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: - L © .TITLE GT4D ROM BOOTSTRAP TEST MAINDEC-11-DDGTD-

NI VI
PRODUCT CODE: MAINDEC-11-DDGTD-B-D
PRODUCT NAME: GT4O ROM VERIFY
DATE CREATED: NOVEMBER 1, 1973
MAINTRINER:  DIAGNOSTIC GROUP
AUTHOR: RAYMOND SHOOP

COPYRIGHT (C) 1973, DIGITAL EQUIPMENT CORP., MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED TO PURCHRSER UNDER R LICENSE FOR USE
ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH_INCLUSI
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ODGTDB.P1I '

1. © ABSTRACT -

THE DDGTD-B DIAGNOSTIC PROGRAM IS WRITTEN TO BE USED AS AN RID
ggol?gRaﬁﬂi ORSEHSE&SN?ONFN? ggIgTENRNCE OF THE GT40 ROM

THE RVRILRBLE TESTS ﬂRE
GO 0GIC TES

STS
?ﬂ&?’ﬁoﬁ”ﬁso% 58 ReD DATA LOBP |

2. REQUIREMENTS
2.1 EQUIPPENT

GT4O DISPLAY PROCESSOR WITH ROM BOOTSTRHPVERSION 1 O0R 2.
2.2 STORARGE

THIS PROGRAM USES MEMORY LOCARTIONS 0-7776 + 16000-16776(8!.
3. LORDING PROCEDURE

PROCEDURE FOR R NORMAL SINARY TAPE SHOULD BE FOLLOWED.
4. . STARTING PROCEDURE

4.1 STARTING RDDRESSES

0200 PROGRAM O, ROM LOGIC TEST.
0204 PROGRAM 1, ROM DATA DUMP ON CONSOLE TTY.
0210 PROGRAM 2, SIN&LE ROM RERD.

4.2 SWITCH SETTINGS
CONSOLE 11=0 . NOR% RUN (BM. INTERRTION /TEST)
CONSOLE § 11=6 ; ?UP S OGRAM_INTE E
CONSOLE SW (08= EST AS VERSION 2 ROM (512 WORDS)
CONSOLE SW 08=l

TEST AS VERSION 1 ROM (2S&. WORDS)

T =,
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GT

S. PROGRAM DESCRIPTIONS

5.1 PRGO - LOGIC TESTS
THE LOGIC TESTS CONSIST OF 4 ROUTINES T0 TEST THE GT40 Rom

$.1.1 ROUTINE DESCRIPTIONS

ROUTINE TESTS
T TY OF GT M BOOTSTRAP:
ré nognngL IL§ OF GT40 ROM BOOTS
13 THAT crq ROM Eoorsrnnp TIMES OUT WHEN nzrsasuceo BY A
_ ™ ?fn* DATA Ssab FROM THE ROM IS CORRECT
§.2  PRGl! - ROM DATA DUMP |

THIS PROGRAM TYPES OUT THE S12./256. WORDS OF ROM DATA ON THE
CONSOLE TELETYPE AND HAL

5.3  PRG2 - SINGLE ROM ADDRESS READ DATA LOOP

THIS PROGRAM CONTINUOUSLY RERDS DATR FROM THE ADDRESS IN THE
CONSOLE SWITCH REGISTER.

THE _PROGRAM W N_ERR R ‘THE PROGRAM DOES NOT
CONTRIN FRCIL*%E%OR%P TING ?R
Hlol ITH OGRM INTO A SCOPE LOOP REPLRCE TI-E ERROR

7. EXECUTION TIME

PRGO TAKES APPROX. S SECONDS PER PRSS.
PROG1 N/R
PROGZ2 N/R
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145 .LIST ME,BIN,SEQ,LD
i:g .ENRBL" ABS, AMA

L] :LOA DRESS=0200

i B

158 :STACK POINTER IS AT 500
152 LIST

>
;EQUATE SE%TEQENTS

o2
&

104400 PE=TRAE
d -
177288 TPOBR=1 77566
177776 PSu=1
1 SR=177570
2* AY=177570 ;ADDRESS OF DISPLAY REGISTER
KPTR= s INITIAL STRCK SETTING
000200 =200

I PRMTRS

SrhEGRIEESBIFRES

Gep-oh 2 pepoh-obhobopopesPpop—sPpsp=p-o

000200 0001 001024
oo ol Gichs i
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DDGTDB.P11
§3 001000 R 8
5 e sonego: [E00 3 (s
172 001004 IMAGE : smar smam
173 001 F msm.mr smrus REGISTER
174 00101 u.en1 8 OF FILLER CHAR
178 001012 cm- .
176 001014
172 00101
178 001
{79 ooioaa PEHTRS MOV $STKPTR, %6 :SET STACK PTR
| igg %1353 %23582 JSR PC,SWITeH :CHECK ROM VERSION
iga :PROGRAM O LOGIC TESTS
185 001034 001014 PRGO: CLR ICNT :CLEAR PASS COUNT
186 001040 Ol 000500 PRGOR: MOV $STKPTR, %6 %
187 001044 012737 001040 002130 MOV 8PRGCR hf l{ﬁ ;357 nsrunn ADDRESS. FOR SCOPE
ﬁlg 001052 013737 001014 177570 MOV ICNT,akDISPLAY :DISPLAY PASS COUNT |
i?i - ;TEST! TEST ABILITY TO REFERENCE ROM WITHOUT TIMING OUT
192 001060 01 1000 COTl: MOV R %0 TR g
1?5 %wsq 81% -T-? V ueao:gnkx-- 257 m&m TER
194 001070 012737 001130 000004 MOV SERRORL, 4 1SET up m: ouT vccron
195 001076 011003 _ T1A: V (0),%3 RSH
139 u 3 | ﬁ; (0)4
1 1102 001016 : -(0),DUNP
198 001106 021010 CHP @, {0 :
AR — P G
01 ms Mﬁg 253 82, %0 : INCREMENT POINTER
% Hae unsasau& geﬁc :f‘{n ’gﬁgﬁscf "r»T' uo'm?"r£ ﬁxg% -
208 ug's % B8R TiB 260 T0 séope Loo3
205 001130 ~ ERROR1: CMP (B4, (6)+ :REPOSITION STAC
206 001132 00000C | HALT - ERROR nns-our ON ROM ADDRESS
207 001134 000760 BR TIA :LOOP ON ERROR
001136 104400 TIB:  SCOPE | |

un
(o= [
O
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210 2 v :

Sii o~ sTEST2 TEST THAT ROM DATA CAN BE READ RELIABLY.

213 oou:o ﬁxgm 001 T2: MOV “880,‘1 : W

st S3itdd BiFPW & 000004 VI tINITI &”ouI T VECTOR

a}; 1}95 005037 001016 TeR: E§ hﬁv ;éﬂ) é:\‘szs DUMP

ng ifgﬁ 1HHHE 33{8}2 | S- UMP| ﬂ/aun ’ uamcr mm FROM omn

$13 D011 O01a0s 33 ? $SUSTRACT 0ATE

% &9}17& po— aHQL " T2R }LOOP ON ERROR

223 umg% .%.,mmxs T28:  BIC -(0),DUMP cusm DUMP BITS

224 gwos 0014 . BEQ T2C :BRANCH IF EQUAL TO O

225 1213 HALT :DATA

226 00121 BR 128 :LOOP ON ERROR

227 001214 02101 T2C:  CMP {0), (0) :COMPARE DATA

228 001216 0014 . BEQ 12D *BRANCH IF EQUAL

533 1553 ‘ HALT ; DATA Sn .
501 BR T2C LOOP

231 001224 - 122040 TeD: CMPB  (0)+,-(D) conmnz om (BYTE' OPERATION)

232 001226 00I402 BEQ T2E :BRANCH IF EQUAL

233 001230 000000 HALT ;DATA mon.

234 001232 000774 BR 12D :LOOP ON ERROR

235 001234 005720 T2E:  TST (0)+ s INCREMENT ADDRESS POINTER

23 00123 oosggé DEC %1 :DECREMENT ADDRESS COUNTER

237 001240 001 BNE T2R sRETURN IF NOT DONE

238 001242 104400 SCOPE -
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TOB.
240
24l s TEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER
242 THﬂN DATI BUS CYCLE
gi 001244 012706 T3: - MOV #STKPTR, %6 sz'r smcx PTR
ooiaso oiam omooo Hov nomgoéi.u I
O A
3:? 1523 813;?# 395 DO0004  T3RA: v ‘c'?ang 5 gf wnm S&HVECTOR
248 %1 01001 T3A:  MOV. %0, ; TIEMPT T 7;
543 015 B Tan $160P ON. ERROR. T our
251 001274 Ol 001312 000004 T3B: MOV #T3D,4 '6ET UP TIME OUT VECTOR
252 001302 022626 CHP (B)+, (B)+ ;REPOSITION STACK
253 001304 10 TC:  INC (0) :ATTEMPT TO AL
B B R BT 155 i BRg0T T o
sg omgg 012737 001332 000004 T3D: MOV #T3F,4 sSET UP TIME OUT VECTOR
001320 022626 CMP (8)+ (B)+ sREPOSITION STACK
258 001322 005077 177452 T3E: CLR.  JROMADD sATTEMPT TO ALTER DATA
% %i% 000000 Busu " 51."06”5 (I; DID NOT TIME OUT
261 001332 munu T3F:  TST (0)+ : ;incmgns aoons:ss POINTER
262 00i334 0226eb CMP  (B)+,(B)¢ : pq&gx TON STACK
263 001336 " 00S301 DEC  xl :DECREMENT ADDRESS COUNTER
264 001340 001347 BNE  T3RR sRETURN IF NOT DONE
265 001342 012737 000006 00004 MOV  %6,384 sRESTORE TIME OUT TRAP
266 001350 104400 SCOPE 1 SCOPE LOOP

_———— e am—— . - - e
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. 42
gég - ;COMPARE ns ROM onm T0 THE IMAGE DATA
70 : =
. B
z;q . , : R4=BAD onm
11 O s
;9 %1 1 %13&1 - MOV 5 5 Tm
278 001366 oué&e A T4R: MOV (zn zé : no
S0 001378 OsooM e 73:’:4’“ R HPRRE EXPE D.TO THE VALUE READ
281 001374 mneluqag;‘g BEQ mé : ao"
282 001376 000000 HALT :ERROR, vnus rnxu:o T0 EQUAL EXPECTED
53.,3 001400 000772 ~ BR THA
285 001402 022123 T¥B: CMP (%1)+, (%3)+ ,%NCREPSNT noonsssss POINTERS
g@ 001404 00S200 o ING %0 ;Ncnm:u COUNT
001406 023700 001002 CMP WORDS, %0 :C } WORD
001412 001365 - BNE T4A :BRANCH IF NOT LAST WORD
| 001414 104400 T¥E:  SCOPE
. 291 %i:"’ uus.'e1 g 001014 . END: 'Iwng:, ‘x'cm ’sla PASS COUNT
ﬁ 0014 815%7 % 17773532 DONED: MOV S8TPOBR :a HE wnpkl'am
294 001436 105737 17756M IS8 3 rpbsa
295 001442 100375 B8PL
29 001444 012737 000207 177566 MOV :20? 28TPDBR
297 001482 105737 17756M : 18: TSTB  3sTPLSR
298 001456 100375 - BPL 18 ;
299 001460 013700 000042 ma %0 sRETURN TO DECTAPE MONITOR?
300 001464 001406 _ BEQ _ DONEl
301 wiagg 000005 - nsse;
303 001478 . 004710 &R 7.0 RETURN?
304 001474 - 000240 NOP
305 001476 000240 . NOP
306 001500 000240 NOP
ggg 001502 000137 001034 DONEl: JMP PRGO
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309
310
3ll

i g

i B

33 ool

3 o1

319 001

001

fl

1

1

|

001

ggl

1

001

001

001

001

001

881

1

001

ggl

1

001

001

00!

001

001

001

001

001

&

BN LE RESA LSRR RRYBOIERERIRANRE

4

U S

S

1057

0

=

105737
100375
012737

141

S

S

001712

~11-DDGTD-B

0000GCH

001712

177566

000004

; THIS PROGRAM TYPES OUT ROM DATA

PRGL:

PRGI1A:

PRG1B:

PRGIC:

PRGID:

MACY1l 27(732)

MOV

i

JSR
M8
7
MOV
MOV
MoV
TSTB
BPL
MOV
JSR
JSR
M3
MOV
SR
318
BPL
MOV
¢
DEC

——ty

T

Shagdgidgaa

SSTKPTR, %6

BE'ga?TCH
5, HYPEM

09-SEP-76 15:17 PAGE 9

i EEF U BUSs ERROR

s e
gr &TART NG RODRESS

T_ADDRESS INDICATOR

s TYPE
223L73§E?n§§550
;ggi:ggoggsgﬂ?ﬁglcnron

;CR/LF
;RETURN TO PRGIEB

;ROUTINE TO LOOP ON A SINGLE RDDRESS

PRG2:

MOV
MOV
MOV
MOV
BR

#STKPTR, %6
26, 984

ik
PRGE
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o

e s B
o LM

001022
1020
1020

U 0> s ot o

<553

177564

o-h-aso—o-o—m
b

5%

§§

001020
177564

%

et P Pt o) P G0 P ot o P P B8 s o Pt
.g-.-

S28888asRAseas
Igdagid ol

5

000215
001010
177564

001012
oog212

REFFRRRE LS 8 st it

S

o

g&-
S

7

g3

-
3
<

5..

001020

=

o B
§§ﬁ

SERERERFRE 2R

888
BB

SEE4 A BN AT ESRHINE

L _J
- - [ od
- s
- —
- P
- o

L£L é
RRRRRRRRRENN
8
3

&8

MACY1l 27(732)

09-SEP-76 15:17 PAGE 10

;ROUTINE TO TYPE A MESSAGE

TYPEM: v
MoV
MOVB
TYPEMA: MOVB
001022 CMPB
BNE
oY
£
00004S TYPEMB: créa
BNE
TSTB
BPL
177566 MOV
001012 Q’
band® S0 S
’ BPL
DEC
BNE
177566 ggv
TYPEMC: TSTB
BPL
177566 MOV
BR
- ;SCOPE ROUTINE. -
177570 SCOPEC: BIT
e B
oo2124 %
BEQ
Iy
SCOPEG: CLR .
MOV
RTI
ICOUNT: 100
SCOPEF: O
RETURN: .WORD
SCOPEB: "I;g\TI
IMP

%0, (B)+ . REGIST
fgh,zo :E‘EXE éé&n&g gooness INRD -
(0)+. TERM :GET TERMINATOR CHARACTER

(0)+. CHARA :GET NEXT CHARACTER

CHARA, TERM :WAS NEXT CHARACTER THE TERM
TYPEMB : CHARACTER

;;3;,{'0 *RESTORE RO

é'“ AND EXIT

CHARA, 8’ % ;WAS CHARACTER %

TYPEME

TPCSR s TEST mfm NTER FLAG

=4 : AND WAIT FOR DONE

$215,TPDBR _  ;LOAD TELEPRINTER WITH CAR. RET
ﬁl.LtR,FILCNT ;LOAD FILLER COUNT

$6, TPDBR sPRINT FILLER CHAR

PSR sTEST PRINTER FLAG

ETLCNT IRTSHED £ ?

4 Blpe LLERS

8212, TPDBR sLOAD TELEPRINTER WITH LINE FEED
TYPEMA 1GET NEXT CHARRCTER

TPCSR s TEST r%m NTER FLAG

SRR TPOBR  :LDAD TELEPRINTER:

TYPEMA :AND GET NEXT cmmci%

THIS ROUTINE IS ENTERED AT THE END OF EACH SUBTEST.
840000, SR ;;Esr SR FOR SCOPE

SCOPEB ; YES SCOPE

; otar T

%ﬁ%& ICOUNT Elnﬁgﬁo«%&

: ITERATION rt:om.gs GO TO SCOPEG
scgggr : TERATION COUNT
S A M
azgfssrum ' Ecinmgéss 39" NEXT TEST

- .

;CONTRINS SUBTEST ITERATION COUNT

0 :CONTRINS RETURN PC FOR SCOPE
(2)0 ;EEP BSE
( )?ﬁ" :RESTORE CONDITION CODES

i
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zgg s THIS ROUTINE CONVERTS AN OCTAL NUMBER TO RSCII AND TYPES IT ON THE TTY.
417 Bosie wﬁ 177564 5T Rov TRCSR, (6) TPCSR
qié m Bi ) Hgv , (&) gﬁ&
:}3 uoa}su o{m% :ov xz -(s) : SAVE m
il 835128 8128 ooe1w Y M) 130YE R0 1o e TveED
:i? onaisu 012701 000006 n&y 86, %1 ;ggngwnm
413 %1;9. 1 EOL :’55 MOV FIRST 3"? msa)ffﬁro
:19 %i?’g Oooi0s 000260 02AA Aob z'gsn % 'ESR,,
:1 002202 1nosaa;§ 177564 ' Egl_ B ggsk 5;535“'“?39& L
-SS 00221 ﬁxunanag 177566 MOV %2, TPDBR §Lono rsn.epnmrim ér?mc '
424 002214 00S002 CLR ;CLEAR ugnxmc REGISTER
4Se 005538 GOEI0S RE Xt
427 00222z 006100 ROL 3 :OCTAL CHARACTER
428 %1 ROL 3 ;&mg
429 1 ROL % :REGISTER
430 002230 0061 ROL % s TWO
431 002232 msaoas& % %1 s DECRE
432 002234 001 02AA G0 TO 02RA IF NOT O
433 002236 012600 MOV (6)+,%0 ;FINISHED. RESTORE REGISTERS
434 002240 012601 MOV (B)+, %1 :
435 %%e 31% MOV {5“,%2 :
436 4 0l 177564 MOV B)+. TPCSR :AND TPC
::% 002250 000207 RTS 7 :AND EXI
439 :ASCII MESSAGES
Y40 002252 022500 0S2107 032055 H7: .ASCII '2%GT-40 ROM DATA%%3’
4l 002260 020060 020115
w“aa muuaaaa mnlsmu e
4§ (002275 100 022445 100 gg: nscH '%r/.-/g-
44S 002301 100 020040 100 M9: AsCiI '3 @’
o 002306 VEN
Y48 002306 032737 000400 177570 SWITCH: BIT waosa s TEST BIT 8
4y 14 593; BNE g :BR IF vsngon 1
16 01 001000 001002 MOV $512. , WORDS :SET UP VE xougu:ncm
451 maooeaaq 012737 006000 001004 ggv 3'2"'“ IMAGE  ;SET UP VERSION 2 STARTING ADD.
:%5 oozgg 1 000400 001002 18§: MOV $256. , WORDS sSET UP VERSION 1 LENGTH
4S54 002342 012737 016000 001004 MOV $STARTR, IMRGE  ;SET UP VERSION I STARTING ADD.
% 002350 000207 2%: RTS PC
457 .SBTTL ROM VERSION 2 VALUES
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4S8

438

SRR P ERoES

B

uunun

P
ol &= ]

ROM VERSION 2 VALUES

o s e e

ifii&i*liiE;¥i?§;i;:Ei!!;isaziiiiilrlgﬁiiiii;ligiiiin' .

foﬁ ADDRESS FUDGING THIS g ?xﬁg? EEP ng Hé ggg?ENTS
OF THE GT-40 BOOTSTRAP VERSI
iiiiiii&riliiii!iii!i{!iiii!iill*i!ll!i!i!i&ii*i&*i!i&!i

.TITLE SCROLLING ROM BOOTSTRAP FOR THE GT4O

BOOTGT.TI6 oCT 10, 1973

COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
146 MAIN STReEt
MAYNARD, msancnusms
01754

WRITTEN BY JRCK BURNESS.

THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF
MEMORY SEARCH FOR THE LOADER.

.ENRBL ﬂBS,RHh I RSSEHELER DIRECTIVES FOR RESOLUTE BINARY QUTPUT

HRCDLX“ TO ASSEMBLE THIS

.SBTTL DEFINITION SECTION
"PAGE

PROGRAM.




SCROLL ING 'ROM BOQOTSTRAP FOR _THE GTHO © MACY11 27(732) 09-SEP-76 15:17 PAGE 13
ODGTDB.P11 DEFINITION SECTION

sxg
51

Efs’ : REGISTER DEFINITIONS

3 '

1
&5 ; BASIC DEFINTIONS

521 : < o
£33

3 RO=%0 :DEFINE STANDARD VALUES.
= tiead
526 % R3:x3
527 000004
. B

| PC=)
533 -
534 GTYO DEFINTIONS
2
537 :
23 200001 30'?5?50 Rl POINT nn an N AY BUFFER
e =

233 000002 TRBENToRS m@mﬂ “Sm é"sf N BYTE N DISPLAY
541 000003 » SCAN=R3 Y CONTAINS @ POINTER WHICH
i - s ; ANNING MEMORY FOR SOMETHING.

y 000004 HOLD=RY SPIcALE B r Y WHICH IS USED TO RETAIN
5 . A VALUE FOR A SHORT TIME,
3 000005 COUNTR=RS *TYPICALLY USED RS A COUNTER.

'y -

E47 .
548
E51 . : LOADER DEFINITIONS

552 :

£53

§§

S5 L.EYTSCHR sCHARACTER INPUT FOR THE LOADER.

L. ADR=POINTR : CURRENT MEMORY ADDRESS TO BE LOADED.
&n L. 8C=TRBCNT - INUMBER OF DATA TTENE T0 LORD.
1 L . CKSM=COUNTR | ! CHECKSUM ON THE NP

2 INDEX=SCAN - : moxcarcs HOW TO asssm THE '8'BIT CHARACTER.
E64 .

525 .PAGE
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D0GTDB.P11 DEFINITION SECTION : i
. 58B .
857
§gg ; MAJOR SYSTEM DEFINITIONS
o0 | 1
2~4 ~
§é.. 166000 ORIGIN=166000 :ORIGIN OF THE BOOTSTRAP.
: 1 111521756 NPUT STAT GISTER OF DLII
SR e R e
’ 4 -
5% 173616 1108=DL 1105+ OUTPUT CHARACTER TooToE BLts
{
€gg 177560 KBDIS=177560 HHEY INPUT
S 177862 KBDIB=KBDIS+2 CRRENT ”ncmr R PRGN KEYBORRD.
283 172000 GTHO0PC=172000 cm .
584 172002 - CT40SR=GTIOPC +2 A M ETRgen REQYTER: AoDRESS.
286
£87 01000 START=1000 smm AY BUFFER
258 833055 INI 727000 Sxinat MRTE EN B R0 0F THE DIERLA
£89 -m, . TRPEND=777% _, ocg; ON'OF INTTIALIZAT zmxon ;mc
gd] 2e9% FMPADD=BL INIT+10. u9§ NEPOTRTER. 16 1o EINCY CHAR ON SCREEN
£3¢ 000040 NUMLIN=32. ' NUMBER bE ines ON TEXT TO SHOW ON THE SCREEN
£39 005015 - . CRLF=501S ,, . CARRIAGE RETURN - LINE FEED
53 000178 ' . ALTMOD=175 'THE “KEY™ CHARACTER (I.E. ALTMODEI.
£97 160000 DISIMP=1 {THE GT4g e INSTRUCTION
38 173000 B13The=13903 GT4C STOP DISPLAY INSTRUCTION.
- |

BRIRR2ERER

oo oo o
R Y e e S ey S Sy ==
WO NN LWV

.SBTTL INITIALIZATICN AND RESTART CQDE
.PAGE




TOB.Pl!

BREES &

AR AT

R

CTVETS £ £T
worooe

UI-E £

At

SRPDION

o
<

659

Bl it e

INITIRLIZATION AND RESTART C

000007 17S6l10
007776

175614
1666

000004
166042

175614
175614

START:

ENDCOR:

NOTHER:

18:

SCROLLING ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(732)
006 ODE

cae

03-SEP-76

GTY40 BOOTSTRAP CODE

15:17 PAGE 1S

.=6000
.=0RIGIN ;DEFINE ORIGIN OF THE BOOTSTRAP.
COLD INITIALIZATION cooe

RESET ;RESET ALL

MOV 87 ouns ﬁmzs oa. NPUT NOW.

MOV $THPEND, S ES nau cooo remomnv STACK

= Po¥ nmon gons SEARCH.

fsn g%AN.OUTLIT!IBOODO 5?5& unngérsa TIMES

.WORD 0 :SEND TWO ZERO'S

MOV #CORSTR. S :GET ADDRESS OF BAD CORE TRAP VECTOR.

MOV momsné'zanooo (SCAN)+ :AND INSERT A POINTER TC US THERE.

CLR (SCAN)+ :NOW CLEAR ALL OF MEMORY BEYOND m: POINTEH.

BR ENDCOR :UNTIL WE RUN OUT OF MEMORY AND T

ST -(SCAN) sWHEN WE TRAP QUT, WE COME MERE.
:WE BACK UP pornrtn T0 GOOD CORE.
;?grgrlfnr IF uscrnnp ouruncnxn T
IRTIL R ?.'éf R‘G&fﬁ‘c &

- MOV SCAN, SP " r m ux mm xs Lnsr ggcmzcn
© TSTB DL11CS §z HF E “fs
BP 13 gnc
CL DL110S CLERR REAK BIT .

RESTART INITIALIZATION CODE WHEN COMMUNICATIONS IS WORKING.




ggﬁOLLING ROM BOQTSTRAP FOR THE GT4Q

GTDB.P11 INITIRLIZATION AND RESTART C

Jotat

85 052706 007776

006060
679
gggg?g 012703 006700
ol 00Co40
012723 00S0IS

i
R84
§§§

2
>
n
g

168432

l

| vt and-atondi cndand and
R8s TRo
g

?

126 012701 006776

GRS S A A A
REPS Foe

NN
Psb-spsp-spsps
N.LWMue-)

RESTRT: BIS
MoV
MOV
SETLP1: MOV

Bef

MOV

SETLP2: MOV
BEQ
MOV

SETLP3:

¢
BGT
B8R

SETDUN: MOV

MRCYLl 27(732)
CODE

0c

03-SEP-76 15:17 PRGE 16

#TMPEND, SP

OBLIHIT-NUHLIN-NUHLIN SCAN
TRBCNT

SNUMLIN,
8CRLF (SCRN)+

éﬁ%l,

#SETUP! 160000, SCAN

éECﬂN)+,TABCNT
TOUN
(SCAN)+,POINTR
(SCAN)+, (POINTR)+
TEBCNT

SETLP

SETLP

$BLIMIT-2,POINTR

.SBTTL VTOS SIMULATOR
.PAGE

;FORCE THE SP TO LIMIT OF EXISTING CORE.
;NOW WE WILL FILL THE KEY AREAS OF THE
;DISPLAY BUFFER WITH INITIAL CR-LF'S.

INSEET g &an; NOM. |
s THUS 8?SPLRY t&?"fs ALMOST CORRECT.

NOW WE WILL INITALIZE CORE FOR THE
D!SPLRY PICK UP POINTER TO LIST.

?E ZEUHBER OSRéTEHS TO INSERT.
sPICK UP'FIRST CORE ADDRESS POINTER.
;s MOVE R DATA ITEM NOW.

AL -0ONE"

V8. "GET NEXT MAJOR Sg'ro_mssnr.

;ESTABLISH THE BUFFER POINTER NOW.




SCROLLING ROM BOOTSTRAP FOR THE GTHD
VT0S SIMULATOR

ODGTDB.F1L

18

?
?8

~9~9~2
iRk
[

Sins

J3EFRTERC e SIS AE SR IF R E S Sdulslvl it uniniininly

2 | o

TR

066177

860007

177777

166350

106588

172002

MACY1l 27(732) 09-SEP-TB 15:17 PAGE 17 .

NXTCHR: gSR

CR:

TRB:

vT:

FF:

BGE

g‘i’géﬁ"

STBVIB B3

. 8

VT0S (SCROLLING) PORTION OF THE BOOTSTRAP

PC Msercun' 160000
erchn

#=-1, TRBCNT

i

N?ERT' 1600C0

P'gtﬁsﬁr- 160000
2 TABCNT
£

(PC),COUNTR
FFLOOP

NXTCHR

SNUMLIN, COUNTR

TA ACTER NOW.
15,17 0 e mince
PRINTERNG CHQRRCTER.

Yé IT ? PRANT
92‘“%&% B féu"“zssu
IF mto THE éom'é?

s 7=BELL
D-BRCKSPRCE

el mun,
,w:rom S=CARRIAGE RETURN [CR}

RESETTQPOSTI CN_A_CR, AND
;FALL THROUGH TO INSERT THE CHARACTER.

: INSERT THE CHARACTER IN THE BUFFER.

el Rl

g m!:x"sffm&%sp&x%onn?s A MULTIPLE

;OF 8

:ARE WE DONE YET?
s NOPE.

s YES.

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

RIN &L -IHXTE IN GTHOSR

.FORH FEED IS DONE BY INSERTING LF°'S.




mETe—— e e T S e SR e S oo o s e e e—————=omam % |

SCROLLING ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(732) 09-SEP-76 15:17 PAGE 18
0DGTDB.PLL \‘TOS SIMULATOR _

g % 863;39 002863 | FFLOOP: gngé géozgggmag“m 10"3“5’ E:ﬁ;gmncrza A LINEFEED.
{ ’
%2 76 88912 33 nﬁ; 8?5 ' YES. ugu“ac um r.o %r FALL THROUGH.

% 006300 012746 166132 LF: MOV #NXTCHR! 160000, - (SP) P—— egswn 10 NX sam AFTER PROCESSING
%' 005304 013703 007012 ~ LFSUB: MOV JMPADD, SCAN sGET POINTER TO FIRST CHAR ON SCREEN

785 . ﬁig 300 " LFLOOP: CMPB (scmu CHAR | FI‘? kgo« FOR A LINEFEED.

g 19 % 007000 gfng LERN aaL InIT ﬁgz AT ENG OF BUFFER?

7% 206320 ﬁﬁ 001000 Hov cg%?bpr SCAN "9’5 m?;ﬁ%%""&”m OF BUFFER

791 ' |

75 Doean 042203 00000l LFOUND: IM¢  of Scan " ReT ciT "8y w‘ iﬁ‘co e SDISINE

794 %ﬁ % ooszgés v ggmhszmngo msmuc 10" rg rms cmn EYM

7% D0EMG 1 S QR cham o eonme NSERT TER BECAUSE
A . 5
733 ' 'R TA CHARAC ME FALL

38? ro mss THE NULL IN THE BUFFER

006350 110021 INSERT: MOVB  CHAR, (POINTR)+ sncx m THE cmncrm NOW.

a % mal 000001 BIT nrx{snp?’x‘m T on ocn

% 006360 127 007000 | g% 3oxm $BLIMIT ev:n m: r%

boesee DIBits 0 B ccon m@“‘m sr&”?

OER MY B R, *w-z%

il 026400 005023 CLR tsbm;+ EAR ?}g msmucnons AT n: -
§}§ 806403 Booets P, I - iR

(Bl TV SRR SRR S
§ig &:én &Jﬂx ' LR ﬁj m :
: g 00e422 000207 INSRTX: RTS PC ;FINALLY RETURN TO THE CALLER.

824

gg 006424 012737 001000 172000 GTBUSE: MOV $BSTART, GTHOPC ;ON A BUS ERROR, WE MERELY RESTART THE GT4Q AT




SCROLLING ROM BOOTSTRAP FOR_THE GT"DO MACY1l 27(732) 09-SEP-76 15:17 PAGE 19
COGTDB.P11 VTOS SIMULATOR

T FIRSr Lofo OF I TeLe

OHSﬂ

Eﬁi

; INITIALIZATION TABLE FOR THE SCROLLER

ERFRRREA A i A L R R A A §

SETUP: . AL m "‘3'33 RT ABOVE
% GTBUSE! 160000 M "EZST L Pocx’nm: ::OZJS ERROR ROUT
- 00020¢ -WORD 200 : sscom hom xs NEW gmus NORD ON INTERUPT..
00SY42 000007 JMORD 7 - xunm.xzs THE n? or
00BYYY (006 .WORD  BLIMIT-2 cL:m CHARACTER. .
006446 0 ke WORD O e PTHIS 1S THE -mzm; STS,, mgux‘s o
&'@1 1 Z% 8%3%'6?5 mvﬂnmg START OF THE 3;]
006N80 1 006700 . DISIMP, a.mn-mxn-nmtm T0 THE FIRST CHAR ON SCREE
il B e e
006N70 166474 253% HEADER! 160000 J%"&'&f
008472 000000 ".HORD O : :END OF INIT CODE
HEADER BLOCK FOR THE SCROLLER
006474 103334 HERDER: .WORD 103334 sENABL CHAR MODE,BLINKING
006476 000177 .WORD 177 A a a# n’%m aox-kw ouT!
B g - h
171 L 6 1340 .Lono sm us GIS
000000 001352 % ?gg %&
loce1s 183360 oozouc . : MP, JMPADD-2 10 ms NG JMP INST.
.gaﬂgl. COMMUNICATIONS AND MISC. SUPPORT ROUTINES




SREB 3N g?

888888888833 a9eseesoRRRaR:

ok o

DUDUD DD DD DD
s Pt Bt Pt et s s Pt Pt e
DDV £ -0

f2 BEEER O

REERRSRRESSES

ik

163581
113737

004737
020027
00102S
004737
1
001015

008137

CATIONG AND HISC. SUPPORT ROUTINES. v -7 15:17 PAGE 20

COMMUNICATIONS HANDLING ROUTINES

THE DL-11 HANDLER

m.uxs crccx THE HOST INPUT STATUS.
: D NOT ANYTHING, YET.
051&3 CHAR $HO r CHARAC PROCESS IT.
xlxs HOST TELE omuu ATIONS.

IC
i oo i AL

;01D USER CHARACTER?
GETOL :NO. wP&IJ CI-ECK HOST MACHINE.
KBDI1B,DL110B ;MOVE Tli CHARACTER TO KJS
GETOL ;NO CHECK RGRIN FOR I

THE “GET CHARACTER™ ROUTINE

PC,GETOL! 1 | {GET A CHARACTER FROM THE HOST NOW.

CHAR “mggooo : IS n AN "AL TMODE™

GETEXT sNO. EXIT NOW.

PC, GETOL ! 160000 ;YES. GET ANOTHER ONE NOM. -

CHAR, #'L 1 IT AN =L*

Loaoea S, smm LOADING NOW.

CHAR, #°'R xs IT AN "R*

GETEXT :NO. xcnons THE ALTMODE AND JUST RETURN THE CHAR
ISTOP, JMPADD-2 :YES. RESET. STOP DISPLAY BY INSERTING A “DISTOP

525 7! 160000 ' SNSTSUCTION IN n-E BUFFER, AND nss%mr.

THE “GET A SIX BIT CHARACTER" ROUTINE

— s ——



SCROLLING ROM BOOTSTRAP FOR THE GTYO _ MACYLl éguﬁ)mgq-SEP-n 15:17 PAGE 21

DDGTDB.P11 COMMUNICATIONS AND MISC. SUPPOR
c
€
=ZE§ m 004737 166564 GETSIX: JSR csrcm' 160000 sGET A CHARACTER NOW.
933 uauoe; ﬁooma cmT’ 1S ITA'L cnl. PRINTING CHARACTER?
333 %2:3 7 000137 g"m uﬁbom ;'1'9"?3: ENOUGH. IS IT TOO BIG?
941 006646 003114 BGT :YEP. ABORT.
ig 006650 000207 GETEXT: RTS PC ;RETURN TO THE CALLER.
G453
346 : THIS OUTPUTS TWO CHARACTERS VIA A
97 : q?n SCAN T
A = —
00eBS2 112337 175616 "QUTLIT: MOVB (SCAN)+,DL1108
9S] [D0eESE 112337 175616 MOVB  (SCAN)+,DL110B :DOUBLE BUFFERED
g 006662 000203 RTS SCAN s RETURN
e
§5g
9cg
957
% THE “GET AN EIGHT BIT CHARACTER™ ROUTINE
962
a4
965 : THIS ‘5 FROM THE PREVIOUS ROUTINES
35E : ;n THAT IT WILL T Ix BI crmncrsngm
857 : HEM FOR n-g‘u NOTE THAT THIS POINT
968 : ON WE WILL TCH ro Loaoen nermmous THE
32§ : GISTERS. THUS T m
g;u : GISTER “L.BYT" rmrm«c (T HEY ARE
3;5% : PHYSIC THE SAME).
737 166630 GETS: J PC,GETSIX! 160000 T A SIXBIT CHARACTER.
ﬁ 10046 nge , \u.aﬁ =(SP) ;sav:rér 85 ?%
977 006672 005723 ST (INDEX) + :UPDATE INDEX TO NEXT ITEM (ALL ARE #2)
g;g 006674 000163 166676 INP GETBTB-2! 160000( INDEX) sAND DISPATCH ACCORDING TO THE INDEX.
| T8TB: 1 . =2: 8
gf &;8 13 i ﬁ gra 5! X=4: ﬁ %
982 006704 000432 BR 183 : INDEX=6: RS mg ar? &as
%3' : INDEX=8: nsssr INDEX T 2] AND RETRY.
Gog
986 006706 012703 000002 GET8Y: MOV 82, INDEX : THE FOURTH moex )5 Tl-t SAME ns THE msr
ggg :INDEX. JUST RESET IT AND FALL T




SCROLLING ROM BOQTSTRAP FOR THE GTUO _ MACYLL 27(732) 03-SEP-76 15:17 PAGE 22 | | -'
DDGTDB. P11 COMMUNICATIONS AND MISC. SUPPORT ROUTINES

599
331 %ié D000y ccedd . gosc PR 000 ;60D méﬁw"ﬁ“ﬁg NE'“"? moucn
ol - 158 850 CormneTEn "\ e
3% 006730 106300 o "irsséﬁoﬁ’mmf&n%“ i HE -
339 & 603&3 .ROLB  (SP) :STACK, mm 1§!nou ASSEMBLED,
938 7 1 o MOV (SP)+,L.BYT owu.ns
1a 006736 000207 RTS PC IAND THEN WE smu nsnm T0 HIM.
1001
1005 Ooeme 006300 Getee: R LBV © THE B RIGHT BTTCUOF THE PREVIOUS CMARACTER
1008 Ooerde 10E10% ROLB  HOLD. 10, Pﬁmmﬁm syl o oo
1007 Ooe7ea 10E10N RoLB  AOLD. 5 18 Gk GROTe he o g
1008 006 1 ns:.g L.BYT s MORE 1;@ WE WILL MOVE OVER THE
1010 O0erER loea0a RSB LoBoT {ONE. HORE T0 GO "
Pié %% g&'&&&?‘ 56”'\78 nou.g L.BYT 5 G OVER VAL
ingﬁu % 12604 2?},’ ' '(,c”g?ﬁ,ﬁgzo :ﬁ%;:w :ﬁ;&&r CHARACTER WE RECEIVED.
1015 .
igi? 006772 -,- GETB3: ROL L.BYT sFINAL CHARACTER IS EASY. JUST A
1018 006774 106100 ROLB  L.BYT :SIMPLE MERGER OF LEFT TWO BITS OF
i % 20000 RORE  LoBYT {0 LAST™ (YTH) CHARACTER RECEIVED.
1053 007004 205000 RoR YT AND WE ARE
1 007006 63?900 ST rsgu sFINALLY T JAY STACK.
iuas 007010 maa39 RTS PC sAND RETURN TO THE CALLER.
1
1056

BERAEREER

. sg&fL THE LOADER

. . ——— — - - e -




=

ING ROM TSTRRP FOR THE GTHO  MACYLl 27(732) 09-SEP-76 1S5:17 PAGE 23
WGR% Pll OQDESR

1@5:; E DE LORGER
igs |
1
}E:Z 007012 012737 173000 007010 LOADER: MOV sDISTOP, JMPACD-2 :STOP THE GT4O BY INSERTING A "DISTOP™ IN THE LI
| ;g 007020 005003 CLR INDEX sRESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR
1 .
10583 007022 . L.LD2: CLR  L.CKSM
i% t:t:?l:::.;.'H EEEE tlm.:?; i ﬁca PCBL?PTR.MOOD u?? mg:oﬁ‘oc?%c%’
! .
#Eg 007034 004737 167114 JSR  PC,L.PTR!160000 .  ;YES. SKIP OVER THE NEXT CHARACTER NOW.
1060 DO70MG 004737 167126 JSR  PC,L.GWRD! 160000 nsscrali A WORD NOW.
| i% m ?1 000004 's?n? %ﬁ?ﬂé‘é'm % 0 ncrum; mmtu'n"caocm'
i B p oo B S T e o B
ig-_ 007064 010001 o0 Hov Eﬁ?ﬁ&mm ;AND THIS MUST BE THE FIRST ADDACSS -
1 -
ié%g % w 167114 F.L03: é&nm E?%Kquusoooo _ ﬁ A BYTE or:;n NOW. B
{g;é 83842 631575015 Q L'Lo? cr:cx% *"rix L :
1074 |
- 1075 100 004337 1666 L.BAD: J n'xsuoou wonn HOST
ia.‘?;'z %i&! tmé% 135 énm "bgu ?‘r;o :?m THE DISPLAY.
! ,
B i uw i A ppene  ouser el Iy e
1083 '
1084 _ ,
B2 Wi Rgg s Lo pogTREE r {ETREN Bt g" pume g
18 B S B RE R R
i b |
i %i% Em 167114 L.GWRD: gosc évrPI? 60000 W nTuoao. FIRST GET A CHARACTER
1333 134 167114 JSR |5c L. muaoooo g HEN cl.:i ANOTHER ONE.




NG ROM BOQTSTRAP FOR THE GTYO

SCROLLI
DDGTDB.P11

3
3
o5

B848

$t 0 Bt s Pt P Pt P P Pt Pt Pt Pt et Pt P Pt P P P et Pt e Pt P P Pt Pt P Pt s Pt P ot P Pt Pt Pt
$ 0 Bt ot P Pt s e Pt s e Pt 0 ot et e ot Pt ot s Pt e ot Pt s Pt et Pt 8 ot Pt Pt Pt s Pt

BREEBBNGFREBRN B0 N0 £ O.B6 ST Lo —8

§\l
...
N

§§§§§§§§§§§

THE LORDER
000300

167126
167114

ooz

032716 000001

001401

JUDUUU

000136

o pa =1 B ot B s pi

o 3 RESERF

MACY11 27(732)

SWRB

RS

L.JMP: ggc
1ol
BNE

JSR
.BYTE

BIT
BEQ

L.HALT: HALT
L.JMP1: JMP

.SBTTL

.PAGE

03-SEP-76 15:17 PAGE 24

L.BYT
(P)4,L.BYT

sAND THEN REASSEMBLE TI-E MESS.

AR ERCHE RO T 1.

PchuRoxsoooo WITH THE LORD. ASSEMBLE
L.BYT,-(SP s THE smk“&"mo%nzés
Ecck.#rnzxsoooo *AND DON’T FORGET TO cuecxsun IT.
L:B£H :A BAD CHECKSUM. ALL IS EVIL.
scn:bgurkxmaoooo. :GOOD CHKSUM, INFORM HOST
ALTMOD, * sWITH ALTMOD G
81, (SP) :00 sc mn 70 START EXECUTION?
L.3MP1 sYES. AWAY WE GO.

s IF NOT, HALT.
A(SP)+ sIF GO, THEN GO ALREADY. WHEEEE!
THE SELF TEST




:

g

g
SRR

-
b

CESBSFHESS

B Bt s Pt Pt P Pn Pt Pt Pt Pt s ot et Pt Pt P P (e P ot s Pt Pt Pt P Pt s P s et ot Pt e P s ot ot Pt 8 Pt e P Pt ot et ot s et Pt P Pt s P P Pt
Pt o bbb s b o P po - Bt e Pe P Pt Pt BB 2t st Pt P B DD Pt Bt Pt Bt b2 P o o b=t b P o P2 s Bt 2 o b P s > et o0 s po et Pee P

ING ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(732) 09-SEP-76 15:17 PAGE 25
Pl THE SELF TEST

; THIS IS GT4O QUICK TEST

; w K \J T g
iuxmou ADING IN DIAG.

CHAR=100000
SHORTV=104000

ONGV=11000

INT:IHL'IJ

GRMHY:I '%%
RELATV=]

INT7=3600 ;BRIGHTEST

LINEO=Y

13
Egﬁal i ;STOP INTERRUPT

000300 mms
000200
m.o: ~ 31TALICS OFF
TALL ; ON
YNON=Y4 :SYNC ON
174000 STATSB=174000
1 .
W fm:}o%n . m B 7
1 ' ; T X VECTOR
M MAXY=1377 sg 1 Y gron
MINUSX=20000
MINUSY=MINUSX - it i
=
Y,},"m ;BIGGE I SHOR
100 OR Y IN SHORTVEC

BBFRR2ZER2BIB Yot 2= SDe VG hELR=E 8B R

MI =100 s MINUS BIT




ING ROM TRAP ron n: GT40 MACY11 27(732) 09-SEP-76 15:17 PAGE 26
DoaTbE pr1 o BOQTRTRER

007204 012737 167214 172000 MOV #FILEO! 160000, GTHOPC ;START THE GT4O

1190
ii% 007212 000001 . WAIT sAND WAIt
07214 114 FILED: POINT!BLKOFF s POINT==INVISIBLE
h 007516 &0888 0 ’
Hg 007220 001377 MAXY A
11200 V! INTO! : T
g e e i L5
199 007226 000000
1 ONGV! INT2!LINE] W
ﬁgﬂ éﬁﬁ &mx - sDRAW LINE TO RIGHT
34 0213 MINUSX! MAXY
007236 113006 LONGV?! INTY!LINE2
1777 3mxsmmsxzmxx :DRAW BOTTOM LINE
ﬁ%ﬁ;-'% afoncvem'murta
NTX
001 sDRAW LINE TO LEFT
Qaoset "
msegg sn;;vum

TV!INT3
77 .
TV!INTS
YINT?

D

TV!INTY!BLKON

= Bt P e ot § ot B0 f P o ot S P Pmo Pmd o Pod Pt o fs pd Pt B8 G po D s P ot pd B D s Pt Pt

o Ve
& B

P —"—
PED Db P P g

R A B B N Y N S S R R T B SR P A P koS

BEEj St W
:

3%‘ S




i

1247
lg
1249

067368

0073s2

SL‘RO%ING RON BOQTSTRAF FOR THE GTHC
DOGTDB.PLL THE SELF TEST

B010<3

0C1030
00120C

124000

e

QC104
301050
001060

%214

bop—
oo

BO3

MACY1l 27(732) 093-SEP-76 15:17 PRAGE 27

DIve
ILED! 16000C
.S8TTL PAPER TAPE B0OT




CO3

SCR%IM ROM BOPREEERP gpgn TP?- GT40  MACYLl 27(732) 03-SEP-76 15:17 PAGE 28

1265 ! PAPER.TAPE BOOT

{585 {22e8 E&E t#22e8 i AEEB REROER RODRESE:

{g‘g_g .=ORIGIN+1400

i% W iezﬁé 150839 #raoor. gox usonoo 5] SEFTIP nsmgoonv grccx L!HITS

127 10 159 167500 ngv 2 cotvwlsnmo ns %?mﬁ l‘3° DEVICE ADDRESSES

izﬂ Soralt giona 000024 :33 .az."é% smcx T w%&éch %mss

£ %ég uég'a;% DEvis Dy - K31, $ET DEvice :ivn TY OF DEVICE .

152 @% 600’ BAI EV] EES &m R%Rge

5 e m"llf 000024 =8¥ Sa“'s‘%' ' ATER
| f 281 0% 8igat MOV RG.ZGRD So rén c%ﬁsmmus noon%

1589 00748 Qioiil | ROV Ru'dAL 55’ """”3&222" in ?mm ~

legs Oopws 011102 LOOP: MOV aal R $GET BYTE POINTER

8 B Wl % & gt

122 % hw 000002 no‘va a(Sq, rén g‘cx 17 $ AND STORE IT

1530 Dorues 13085 000375 R e 2% OTURP oFFsET?

xié'?é % 55?355 BNE Sb 9 2

1293 oom;g 635322 INCB ma)+ gonz

}ggg alorg 0142 . NP -(R2) co txscu E AS BRANCH

iaags,} DEVICE ADDRESSES FOLLOW - DO NOT CHANGE THE ORDER

1238 007474 177560 BEV:  LSR . :LOW SPEED RERDER

:g% 907476 177880 nig - HIGH SPEED SRERDER

1301 .SBTTL CASSETTE BOOT




SCROLLING ROM BOOTSTRAP FOR THE GT40  MACYLl 27(732) 09-SEP-76 15:17 PAGE 29
oocrob.g?x CRSSETTE BOOT |

1302

i% ! CRSSETTE B0OT

1 177500 ?ncs-msog sTR=11 CONTROL AND STATUS REGISTER
1 RIGIN¢ *sog

1 007500 012700 177580 taBOOT: M $TRC

13 . 0 5 (RO) 5&5 r unir 0

1 . 10701 RES: MOV PC,R1

1310 007510 062701 0O000S2 ADD -TAaLE- ,RI xnomg g TABLE
131 007514 012702 000375 MOV 5, R nsngnv TR. AND DATA n.nc

iaf oo;?}o 112103 . - MOVB u#,na

1314 007522 112110 L0OP1: MOVB  (R1)+,(RO) -conmo FROM man.e ro mcs
iais % @ié LOOP2 E" B gg"fnm % o atrs m TACS
317 2 Gl R Lo N mfssﬁ‘a

1319 %7534 mns;gs BMI xr nmus mv com
1320 % 11601 MOVB Sng) ma) "f 'E

1321 1 CMPB sFIRST a rs neno HOULD BE ’'240°
1322 007546 001767 BEQ LobPa :IF 0.K., GO READ ANOTHER BYTE
1323 007550 %% STOP: HALT *HALT ON’ERROR

iﬁ 007552 BR RES sRESTART ON CONTINUE

13&{; 007554 005710 DoNE:  TST (RO} :CHECK FOR ERROR

1 007556 100 BMI STOP SHALT ON ERROR

{3353 007560 00S007 : CLR PC iz "IJMP 2s0’

1330 00762 017640 taBLE: .WORD 17840 :. vr 240: READY+T-REQ.

1331 :. 37:  ILBS+READY+GO

1332 007SeM 002415 JWORD 2415 ;.av 1s~ SFB+GO

139 oo7sss 112024 “.WORD 112024 P BVIE 24: REAGSTL

1§§ T . EZEYTE 224: Renmf"ggw 0. mm.s
133 007570 000000 (000000 JWORD 0,0 - ; THESE ARE FILLER ng

1337 007574 167500 .WORD  TABOOT!160000 :POMER UP VECTOR AND PRIORITY
iaag 00757 (000340 JWORD 340 :

xg:n

1341 .SBTTL MR11-DB 800T




EQ
51

SCROLLING ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(732) 09-SEP-76 15:17 PAGE 30

DDGTDB.P1L MR11-08 BOOT

1 +MR11-DB BULK STORAGE PROGRAM LOADER LISTING
! : .=0RIGIN+1600 +KEEP TRACK OF ORIGIN
1346 007e00 010702 RF11: MOV PC,R2 sFIXED HEAD DISK (256 KW)
B
1
1
1351 007610 010702 RK1l: MOV PC,R2 sMOVING HEAD DISK (CARTRIDGE)
& i ke
1 16 M&
iass
1§ 007620 010702 TC11: MOV PC,R2
1358 007622 000N1? BR TAPES
13:%3 % émw ;ADDRESS OF WORD COUNT
1 :LAST COMMAND
‘3325 IRET COMMAND
fasa &wooo 54 Emon"'msx's
136 |
1
1 1 TM1i: MOV PC,R2
3 B M 1S
mg gme %5" ; ADDRES YTE COUNT
136 7644 "3
im 007646 11 60011 éx ST COMMAND
1%% % 1%8 1 : %ﬂ %
1
1
i.ﬂ mg omg RP11: Bngvol;&sa :MOVING HEAD DISK (PACK)
{E nnrsson“ 1nnuum 176716
1379
1381 S Oroend eSS ke 0 T S OF THE BRANCH
1&2%% TST (0)+ 65 "Eoc%?msrc
1@ am;;;g 1 v (0)+,R1 ORD COUNT ADDRESS
1 0076 g ? (1) : gn s 1 RECORD
1385 007674 7 (0)+ ;now-: or' gns"rm OMMAND
1 nu%’ 85 1 v (§» -(1) : orm% WORD r? COMMAND REG.
1 1011 BIT (0), {1 :LOOK FOR o% NDICATORS
1388 M g =2 ‘”8{§ gr AGRIN
(gu :D gommo cm.x FOR ERROR
1041 BIT (0),~(1) ,L 00K FOR SET ERROR BITS
1 1406 BEQ OTHER :
12 000112 (2) :RE

88
33

Emoag = TRY THE RERD

RAGAIN:

’é

;RF11 POWER UP VECTOR

e e
3
3 g

67608 RFVEC:

EETTEERR




SCROLLING ROM BOOTSTRAP FOR THE GTHC
MR11-DB BOOT

COGTDB.P

1393 %"58

+
1403
2

=

Boed P P e

R RS R

1
141
1411
141
141

10702
0l
177450

000000
167610

7"
167654
000340
167620
000340

177000

- 100200

MACY1l 27(732)

RC11:

OTHER:

RKVEC:
RCVEC:
RPVEC:
TCVEC:

0
5561!160000
RC11!160000
340
RP61!160000
?211!160000
340

03-SEP-76 15:17 PAGE 31

100 S 2L
ek

;FIXED HEAD DISK (G4KW) |
{COMRRND ORD (89 Is' THE REZET

WORD COUNT RDRS
RDDRESS T0 Rl
COUNT :

COHHQND 0_COMMAND REGISTER

; CHECK FOR

: IF_ NEITHER,

KEEP LOOKING

ERROR TRY’ RGRTN

sFILLER

sRK POWER UP VECTOR
:RC POWER UP VECTOR
;RP POMER UP VECTOR
;TC11 POMER UP VECTOR

.SBTTL ROM VERSION 1 VALUES
.PRGE .

»
re .




1456

S

£556e

ING ROM BOQTSTRAP FOR

P11

ROM VERSION

THE GT
VALUE

MACY1l 27(732) 09-SEP-76 15:17 PAGE 32

.USRBL AMA
sDATR PATTERN STORED IN THE STYO BOOTSTRAP VERSION 1 _
- RERERRERERE® THIS IS A IMAGE LISTING OF THE GTHO <VTHD> BOOTSTRAP #%s#¥xx

BHEYD?;E “3 gRR?RL6H92£COF THAT IN THE BOCTSTRAP ROMS

;BO0TVT.S09 Srs2/72 (SPECIAL>

- ee we o

: VT-40 BOOTSTRAP LORDER, VERSION S09, RELEASE ROl; 5/2/72
: COPYRIGHT %972 DIGITAL EQUIPMENT CORPORATION.
: 146 MAIN t
: MAYNARD, m HUSSETTS
: 01754
: WRITTEN BY JACK eunrfcss, SENIOR SYSTEMS ARCHITECT!
; THIS ROUTINE IS INTENDED TO BE LOADED IN THE ROM PORTION OF THE VT-40.
; REGISTER DEFINITIONS:
RO=%0 '
R1=%
H
R3=
=%4
RS=%5
Rb=%
R7=%
Rgf? '55“’“" T FOR cnu. olgfﬁc"nou
ima: 1 SEC mn
WORK1=R3 '&c RST WORK RE m:cxsrsn
scn:xansa' :scanrcn nz: G
LCKSM=WORK1 s OVERLAPPING DEFINITIONS FOR LORDER PORTION.
LBYT:RSTI : :
LBC=SC
LADR=INP1




S ING ROM BOQTST
B0GTD8. P11

1SC0

BESRARERE

utnuniuigidiuniuion
e s e s e e e s e
DO NOUN L WO

L7

B b0 Bt bt Dt e B p 0 B 0 Bt P ot P o B G2 b -0 B0 B ow B 2 P ~0 Brd P B et B0 B ® B0 B o ot o 0 P (ot s P B ¢

QBRI INERTR

ROM VERSION 1 VAL

036000
166000

0CO000
001360

022000
o
325610
it
1
Qus?76
=R
160000

000024

016000

e BB

016010 00000S

§ mg §ls;||:7 M

2767 (000201

RAP FOR THE GT

——— — ——— "

i

STARTA:

COREND=36000
ROMORG=166000

STARTX=0
STARTY=1360
VTQWC:I?EOW-ISUOW

PlOI

P*&Ei"‘iﬁé :

P100C=COREND-2+10000
PIOI =P100C-4
STKSRT=P10I1C-2-30000

JMPCIS=160000

PWRFAL=24

.=16000
.=ROMORG

MOV SPWRFAL+2,SCR1

v Re-tscau)
RESET

5 L.

MOV w201,

Hg MACYll 27(732) 09-SEP-76 15:17 PAGE 33

;FIRST LOCATION OF NON-CORE.
sMHERE THE ROM PROGRAM SHOULD GO.

;WHERE TO START DISPLAYING THE X POSITIONS.
;WHERE TO START DISPLAYING THE Y
4O PROGRAM COUNTER.

B s

10P-10 INPUT STATUS.
%zi'ﬁ??ﬁ%’?‘-

s INPUT cimacr

sTHE VT-40 DISPLAY JUMP INSTRUCTION.

;POWMER FRIL RESTART LOCATION.

;SET THE ORIGIN NOW!!!!

PICK I.P PQINTER £ P.F. STRTUS.

; gﬁ TFSIRES?NT LOCATION.

;RESET THE BUS.

R T

0 QUTPUT.




bt
Rt
-

B

—
w
—

2

&
3
&

HESE
5 Remnaeae

:

SPRSONEEE<H

P b2 p= s o= et s s P [ e e Sy B bt o o e po =t fe e

oorororo oo oo oo

£

s
B

8R¥R8rzhe 28

AR S

33

000000
Bt bms P p—o b= Pca
oo oo
Bz Pt Pt Pt B B

SR ERREEREEIIIAIIN
T

(Talla

Pt Bt Bt Bt Bt Gt B B Bt Pt B P Pt Pt et Pt P Pt P e ot ot Pt Pt Pt P P s ot o (ot et Pt s P (o e ot et (e P s e P P s P P P P P e e Pt s
uin
o
e
000
P P Pa
o'oron
3T

OR THE GTYO  MACY1l 27(732) 09-SEP-76 15:17 PAGE 34
RSION 1 VALUES e
015770 RSTRT: gox tggsm,sr sSET u"n’ T
160000 V o.mpoxs mpa :PLACE R }u'ﬁn INSTRUCTION IN A REGISTER.
MOV INP sMOVE 1T ocm
166756 MOV i) ﬁuswoo , (LADR) mss #ommg INTO nazns
— 3 B ey sssp&"ﬁ.&m R A T
% CLR 9 3L£nn THE oxsn.nv PROGRAM COUNTER AND START.
000210 MAJOR: @ PC,GTCHR $GT A CHARRCTER NOW.
NP
166072 MOV $MAJOR+150000, -(SP) s INSERT IN DISPLAY BUFFER NOW.
DOCHAR: MOV UIJR SCR1 : mnfm w rr}on NOW.
S’Ti f 5}31’@““’ :c AR FUT 1551.03; Jup
v INP2, (SCR1)+ :sﬁcx m MWmﬁ'm REPLACE CURREN
LR . (scrRD) iR DI UMP TO .
CLR (LADR) : nc CURRENT DISPLAY JUMP BY THE CHARACT
BIS RETL, (LADR)+ ,;r S DONE uxs WAY TO WASTE 2 CYCLES.
MOV ;wa,u.mm :T0 AV om nn n$ mouz NITH THE VT4O0.
RTS C sAND FINAL
7 000124 GT8: JSR  PC,GTSIX sGT SIX BITS NOW,
MOV REt1,=(5P) s SAVE gug CHARACTER NOW.
. GTBY: ﬁn 1334 Es" "? THE mc?c REGISTER: NOM.
~ GTPBY: TST * s .mcnmm WHERE TO GO.
166250 ADD GT8TE+150000¢ INP2),PC sUPDATE PC NOMW.
GT8P=, |
000104 GT81: JSR PC cvsxx :GT A cu-macn:n
: ggr %i' :SAVE FOR A SECOND.




SCROLLING ROM BOOTSTRAP FOR THE GTHO
DDGTDB.P1L

IS

1595

AR AR AR AR

e e s P s s Pt s ot e P

1610

-1

AR AR AR R RAT

B B B

SES5hE

‘0lele2
016164

ROM VERSION 1 VALUES

i

a_,H_Hb,”
i

2
<

SEEE B

005726
012700 015772
;ﬁg 0000&eM
1774
11

e —— — " - e

MRCY11 27(732) 09-SEP-76 15:17 PAGE 35

GT82:

GT83

GT8TB

GTSIX:

GTCHP:

GTCHR:
GTCHL:

" RSL RET1
SSLB RET1
= KR
- v ? P)+ RET1
E?s PEP '
ASL ne;x
o
R WORK2
ASLB  RETI
ROLB  WORK2
B
. WORK2
ASLB  RETI
ROLB  WORK
MOV WORK2,RET]
v (SP)+, WORK2
RTS -
ROL 11
a& -ﬁn
RORB 527'"12
ROR WORK2
s B
= T .2
] GT81-GTEP
" srg-m
. 183-GT
.WORD GTBY-GTBP
JSR PC,GTCHR
&m n%.m
T
BGT L
RTS PC
TST (SP)+
MOV $P101C-30000,RET1
gsn PC, CHECK
1 11
Q TCHL
MOV SRETL,~(SP)
CLR  (RET1}+

;SHIFT TO LEFT OF BYTE

;PACK THEM IN.
;A GOOD 8 BIT THING.
;POP AND RETURN NOx.

;WORST CRSE. SHIFT 4

;FINAL CHARACTER ASSEMBLED.
;sgg ?TRCK.

URN NOW.
;PUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND.

. $UPDATE THE STRCK.

+SET UP POINTER TO THE INPUT CHARACTER.
sANY CHARACTERS THERE?

;PUSH THE CHAR ON STRCK.
;CLEAR THE CHAR GOT FLAG NOMW.




| SCROLLING ROM BOOTSTRAP FOR THE GTHO
DDGTDB.P11 ROM VERSION 1 VALUES

1650 016326 042716 177600
1 1 001764
1 1 022716 000177
f { b 000175
feed BiB3dE 7007
isss oisaso misw ik

|v-
tees Oib3eE O6iBss
. 1659 gxsaso 021027 000114
1660 016384 001455
16es
1 016366 011610
1663 016370 Ol
s Bl By ooovs
1559 016400 80307
1667
1668
1669
1670
i
1675 | |
1674 o8 ;
1675 016402 005767 027370
16 81 419
16 16410 1 007200
1678 016414 100005
1679 016416 016767 027354 007172
ié‘g? D16424 00S067 027346 -
1682 0ib430 105767 011124
1689 OlEu3 1l674e 011120
| ig 812:'-42 ' 1577?3 mﬁmx 011110
1687 016450 %;1‘;,7 177726
-1688 016454 57 027316
.'1689 016 137;
iggllz 16 12667 007130

o
288

giewss 1fRorl O7M°

o P

1695 815’47‘4 116767 007112

1656 1650% 052767 177400 027262
igg 016510 012767 007 007072
16939 016516 000207

1700

iml

1708

1704

i

MACY1l 27(732)

BIC

GTNP: MOV

CHECK: TST
BEQ

1STB

CLR
CHECK1: TSTB
BPL

MOV

CHECK2: JSR

TST
BNE
MOV

CHECKS: 3{8
MOVB
BIS
MOV

CHECKY4: RTS

KO3

03-SEP-76 15:17 PAGE 36

I-EOO (SP)

770 csP
lh@ ,ORET!

(SP) ,aRET1

asin* si22

SRET!, 8114
LORD

(SP) ansn
éggx‘bx
GTCHR

PC

P100C

CK1
CHECK1
P100C,Pi00B
P100C

KBDIS
HECK3

KBDKgb-(SPJ

CLEAR AWAY PARITY NOW.
; IF ZERO, GT ANOTHER

ALSO_IGNORE RUBOUTS.

;NO&IT A "1758"

; YEP, RESE; IN CASE OF ABORT.
YEP RESTART

;1S IT AN L

s YEP. LOAD.

;NOW DO THE FDUGING.

; IF ALTMODE, LOOP

%usmmroourpm"
;WE_DO. IS THE 10 READY?

:NOT QUITE.

:17°S READY. SEND THE CHARACTER.
:AND THE SAVED CHARACTER.

sHEY, IS THE KEYBOARD READY?
:NOPE. NO LUCK.

s YEP. SRVE THE_CHARACTER NOW.
sAND REENABLE THE CWIC&TIONS DEVICE.

;IS THE OQUTPUT READY?

IF NOT IM’;ET T1
TI-E CHARACTER.

,&?TI'E l? TALKING TO ME.

TER _NOW.
I *S NONE_ZERO.
,REINITIH.IZE COMMUNICATION LINE.
;AND RETURN.




S = e S e

SCROLLING ROM BOOTSTRAP FOR THE GTYO  MACY1l 27(732) 09-SEP-76 15:17 PAGE 37
DDGTDE.P11 ROM VERSION 1 VALUES i

1

.

1718

171

xng_

171

1714 !

171

i;i; : THE L OADER

1719 Qlesss Dtz 17 LORD: 60 #1750, (INPR) "“"°‘"5'°°Wéﬁ%%%¥%

i;gtl: 815525 31 315998 MOV o§ aoo? sRESET s?nck POIN |

i;ag oissaa ¥ aaams LLD2: CLR LCKSM . o & or :CLERR THE CHECKSUM

i @&% fecs  LBYT s e
16542 (001373 BNE LLD2 s NOPE. mn AWHILE

% 016544 004767 0000&0 JSR PC,LPTR sYEP. GT NEXT CHARACTER.

o i g OB MR

9 B o 8 miE i

735 i 37 7 0000S2 gso ""5,'25 "é'?r“ EOF

ﬁ 8125;3 %531 . ..33 tﬁﬁ% : AND % TIMES SAKE.
gi% ggml.? 000026 LLD3: éasg ngb'-im :GT A avrg&;o&é% "&-: "Emw'm’
oigg 601751 agoa twa
016610 012700 LBAD: nggﬁ tPcnggnsn '%ﬁ. % SOME CHARACTERS NOM.
16612
16614
016620

off ol 1t S, kil

LLE(YJ;' (LADR) + i%l’ﬁﬂﬂgé.m CORE.

:
:
.

1

GO DT E A Y oA,

o rt 2 P2 §—5 Gt B Pt P b B0 Bt o P8 B B2 Bt B2 S 0 s e ot Pt 2 b 2 ot ot o D Pt o Pt P o Pmn

3%%330 noqggz 177276 LPTR: ggg crgo e g'r,og g’s’f_ NOW.
) R o e
l
§i?§3 To0de L7700 LGWRD: 38 LBtY ~tse) 6T R O e FoR A SECOND.
{sssn g‘g 177750 JSR k%’ #ﬁ :GT moﬂéw&mrzi: i
1 IS )+,LBYT 'AND RETURN WITH A 16 BITER.
Bieces Bia” %# ARD RETORN-
761 Dl1e664 000207 RTS




—3

g
&

2

JSELFATER

J

B f—o B2 =9 D b Pt B0 P P Bd s
B

722 000000
16724 000776

JEEI

B33

e

[on [ Jow T o Jom o o ]
= he s pe s e P P
ooorororooo

FREFSIS
i

SRt P AN S A SRR ST

NOTU £ WO

Bopob-obobs —=hob b=t b b B b Bt s B b2 3 B B =2 == S Gt P P [ B B s b s G ot Bt s Bmo B v b P = o

[eeleafealeeloaleeles)
e pap—o s p o P ps

BOOTSTRAP FOR l'E GTﬂg MACY1l 27(732)

767 17775M LIMP: '{gs
004767 177730 JSR

1 Q
805708 ROV
07 75 . ‘BVE
04767 oooﬁas isaT
016726 000136 LIMPL: JMP
7 1774 :
4 46 SENDIT ‘E'r'
001 BNE
010067 0OBESO MOV
CLRB
SWAB

RS

—— . ———— —— & - - -

03-SEP-76 15:17 PAGE 38 -

P
5?\‘ -(gp) gnvs 'oum“?l-: smcx
PC L# :GT A cubn
s xr ZERO?
Lano ;YEP. WHAT CRAP. .
81, (SP) :1S 1T 0DD? TN
LIMP1 :YEP. START PROGRAM GOING NOW
(PC)+ RET! s TELL POP-10 WE’VE LORDED OK
175, 107 :*CTRL GOOD
107,175 - :»GOOD CTRL" .
PC,SENDIT - |
=2
A(SP)+ :AND AWAY KE GO.

PC, CHECK iPO n-lé' QUTPUT DEVICE NOW.
Pmqu:r 80 . L

3571,91003 : 90?1{ c#nc |
RET] :CLEAR ms sm

RET] :AND SWAP THEM

ggron :IF NOT EQUAL, nmnr




SCROLLING ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(732)

DOGTDB.P11

1§;§
181
! .

1821

185

R

B

Bs s = s p—s pt s Bt s o e o Pms po B Ps

CEFEFF L

s

ROM VERSION 1 VALUES

000001 .END

NO3. l

03-SEP-76 15:17 PAGE 39

THIS IS THE INITIALIZING VT40 PROGRAM WHICH

CeTen L= URBTE" 2ERE Tl B?EE" Wah@"“%“ RE.

170256 : sLOAD STATUS REGISTER FOR NORMAL OPERATION.
nglE‘! sSET POINT MODE, “NORMAL".

TARTX X COORDIMTE

STRARTY Y _COORDINAT

00000 SET CHARACTER_MODE.

MPDIS s THEN JUMP TO THE POWERFAIL LOCATION.
PWRFAL +4 sTO DISPLAY USERS CHARACTERS.




SCROLLING ROM BOQTSTRAP FOR T

0DGTDB.PIL CROSS REFERENC

§

AR
PROQ

A4
gae.

L

§§§§§§§§§§§a
sl N7-ToN
8838
Sanad

ANgRIEey
32528 gg?gﬁf
88

o
2eh

"a"‘
ERe

4-4
€O oL

»
M
-
o

a8
r

4

g

~—

5

L0 0N

oy

D 0= =2 b=o P~ p=o p=o p=o () p=o b
g

o

o
—
o
o

[
~

RE
1

S

l

[l
R
(ﬂﬂg

ISRBRTEIE

:.—- ~3
BAe

978

HE

- 24
&
=

=00+~ ™M

T

g5
3808

T

(=

l

e
W1~ IN= 13D £
N
A s N
k4

b e o b s
GARR
U@Qm

- s 5 oF

3 £E32

b
B8
L =

1
18288

MACY1l 27(732)
== USER SYMBOLS

1076 1109

Bgl 702
;09 826
4] 7e7
938 949
3bl 36
1687 1798
1682
TE42 771%
g8ss 85t
1048
895
bY3* 833
QSO# SSl#
E4be (%]
200#* clb#
4108 415
377%
1261
937
902 904

g’;gl

787

856
729

"11388
383

775%

857

83+

bbb+

2les

918

04

09-SEP-76 15:17 PAGE 41

8c3 857

7see 773 78S

223




SCROLLING ROM BOQTSTRAP FOR

DDGTDB.P11 CROSS REFERE
GETE 008712 980
GET : 006 981
GET83 006772 982
006 2 :
-
HY= i;;ZI
TBUSE “ %
GTCHL 016312 16458
GICHP  D1630M 16428
-GTCHR . 81 15§§
TNP 1 16
GTSIX 8;5144 }Egg
S s ] S83s
G = 6?§§§§ S84s
T8 16132 15828
GT8P = Q1B 15893
GT8TE = 0! 1587
°’E§ 16182 1591s
GT 16200 16028
o783 16232 16168
Gl giblse 158Ss
HERDER Q0B47M4 816
HOLD = S43s
HSR = 177850 12678
ICNT 001014 1768
ICOUNT 002124 392
IMAGE 001004 1728
INCR = 000100 11798
INL. /000001 13658
TN 2000008 {4338
INSERT 008350 749
INSRTL (006408 807
INSRTX (0064 80S
%NTX = 11808
NG = 000 11468
i A ¢
INTS = Dosed0 11408
INTY = 003000 11508
INTS = 003200 11S1s
NS = 00300 11258
1Yo = Do0040 {1338
g B
JMPDIS= 160000 1S0Ss
KBCIB = 027562 SEls
KBDIS = S80s
LAOR = 1 14788
LERD 16610 153;
LBC sx% 14778
LBYT =%00 14768
LCKSM =% 14758

X

GTyO
TABLE =-

950
1002

1647
165
163
16628
1586#»

L d

SRERRRERAEE

S

1237

&
10178

]

4S1¥
978
1EHH
798
g8iSs
1202

1228

1665

860

1629

867s
1007

291#
4S4#
986%
1560
803s

1206

1751%»

1190%

1630

1009+

1050#
1564

1210

925#

1495
1S46#

1753#
174
1766

1011#

1585#

1048+

1536+
1557

o4

MACY1L 27(732) 03-SEP-76 - 1S
DStR sTHBOLE

:17 PAGE 42
1012 1013
1586 1587

1752% 1757

1019% ~-1021#

1718%

1564

1759

1713

1734

1760#

1747»

1764
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DO4

BRI RIS e R o T e

| 100e¢  1009%
1093 1095

100y#
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-
w ™
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SCROLLING ROM BOOTSTRAP FOR THE GTNO

0DGTDB.PLL
QTHER
TLIT

eccs
g, R

PC  =%000C07

S
Z
7

+=—1

33333333 3
" S

2 s oo s
OOWD

RSABEZE2S

L

7

3
R

00
b b=t b~

RoB

oW

Lo

v

VOUVVOVVO
Pt Dt Pt Bt Pt Pt
—
<&

33
-

M
"

AAR
"84
2 E

=0 P—o § 0 p—o P Post o P> o B0 oo e

1347

gg

4208

$5858NT

L L

ZBFaTRT IS ARAREREN

A ur

Y

L

1352
2

i
o5

135

RORRAS

a—o—oz e o pa P e b pa
SRS
~
£

B
£
e

1649%

MACY1l 27(732)
‘CROSS REFERENCE TRBLE -- USER SYMBOLS

1376 1391
107§ 1108
Ylls

3
Y

Y
9
106

B4 636+
346

354

1546 1834
1644 1695#
1535 1693
1690 1798#
16 1679
1837 1677
1“3 : 1‘!0'0
1608% 1?1’8!
1654 1656#
el3 c4s
1

IQ;! 1308#%
1?.7? 1281%
149

1272¢% 1274%

09-SEP-76 15:17 PAGE 4Y

1399

7e4%

&
1088%
1285
1614%
1741

1234
702%

1696#
1697%

1680%

2sB#

1314%
1283+

1279+

1403

734%
Q43
1092+

1223
1744

1238
BO3%

1688

o%
1099

1835

1750%
1249
804

1796

1593+
ie1%
16ba*

oy

1289

5
e
1ed8s
1754%

oof

bl

e
E un

1326
1290+

1291

$39x
1102%
14668
1645%
1756#

808

1381+#
1309+

1293%

1404
1310%

795%
1033
1274
1548»
1687%
1761#%

81S

1599+
1770%

14558
1312
1311%

I

79
1551#
16

1763%

8le#

1602+
1644+
1798

1468
1314

1318+

' o
i
1309
1765%

Bl7%

S03#

1383#
1320%
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