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RBSTRACT

T&S OF THE PROGRAM SE 3 ITCH REGI TER CPU S,
, THE SHXTCH GISTE CHANGED HANGING

THE CWTENTS SWREG (170).

T L NSO O TP KRS

BOOTSTRN’ LORDERVERSION
e RS Lol el

- DATA DUMP TO THE CONSOLE TELETYPE
REWIREPENTS

EGUIPMENT

GT40 DISPLAY PROCESSOR WITH ROM BOOTSTRAPVERSION ! OR 2.
STORAGE

THIS PROGRAM USES MEMORY LOCATIONS 0-777¢ + 16000-1677&(8).
LORDING PROCEDURE

PROCEDURE FOR A NORMAL BINARY TAPE SWOULD BE FOLLOMED.
STARTING PROCEDURE

STARTING ADDRESSES
0200 PROGRAM O, ROM LOGIC TEST,

0204 PROGRAM 1, ROM DATA DuMP ON CONSOLE TTY.

SWITCH SETTINGS
CONSOLE SW 11=0 NORMAL RUN (B4, INTERATIONS/TEST)
¢ SW 1l= ? ROGRAM_INTERATIONS
¢ SW 08= EST RSION 2 ROM (S512. WORDS)
CONSOLE SW 08=! TEST AS VERSION 1 ROM (256. WORDS)
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o A mocnm DESCRIPTIONS

§.1 . en'co - LOGIC TESTS

T OGIC TESTS CONSIST OF 4 ROUTINES TC TEST THE GT40 ROM
BOOTSTRAP LOGIC

8.1.1 ROUTINE DESCRIPTIONS

[ .

- OUTINE TESTS
i 11 ADDRESSABILITY or GT4O ROM BOOTSTRAP
| Te gam nsuagoﬂ
. 13 w}?mo CI-Elaomsnw TIMES OUT WHEN REFERENCED BY A
: T4 THAT DATA nsm FROM THE ROM IS CORRECT
g.2 PRG1 - ROM DATA DUMP

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

6. ERRORS

THE PROGRAM WILL ONLY HALT ON ERROR. THE PROGRM DOES NOT
CMTRIN FRCIL;RIES FOR REPORTING ERROR CONDITI

TO PLACE T INTO A SCOPE LOOP, REPLACE THE ERROR
HALT WITH A NOP.

EXECUTION TIME

PRGO TN(ES APPROX. € SECONDS PER PRSS.
PROGI N/A
PROGZ N/R

‘4
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I T ME,BIN,SEQ,LD

RES, AMA

;:L0RD RDDRESS=0200

DEPRESS START

:STACK POINTER IS AT 500

LIST
sEopcc

o
R

STKPTR—SOO
SWREG: . 0
SWR: DSWR
.=200
JMP PRMTRS
JMP PRG.

;ADDRESS OF SWITCH REGISTER
; INITIARL STACK SETTING
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187

iw 1 ROMADD 'Eéggg ROM ADDRESS

00100C : $
il N B
1 3 H ;

| 1;; oomag ésn: 172002 DISPLAY STATUS REGISTER

173 00101 ILLER: 10 8 OF FILLER CHAR

= E e o

% ol D

{ 1 CHARA: O

178 001022 TERM: O X

178 %ma PRMTRS: MOV 8STKPTR, %6 :SET STACK PTR

ig? 1030 JSR PC, SWITEH :CHECK ROM VERSION

i% :PROGRAM O LOGIC TESTS

184 001034 001014 PRGO: CLR ICNT :CLEAR PRSS COUNT
' 185 001040 012706 000S00 PRGOR: MOV $STKPTR, %6

igg 001044 012737 001040 002100 MOV 8PRGOR,RETURN  ;SET RETURN ADDRESS FOR SCOPE
, igg s TEST1 TEST ABILITY TO REFERENCE ROM WITHOUT TIMING OUT
. 190 DO10S2 013700 001000 T1: MOV ROMADD, %0 :GET ROM SS
. 191 00105 013701 001002 MOV WORDS, %1 GET noonsgs chumsn
| 192 001062 012737 00il2Z 000004 MOV SERROR1, 4 :SET UP TIME OUT VECTOR
t 193 00i1070 011003 TiA: MOV (0),%3 s REFERENCE

184 001072 00S720 TST (0)4 : ROM
' 195 (001074 064037 001016 ADD -(0),DUMP :
| 196 001100 021010 CHP o), lo) :
197 DO01102 132020 BITB  (0)4,(0)+ :
' 138 001104 164037 001016 SUB -(0) DUMP
| 199 001110 062700 0O00J2 D #2,%0 ; INCREMENT POINTER
| 200 001114 00S301 DEC %1 : DECREMENT ADDRESS COUNTER
' 201 001ile 001364 BNE TIA :BRANCH IF NOT FINISHED
. 202 001120 000403 BR T1B :GO TO SCOPE LOOP

203 001122 022626 ERRORL: CMP (B)+, (B)+ *REPOSITION STACK
| 204 00il2% 000000 HALT . 'ERROR, TIME-QUT ON ROM ADDRESS
| 205 00i12s 000760 BR - TIA :LO0P ON ERROR

206 001130 104400 TiB:  SCOPE

n
S




GOl

G ROM BOOTSTRAP TEST MAINDEC-11-DDGTD-C MACY1l 27(1006’ 0S-NOV-76 12:17 PRGE 7
DOGTDC.P1I 1S-SEP-78 00:00

208
3?3 .TEST2 TEST THAT ROM DATA CAN BE READ RELIABLY.
1 1132 13;30 001 T2: MOV ROMADC, %0 :GET ROM ADDRESS
gié %ﬂ% §ia"é 000004 ;83 fra 55’.}'1 ?E} TIALI Ssrtx:r?ém FE VECTOR
214 “E& gos&g 001016 T2A:  CLR DUMP :x NITIALIZE DUMP
£18 0011 11 MOV (0),%3 :GET DATA
216 00115e 082037 001016 ADD (0) 4+, DUMP :ADD DATA TO
217 001162 163703 00101& SUB DUMP | %3 :SUBTRACT DATA FROM DATA
218 001166 001402 BEG T28 :BRANCH IF EQUAL
553 gu 020000 ERROR2: HALT :DATA ERROR
1172 000766 BR T2R :LOOP ON ERROR
221 001174 084037 001018 Te8:  BIC -(0),DUMP :CLEAR DUMP BITS
222 001200 001402 BEG 12C *BRANCH IF EQUAL TO ©
223 001202 000000 HALT :DATA
224 001204 000773 _ BR :LOOP ON ERROR
225 001206 021010 T2C:  CMP (0), (O) :COMPARE DATA
aag miaig 001402 B&T ;menmcm H IF EQUAL
Ess %1514 m B8 T2C :LOOP RROR
229 001216 122040 T2D: CMPB (0)+,-(D) : COMPARE onm (BYTE OPERATION)
230 %zaao 00} BEQ T2E *BRANCH IF EQUAL
231 D00lg22 mo% HALT -omn
535 D0l Oosoe r2E: 161 (B SENT AUBRESS POINTER
£ BI5GB 0Be §u T ADGRESE -OUNTER
235 001232 001346 BNE T2A nsrunn IF NOT DONE
23 001239 104400 SCOPE

n
4
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238
229 :TEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER
240 : THAN DATI BUS CYCLE
5:1'5 00123% 012706 000S00 T3: MOV #STKPTR, %6 :SET STACK PTR
243 001242 01 001000 MOV ROMADD, %0 :GET ROM noonss
g; 001 13701 001002 MOV WORDS, %1 :GET ADDRESS COUNTER
001 12737 001266 000004 T3RA: MOV 8738 4 :SET UP TIME OUT VECTOR
246 001260 010010 T3R: MOV %0, (0) :ATTEMPT TO ALTER DATA
247 001262 000000 HALT nsne IF DID NOT TIME OUT
gg 1264 gng;g BR T3R :LOOP ON ERROR
1266 01 001304 000004 T38: MOV £730,4 ssr uP nns om VECTOR
250 001274 022626 CMP (B)+, (B)+ R;Posn
g 1 T3C: INC (0) MPT T nu n DATA
1 HaLT IF DID NOT TIME OUT
253 001302 000775 BR T3C LOOP ON ERROR
g 88{3?3 012737 001324 00000M T3D: Eﬂ.’é g:)*; ?au EE;OSL!I'T}’DE ogcr VECTOR
3 %% %’% 177460 T3E: ’%T JROMADD nnsn;g_ 5%“.»'5?“1?“‘ =
%53 001322 mnunnun BR T3E "f& ON eénoa
255 miaeq 005720 T3F: rg 58}1 o m ADDRESS POINTER
8 3013 BEsst e 85”22 ?“aBoasss COUNTER
1 301347 BNE T3RA E’E F NOT
1 12737 00000 000004 MOV 86, 94 STORE nne ouT TRAP

104400 SCOPE s SCOPE LOOP

g
g
i
n
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COYPME THE ROM DATA TO THE IMAGE DATA
RO=WORD NUMBER

R A LA L L 1

THA:

T4B:

THE:
END:

DONED:

15:

DONEL:

R1=G00D ADDRESS
R2=G00D DATA
R3=BAD noonsss
R4=BRAD DRATA

o
o A
MOV (%1), /.é
MOV (%3) %4
CMP %2, %4
BEQ T48

HALT

BR T4A

CMP (%1)+,(%3)+
INC %0

CMP WORDS , %0
BNE T4A
SCOPE

INC ICNT
MOV

MOV cabr 8TPDBR
7518 aa TPLSR
BPL

MOV aan7 J8TPDBR
1578 3sTPLSR
BPL 18

MOV 2842, %0
BEQ DONE |
RESET

RESET

JSR 7,(0)
NOP

NOP

NOP

IMP PRGO

;SET UP INITIAL WORD COUNT

S 1£ SIS RGR on

tREAD EXPECTED VALUE
sREAD ROM_VALUE
COHPQRE EXPECTED TO THE VALUE RERD

RRNCH CORRE
£OH VN.LE FFIILED TO EQUAL EXPECTED

; INCREMENT ADDRESSES POINTERS
; INCREMENT COUNT

: COMPARE IF WORD
;BRANCH IF NOT LAST WORD

; INCREMENT PASS COUNT
:RING THE GTY0 BELL
:RING THE TELETYPE BELL

;RETURN TO DECTAPE MONITOR?

s RETURN!
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DOGTDC.P11
307
308
309
310 001
i1 001
3ig 00l
313 001
Ji4 001
3{5 00{
319 881
318 001
313 001
320 001
321 001
3c2 001
323 001
e4 001
325 001
326 001
327 001
3e8 001
329 ﬂﬂi
UL
el
23 00%
oot
00!
00l
001
00!
001
00!
001
00!
001
001

FhEaRLERIRRYE

¥
N

mm%
by
o

RGN LB DKo A R

oo
P b
oo

ERTEF SERRR NS

177566

: THIS PROGRAM TYPES OUT ROM DATA

PRGI:

PRGIA:

PRG1B:

PRGIC:

PRGID:

MACY!11 27(1006°
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$STKPTR, "2
os a4
PC. SWITCH
g, tveEN
g, TYPEM
uonost-/.x
810, %2 -
TPcén
/.0 D2BTYP
7,024
s TYPEM
(0)+,D2BTYP
7.02A
TPCSR
=4
'i , TPDBR
PRG1D
whalc
5, TYPEM

PRG1B
S5, TYPEM

S, TYPEM

PRG1

GET STARTING ADDRESS
:GET_ADDRESS INDICATOR

sWAIT FOR

: TELEPRINTER FLAG
:GET RDDRESS

RND TYPE IT

HRIT FOR

skngsncER FLAG

RLL DATA TYPED
:G0 TO FINISH

;RETURN TO PRGIB
GETEQDDRESS INDICATOR

/LF
;RETURN TO PRG1B

;ROUTINE TO LOOP ON R SINGLE ADDRESS
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JSSECHREEREE UEAIarELE 8

W
q
-

FRETEENEE R L RERERRRR

800
1

E”EQE::EE
HERIIELE

B

26N

177564
001012
00oz12
177564
001020

002076
002076

802108

177776
1777e4

TSTRAP TEST MAINDEC-11-DDGTD-C
15-SEP-76 00:00

001022

00004S

177566
001012
177566

177566

177566

176140
176130
002074

MACY1l 27(1006’
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;ROUTINE TO TYPE A MESSAGE

TYPEM: HOS

VB
TYPEMA: MOVB
¢cMPB
BNE
MOV
1STB
BPL
RTS

TYPEMB: CMPB

TYPEMC:

; SCOPE ROUTINE.

SCOPEC: BIT
BNE
BIT

e

BEQ
INC

er

MOV
RTI1
600

SCOPEG:

SE0PR

SCOPEB 2
J MP

. WORD
7St

7'05153’ %“XE REnEIgEER A N RO
{30+ T2rn R R RHINATOR CHARACTER
(o:+ CHARA :GET NEXT CHARACTER
CHARA, TERM :WAS NEXT CHARACTER THE TERM
TYPEMB : CHARACTER
-(6),%0 'RESTORE RO
SR

5 :AND EXIT
gmm "co'-/ :WAS CHARACTER %
TPCSR s TEST TELEPRINTER FLAG

:AND WAIT FOR DONE
naxs TPDBR :LOAD TELEPRINTER WITH CAR. RET
F;ILLER FILCNT :LOAD FILLER COUNT
:g TPDBR :PRINT FILLER CHAR

PSR s TEST TELEPRINTER FLAG

a.q

FILCNT rxmsréo F?ELES%E

2% BR IF NOT

8212, TPDBR ,Lono mmea WITH LINE FEED
TYPEMA :GET NEXT CHARACTER

TPCSR s TEST TELEPRINTER FLAG

.-4 :AND WAIT FOR DONE

CHARA, TPDBR :LOAD TELEPRINTER BUFFER

TYPEMA :AND GET NEXT CHARACTER

THIS ROUTINE IS ENTERED AT THE END OF EACH SUBTEST.

#40000, JSKR ; TEST SR FOR SCOPE
SCOPEB ; YES SCOPE
#4000, ISR s TEST FOR_ITERATION

% &g%T IT RﬂTION

ITERRTION OPPLETE GO TO SCOPEG
NCREMENT ITERATION COUN

gfsng TYERATION COUNT

gcggél? ICOUNT
§8°"E?

376, RETURN g)s(}Tnoonsss OF NEXT TEST
: CONTAINS SUBTEST ITERATION COUNT

0 comnms RETURN PC FOR SCOPE

(b)+ :POP PC

(6)+,PSK *RESTORE CONDITION CODES

JRETURN
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339
400
%0 : THIS ROUTINE CONVERTS AN OCTAL NUMBER TO ASCII AND TYPES IT ON THE TTY.
403 000000 D2BTYP: O
404 013746 177584 02R: MOV IECS? ;(s) sgvs TPCSR
. 818548 oA 1 130VE AT
408 o1 y ROV 0y ?\(fg)/o SR¥E TA T0 BE TYPED

o13787 Boabte MOV % 18T ROONTER
410 005002 CLR :CLEAR uonxmc REGISTER
411 006100 ROL MOV FIRST BIT (MSB) INTO
3{% Deors 000260 02RA Ao /3 2 na

%

414 1E 057E E% 177564 TST8  TPCSR TEST m.sgn?msn
415 100375 BPL =4 FLAG AND WAIT UNTIL DONE
416 010237 177566 MOV %2, TPDBR :LOAD TELEPRINTER BUFFER
417 00S002 CLR %e :CLEAR uoaxmc REGISTER
418 006100 ROL %0 :ROTATE THE
419 006102 ROL % NEXT
420 005100 ROL %0 :0CTAL CHARACTER ’
421 006102 ROL %2 : INTO

006100 ROL %0 Recrsnzn
423 006102 ROL %2 : TWO
<24 005301 DEC %1 : DECREMENT coumsn
528 001360 BNE 02RR G0 TO 02RA IF NOT 0
426 012600 MOV (B)+,%0 :FINISHED. RESTORE REGISTERS
427 012601 MOV (B)+, %] ;
5 gxasg; MOV (B)+, %2
- 12637 177584 MOV (6)+. TPCSR :AND TPCSR
:g? 000207 RTS 7 :AND EXIT

N
N RS

Y :ASCII MESSAGES

4 022500 0S2107 032055 f7: .nssc%% '3%GT-40 ROM DATR%%a’

434 020060 047522 020115

4% FRIRL S .

437 100 022445 100 M8: JASCII '@uxd’

438 100 020040 100 MS: .RSCII '3 @

3433 002256 -EVEN

441 013746 000004 SWITCH: MOV JSERRVEC, -(SP)  ;SAVE vscrons CONTENTS

4y 81 og;g;g MOV us acsm wgc :SET UP FOR TRAP

54 1 1 000172 MOV :SET UP TO TEST FOR SWITCH REGISTER

444 OC 022777 177777 175666 CMP n-x at.m Eﬁﬂcﬁ“& guncg necgggggm
) 1 41 ]

e D0k DRams B %3 {RO. S TCR RECTSTER

447 002310 022626 18: CMP (SP)+, (SP)+ :POP 2 WORDS OFF STACK

::a 002312 012737 000170 000172 gg :ox ?ggﬁgcageg@sc RSEST& 0 c;g;g%éuxgcu REGISTER
453 %@ 855?9; % 175640 B?T #5400, JSKR 5
4] 002332 001007 BNE 4§ an rr vsnsxon
gxgg; %&8% 001002 MOV 8512, ,WORDS :SET UP VERSION a LENGTH
001004 MOV #STARY, IMAGE  :SET UP VERSION 2 STARTING ADD.
4S4 002350 000406 BR cs§
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- DDGTDC.P1l 15-SEP-7& 00:00

JE OOE%ER BI57% BOGORD BBBS M ROV MSTRwrAlimAce  3ET Up VERZION 1 STafTing aoc.
q"lgg 002366 000207 3 H RTS PC
4S9 .SBTTL ROM VERSION 2 VALUES
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GT40 ROM BOOTSTRAP TEST MAINDEC-11-DDGTD-C MACY1l 27(1006) 0S-NOV-76 12:17 PAGE 14
DOGTDC.P11 1S-SEP-76 00:00 ROM VERSION & VALUES

S EFEERHHFHRR IR R R AR R RN RRRRRRRRRES
EXCEPT FOR THE NEW ORGIN ADDRESS AND SEVERAL "!160000"

F SS FUDGING THIS IS AN EXRCT COPY OF THE CONTENTS
O THE G7-30 BOOTSRAP VERBION
ii**i*!***!!*i*!!!!l!l!!*lill*!!l!li*l*!*l!lli*ll**!l*ll

s 2

467 .TITLE SCROLLING ROM BOOTSTRAP FOR THE GTH40

47S ' ; BOOTGT.T1b oCT 10, 1973

489 ' . COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
: 146 MAIN STREEt
MAYNARD, MASSACHUSETTS

g

754

- 488 : WRITTEN BY JACK BURNESS.

494 : THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
] THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF
496 ; MEMORY SERRCH FOR THE LORDER.

501 .ENRBL ABS,AMA ;ASSEMBLER DIRECTIVES FOR ABSOLUTE BINARY OUTPUT
. ; NOTE: USE "MACDLX™ TO ASSEMBLE THIS PROGRAM.

SRR AZERER

unuun

bt hma ba B
wn—0O

.SBTTL DEFINITION SECTION
.PAGE
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SCROLLING RO™ BOOTSTRAP FOR THE GTHC

DOGTOC.PLL 18-SeP-76 00:00
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5

i

sS4

[

:

188

i

: GT40 DEFINTIONS

gOIN?R-R
e
COUNTR=RS

; LORDER DEFINITIONS

L.BYT=CHAR
L.ADR=POINTR
L.BL=TRBCNT
L. CKSM=COUNTR
INDEX=SCAN

;DEFINE STANDARRD VALUES.

[ECINTS To'Next TNSERTION SYTE IN DISPLAY BUFFER
:CHARACTER C MTEH OR THE I&R URE
S

(g
IGENERALLY CONTRINS A POINTER WH

;1S USED WHEN SCANNING MEMORY FOR SOMETHING.
:TYPICALLY A TEMPORARY WHICH IS USED 70 RETAIN
:A VALLUE FOR A SHORT TIME.

:TYPICALLY USED AS A COUNTER

oI L SR L S,
P )

iCHECKSUM ON T

: INDICATES HOW 10O RSSEH&E THE 8 BIT CHARACTER.
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ROM BOOTSTRAP FOR THE GTWQ
1S-SeP-7¢ 00:00

1866000

178810
17Skle
1 4

16

177560
177562

172000
172002

007012
Q0s0l
000!

160000
173000

23

5%
i

g FEEE
DO
BB

g

GT40PC=172000
GTHOSR=GT4OPC+2

BSTRRT-IM
BLIMIT=7000

CORETR=q

JW’%IHIT‘IO.

NUML IN=

R

DISJMP=16000C
DISTOP=173000

-NOV-76 12:17 PAGE 1&

MARJOR SYSTEM DEFINITIONS

:ORIGIN OF THE BOCTSTRAF.

IPPUT TATUS REGISTER OF DL1!
; INPUT_CHRRACTER FROM DLI!
:QUTPUT STATUS OF THE OL1l
:0UTPUT CHARACTER TO THE DLll

;KEYBORRD INPUT STATUS
:CURRENT CHARACTER FROM KEYBORRD.

;GT40 PROGRAM COUNTER.
:GT40 STATUS REGISTER ADODRESS.

.WPROXIMTE END THE DISPLAY BUFFER
;LOCRT;ON OF IN TIR.%ZQTION ?TQCK.

;LOCATION OF -11 TRAP VECTCR.

;WHERE THE POINTER IS TQ FIRST CHAR ON SCREEN
;NUMBER OF LINES ON TEXT TO SHOW ON THE SCREEN

; CARRIAGE RETURN - LINE FEED
s THE “KEY" CHARAC (1.E.

;THE GT40 JMP INSTRUCTION
:THE GT40 STOP DISPLAY INSTRUCTION.

.gggL INITIALIZATION AND RESTART CODE
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514

ROLL
TOX.
821
B2z
623
£33
£35
£26
627
c3e
€23
£30
631
B3z
£33
£33
£35
3%
637
638
£33

1

NG
11

0

KOM BOOTSTRAP FOR THE GTYO
1S-8EP-78 00:00

000007 175610
007778

175614
166ESe

000004
166042

175614
175¢e14

D02

MACY1l 27(1008) 0S-NOV-7& 12:17 PRGE 17
INITIALIZATION AND RESTART CODE
: GT40 BOOTSTRAP CODE
.=6000
: .=0RIGIN :DEFINE ORIGIN OF THE BOOTSTRAP.
: | COLD INITIALIZATION CODE
START: RESET NOW.
%5 :g&}é% m?gm“fs? RDL 5 mmmmg STACK
igTALISH 0 G000 TEMPORY
INC DL110S :SET BRERK BIT
ISR scm.wn.xmaoooc FOR 2 CHARACTER TIMES
.WORD O :SEND TWO ZERO’
MOV 8CORSTR, SCAN :GET ADDRESS OF BAD CORE TRAP VECTOR.
MOV sNOTHERE ? 160000, (SCAN)+ :AND INSERT A POINTER TO US THERE.
ENDCOR: CLR (SCAN)+ :NOW CLEAR ALL OF MEMORY BEYOND n: POINT'-’R.
8g ENDCOR :UNTIL WE RUN OUT OF MEMORY AND T
NOTHER: TST -(SCAN) KE TRAP QUT bﬁ COME Hens
UP POIN 600D' CORE.
NO'I’ THAT IF WE TRAP OUT AGAIN, IT
1S STILL OK, BECAUSE u&: WILL Lbop
uml. s£ r.;'r A GOOD CORE ADDRESS
MOV SCAN, SP ONE, THAT IS LAST LOCATION
mr mcuxr? "AND HENCE OUR SP.
18: 7STB  DL110S :SEE I § DONE
BPL 1§ :NO GO BACK
CLR DL110S :CLEAR BREAK BIT

: RESTART INITIALIZATION CODE WHEN COMMUNICATIONS IS WORKING.
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SCROLLING ROM BOOTSTRAP FOR THE GT4O
DOGTDC.P1I 1S-SeP-76 00:00

00777¢

BiEEd B380%6

00S015

008060
R
BE A

104 012703

G

166432

PR8e Tho
%
P

® *) 2pah o [N =N Y

RRGE Roib

&

126 012701

SINNNNNNN
L el Sl o Sl e el
NN L wWwhoe-0O

MACYLl 27(1006)

RESTRT: BIS

o

SETLP!L: Bgv

MOV

SETLP2: MOV
BEQ
MOV

SETLP3: MOV

BE+

SETDUN: MOV

EQ2

0S-NOV-76 12:17 PAGE 18
INITIALIZATION AND RESTART CODE

8TMPEND, SP

M};%IN-MIN . SCAN

8CRLF, (SCAN)+
TRBCNY

SETLPI
sSETUP! 160000, SCAN

(SCAN) +, TRBCNT
sgcmu POINTR
%gcn?cmri‘)rﬁ(POINTRn
EiLes

sBLIMIT-2,POINTR

LSBTTL VTOS SIMULATOR
.PAGE

;FORCE THE SP TO LIMIT OF EXISTING CORE.

THE KEY_AREAS COF THE

; DISPLAY BUFFEE Hi#l. INITIAL CR-LF’S.

n%ERT = CR#F NOW.

: THUS DISPLRY CORE IS ALMOST CORRECT.

;NOW WE WILL INITALIZE CORE FOR THE
;DISPLAY. PICK UP POINTER TO LIST.
GET ru'een OF ITEMS TO INSERT.
IP1CK UP'FIRST CORE RODRESS POINTER.
HOVED%R R DATA ITEM NOW.

MOVE OVER THE NEXT.
YES "GET NEXT MAIJOR LIST TO INSERT.

;ESTABLISH THE BUFFER POINTER NOW.
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SCR&LI“IG ROM BOOTSTRAP FOR THE GTuO MACY1l 270(1006) 0S-NOV-7&6 12:17 PAGE 19

T0C.P11  15-SEP-T& 00:00 VTOS SIMULATOR
718
24
e = VIS (SCROLLING) PORTION OF THE BOOTSTRGP
723 r
=
1 Y NXTCHR: JSR PC Tcm-xsoooc CHARACTER NOW.
;59 && 688?97 CHP MAEE (1S I7T oﬂ?eor
728 00Bl42 BGE nxrcﬁn : YEP, csr momsn ort
725 DOE14: 000040 CMP CHAR, 840 :1S IT A PRINTING CHARACTER?
730 008150 BGE NORMAL :YES. IT7'S A NORMAL PRINTING CHARACTER.
731 006182 MOV CHAR, SCAN :MOVE IT OVER SO WE CAN n.nv uxm IT.
;g %15’4 63207&99 007 SUB 87, SCAN :BIRS SO THAT BELL (7] IS ZERO
{53 cn;s a)c(% H;? :IF cmgngrzn tx:g LESSNTFEN

2 BRiE s e R T el L) T
7% 006170 080307 ADD  SCAN,PC - ;AND GO O THE CORRECT ROUTINE.
= BT mE B M [ Bbiernce
740 006176 0004]! & TAB :11=TRB
741 006200 000437 ;] LF :12=LINE FEED [LF)
742 006202 000420 ER VT : 13=VERTICAL ma [VT]
743 008204 000424 ER FF : 14=FORM FEED [FF]
;445 : 15=CARRIAGE RETURN [CR]
7739 006206 012702 177777 CR MOV #-1, TRBCNT RESET TAB POSITION ON A CR, AND
77:5 :FALL THROUGH TO INSERT THE CHARACTER.
E? %sxa 004737 186350 NORMAL: JSR PC, INSERT! 160000 : INSERT THE CHARACTER IN THE BUFFER,.
752 16 00s202 INC TRBCNT :UPDATE YAB POSITION NOW.
;éa 006220 000794 BR NXTCHR :AND GET NEXT CHARACTER.
78s
=
758 006222 012700 000040 TRB: MOV 40, CHAR :ON A TAB, INSERT BLANKS UNTIL THE
759 006226 004737 166350 JSR PC, INSERT! 180000 :NEXT CHARACTER POSITION IS A MULTIPLE
760 006232 00s202 INC TRBCNT :0F 8.
7723 24 ge;% 000007 BIT 87 TRBCNT :ARE WE DONE YET?

1 BNE TAB :NOPE.
% 00b242 000733 BR NXTCHR : YES.
7e5
766 008244 11170S VT: MOVE  (PC),COUNTR :THIS PUTS THE LOW BYTE OF THE
767 :BRANCH CODE IN COUNTR-SAVE A WORD
% 006246 DOOH40S BR FFLOOP
770 006250 0OSQ37 172002 BELL: CLR GTHOSR RING BELL -WRITE IN GTHOSR
77;% 006254 000726 B8R NXTCHR :AND LOOP BACK
772 006256 012705 0OCO40 FF: MOV SNUMLIN, COUNTR :FORM FEED IS DONE BY INSERTING LF'S.
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NG ROM BOOTSTRAP FOR THE GT4O  MACY1l 27(1006) 0S-NOV-7& 12:17 PAGE 20
P11  1S-SEP-7& 00:00 VTOS SIMULATOR
gg& 865729 12 FFLOOP: MOV :MAKE THE CHARACTER A LINEFEED.
66 737 1 JSR PC Lrsueusocoo go A LINEFEED.
%27’4 7 gE? f?‘%op ngp"t KEEP SENDING THEM.
006276 000715 ER NXTCHR :YES. NOW RETURN. DO NOT FALL THROUGH:
006300 012746 186132 LF: MOV sNXTCHR! 160000, - (SP) :RETURN TO NXTCHR AFTER PROCESSING
s THE LF BY FAKING A JSR.
006304 013703 007012 LFSUB: MOV JMPADD, SCAN ;GET POINTER TO FIRST CHAR ON SCREEN
00631 LFLOOP: CMPB AN)+, CHAR FOR A LINEF
g N 29 YIRS LT
006314 020327 007000 CMP SCAN, 8BLIMIT :ARE WE AT END or BUFFER?
O0e3ss biood D LELOe iNPE: KE s%°°""’°
1 001000 v TART, SCAN :IF AT T RE T T0 BOTTOM OF BUFFER
0068326 000770 BR LFLOOP :AND KEEP ON
006330 D0S203 - LFOUND: INC SCAN WE'VE GOT THE LINE FEED. STOP SHOWING
006332 042702 000001 BIC u scm :FIRST LINE BY CHANGING THE "DISIMP*
010337 007012 MOV : INSTRUCTION TO FIRST BEYOND LF.
006342 004737 166350 JSR PC xhsenr-moooo - INSERT THE LF IN THE BUFFER.
00S000 - CLR CHAR :AND THEN INSERT ONE NULL CHARACTER BECAUSE
:THE "DISJMP* ADDRESS MUST BE EVEN, AND
s THIS GURRANTEES WE WILL NOT LOSE A
A GOOD DATA CHARACTER. WE FALL THROUGH
:TO INSERT THE NULL IN THE BUFFER
006350 1 INSERT: MOVB cum (POINTR)+ :STICK IN THE CHARACTER NOW.
DOE352 65%1 000001 BIT :1s rr.m Posmgg EVEN onlgoov s
% %1 007000 ¢ 5ﬁm $BLIMIT ;298&. nns' %LRET h-ss' ENE: OF THE BUFFER?
006364 103410 BLO ;NO. JUST MAKE ROOM FOR ANOTHER WORD.
% 10103 MOV POINTR SCAN THE Ero no THE sru»'r T0 THE
12701 001000 MOV 8B8START  POINTR ascrmmc
006374 004737 166406 JSR msnh.-xsoooo CALL l£ nounrc TO SAVE SPACE.
008400 005023 CLR (sl: : AND CLEAR UP THE INSTRUCTIONS AT THE
00e402 005013 CLR cscnm :END OF THE BUFFER.
00e404 000207 RTS PC :AND THEN RETURN.
nnswzl:g nfaxﬂ - INSRTL: % (POINTR)I (Pomma{m) :BYPASS T;: -orsmrxs Hgv no:TJchq 10 mmmn
%:14 81 1 160000 MOV égggof : AND f"% noon"!sg gu %ﬂmfﬁ ég'c‘xm&"
006420 0O0S041 CLR -(Pomrk) :MAKE AVAILABLE A NEW CHARACTER SPOT.
00&422 000207 INSRTX: RTS PC :FINALLY RETURN TO THE CALLER.
0Oe424 012737 001000 172000 GTBUSE: MOV $8START, GTHOPC :ON A BUS ERROR, WE MERELY RESTART THE GTHQ AT




REFFRRRR L Sl s dat il F S 3 3 b F it nta

SCROLLING ROM BOOTSTRAP FOR THE GTYO

DOGTDC.P11

e7e

1S-SEP-76 00:00

0013s2
007010

MRCY1l 27(1006)
VTOS SIMULATOR

HEADER: .

: '§§§ §§§§§§ 5558

55

. WORD

he 53

HO2

0S-NOV-786 12:17 PAGE 2!

:THE RTI FOR THIS ROUTINE
:1S THE FIRST WORD OF THE TAELE
;BELOW-IT SAVES A WORD!

INITIALIZATION TRBLE FOR THE SCROLLER

20 STRTING Brobation 58 T T
?.’CTBUSE —— -SECONJ “)&D IS NEMW éﬁﬂmstngﬂwsYEm.an

INITIFI.IZE THE_END OF THE BUFFER TO
BLIHIT-E CLEAR SPACE TO INSERT CHARACTER.
THIS IS THE "RUNNIM" START. THIS IS

8!2 PEQ%R'ISDOOO .AND THER 8"50599 T0 Thé s’rgﬁ OFOL#*E%FEFF!E%LOC
ors.nw aunn-mm—nurim :AND A DISJMP TO THE FIRST CHAR ON SCREE

;FINALLY START THE GT40 GOING AT
oI L4 o R
;END OF INIT CODE
HERDER BLOCK FOR THE SCROLLER

103334 smaL CHAR MODE, BL INKING
177 a%mpém; BOX-RUB OUT!
116124 160

171340 :LOAD STATUS nscxsrsn

0 2 NT TO UPPER LEFT

103335 BRI 0 UERER b
DISIMP,JMPRDD-2 ; AND TO TPE CHANGING JMP INST.
COMMUNICATIONS AND MISC. SUPPORT ROUTINES




A R BB SRt PRI e B8 SRR PLRDRS |

DAUD WD WD WDWDWDWD WD
Pt Bt Dt Pt Pt Pt Pt et Pt s
DO NN EWoy—-0O

HERRRRINES

PEk

00esSeu
008574
006576

006E10
006t 14

%&

1S-SEP-76 00:00

004737
0010es
004737
033551
020027
001015

806137

175610
175612
000007
177600

177560
177562

SCROLLING ROM BOOTSTRAP FOR THE GTH0
DOGTDC.P1I

175610

178kib

007010

1 27(

006’

102

0S-NOV-76 12:17 PAGE 22

MACY! l
COMMUNICATIONS AND MISC. SUPPORT ROUTINES

GETDL:

GETDL1:

GETCHR:

PRESTR:

COMUNICRTIONS HWLING ROUTINES

THE DL-11 HANDLER

DLILIS CK THE HOST INPUT
GETDL1 "Er om no SEND ANY ”mgs YET.
DL11IB, CHAR US A CHARACTER. PROCESS 1IT.
87, 0L111S REEmaLE m: HOST TELECOMMUNICATIONS.
8-200, CHAR MAKE CHARACTER JUST SEVEN BITS.

GETOL IF NULL, IGNORE IT.

PC *ELSE asfum NOW.

KBDIS :DID USER TYPE A CHARACTER?

<5015, 0L1108 $N0. G0 BACK N CHECK HOST MACHINE.
GE%L’ *AND CHECK AGAIN FOR ?mﬁ

THE “GET CHARACTER™ ROUTINE

GETDL! 160000 :GET A CHARACTER FROM THE HOST NOW.
cuhn $ALTMOD :1S IT AN "ALTMODE"
GETEXT :NO. EXIT NOW.
PC,GETDL! 160000 YES GET ANOTHER ONE NOW.
CHAR, #°'L :1S IT AN "L"
LOADER 1 YES, smm LOADING NOMW.
CHAR, #'R 1S IT AN “R"
GETEXT :NO. xcnonz THE ALTMODE AND JUST RETURN THE CHAR
#DISTOP, JMPADD-2 :YES. RESET. STOP DISPLAY BY INSERTING A “DISTOP
RESTRT! 160000 - INSTRUCTION IN THE BUFFER, AND RESTART.

THE “GET A SIX BIT CHARACTER™ ROUTINE




SCROLLING ROM BOOTSTRAP FOR THE GT40

DDGTDC.P11

006630

Q0eeag

006E42
006646

0068650

BoEESE

Lkl R L R ERER RN A bl gt Sttt R B EF 23 5 R 2 F

1S-SEP-76 00:00

004737
o6ses7
020027

003114
000207

11533
000203

166564
000040

000137

173618

166630

166676

000c02

Joz2

MACY1l 27(1006) O0OS-NOV-76 12:17 PAGE 23
COMMUNICATIONS AND MISC. SUPPORT ROUTINES

.
’

GETSIX: JSR PC,GETCHR! 160000 :GET A CHARACTER NOW
CHP CHAR, #40 1S IT A'LEGAL PRINTING cmancrsm
BLT L.BAD :NOPE. ABORT
CHP CHAR, 8137 :17'S BIG ENOUGH IS IT TO0 BIG?
BGT L.BRD :YEP. ABORT.

GETEXT: RTS PC :RETURN TO THE CALLER.

: THIS OUTPUTS TWO CHARACTERS VIA A

; JSR SCAN, OUTLIT

: *TWO cmknc TERS'

OUTLIT: MO

: MO 3 &L.uo :DOUBLE BUFFERED

RTS sc +RETURN

. THE “GET AN EIGHT BIT crmncrsn-' ROUTINE

THIS ROUTINE DIFFERS FROM THE PREVIOUS ROUTINES

*N TMT IT HILBMRKE glésEIT,é Ysﬂﬁng’qonﬂééi%

ON WE HILL SHITCH T0 Tl'E LOADER [EFINITIONS OF THE

RECISIER L BT~ RATHER IWAN CHAR (THOUGH THEY ARE
PHYSICFI.LY Tli SAME) .

GETB: JSR TSIX'ISUON ;GET R SIXBIT CHARACTER.

R L

JMP GEN%B-E'IBOOOOCIMJEX) % DISPATCH &TEORDING TO YI-E INDEX.
GETBTB: ER GETBI ; INDEX=2: RSSEMBLE FIRST cmn

BR  CEres } Xo6: ASSEMBLE THIRD AND LAST CHAR

: INDEX=8: RESET INDEX TO O [2] AND RETRY.

GETB4: MOV 82, INDEX FOURTH I X_IS_THE SAME THE FIRST
X. JUST RESET IT AND FALL THROUGH.




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DDGTDC.P11 15-SEP-76 00:00
35 712 7 1688630
&5 07l 8"&@
9% IIB?S(EJ

935 0067 :

% frse 1B
998 006730 1

999 006732 106116
1000 006734 012600
1001 006736 000207
1002

1003

1004 006740 006300
100S 006742 006300
1006 006744 106300
1007 006746 106104
1008 006750 106300
1009 00875 106104
1010 00e7s4 I&JIJ
1011 006756 106104
i0l2 006760 108300
1013 762 60&10‘1
1014 764 010400
1015 006766 012604
1016 006770

1017

1018

1019 00&772 00&100
1020 006774 106100
iOEl 006004
1653 807802 O0e00N
%02"0 007004 106000
1052 067016 B052E7
1027

1028

1023

1030

1031

1032

1033

1034

1035

103¢

1037

i038

16%

GETB2:

GET83:

KO2

0S-NOV-76 12:17 PAGE E‘i
AND MISC. SUPPORT ROUTINE

TSIX! 160000 GET ANOTHER CHARACTER NOW.
L QY ,HOLD : AND Pm-:s‘ RVE IT FOR NEXT TIME THROUGH.
L.BYT ;NOW THROW AWAY LEFT MOST BITS OF
t a;} ; & 8 E%T CHARACTER. NOW MERGE IN
sg ,NE % X BIT cwﬁc%n 'fﬁm n: SIX
L.BYT :BITS FROM THE CHARACTER ON
(SP) :STACK, 1ST CHARACTER IS nou FISSEHBLED

TURN IT TO THE_USER.

(SP)+,L.BYT
PC SHALL RETURN TO HIM.

20

L.BYT : THE SECOND CHARACTER IS CREATED FROM
L.BYT :THE 4 RIGHT BITS OF THE PREVIOUS cmnncvzn
L.BYT *AND THE FOUR MIDDLE BITS OF THE PRESENT
HOLD :8 BIT cunancrs
L.BYT :WE WILL CREATE THE NEW 8 BIT
HOLD :IN THIS REGISTER, SINCE IT
L.BYT :MORE CONVIENT. WE HI..L MOVE OVER THE
HOLD :ANSWER AT THE END.
%&LH% ,gnmgsgr:'&;mngn&% CHARACTER WE RECEIVED
PC ;gﬁ RETURN TO THE CALLER. ’
L.BYT :FINAL CHARACTER IS Ensv JUST A
lﬁbEET SIHPLE MERGER OF lfs I ;s °§s
wa U M
.BYT nm
l(‘ggn sFINALLY maou Y STACK.
P :AND RETURN TO THE CALLER.

.SBTTL THE LOADER
. PAGE
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SCROLLING ROM BOOTSTRAP FOR THE GT40 MACY1l 27(1006) 0S-NOV-7&6 12:17 PAGE 25
THE LOARDER

e o —— e ——

DOGTDC.P11  1S-SEP-78 00:00
1041
1042
1043
irm : THE LORDER
13‘? '
104
1048
iosu 012737 173000 007010 LORDER: MOV $DISTOP, JMPADD-2 :STOP THE GT4O BY INSERTING A "DISTOP™ IN THE LI
i% 005003 CLR INDEX :RESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR
1054
1055 L.LD2: CLR :CLEAR T cuecxsun
ioss % 167114 gasga EC& PTR! 160000 ?gn ;E -
i% 500153930 BNE L.LD2 n3 WAIT FOR THE ONE.
i%‘x’ 00N737 167114 JSR PC,L.PTR! 160000 :YES. SKIP OVER THE NEXT CHARACTER NOW.
1062 004737 167126 JSR PC L cungcxsoom ns%% :
0 MOV 0 R.
8 B 10 o i ure R T
1&9 @4 3:0 k&m *NO. MUST as E
1 737 187126 JSR L. GWRD! 160000 ASSEMBLE A DATA WORD NOW.
i&g 010001 MOV L.BYT,L.ADR : AND mxs nusr BE THE FIRST ADDRESS.
1070
1071 004737 167114 L.LD3: JSR PC,L.PTR! 160000 :GET A avrs OF DATA NOW.
im B 'E K “tk comsn IS MINUS. CHECK CHECKSUM.
5B & g Lo B B 5
1076
1 004 .BAD: CAN, QUTLIT! 160000 L ORM HOST
1978 {5 168638 L.BRD: TR ALTNOO'E + 8END- AL THODE B
i% 000646 BR msm’r :AND RESTART ms DISPLAY.
1081 ‘
108 002 L.LD4: MOVB  L.BYT,(L.RDR)+ : INSERT BYTE INTO MEMORY.
i 66075% BR L.LD3 :AND GET THE NEXT BYTE.
i
1 %7 166664 .PTR: PC,GETB! sgoo {E%E AN s BIT CHARACTER NOW.
i% 3§ L z’ﬂé Lg?j ’L'éK oec i ;?:E ER COUNTER.
183? % R?s bé 955 "5 ?m&.n.sa %ﬁ
1095
1094 004737 167114 L.GWRD: JSR PC,L. PTR'IBODOO nssznsu: A WORD. FIRST GET A CHARACTER
1095 363039 MOV L.BYT,- :AND SAVE IT.
1096 737 167114 JSR PC - hnlxsooon AND THEN GET ANOTHER ONE.




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DDGTDC.PL1
5% i
?99 007144
1

|

i 007146
% g
l 007160
i 007162
1 007164
i 007170
i
i 007zl.
118 007202

[l e el e e e el e el el e el el e el el ey e el el e e S el el Sl Sl S S Sy e e o =

T T L T T T T T e Sy st s et =t == st ete

1S-SEP-76 00:00

28es

000207

167126
167114

166652
i0?

000001

MACY1l 27(1006)
THE LOARDER

oy
RTS

L.JMP: JSR
ngv
JSR
TSTB
BNE
JSR

BIT
BEQ

L.HALT: HALT
L.JMPl: JMP

.SBTTL

.PAGE

MO2

0S-NOV-76 12:17 PAGE 26

L.BYT :AND THEN REASSEMBLE T 5S.
(sgn,x..avr ;u'x‘?u THE rfngsoﬁg EouEE & ?He 11.
PC ‘AND RETURN TO THE CALLER.
Pcélﬁcu?oé isoooo e bt gé%L DONE ur;unms LOAD. ASSEMBLE
ttbkégmf’mooo snﬁ aou'r PSn‘éE?"?B cn?gksun IT.
L.BAD :A BAD CHECKSUM. ALL IS EVIL.
SCAN, OUTLIT! 160000 -GOOD CHKSUM, INFORM HOST
ALTMOD, * G sWITH ALTMOD G
81, (SP) :D0 WE WANT TO START EXECUTION?
L.IMP1 :YES. AWAY WE GO.
:IF NOT, HALT.
J(SP)+ :IF GO, THEN GO ALREADY. WHEEEE®

THE SELF TEST
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ROM BOOTSTRRP FOR _THE GT4O
15-SeP-76 00:00

002000
002200
002400
00

003200

MACYL1l 27(1006)

THE SELF TEST

HAR=1
Tv=l
LONGV=110000
POINT=114000
GRAPHX=120000

RELATV=130000

INT0=2000

- INT1=2200

INT2=2400
INT3=2600
%NTH=3088
NTS=32
INTE=3400
INT7=3600

LPOFF=100
LPON=140
BLKOFF=20
BLKON=30
LINED-H

STATSA=170000
DSTOP=173400

LPLITE=300
LPDARK=200
ITALO=40

trcy

STATSB=174000

MINUSY=MINUSX
MAXSX=17600
MAXSY=77

=100

NOZ2

0S-NOV-7& 12:17 PAGE 27

THIS 15, 81VES 80Tk VisuaL et
sOF CONDITION OF MACHINE

sWITHOUT READING IN DIAG.

; BRIGHTEST

; STOP INTERRUPT

; ITALICS 8§F
1SYNC ON

;LOAD GRAPH INCR
: INTENSIFY BIT
BIGGEST X VECTOR

;BIGGEST Y V??TOR

; THE MINUS B

BIGGEST X iN SHORTVEC
HINUS BIT OR Y IN SHORTVEC
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NG ROM BOOTSTRAP FOR THE GTWC

Bl

00721
007214

.

v

1S-S¢P-76 00:00

3558; 167214 172000
114020
o3

1.
021377

::

i

-

‘

§ 5 B

& e ¥

23
2

:

88
&8

BO3

ﬂﬂCYééL;7§é2961 OS-NOV-78 12:17 PRGE 28

FILED:

MOV
WRIT

.

gOINT!BLKW

MAXY

&WV!INTU!LIEC
NTX!MRXX

kO?ﬁV' INT2!LINEL

MINUSX!MAXY
ONGV! INTH!LINEZ

oNT)(!N NUSX ! MRXX

%WV! INTBILINES
NTX

MAXY

POINT

400

S00

SHORTV! INT!

S7677

SHORTV!INT2

77877
TVIINTS

SHORTV! INT?

POINT

1400

S00

RELATV! INTH!BLKON

oF ILEC! 160000, GT4CPC

x;S‘.’ﬁPT THE GT4C

; POINT--INVISIBLE

:DRAW TOP LINE

:DORAK LINE TO RIGHT

;DRAW BOTTOM LINE

;DORAM LINE TO LEFT

s XY
$ ¢ X-Y
§=X=Y¥
. 3=XeY

s eX+Y

s #X=Y

s =X=Y

s =KoY

; TRY GRAPH MODES

'l
‘ﬂ
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c03 -

: Dsgca%txg?lnm ?gg’ T?;z &onca’( GT4C ﬁvw&%}s) 0S-NOV-7¢ 12.:.17- PRGE 29

1 007346 001040 1040
1 0073c0 001080 1080
1250

B B N i
1 1 1

i 1 1

1 007360 124000 GRAPHY
1 007362 gxoao 1020

1 0073s4 001630 1030
& BN R =
2 6 an %

1 00737 1 DIMP
%3 007376 167214 FILED! 160000

1288 .SBTTL PAPER TAPE BOCT




SCROLLING ROM BOOTSTRAP FOR THE GTHO  MACYIl 27(1008) O0S-NOV-7& 12:17 PAGE 30

| DOGTDC.P11  1S-SEP-7% 00:00 PAPER TAPE BOOT
1288 3
igé : PAPER TAPE B00T
1 177550 HSR=177550 :HIGH SPEED READER ADDRESS
1 177880 LSR=]77580 :LOW SPEED READER ADDRESS

s i 71 : .=ORIGIN¢ 1400

| {2‘3 007400 oiam 160000 PTBOOT: m usoooo Rl %ER‘TP MEMORY CHECK LIHITS
1 % 81 1D575NnuD MOV .otvw-xsoooo R3’ ““PIOEINTg !fo ogvxcs Aoonesscs
1 007414 010712 MOV ¢, aR2 :PRESET YRAP ADORE
1 007416 812?05 000024 MOV ca¢| SP :STACK SET UP m cIAL noonsss
1278 007422 014304 DEVI: MOV -(R3),RY4 :GET DEVICE ADDRESS
ic 007424 005714 53} an;; cmc§ nvm%nexmv OF DEVICE
{557 B0z Bi%5 Sov  Pe a2 {RESET ?%éiooms?“"?"‘n Coc.
1282 007432 012706 000024 MOV 824, 5P :SPECIAL ADORESS USED AS msx LATER
i% 007436 010441 MOV RY,=(R1) ?g n"oﬂgg’“ nsm STATUS ADORESS
1285 007440 040801 BIC SP,R1  iSET R1=X7752,MASK IN SP=2Y4

| 1286 0O7w42 010111 MOV R1,3R1 . ;STORE OWN ADDRESS IN POINTER
1287 007444 011102 LOOP: MOV 3Rl ,R2 : czr BYTE POINTER
= s T N R e
1583 Bo7uss 1033 e 1 ONTIL REROY

‘ i?‘ 007454 usuiz 000002 n&va %,‘;‘f""m ncn lr{;(x)cxré'ra UP AND STORE IT
1 % gg%‘f 000375 MPB  R2, 8375 'g¥oa£o'" }um OFFSET?
1294 1366 ENE LOYP :NOT YET
1295 007470 108222 INGB  (R2)+ :YES,ALL DONE

- 1% 007472 DOOINE M -(R2) ;G0 EXECUTE AS BRANCH

| 123 ! DEVICE ADDRESSES FOLLOW - DO NOT CHANGE THE ORDER

1300 DO7474 177580 Dev:  LSR :LOW SPEED RERDER
1301 00747 177850 H3R ‘HIGH SPEED READER

| 1303 .SBTTL CASSETTE BOOT
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SCROLLING ROM BOCTSTRAP FOR THE GT4O

DDGTDC.PLI

1

SLEERRURRDHREERRRRSR

1S-SEP-76 00:00

177800

01
1070

paba e o
e
gm n
[
(S
wo 8 ’ -

Es
;

-

H
n &

112024

177800

;

000000

MACY1l 27(1008)

CRSSETTE BOOT

EO3

0S-NOV-76 12:17 PAGE 31

| CRSSETTE BOOT

tace=177500
. .onxcxmsog
YaB0ooT: MOV
RES %3 Pcm
ol "%‘Ee -
MOVEB (R1)+ s
{ooP1: gg: égtlc“ (RQ)
LOOP2: RO)
géa 809
INCB
BMI
MOVB amm (R2)
CMPB Rgbgob
BEQ
STOP: HALT
ER RES
foNE:  TST (RO)
EM TOP
cL C
taBLE: .WORD 17840
JWORD 2415
LWORD 112024
LHORD 0,0
.WORD TABOOT!180000
JWORD 340
.SBTTL MR11-DB BOOT

;TAR-11 CONTROL AND STARTUS REGISTER

:SELECT UNIT o0

:USE FOR PIC TROLE
R OB R0 B AR

s TEST BITS

comm FROM TRBLE TO TACS

BTy

RDVANCE MEMORY
g HINJ?A TRY IEXT COMMAND

‘E“‘é’ ""Eo"&ms’““mﬁ‘aﬁs

RESTMT ON CONTINUE
CI'ECK FOR ERROR
iHALT ON_ERROR

;= "JMP 3s0’

_BYTE 240: READY+T-REG.

"BYTE 37: ILBS+READY+GO
"BYTE 15: SFB+GO

BYTE S: READMGO

‘BYTE 254; READSILBS+E.0. TRBLE
BESE GRE FICLER HORGE

;POWER UP VECTOR AND PRIORITY




FO3
DS-NOV-76 12:17 PAGE 32

MRCY1l 27(1008)

MR11-0B BOCT

1S-5EP-76 00:00

SCROLLING ROM BOOTSTRAP FOR THE GTYO

DOGTDC.PLL

;KEEP TRACK OF ORIGIN

;FIXED HERD DISK (25& KW)

.=0RIGIN+1800
MOV PC,R2
ﬁ OTHER

:MR11-DB BULK STORAGE PROGRAM LORDER LISTING
é??%a

RFLL:

i
i

;MOVING HERD DISK (CRRTRIDGE)

; ADDRESS OF WORD COUNT

R2
OTHER
06

MOV PC

RKLl
TCLL:

S

oNNT D
ot qo—q

REG

S

3
3
S
43

A FEe e an S T

R R L L O R e E o B e L R R e T I R ]

e — —

- —— e —

;ADDRESS OF BYTE COUNT
1ReT - COmans

Sl

R wwwmnﬂnmmm

e e T T RN N SN A Y

rderdrdrderdederdrdrdrdrdrdrdrdrd rdrdrdrdrdrirdrdrdrdrderderdr a4

;MOVING HERD DISK (PRCK)

02
i

CHECK FOR ERROR

BITS

D?'E INDICATORS

RY AGRIN
T_COMMAND

;LOOK FOR SET_ERROR

+GET THE ADDRESS OF THE BRANCH
T
FiRs

;RO_TO POINT AT LAST COMMAND
;NO ERRORS - TRY THE RERD
:RERUN FOR ERRORS

;LOOK FOR
; NONE
; DONE

m - L
+ 4+ +4+ - +»
N N~~~ NN~ —~ ~—

O—0O00 I OO0

ot e O S

?VTOTTQ”

TAPES
AGAIN:

Mm o% wmmmma

- — - .

;RF11 POWER UP VECTOR

RF11!160000

RFVEC:

;

5 B

14 167600

. ———— . —————
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§§§§§§ o

SCROLLING ROM BQOT

DOGTDC.PLL

1400

00772l

'§§

-
-

18-
010702

TRAP FOR THE QT80
-76 00:00

177000
100200

GO3

MACY11l am ) 08-NOV-7& 12:17 PAGE 33
MR11-DB
RCI11: MOV PC,R2 FIXED HEAD DISK (E&4¢M)

mﬂﬂ&:‘" :ADRS OF COUNT (

‘c’gfmo 3% (5) IS ?us RESE

OTHER: nssr.r

MOV no Ng POINT AT WORD COUNT ADRS

ST ¢ 8 0 ADDRESS

MOV (0)+,Rl1 couw ADDRESS TO Rl

MOV #-1000, (1) ; uono coun

MOV (0),-(1) :COMMAND TO COMMAND REGISTER

BIT 8108200, (1) :CHECK FOR ERROR OR DONE

go -4 :IF rzm:n KEEP LOOKING

1 AGAIN :ERROR, TRY'AGAIN
CLR PC
;FILLER

RKVEC: gﬁémsoooo :RK POMER UP VECTOR
RCVEC: nclxjmsoooo :RC POWER UP VECTOR
RPVEC: a; 1!160000 ;RF POWER UP VECTOR
TCVEC: ;%mscooo :TC11 POKER UP VECTOR

.SBTTL ROM VERSION 1 VALUES
.PAGE
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SCROLLING ROM BOOTSTRAP FOR THE GT4O
DOGTDC.P11 15-SeP-76 00:00

1447

SSESHRLEAEETRAPREDNIAEE

by
L£Er
~
[
g

A2

3
S
1479 00000S
140 000001
1481

1482

HO3

MRCY1l 27(1006) %-NO\’-% 12:17 PAGE 34
OM VERSION 1 VALUES

.DSRABL AMA
:DATA PATTERN STORED IN THE GT40 BOOTSTRAP VERSION |
srexareeerer THIS IS A IMAGE LISTING OF THE GTH0 <VTYH0> BOOTSTRAFP ##2sss#ss

THE DATA IS A MIRROR IMAGE OF THAT IN THE BOCTSTRAP ROMS
ONLY THE RDDRESS FIELD IS CHANGED

;BOOTVT.SO9 S/2/72 (SPECIRL>

; VT-40 BOOTSTRAP LOADER, VERSION S09, RELEARSE RO1, S/2/72

?%Y&I‘GHT %97%1, DIGITAL EQUIPMENT CORPORATION.
MAYNARD, MASSACHUSSETTS 8

; WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT!

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

: REGISTER DEFINITIONS:

RO=%0
Rl=%]
R2=%2
R3=%3
R4=%4
RS=%S
RE=’6
R7=%7

RET1=R0 ;RETURN OF VALUE REGISTER.
INP1=Rl ,RR NT FOR CRLLED FUNCTION

; SEC
WORK 1=R3 sFIRST HORK REGIS ER.
WORK2=R4 :SECOND WORKING REGISTER.
SCRi= :SCRATCH REGISTER.
tg$SH¥OTK1 ; OVERLAPPING DEFINITIONS FOR LORDER PORTION.

LBC=SCR1
LRDR=INP!
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SCROLLING ROM BOOTSTRAP FOR THE GT4O

DDGTDC.PLI

1

SRR

RN

unununuuununuanoun
P Bt Bt Pt Pt Bt h—t Bt Pt b
WD NN L WO

SRRERRTSRER

&

018000
016004
016006
01e010
1
gi¢azs

016026

2

SEGRGYE

1S-SEP-76 00:00

i e EE

B

e
oL

012705 000026
00S015S
010745
00000s

018767 O0BOLI Ol1cse

012767 000201 00750

MACY1l 27(1006)

103

12:17 PAGE 3=

0S-NOV-7&

ROM VERSION | VALUES

STARTA:

COREND=36000
ROMORG=166000

STARTX=0
STARTY=1360

VT4OPC=172000-150000
KBD15=27560
P1005=25614
P1015=25610
KBDIB=KBDIS+2
P10IB=P10I5+

101B=P1
P100B=P1005+

8?8:2 PD-E*IDOCIJ

STKSRT'PIOIC-E 30000

JMPDIS=160000

PWRFAL=24

.=16000
. =ROMORG

MOV $PWRFAL+2, SCR1
.CLR JSCR1

MOV PC,-(SCR1)
RESET
MOV %7,P101IS

MOV 1 KBOIS
MOV s201,P100s

;FIRST

OCATION OF NON-CORE.
WHERE THE ROM PROGRAM SHOULD GO.

;WHERE TC START DISPLAYING THE X POSITIONS.
;WHERE TO STRRT DISPLAYING THE Y.

:VT40 PROGRAM COUNTER.
:TTY INPUT STAT

:PDP-10 OUTPUT STATUS.

:POP-10 INPUT STATLS.

; TTY INPUT BUFFER

iPee-1f B0

TER 10 NT TO THE PDP-
: INPUT cﬁmncr 95 3Eus ONE §VE c TER
:FIRST Locmxon OF STACK.

T_CHARACTER.
T BUFFER.

; THE VT-40 DISPLAY JUMP INSTRUCTION.

; POWER FRIL RESTART LOCATICN.

;SET THE ORIGIN NOW!!!!

;PICK UP POINTER TO P.F. STATUS.
sCLEAR IT OUT TO BE SURE,
:SET UP THE RESTART LOCATION.

;RESET THE BUS.

; INITIALIZE POP-10 INPUT
sINITIALIZE TTY INPUT.
s INITIALIZE POP-10 QUTPUT.
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SCROLLING ROM BOOTSTRAP FOR THE GT4O

DDGTDC. P11

1?:0

1580

a2 h b 2 b b= paPpaPp—Ppapa

RERLE S

1S

1?93
1894
189€

DIBDSE
81680
016062
016066

1E87€
016100

0lei02
016104

Biki1s

161
16l
0lele0

15-SEP-76 00:00

0 |

;

i

767
10046

5

Oielise

767
10004
006300

015770
160000
166756

000022
003708

000210

166072

00C1z4

166250

000104

JO3

MACY1l 27(1006) 0S-NOV-7&6 12:17 PAGE 3&

ROM VERSION 1 VALUES

RSTRT: MOV #STKSRT, SP

’%n LADR
v IJHPDIS INP2
MOV INP2, (LADR)+

MOV #D1SPRG+150000, (LADR)

MOV sPURFAL+4, LADR'

CLR RET]

ISR PC oocma

CLR VT40PC
MAJOR: JSR PC,GTCHR

NOP

NOP

NOP

MOV $MAJOR+150000, - (SP)
DOCHAR: MOV

gg (ggﬂlﬁ (SCR1)+

MOV xma (scn1)+

CLR scrl)

CLR (LRDR)

GT8:  JSR PC,GTSIX
MOV Ret1,=(SP)

BR ?rpeﬁ
GTB4: CLR
GTPBY: TST (INP2)+

ADD GT8TB+150000(INP2),PC
GTBP=.

GT81: JSR PC,GTSIX
MOV ggh WORK2

:SET UP THE smcpg NOW!
3"525 303% }un5 INSTRUCTION IN A REGISTER.

IT TO LOC ATICON
SS POINTER INTO 2.

' 355% Tonfné#lkl‘zrs:;om%w&m

s INSERT IT NOW.
:CLEAR THE DISPLAY PROGRAM COUNTER AND START.

;GT A CHARACTER NOW.

; INSERT IN DISPLAY BUFFER NCW.

STeRES CliaBY BlspLAY e

iC

%CK IN TEPPORMY%U!‘P WHILE WE REPLACE CURREN
ﬂ DISPLAY JUMP TO ;ERO

NOW REPLACE CURRENT DISPLAY JUMP BY THE CHARACT
S DONE_THIS WAY TO WASTE 2 CYCLES.

AVOID TIHING PROBLEMS WITH THE VTHO.

RNO FINALLY RETURN.

GT IX BITS NOW.
TI'£ CHARACTER NOW.

EEP P? HRGEC REGISTER NOW.
; INCREMEN
LPDRTE PC NON

;GT A CHARACTER NOW.
:SAVE FOR A SECOND.
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KO3

SCROLLING ROM TRAP ron THE GTYO nncv ?(1 NOV-7& 12:17 PAGE 37
DOGTDC. 911 agosép 00:00 véngx HLBES

ises cisias SSL ns}} :SHIFT TO LEFT OF BYTE

1§§§ §1§1§8 R aSP :PACK THEM IN.

1 161 ASL RET1

1600 016172 ROLB  3SP :A GOOD B BIT THING.

1601 O016I74 O MOV (SP)+,RETI :POP AND RETURN NOW.

iggg 016176 000207 RTS PC

1 1 GT82: 11 :WORST CASE. SHIFT 4

{eoe 1 GeL  RETI

1606 016204 ASLB  RETI

1607 gxsaos 1061 ROLE  WORK2

1608 018210 1 ASLB  RETI

1609 016212 106104 ROLB  WORK2

1610 018214 106300 ASLB  RETI

1611 016216 106104 ROLB  WORK2

161 gxsaao 1 ASLB  RETI

1613 0le222 106104 ROLB  WORK2

iE{E ai 01309 "03 ( )+'u05t1<2

igi 812553 865333 E?s PEP !

1618 016232 006100 GT83: ROL RET!

1619 016234 006100 ROL RET1

1 1 ROR ggaxa

1 i RORB T1

1 1 ROR WORK2

1 1 6%000 RORB  RETI :FINAL CHARACTER ASSEMBLED.

1 1 726 ST (SP)+ :FUDGE STACK.

iggg 016250 000207 RTS PC :AND RETURN NOW.

i 016250 ~ GTBTB = -2 :PUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND.

1€29 016252 00O00OD .MORD GTB1-GTBP

1630 016254 000026 .MORD GTB2-GTBP

1631 016256 000060 .MORD GTB3-GTEP

iggg 016260 177770 .WORD GTB4-GTBP

1634

1635 016262 004767 000020 GTSIX: JSR PC,GTCHR

1636 016266 020027 000040 CMP Ret!, #40

1637 016272 002546 BLT LBAD'

1638 315374 000137 CMP RET1, 8137

1639 018300 003143 BGT LBAD'

1640 018302 RTS PC

1641

i

ia«w 016304 00S726 GTCHP: TST (SP)+ :UPDATE THE STACK.

1232 016306 012700 015772 GTCHR: MOV $P101C-30000,RET] :SET UP POINTER TO THE INPUT CHARACTER.

1647 016312 004767 0OODEY GTCHL: JSR PC cuec

1648 01 85‘#3 157 Tl :ANY CHARACTERS THERE?

1649 01 1 Q TCHL

1650 016322 01104 MOV JRETI,~(SP) :PUSH THE CHAR ON THE STACK.

1681 016324 00S020 CLR (RET13+ :CLEAR THE CHAR GOT FLAG NOW.




SCROLLING ROM BOOTSTRAP FOR THE GTHO
1S-SEP-76 00:00

DDGTDC.PL1l

Bt Bt Bt Bt Bt s Pt Pt Pt et Pt Pt Pt Pt Pt
NN \la«l N ooohooooe
EOR-ONBIRR LN

N
&R

S
S

o000
——

SH3E PRRRRRRAE

016340

00000 O0O000000

[l BT SRS Y P papoh opepoh—

b
8

0les10
Clecle

042716

B2A7TE

001761

l
1161

1

l

021027
001455

0ilel0
0126

1743
000207

177600
000177
000175

000122
000114

00078

027370

027354
027346

Ollle4
00008
177726
027316
007130

007116

000007

007172

011110

027270
02726e
007072

MACY1l 27(1006)

GTNP:

CHECK:

CHECK1:

CHECK2:

CHECK3:

CHECKY:

TST
BE
1STB
BP

MoV
CLR

TSTB

MOV

JSR
15T
BNE

MOV

TSTB
BPL
MOVB
MOV
RTS

LO3

0S-NOV-76 12:17 PAGE 38
ROM VERSION 1 VALUES

(SP),aRET!

né?i‘b?i%‘

P100C
CHECK1
P100S

CHECK1
P100C,P1008
P100C

KBDIS
CHECK3

K.Kgb (SP)

CHECK
boc
l-E cK2
SP)+

PC
Pl
c
( ,P100B

? AR _AWAY PARITY NOW.
ZERO, GT THER

'FLO$GNORERLBOUS

YEP RSEET IN CASE OF ABORT.
s YEP. RESTART

;1S ITAN L
: YEP. LORD.

;NOW DO THE FDUGING.

; IF ALTMODE, LOOP

DO WE WANT TO OUTPUT?
HE DO. IE THE 10 READY?

SEND THE CHARACTER.
RNJ THE SAVED CHARACTER.

‘HEY, IS T|-£ Kevaomo READY?
:NOPE. “NO
TbE CHARAC

YEP RE? TER
E THE COMHICRTIONS DEVICE.

; IS THE OUTPUT RERDY?

:IF NOT, WAIT TILL DONE.
:AND THEN SEND OUT THE CHARACTER.

;IS THE 10 TALKING TO ME.
iNOPE. EXIT.
iGT THE CHARACTER NOW.

iMAKE SURE IT'S NONE ZERO.
;REINITIALIZE COMMUNICATION LINE.

;AND RETURN.
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ING ROM BOOTSTRAP F a

THE GT4O
P11 1S-SEP-78 oo

172000
915770

i
8

%

b= - .-A.-..—la-‘h..-.-‘ ab cp-ah ap = P ap-o
un
un

Ford I0F

o
—
™
[y
(=)

&
£

EEDoe fowen o &

£

MACY1

ROM V

LORD:

LLDZ2:

LLD3:

LBARD:

LLDY:

LPTR:

LGWRD:

REION 1 v

THE
¢

MOV
MOV

YER
DECB
JSR
JSR

CMP

MOV
gSR
GE
EETB
Q
MOV
.BYTE
JSR
JMP

MOVB
BR

MO3

0S-NOV-76 12:17 PAGE 39

ALUES

L ORADER

3175000 (INP2)

#STKSRT, SP

bEKLPTR
LBYT

LLD2
PC,LPTR

PC, LGWRD
LBYT

#4,L8
82, LBC

A0

PC,LPTR
LLOY
LCKSM
LLD2

(PC)+ RETI
3,15
PC,SENDIT
RStRT

LBYT, (LADR) +
LLD3

Le?r chsn
#177400, LBYT
LBC

PC

PC,LPTR
ba?r -(SP)

LBY
(SP)+,LBYT
PC

:GT A evt

SRR 10 EILS AT
‘RESET smcx POINTER NOW. .

ELERR THE CHECKSUM

ONE?
OPE HAIT AWHILE
sYEP. GT'NEXT CHARACTER.

GT TH%FE EQTER STUFF.
nSp:"d?’ﬁEo“Bhs

sAND REMEMBER FOR OLD TIMES SAKE.

;GT A BYTEL(DRTR)
L CONE WITH THE COUNTER?
; YEP. GOOD CHECK SUM?
:NOPE. LOAD ERROR.

; SEND OgADSOHE CHARACTERS NOW.

s *CTRL
;"BAD CTRL"

PLRCE THE BYTE IN CORE.
;GT ANOTHER ONE.

ITS_NOW.
: SPDATE. CHE CRSUM
:CLEAN UP THE BYTE NOW.
UP?RTE THE  COUNTER.

;GT A CHARACTER.

;GT RNOTﬁERvEHRRRCTEEECOND

;NOW ASSEMBLE THE WORD,
sAND RETURN WITH A 16 BITER.




SCROLLING ROM BOOTSTRAP FOR THE GT4O

DOGTDC.PL1

1796

v—uo—-o—o—-r—-wo—r—-o—o—»—-o—-o—r—o—o—-r—gp—o— r——
CRRRRERESE8S
(= ]
—

[ealealenfenlaalonlanlanlonlen
[ S S e S e
OWONOINM LW

15-SEP-7¢ CD:00
004767 177754
010046
%g&g 177730
032716 000001
12708

175
W?S?
000000
000776
000136
165000 00&eS0
000300
001366
000207

NO3

MACY1l 27(1006) 0S-NOV-76 12:17 PAGE 40
ROM VERSION 1| VALUES

LJMP:  JSR PC,LGWRD

MOV LBYT,-(SP) snvs on THE STACK.
{%R PE gﬁm :GT A cuhn
8 K T zsnov
BNE
315 tlhéSP) é goo st
MOV (5cy+ RETI u. 309-10 |3°"v'5“”1.83538 oK.
: $ YTE 17;' 107
“BYT "cooo crnu'
ISR PC, éenoxr
HALT
BR .-2
LIMP1: JMP A(SP)+ :AND AWAY WE GO.
SENDIT: J PC, CHECK mc ouwur DEVICE NOW.
o EC o %
MOV afn,moa sgus ?opns uhsnt?"g
CLRBE  RETI : CLEAR me
SWAB  RETI :AND SWAP msn NOW.
E’T'E ggnon :IF NOT EQUAL, REPEAT.
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BO4
LING ROM BOOTSTRAS FOR_THE GTYO 71006) 05NOV-7E  12:17 PAGE 41
T 3 M RoR WERSIOA ] VAL
: THIS IS THE INITIALIZING VT4Q PROGRAM WMICH WIL.

AL T
: JUMP TO THE PROGRAM RFTER THE POWER FRIL LOCATIC
: WHICH WILL JUMP TO ZERO WHICH WILL JUMP BACK Tg Nﬂéﬂi

DISPRG: % Hgf?‘q .Loao smr%cxs'sn FOR NORMAL OPERATION.
i o T .
" woocllg m:n JUMP 10 Ti{mPOHERFQ LOCATION
Iﬁ ié’vﬁm.w 1oCDIZPLAY USERE CanRAcTERg o oN:
- WORD




1

SCROLLING ROM BOOTSTRAP FOR THE GT40

DOGTOC.PLL
RGRIN

e
5

—
-
$

1
T e

g

&

bapaba
£ L
2R

R
%

A

3
BREERR
R

e
88
P 144

FFLOOP
FILCNT 1012
FILEQ 00721M
FILLER 001010
TCHR
@B e
GET 00eeS0
. GETSIX (0066230
GETE
GETETE 006
GETEl 00e712

1S-SEP-76 00:00

lg‘f:

5308

S

[ )

Popopopa
L2 2 X

SRS

Lt ML Y]
o
- =

ng
2
893

1195

5

353+
18778

1681
1£9Ss
i?ou

&

CO4

0S-NOV-7%

12:17 PAGE 42

CROSS REFERENCE TRBLE -- USER SYMBOLS

MRCY11l 27(1008)
1078 1i11
ge3 704
8ll 828
135'4 I;gg
{E8a
85?7 8ce
1080
897
B4S» 895
QS 953+
E48# =11
443
198+ 2l4s
4038 408
Y42 449%
778
370#
1263
9
9@ 906
94<s
992

788 808
8se
378
gss g7s
898*
£68#
cles el?
917 21

8ss

22l#

es9
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05-NOV-7& _12:17 PAGE 44

RENCE TRBLE -- USER SYMBOLS

11 27(1006)
S RE

MACYLI
CROS

0™ BOOTSTRAP FOR THE GTWO
18-SeF-76 00:00

.

mm

I

1687

1684

10S0#
| 1538s

1192%
1632
1212
27
1497

3 £ 83

1667
8kc
1831
SESs
B0Ss
1208
1768

2 9% 8§ 0 B&frig 8 0 AmpPe B
Rl TR L e b s v O B LG

R R e e U R AR Ry e S8 g S

b d - -4 wdede g Qeqgo  je deqoded ] e R B L e R ]

uu u,?mmr.
1 MmN (L ] MNuun
mwumm@mvmcmumm”wc“mmmwaxzmmmmmmmmmmm::,;_mmmmmummu 555

. ————
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| SCROLLING ROM™ BOOTSTRAP FOR THE GTYO  MRCYLl 27(1006) O0S-NOV-7¢ 12:17 PRGE 45

| DDGTDC.PI1  1E-SEP-7& 00:00 CROSS REFERENCE TABLE -- USER SYMBOLS
|
R JE 21 1779
‘ LL§ 1§ 524s 1;é§ 1741
o 1 *Ses |
L 16624 739 1749
LORD 1 £z 17208

0
w
g

1203 1207 1211
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