BYTE (DATR)
2820 LiERC2 085”58 gc; LLdy AL CONE WITH THE COUNTER®
2801 OIeedd 1357 S8 LCKSM :YEP. GOOD CHECK SUM?
gggg 016606 0C17€1 BEQ LLD2 :NOPE. LORD ERROR.
2804 01BE!0 012700 LBAC: MOV (PC)+. RETI1 :SENC OUT SOME CHARACTERS NOW.
S5% 01ec2 7 ‘ e 170 FBAD-C TRL"
‘ 1 1 1 . ;“ e
SE03 GIEEI4 opuAtd opoiid Y8R~ PC, SENDIT
gg;g ni6E20 000167 177210 IMP RSYRT
ZEID DIEERY 1]0 LLD4: MQVB  LBYT, (LADR)+ :PLACE THE BYTE IN CORE.
2611 REEd ABSEL He LLD3 R EROTHER e
o€
2613 0I6E30 004787 177276 LPTR:  JSR PC,GTS8 :GT 8 BITS NOW.
2814 DIBE24 DB0003 AOD LBYT, LCKSM + UPDATE CHECKSUM
2EIS 0IBE36 042700 177400 BIC 177400, LeYT :CLEAN UP THE BYTE NOW.
ee.E COle€+2 005305 DEC L BC :UPDATE THE COUNTER.
5835 016E44 N0D2C7 RTS 3 :RETURN NOW.
26:9 0lbb4b 004767 177756 LGWRD: JSR FC,LPTR :GT A CHARACTER.
5 20 0leeS2 010046 MOV LBYT, - (5P, ;SAVE FOR A SECOND.
2l 0!6684 004767 177750 ISR PC.LPTR :GT ANOTHER CHARARCTER.
2822 GleEB0 000300 SWAB  LBYT :NOW RSSEMBLE THE MWORD.
2823 0lebb2 0S2600 BIS (SP)+,LBYT :AND RETURN WITH A 16 BITER.
ZB24 0le6EY 000207 R PC




GOS

' SR ING RO BOITSTRAF FOR "HE G740 MRCYLL 27¢( 00& 0S-NOv-7¢ 12:10 PRGE €E9
cceEC.Pll OS-NoV-TE 12:20 ROM VERSION | VALUES

2825
BEGE D047 IT7TSM JIMP: ISR PC, LGWRD :GT A WORD
bbre Ci0046 MOV LBYT. -(Sp 'SAVE ON THE STACK.
BE7N 004787 1TTTIC JSR PC,LATR :GT A CHARCTER.
05703 1STB  LCKSM 118 IT 2ERO”
: BNE :TEP. WHAT

3
3 e ; LBRD CRAP.
6 v16 0000C: BIT 8], (SP) IS 1T 00D?
&> guéq sgo LIMP] E TART PROGRAM GOING uou
3 127 MOV kp.,+ RET1 :TELL PDP-10 WE'VE LJRDED C

: .BYTE 1h? :*CTRL GGOD"
8714 ar 175 BYTE 107 175 :"G000 CTRL™
E~1e OON78T 0COCOE R pC 8ENCIT
§722 000000 HALT
E724 00CTTE BR -2
E?

et J300136 Pl WP J. 5P+ {AND RWAY WE GC.

W
P
OO0 OOO0OO0LY

16730 0ON7B7 17744 SENDIT: JSR PC, CHECK :POLL THE OUTPUT DEVICE NOW.
16734 005767 027036 157 P160C : OUTPUT CLEAR"
16740 001373 BNE SENCIT :NOPE. LOOF AWMILE LONGER.
16742 (10067 008650 MOV RET1,P100B :SEND OUT THE CHARACTER.
1E746 105000 CLRB  RET] :CLEAR THE 9YTE.

16780 000300 SWAB  RETI SAND SWAP THEM NOW.
1782 001366 BNE SENCIT :1F NOT EQUAL, REPEAT.
16784 000207 RTS PC

n

0]

o

P
00000000




SZRC.. ING RO BD
- DOGTES.FlL B2

288}

. s e ey e —

o

b d R ad

plaldiels
oo
4

pah-ad-ap-aphps

WO
-0 p—
oo
SRAR
v

u.&’?q
18776

c1730G

CTSTRAP FOR “HE Q740
-NoV-T6 10:20

80003C
0000C1

HQC\I 7L
R SION

OD&)

: .WORD
. WORD

-WIRD
. WORD
- WIRD
£
i
. WORC

HOS

CS-NO\ -78
LJES

12:10 PAGE 63

THIS 1S THE INITIALIZING VI40 PROGRAM WHICHM WILL
JUMP TO "HE PRIGRAM AFTER THE °CWER FAIL LOCATICNS
WHICH WILL JUMP TO ZERS WHICH WILL JUMP BRACK TO HERE.

170256
115124
STARTX
STARTY
100200
JMPDIS
SNRFRL+4

0

;LORD STATUS REGISTER FOR NCRMAL OPERATICN,
:SET _POINT MODE, “NORMAL™.

+X COORDINATE

:Y COORDINATE

:SET CHARACTER MODE.

s THEN JUMP TO THE POWERFAIL LOCATION.

:T0 DISPLAY USERS CHARRCTERS.

STARTING FROM HERE TO THE TOP OF MEMORY
R BACKGROUND WORSE CASE NOISE TRSK WI.L BE EXECUTEC

BUFFER: 0,
ENT=
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' SCROLLING ROM BOCTSTRAP FOR THE GTHC

| DCGTEC.PI1  DE-NCv-T& 10:20
| RGAIN  Co771 24568 2475
RLTMOD= 0C017E [e64s 1382
' BAaCK 002636 7968 817
| BACK1  DO26SY g3Cs 235
ggcxa : 803 8078
et B =
gtkD&F: 1878 121
+ BokON = DOOC36 18~s 1200
BSART= 001000 .6Sks 1856
BJFFER D170CC £29 %s
3.FF:;  BoGYos £33 4
EFF2  DOESIE $H S8y
B.FF3  006B.2 53 £88
SR = 102299 1278 129!
SHEZK 016432 2708 27388
SHECKL 018433 2739  27+]
SHECK2 016450 27508  27S2
 $rECK3 D1EMEE 2746  27Ses
| SHECKY DiES1b 2757  2TEos
SOREND= 885000 2556w 2563
CCRSTR= 0DOCCH 1es3s 1718
CORTST 002304 6208
: 006206 18128
CRLF = 00SCIS 16638 1752
- DEV 207474 2337  2362s
X e JEn05s Siice  Goad
Eiggnc 612988 asos éaelo
£ISTOP= 173000 16678 199!
CIM = 180000 1878 1515
DLAOC 001006 4638 Sy4%
St?aﬁn 3810' 4EGs 59y
C 11 u3?g 53k
oY 00! 160 49gy 723
OLIN 002226 £93 7I1E®
ochg 002412 728 7308
, DLE 001202 Sils €93s
DLIvTl 001204 Ei2s 594
~ DLOCSR 001162 4338  S30%
' DLODBR (00116M4 484  YBCa
TLOUT  D0224M 535 6368
DLOUTA 002262 7038
ALOUTE 002314 707 7108
DLOVY 001206 G138  G5Aa5k
DLOVTI 001210 Ci4s  CSIEs
CDLVCT  DC1010 4e4s  E52
CLIL1IB= 175612 16458 1646
OL11IS= 178610 1EY48  1BNS
D-110B= 175€16 16478 1963#
oL110S= 178614 le4es 1647
ONOP = 164000 1878 1289
oCHaR 016110 261l 2E20s
SCORE 901720 486 EIls
DONE = 007584 2379 23908
CETOP = 173400 1878 1525

MRCY LI 27(1006)
CROSS REFERENCE TABLE -- CSER SYMBOLS

2141
810

1749
1236
1224
1876
cS0Es
14548
7S
754#
1309
2750
£745Ss

1322

ell3
1526

£36
716

223cs

I0S

0S-NOV-76

12:10 PAGE &2

2174
177 85y ? 1920 1924
ioed 383, 183
1248 22228 2292
1893 1923
731+ 1467s
7t0s 1487
1326 1344 1362 1380  1u5l
2858
1923 1924 1940
22298 2324
B33+ 710+
1959 1962%
2017
1732 1734
1508 1509 1510 1511 1512

1464

1813

1484

1814

1535

fu
n

3

o

1520

1608




R
|

SCROLLING ROM BIOTSTRAP FOR THE GTH0

MACYLl 27(1006)

JOS

0S-NOV-78

12:10 PAGE 63

CROSS REFERENCE TRBLE -- USER SYMBOLS

|
| DDGTEC.P11  0S-NIv-T& 10:20
| DSWR = 177870 4498  5BY.
ENDCOR 006036 17218 1722
! ERRVEC= 00000 4488  SB2
| FF 006256 1808 1838
FFLOOP 1833  1840s
+ FILES  0072!N 2254 22578
- FILEDR Q057 E80%  £83#
- FILEDB 00S724 687  15i7s
| FILEOC 008752 589 683
. FILEDD 003012 529 8438
| SETCHR  00BSEY 1791 19818
S0 006516 19538 1964
- GETDLl 006546 1960  1967#
- GETEXT D006E 1883 1989
GESIX 006630 2003s 2041
3ETE  00eBEY 2041s 2150
GETBTB (006700 2044 2046
<ET81 006712 2046 20568
GETB2  00E740 2047  2068#
GETB3 008772 2048  2783s
v GETBY  00E€706 20c2s
GRAPHX= 120000 1878 1040
GRAPHY= 124000 1878 876
GRPINC (003074 581  E£79*
GTROD 001000 4538  B42
 GTBOL 001008 4ois 579
GTBUSE 00EH24 18938 1316
rCHL 016312 27088 2710
GTCHP 016304 27058 2714
GTCHR 016306 2614 269
GTDLYC 001314 €408 579
GIDNEL 001170 5038 S7us
STDONE 001166 S028  GE73:
STLPEN 002220 575 6878
GILPH 001172 c0Ss  57G
GTLPHI 001174 €0bs  G7E#
GTNP  01b366 2718  2725s
L GTFC  00IIN 4928 529
alPB4  Olblwd 2847 26498
GTSHIF 002236 €77 6318
GTSIX (0l626e 2645 265Y4
6TS0TM 001176 SOBs  577%
GTSOTI 001200 g09s  578%
5TSR oué1so 4938  b7]
GISTOP 002130 573 6718
GISTI 00222 £77 681
STVCY 001002 4608  S4b
GTXPOS 001122 4oyg
GTYPOS 001154 4958
GT40PC= 172000 16628 1653
GT40SR= 172002 16538  1B3Es
G18 016132 2E4Ss  2Bl13
GI8P = DlE]SE 2628 2830
GTBTB = 016250 6E0 26688
618l  0l6182 26E4s  2£90
o782 016200 26658 2631

Sg3s 570+
1843
2325
£87+ |Sibs
1516 15258
1527
2203
1968 1970
2009
2056
22068 2306
22078 2317
680 £82*
g76 £78
2716
2707s 2728
E£76#% 578%
B4l 684 #
2636
818+
838
1893 1927
269l 2632

1981 1985

874s

688+

2254+

2693




— -

i SCRCLLING RO™ BOCTSTRAP FOR "HE GTHO

| DOGTEC.P11

v G183 Cle23e
GT8Y Clelve
:EEOER 00647

t /
Taae © 01328
i INCR = 000100

NGT Q01474
INITGT 301216
00e3SC

INSRTL  DCeN06
INSRTX 00bucc
iNT 0C15ek

N C.
INTX = DN0000
| INTO = £C200C
JNT1 = 002200
INT2 = 002400
INT3 = 00260C
INT4 = 003000
INTS = 003200
INTE = 003400
+417 = 003600
s7ALO = CCO040
ITAL1 = 000D
JMPRDD= 007012

FSUB 006304
LGARD OlEE4E
LINEQ = 000COM
LINE1 = 00000S
LINE2 = D0CO006
LINME3 = 000007
~JMF Qi6EEE
LIMP1 016726
LLpe Cles32
LLD3 016576
LLOY 016624

- LOAC
LORDER 007012

0S-NOV-T6 10:20

26798
ot48s
1882
23318
4598

2692
2693
1922

%,

58!
S73s
Syls

MaCYll 27(1006)

0S-NOV-7¢

KOS

12:10  PRGE &4

CRCSS REFERENCE TABLE -- USER SYMBOLS

1928

480+
680

1962
1882

854
1213
1230
1253
1283
ee™y
22138
cclls
221ics
ccl3s
1418
2215
c2lks
22l7s
13¢e2
1340
1861%
28%t

754
25584
1967

755%

2804s
1857

28198
865
2ceSs
2cehbs
2ca’s

2802

19344

483#
e82

1870

797
874

860
1215
1232
12857
1407

22l4s

1394
2237
1991 »
7848
2558

758%

22c4s

2243

869
1216
1237
1259
1413

2269

2c3ts
2113%

2593
758

226l

2301

bt P P P e
Livouo
LI+ ()
JO— o -~un

2292

2745
7838

1201 1202 1203
1218 1218 1220
1239 1240 124!
1263 1289 1271
142€ 1431 1437
2748*

1204
1225
1242
1273
1943

12C5
1226
1243
1278

2448

12%6
1227
12494
1277
2352




!

SCROLLING ROM BOOTSTRAP FOR THE GTHO
| DDGTEC.P11

~ LORDRC  G2148C
- [ZGICA

.ONG‘-' 2
LO0P
LOP]
LIOPe
LFDRRK=

]
29
N

[
(V1)
0
"

- {
p o
>
N
-
wnunn

MEX

MEMDAT
MEMEND
MEMTST

| MINSUY=

MINUSX=

MINUSY=
HWORMEL
NOTHER

778

110000
007444
00”se2
07526

0002233
202300

20814

016630
177580

002054
00013C

02000C

020000
05212
00604Z
000040
00E132
00EE77
166300
007726
00BESZ
002E20
003C10
114000

002430
goeseH
Goig34
001232
007400
002434

0E-NOvV-78 10:20

g43
B3is
i87s
1424
2349s
23788
2380s
187

oo oo

472%
2335
704 %

MRCYLl 27(1006)

54?7

853
1426
2386
22348

853

856
1442

22454
g6l

660

1e0s8

1204
1257
2267

1838
1818
76b#%

2455
el73

871
1359
1502

706

L0S

0S-NOV-76 12:10 PRGE &S
CROSS REFERENCE TRBLE -~ USER SYM8CLS

111

8s9
ccl4s

2819

els?

2262
1288

1218
1205
2270

866
eebl

2821

2159

2270
1308

1836
770%

24e7s

1037

1397

220S#
735%

1034
2265s

2826

2168

1325

122C

121
1eb

1844
1507 %

1197
1403
2257

1248
2269

1343

1230

1217
1264

1847

) r—ep—
n L
~0O0O
=30

1263
2273

1351

1281
1415
2289

1400

1379

1233
1421
2298

14086

22468

1412

2259

1243

1230
1280

12€5
1433
23:23

1418

2267

ic44

1243
1282

Pmp

L. fu
Joe
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SCROLLING RO™ BOCTSTRAP FOR_THE aT40

| OCeTEC.PLI

« (J30O00O(I20)
CIOOI»r 4

m

nununn

ONOmMUVOW

DS-NOv-?¢ 10:20

2571s
146
60!
2559
25648
25568
25608
c5b3s
25558
c4Bls
29k
723%
1878
2373s
17468
24598
24108
2479
2415s
Y67 #
25478
6438
C35#%
24834
24398
26044
2807
1761
1752¢
17608
17648
1757
1878
E39s
480

2582
t0ls
B04s

MACYll 27(100€)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2609
605

270?
25938+
2753
2738
2600#

725
lel2

7cb#

2808
2BcBs

1305
680
783
Y=Y |

1827

2444

744

2897

2758%  2759%

2756 2760%
cBbl#
2742 2743%
2740

7384
22088 2292
727 729%
2860 2864

2203 2280
628

674 692

1322 1340
g8e

Sb4+# 565

US-NO\I‘-?E

MOS

2751

730

2282
699
1358
874

CEQ+#

12:10 PAGE &t

2859

73t

2284

719

1376
2o s

836

22314
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SCROLLING ROM BOOTSTRAP FOR THE (T4C
DOGTEC.P1! OS-NOV-76 10:20

798 BiSs

00 16588 1712

o 24308

Qg S1Ss 819

00 15 cigs 622
1807 183ls
foe gBe B B
v 7Py 3 E3z8 37
| L AL 6338 835
XMRTS 00204u X)) £38s
TR

331 243

cer b9

d i

! a2

3% N

B i

423 425

4S4s 4ESs
2474 25831

MRCYL1l 27(1006)

1746
822+
823

809

o £ LW Wtnmnge-
IO IUNUD I LD

NO W= Ir—NOD(D "~ Jr—-UN

ny
o
(0 9]
(e 4]

NOS

0S-NOV-7¢  12:10 PARGE &7
CROSS REFERENCE TABLE -- USER SYMBOLS

271 (ake] or g} =1
88 8 & 8% &1 &2 3
2tl =53 2ss ES' 23 26l 2€3
7T 279 281 c8s c8S 287 =83
303 3J5 307 309 31; 313 218
329 231 333 335 337 329 3=l
3c¢ 257 gSq 363 323 ggs g%?
i BT+ S (. S 1 S-S -
433 43S 437 439 Hy] 443 44‘!
651 £37 717 748 16968 2382 2374

£33
2ES
23]

o] =
33
4C!»

2952




BO6

12:1C PRJE €9
C MAMES

s- t
FERENCE TABLE -- MRCR

-,
| R

11

2° 1208
L3

8

¢

STRRP FOR THE GTuC
C-Nov-T8 10:20

o

SeRALING RO™
Lok Pl

: m mrzmusvummm

237

i2es

a 3 n-lo
4 aeasd

-4 o.b?‘-l.vb 4

“ - « qUNYI"M -
audib8e

s o doGode ¢

'................'.................
rledrgacef .o ¢ af - [N PR T TR TRV edordodo de §odd (L Lo ]
® 89888
—e cdrdoe-0- ¢

[ A F R N BN EEENRNNERN B N R E N R NI
s dodedodede g rdodeo do vde do d-dododge-Goge 4o §s 4o 4o do 4 €v Qv 4o @ 8o 4 40 §o 4> S 8- &

N.C S?u [« W J b XS S ] H [N 1 2N iobg- "
m fp UV P e -4 LA A R WL Y S I SR VD LA §
- m y [ 13 .* pﬂ :.. JRIVEVEES TR SR TR TY]
T h-4 W .M. ) r:..En VI Ny
»xy ”b tet of o [T ’(. .!C.l-.\..l(.,!lo

¢-b- V| ’ss ........................

POF

.—— - - e




SCRILLING RO™ BICTETRRP FOR

XaTEC.PlL Xnii-Te 10:2
(SR2RS 18

.§SAVE it

- 18

.$5823 18

.$S.OP it

.gSI:E 8

. <8

.s‘gﬁ’,.m is

.3 e

.g":g .8

.§TVPE i

.§7ves is

N L s i8

caare .8

. ABS. CIT0R 0%
EPRORS DETECTEL:

SEFALT SLOBACE SENERATED:
SORTES.BIN, DDGTES.SE5 /50, /&
RN-TI™E: 24 52 1 SE NCS
RON-TI%E RATIZ: 123 €9=2.7
SRE USEC: 33 B PRGES.

COb

0% NO\’-?B 12 10 PRGE 7C
RENCE T%L NRMES

- a®
THE
-

e CRuSé1 £re
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' 11
000000001 11111111 120222202222 33333334 §5556666060056677777 7777788893898889999399g9959 5&00 62
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