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RBSTRACT

THIS VERSION OF THE PRIGRAM SUPPCRYS NON-SWITCH RESISTER CPU'S,
FOR THESE CPU'S, THE SWITCH REGISTER CAN BE CHANGED BY CHANGING
THE CONTENTS OF SWREG (170:.
THE DDGTD-C DIAGNOSTIC PROGRAM I
70 HERDWARE DEBJUGGING AND MAINTE
BOOTSTRRAP LORDERVERSION I OR 2.
THE RVA] RBLE TE T
PRLE - Locit feSTe
PRGL - ROH DATR DUMP TO THE CONSOLE TE.ETYPE

REQUIREMENTS

EGUIPMENT

GT40 DISPLAY PROCESSOR WITH ROM BOOTSTRAPVERSION ! OR 2.
STORAGE

THIS PROGRAM USES MEMORY LOCATIONS 0-T776 + 16COC-1677E(8).
LORDING PROCEDURE

S WRITTEN TJ BE USED RS AN AID
NANCE COF 3

[
ANCE THE 5740 RGM

PROCEDURE FOR A NORMAL BINARY TAPE SHLULC BE FOLLOWEC.
STARTING PROCEDURE

STRRTING ADDRESSES

0200 PROGRAM O, ROM LOGIC TEST,
0204 PROGRAM 1, ROM DATAR DUMP ON CONSOLE TTy.

SKITCH SETTINGS

CONSOLE SW 11=0 NORMAL RUN (B4, INTERATIONS/TEST)
CONSOLE SW ll=1 SUPPRES SUBPROGRAM INTERATIONS
CIONSOLE Sk 08=0 TEST RS VERSION 2 ROM (5l2. WORDS)

CONSOLE SW 08=i TEST RS VERSION | ROM (256. WORDS!
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 "PROGRAM DESCRIFTIONS

. PRGD - LOGIC TESTS

THE LOGIC TESTS CONSIST OF 4 ROUTINES TC TEST THE GTHQ ROM
BOJTSTRAP LOGIC

ROUTINE DESCRIPTIONS

RSUTINE TESTS
Tl RODRESSABILITY OF GT40 ROM BOOTSTRAP
12 DATA RELIARBILITY
13 THAT GTHO ROM BOOTSTRAP TIMES OUT WHEN REFERENCED BY R
DRTIP BUS CYCLE
TY THAT DATA REARD FROM THE ROM IS CORRECT

PRG) - ROM DRTR DUMP

THIS PROGRAM TYPES OUT THE S12.-256. WORDS OF ROM DATR ON THE
CONSOLE TELETYPE RND HALTS,

ERRORS

THE PROGRAM WILL ONLY HALT ON ERROR. THE PROGRAM DOES NOT
CONTAIN FRCI_ITIES FOR REPORTING ERROR CONDITIONS.

TO PLACE THE PROGRAM INTO R SCOPE LOOP, REPLRCE THE ERROR

HALT WITH A NOP.
EXECUTION TIME

PRGO TAKES APPRCX. € SECONDS PER PRSS.
PROGI N/R
PROGE N/R
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GT40 ROM BOOTSTRAP TES™ MAINDEC-11-DOGTD-C MACYL1l 2711006 O0OS-NOV-PB 12:17 PRGE S
J0GTDC.PLL 1S-SEP-76 00:C20
j4g

143

P2p 2p.ap-opap apophep

AR AR N D A A S RT3

s B
2?8 N3

op.- @

Peh cshaPpaPhapaPpad oh o spap ¢p 2p

oCo003d

sle.

Q00034
30300C
12440C
1?%&4
177566

177776
1?7570

i

17757"

03°137
832137

tNSBLHE BIN SEO LD

:LJRC RDDRESS=0200
:DEPRESS START
:STACK POINTER IS RT SQO

L§ST
SCOPEC

:EQUARTE ; Pg
PCSR=177564

TPDBR=177566
PSW=177776
DSWR=177570
ERRVEC=H
STKPTR-SOO

.=200
oCitaM JMP PRMTRS
Lois0c IMP PRG!

;ADDRESS OF SWITCH REGISTER
:INITIARL STRCK SETTING
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GTHC ROM BOOTSTRAP TES™ MAINDEC-11-DDSTD-C MACY1l 27.1006° 0S-NOV-7& 12:17 PRGE &
SCLeTOC.PIL 1S-SEF-7& 00:00
167
168 901000 .=1000
188 201000 166208 ROMADC: 166000 :ROM ADDRESS
17 29:092 (01798 WORDS:  Gl2. . 256. :ROM LENGTH
171 DCI0OM (006090 IMAGE: START  :STARTA :ROM IMAGE
172 021008 172302 DSR: 172002 :DISPLAY STATUS REGISTER
173 2C1010 000013 FILLER: 10 8 OF FILLER CHAR
174 DCI1f12 000010 FILCNT: 10
17T 201014 CNT: 8
7% 001018 UMP:
.~7 001020 000000 CHARR: O
i78 00:i022 030060 TERM: O
173 00:024 (12706 000S00 PRMTRS: MOV 8STKPIR, %b :SET STACK PIR
ig; 30i530 004737 00225k JSR PC, SWITLH :CHECK ROM VERSION
;gg :PROGRAM O LOGIC TESTS
184 07103y 001014 PRGO:  CLR ICNT :CLEAR PASS COUNT
186 20:040 012706 J00S0O0 PRGOR: MOV $STKPIR, %b
53; OC.0M4 012737 001040 002100 MOV $PRGOR,RETURN  ;SET RETURN ADDRESS FOR SCOPE
igg s TEST1 TEST ABILITY TO REFERENCE ROM WITHOUT TIMING OUT
190 001052 013700 0010700 T1: MOV ROMADD, %0 -GET ROM ADDRESS
191 0CI0S6 013701 001002 MOV WORDS, %1 :GET ADDRESS COUNTER
182 251062 012737 0Cil2 000COM MOV 8ERRORI, 4 :SET UP TIME OUT VECTOR
183 001070 011003 T1A: MOV (0),%3 : REFERENCE
18§ (C1072 D05720 75T (0)¢ : ROM
195 Q01074 064037 001016 ADD -(0) ,DUMP :
196 001100 021010 CMP o), o) :
:97 001102 132G20 BITB ()4, (0)+ :
138 001104 164037 00!0!6 SUB -(0)  DUMP
199 001110 062700 000032 ADD 82,70 : INCREMENT POINTER
200 001ii4 (00s3n: DEC %1 :DECREMENT ADDRESS COUNTER
201 001116 ODO13e4 BNE TiR :BRANCH IF NOT FINISHED
202 001120 090403 B8R TiB GO TO SCOPE LOOP
203 001122 De2e2b EPRORL: CMP (B)+, (B)+ s REPCSITION STACK
204 00iig4 000209 HALT 'EFROR, TIME-QUT ON ROM ADDRESS
205 001196 000760 BR TIA :LOOP ON ERROR
gCE CCII30 104400 TiB: SCOPE
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: GTYC ROM BOOTSTRAP _TEST MAINDEC-11-DDGTD-C

1S-SEP-T8 00:00

001200
201002
200006
0010186

C31016
001318

001216

——— e e —

GOl

MACY1] 27(1006X@ O0S-NOV-?6 12:17 PALE 7

TEST THAT ROM DATR CAN BE RERD RELIABLY.

MOV ROMADC, %0 :GET ROM ADDRESS
MOV WORDS, %1 :GET ADDRESS COUNTER

MOV 86, 4 :INITIALIZE TIME OUT VECTOR
CLR DUMP :INITIALIZE DUMP

MOV (03,%3 :GET DATA

AOD (0)+,DuMP :A0D DATA TO DUMP

SUB DUMP . %3 :SUBTRRCT DATA FROM DATA
BEG T2B :BRANCH IF EQUAL

HAL T :DATA ERROR

BR T2R :LOOP ON ERROR

BIC -(0),DUMP :CLEAR DUMP BITS

BEg 12C "BRANCH IF EQUAL TO C

HAL T :DATA ERROR

BR 728 :LOOP ON ERROR

¢ (0). (D) : COMPARE DATA

BEG T2D BRANCH IF EQUAL

HALT :DATA ERROR

BR T2¢ 1 00P ON ERROR

CMPB (0)+.-(D) : COMPARE DATA (BYTE OPERATION)
8E0 T2E :BRANCH IF EQUAL

HALT :DATA ERROR

BR 120 :LOOP ON ERROR

757 (C)+ : INCREMENT ADDRESS PQINTER
DEC %] : CECREMENT ADDRESS -OLNTER
BNE T2A :RETURN IF NOT CONE
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i DDGTDC.

f 238
3 240
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GT40 R0M BOOTSTRARP TEST
15-SEP-T6 00:C0

012706
013730
013701
012737
010010

0000

000775
012737
Q22626

000775
012737
02

00s077

000774
00:720

00§301
001347
012737
104400

MAINDEC-11-DDGTD-C

001304

001324
177460

00CCOe

J0Ca0H

005004

COCO0u

000004

MACY1l 27(1006:

05-NOV-76 12:17 PRGE 8

:TESTI TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER
: THAN DATI BUS CYCLE

T3:

T3RA:
T3R:

T38:
T3C:

T30:
T3E:

T3F:

MOV
MOV
MOV
MOV
MOV
HALT
BR
MOV
cMP
INC
HALT
BR
MOV
CMP
CLR
HALT
BR
TST
cMP
DEC

BNE
MOV

SCOPE

#STKPTR, %6

ROMADD, %0
WORDS, %1
8738, 4
%0, (0)

T3R
$730,4
(B)+,(Bi+
(@)

T3C

$T3F 4
(Bl+ (B)+
IROMACD

T3E

(0)+
(Bi+,(B)+
wl

T3AA
26, a4

:SET STRCK PTR

+GET ROM ADDRESS

:GET ADDRESS COUNTER

:SET UP TIME OUT VECTOR
:ATTEMPT TO ALTER DATA
sHERE If DID NOT TIME OUT
:LOOP ON_ERROR

:SET UP TIME OUT VECTOR
*REPOSITION STACK
:ATTEMPT TO ALTER DATA
:HERE IF DIC NOT TIME OUT
:LCOP ON_ERROR

:SET UP TIME OUT VECTOR
tREPOSITION STACK
:ATTEMPT TO ALTER CATA
:HERE IF DID NOT TIME OUT
:LOOP ON ERROR

; INCREMENT ADDRESS POINTER
:REPOSITION STACK

: DECREMENT RDDRESS COUNTER
:RETURN IF NOT DONE

:RESTIORE TIME OUT TRAP
; SCOPE LCOP
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P11

1S-SEP-TE

0127C0

g B34
011192
011304
0eteiN
001402
000200

000772

022123
035200
023700
001365
104400

005237
012777
012737
105737
100375
012737
105737
100375
013700
001406
00000S
00000S
004710
000243
00C240
000240
000137

MRINCEC-11-DDGTD-C

C0:Co

030000

321880

g01c32

001014
00no0l
000207
177564

000207
177584

000042

0C1034

177364
17756t

177566

101

MACYL11l 2711006’ 0OS-NOv-

12:17 PAGE 9

.VCHPRRE THE ROM DRTA TC THE IMAGE DATA

T4:

THR:

T4B:

THE:
END:

CONED:

18:

DONEL:

RO=WORD NUMBER
R1=GOOD RDDRESS
R2=G00D DRTA
R3=BRD ADDRESS
R4=BRD DRTA

MOV 80,0
MOV M

n8v Ao 350
MOV (%1, ,é
MOV (/3) YA

CMP %2 . %4

BEG T4b

HALT

BR T4A

CMP (%1)+,(43)+
INC %0

CMP WORDS, %0
BNE T4A

SCOPE

INC ICNT

MOV 8], JDSR
MOV 8207 38TPDBR
7578 acTPCSR

MOV 0207 J8TPDBR
1STB 3sTPLSR
BPL 19

MOV o842, %0
BEQ DONE |
RESET

RESET

ISR 7,(0)
NOP

NOP

NOP

IMP PRGO

;SET UP INITIAL WORD COUNT

gE} up }gs}}ﬁe RSDRESSRSF ROM IMAGE

+READ EXPECTED VALUE

:READ ROM VALUE

: COMPARE EXPECTED TO THE VALUE READ
BRRNCH IF CORRECT

:ERROR, ROM VALUE FAILED TO EQUAL EXPECTED

; INCREMENT RDDRESSES POINTERS
- INCREMENT WORD COUNT
;COMPARE IF END WORD

:BRANCH IF NOT LAST WORD

; INCREMENT PRSS COUNT
:RING THE GT40 BELL
:RING THE TELETYPE 3ELL

:RETURN TO DECTRPE MONITOR?

s RETLRN!
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GTHC ROM BIJTSTRAP TEST MAINDEC-11-DDGTD-C MACY1l 27(1006; 0S-NOV-76 12:17 PRGE 10
DOGTDC.PI1  1S-SEP-7& 00:00
307
ggg . THIS PROGRAM TYPES OUT ROM DATA
217 00I1S00 012706 000SO0 PRGl: MOV ESTKPTR, "2 ;INITI ALIZE STACK
311 0CISod 012737 9000006 000004 MOV 86, 94 +SET UP BUSS ERROR
312 00112 004737 002256 JSR PC’ SWITCH
313 001516 004537 001662 ISR g, tv=em
314 001522 002245 M8
315 001524 ogqsa; 001662 g;n 5, TYPEM T;gﬁ "E?SQGE
1 1
§19 381 32 815551 001002 MOV WORDS, %1 'GET 8 OF WORDS
218 001536 013700 001000 PRGIA: MOV ROMRDD, %0 :GET STARTING ADDRESS
313 (001542 012702 020010 MOV 810,%2 :GET ADDRESS INDICATOR
320 001546 105737 17756 TSTE  TPCSR :WAIT FOR
321 001552 10837% BPL -4 : TELEPRINTER FLAG
222 (001554 Q10037 002114 PRGIB: MOV 70, D28TYP GET ADDRESS
323 001560 004737 002:16 ISR 7,02k :AND TYPE IT
324 001564 004537 0OCIE&Z ISR 5. TYPEM s TYPE
3¢ 001570 002251 M3 :CR/LF
32t 001572 012037 002114 PR3IC: MOV (0)+,D2BTYP : TYPE
327 001576 004737 00z!16 JSR 7.02A : DATA
328 001602 105737 177564 1STB TRCSR ‘WAIT FOR
329 00!606 100375 BPL -4 : TELEPRINTER FLRG
330 DO1k10 C12737 0ODOOM0 177568 MOV ' ,TPDBR : TYPE SPACE
32] 901616 00S301 DEC %1 ALL DATA TYPED
33 201620 001410 BEQ PRGLD :G0 TO FINISH
333 001622 095202 DEC %2
325 001624 001362 BNE PRGIC :RETURN TO PRG1B
335 00126 012702 000010 MOV 810, %2 csr ADDRESS INDICATOR
336 001632 0O4E3? 001662 JSR 5, TYPEM E
237 001636 002245 M8 c LF
338 001640 00C745 B8R PRG1B :IETURN TO PRGIB
339 [00leM2 004537 001662 PRGID: JSR 5, TYPEM
340 00le4e 002245 MB
34] 001650 004537 001e62 ISR 5, TYPEM
342 001654 002245 M8
343 D0165e 000000 HALT
g:g 001660 000707 BR PRGI
346 :ROUTINE TO LOOP ON A SINGLE ADDRESS
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GT40 ROM BOOTSTRAP TEST
| 0DGTDC.PII

348
349

0016862
881664

1666
001672
001676
001704
001706
0C1710
001714
001716

002024
002032
002034
002042
002044
002052
0CeJsH
32080
0020&2
002366

1S-SEP-TB

0i0026

115837

112037

100375
013737
000722

032777
301023
032777
001007
023737
001403
005237

00177

MAINDEC-11-DDGTD-C

00:C0

001022
001220
001020

177564

0C1020
177564

000215
001010

000006
177564

ggolioie
000212
177564
J01Cea0

040000
004000
002076
002076

002076
00z1C0

177776
177764

001022

0Co04s

177566
00101¢

1775E8

177566

177568

176140
176130
0C2074

MACYl1l 27(1006°

KO1

0S-NOV-76 12:17 PAGE 11

:ROUTINE TO TYPE R MESSAGE

TYPEM: MOV
MOV
MOVE
MOV
CMPB
BNE
MoV
1578
BPL
RTS
cMPB
BNE
TST8
BPL
MOV

TYPEMA:

TYPEMB:

TYPEMC:

; SCOPE ROUTINE.

BIT
BNE
BIT
BNE
CHP
BEG
INC
BR
CLR
MOV
RT]
ICOUNT: 100
SCOPEF: O
RETURN: .WORD
SCOPEB: TST
MOV

Inp

SCOPEC:

SCOPEG:

/0 (B)+
854‘ %0

1+ TERM
(0\+ ' CHARA
CHARA  TERM
TYPEMB
-(6),%0
rpcsh

s

CHARR, %'
TYPEML
rpcsa

sals TPDBR
FILLER,FILCNT

1§
6. TPDBR
Tp*sn

FILCNT
2$

£212, TPDBR
TYPEMA
TPCSR

CHRRQ TPDBR
TYPEMA

; SAVE REGISTER O

;PLACE MESSAGE ADDRESS EN RO
:GET TERMINATOR CHARACTER
:GET NEXT CHARACTER

:WAS NEXT CHARACTER THE TERM
: CHARACTER

s RESTORE RO

;AND EXIT
NQS CHARACTER *

; TEST TELEPRINTER FLAG

‘AND WAIT FOR DONE

:LOAD TELEPRINTER WITH CAR. RET
;LORD FILLER COUNT

;PRINT FILLER CHAR

s TEST TELEPRINTER FLAG
:AND WAIT FOR DONE
:FINISHED FILLERS ?

:BR IF NOT

:LORD TELEPRINTER WITH LINE FEED
:GET NEXT CHARACTER

:TEST TELEPRINTER FLAG
:AND WAIT FOR DONE

:LOAD TELEPRINTER BUFFER
:AND GET NEXT CHARACTER

THIS ROUTINE IS ENTERED RT THE END OF ERCH SUBTEST.

£40000, SKR
SCOPEB

#4000, 3SR
SCOPES
SCCPEF, ICOUNT
SCOPEG

SCOPEF

SCOPEB

SCOPEF

%6, RETURN

e—~—0
M~

+,PSK
TURN

:TEST SR FOR SCOPE

s YES SCOPE

s TEST FOR_ITERATION

s INHIBIT ITERATION

: TTERATION COMPLETE

s ITERATION COMPLETE GO TO_SCOPEG
: INCREMENT ITERATION COUNT
1GO_TO SCOPEB

: CLEAR_ITERATION COUNT
EE}TRDDRESS OF NEXT TEST

; CONTAINS SUBTEST ITERATION COUNT
CONTRINS RETURN PC FOR SCOPE

*POP_PC
'RESTORE CONDITION CODES




GTYC ROM BOOTSTRAP TEST MAINDEC-11-DDGTD-C
DDGTODC.

4E+

Pil

002114
002115
002122

8921

302126
002130
502134
002140
062142
002144
002146
00z 152
002156
002160
002164
002166
002170
002172
002174
002176
062200
002262
002204
002206
002210
002212
002214
002220

002z22
002230
002236
002244
00z245
0C2es]

002256
002eE2
002270
002276
002304
002306
002210
002312
00z32C
Coz3e24
02332
002334
002342
002350

18-SEP-TE 00:C0

000000
013746
818296

10146
010046
C13700
012701
005002
006100
00&102
062702
105737
100375
010237
00S002
006100
006102
006100
006102
006100
00e10e
005301
001360
012600
012601
0lceQde
012837
000207

022500
020060
040504

108

100

180
00225k
013746
012737
012737
022777
00100S
000401
022626
012737
0leb37
0232777
001007
012737
012737
000406

oCCe60
177564

177566

177564

052107
047522
040524

022445
020040

000004
002310
177570
177777

000170
0G0004
cog400

001000
00eC00

032055
020118
022445

100
100

000004
000172
175666

gcol72
175640

001002
00L004

:THIS ROUTINE CONVERTS AN OCTAL NUMBER TO ASCII AND TYPES IT ON THE TTY,

D2BTYP: 0
Ocn: MOV
MOV
MOV
MOV
MOV
MOV
CLR
ROL
ROL
CehRA: ADD
7578
BPL
MOV
CLR
ROL
ROL
ROL
ROL
ROL
ROL
DEC
BNE
MGV
MOV
MOV
MOV
RTS
-ASCII MESSAGES
M7 .ASCIT

ME:
Mg.

.ASCII
.ASCII
.EVEN

SWITCH: MOV
MOV

MOV
CMP
BNE
BR

CMP
MOV
MOV
BIT
BNE
MOV
MOV
B8R

MACY1l 27(1006:

LO1

TPCSR, -(6)
“e, Yy
%1,-(B)
%0, -(6)
D28"YP, %0
'6 /‘

e

“0

e
0260 %2
'Pcsh

/2 TPDBR

(&J+ %2
(6)+ TPCSR

05-NOV-76

12:17 PAGE l2

; SAVE TPCSR

:SAVE R2

:SAVE R1

:SAVE RO

$GET DQTQ TQ BE TYPED
:GET COUNTER

:CLEAR WORKING REGISTER
SSV FIRST BIT (MSB) INTG

:FORM ASCII CODE

:TEST TELEPRINTER

:FLAG AND WARIT LNTIL DONE
:LOAD TELEPRINTER BUFFER
:CLEAR WORKING REGISTER
‘ROTATE THE

: NEXT

0ﬁ¥ﬂL CHRRARCTER

; INTO

s REGISTER

: TWO

: DECREMENT COUNTER

:GC TO 02RA IF NOT 2
FINISHED RESTORE REGISTERS

QND TPCSR
QND EXIT

"3%GT-40 ROM CATR%%d’

' v’
‘3 3

J$ERRVEC, - (SP)
15, 98ERRVEC
$DSUR, J#SKR
&-1,3SUR

3

2%

(SP)+,(SP)+
#SWREG, JuSKR
\SP)+, JXERRVEC
400, JSKR

4§

%512. WORDS
ggwnnf IMAGE

;SAVE VECTORS CONTENTS

:SET UP FOR_TRAP

:SET UP TO TEST FOR SWITCH REGISTER
:TEST FOR SWITCH REGISTER

:SWITCH REGISTER IS PRESENT

:NO SWITCH REGISTER

POP ¢ WORDS OFF STACK

:SET UP FOR SOFTWARE SWITCH REGISTER
RESTOEE VECTORS CONTENTS

:BR_IF VERSION 1

:SET UP VERSICN 2 LENGTH

:SET UP VERSION 2 STARTING ACD.
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GT40 ROM BOOTSTRAP TEST MAINDEC-11-DDGTO-C MRCY11 27{1006} 0O5-NOV-7& 12:17 PRGE 13

DDGTDC.P1I 1S-SEP-TE 00:CO
Hgg Sg 812“3” 03400 (21002 4S: MOV $256. . WORDS +SET UP VERSICN 1 _ENGTH
Y4 0236 12737 C1e000 001004 MOV tSTRRT A IMAGE  ;BET UP VERSIGN I STARTING ADC.
zgg 002366 000207 cg. RTS PC

459 .SBTTL ROM VERSION 2 VALUES




NO1

GT40 ROM BOOTSTRAP TEST MAINDEC-11-DDGTD-C MACY1l 27(1006: 05-NOV-76 12:17 PAGE 1Y
DOGTDC.FLL 1S-SEP-76 00:20 ROM VERSION z VALUES

"}&D X YT 2 2223322332322 83223322 LL S
461 EXCEPT FOR THE NEW ORGIN ADDRESS AND SEVERAL "!160000"
:gg FOR_ADDRESS FUDGING THIS IS AN EXACT COPY OF THE CONTENTS
OF THE GT-40 BOOTSTRAP VERSION %2
:gg X 2122223321222 22223223 3232223222222 L
465
:gg .TITLE SCROLLING ROM BOOTSTRAP FOR THE GTH4O
469
470
471
472
473
474
::2 . BOOTGT.T16 OCT 10, 1973
[
477
478
479
489 . COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
48 146 MAIN STREEt
482 MAYNARD, MASSACHUSETTS
483 1754
484
485
496
4e7
38% ; WRITTEN BY JACK BURNESS.
450
491
2
494 ; THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
44E THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF
:gg : MEMORY SEARCH FOR THE LOADER.
43e
499

501 .ENRBL ABS.AMA ; ASSEMBLER DIRECTIVES FOR ABSOLUTE BINARY QUTPUT
532 . ; NOTE: USE "MACDLX™ T0O ASSEMBLE THIS PROGRAM.

-e e we 0w

10

1]

1e .SBTTL DEFINITION SECTION
i3 .PAGE
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RO BIXCTSTRAP FOR THE oTuQ
1S-S¢P-78 00:00

™

2000
3C3CC3

0T

AR GG G AR R S R

RO=%0
Rl:?l
R3=%3
RQ=?H

SP=76
PC=%?

GT40 DEFINTIONS

CHAR=R)
POINTR=R]
TRBCNT=R2
SCAN=R3

HOLD=R4
COUNTR=RS

LOADER DEFINITIONS

- anananahdn e dh S o

L.BYT=CHAR
L.RDR=POINTR
L.BL=TRBCNT
L.CKEM=COUNTR
INDEA=SCAN

.PRGE

{CEFINE STANDRRC VALJES.

CONTQINS THE INPLUT CHARACTER.

CINTS TO NEXT INSERFTION BYTE IN DISPLAY BUFFER
CHRRQCTER COUNTER FOR THE “TRB™ FERTURE.
:GENERALLY CONTRINS A PCINTER WHICH
S JSED WHEN SCANNING MEMORY FOR SCMETHING.
YPICALLY A TEMPCRARY WHICH IS USED 7C RETRIN
Yg?LUE FOR_A SHORT TIME.

.1
]
S TYPICALLY USEL as A COUNTER.

;CHARACTER INPUT FOR THE LORDER.

: CURRENT MEMORY QDDRE:S TO BE LORCED.

:NUMBER OF DATR ITEMS TQ LCRC.

: CHECKSUM ON THE INPUT DATA.

¢ INCICATES HOW TO RSSEMBLE THE 8 B8I7 CHARRCTER.
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R "HE oT4Q MACY1l 27(1006) 0S-NOV-76 [2:17 PAGE 16
:CC DEFINITION SECTION
: MaJOR SYSTEM ODEFINITIONS

JRIGIN=166000 :ORIGIN OF THE BOCTSTRRF,
DLi1IS=175610 ; INPUT STATUS REGISTER OF DLIZ
DL11I8=DL11]I5+2 : INPUT _CHRRACTER FROM DL1!
DL110S=DL11IB+¢ :CUTPUT STARTUS OF THE CL1.
DL110B=DLi10S+2 :CUTPUT CHARRCTER TC THE CLI!
KBD1S=177560 :KEYBORRD INPUT STATUS
kBOIB=KBDIS+2 ; CURRENT CHARRCTER FROM KEYBCRRC.
aT40PC=172000 :GT40 PROGRAM _CUNTER.
GTHOSR=GTHOPC +2 ;GT40 STATUS REGISTER RDCRESS.
BSTART=100C :START OF THE DISPLAY BUFFER
BLINIT=7000 :APPROXIMATE END OF THE DISPLAY BUFFER.
TMPEND=7778 +LOCATION OF INITVIALIZATION STACK.
CORSTR=Y :LOCATION OF PCP-11 TRAP VECTCR.
JMPRDD=BLIMIT+IC. +WHERE THE PQINTER IS TQ FIRST CHAR ON SCREEMN
NUMLIN=32. «NUMBER OF _INES ON TEXT TC SHCW ON "HE SCREEN
CRLF=E315 ;CARRIAGE RETURN - LINE FEED
ALTMID=!7S ; THE “KEY" CHRRARCTER [I.E. RLTMODE!.
DIS;P=1£320C ;THE GTHC JMP INSTRUCTION
DISTCP=173CCC :THE GTHQ STOP DISPLAY INSTRUCTICA.

.%gEEL INITIALIZATION AND RESTART COOE
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ING ROM BOCYSTRAP FOR THE G740

P11

R B

006026

1

008240

00824z

;s

00edse
J06Ctu

1S-SEP-"8

206002

ey

012706
005237

012703
012723

00S023

035743

010306
108737
00S037

20:2C

000007
007778

175614
166852

000004
16602

175614
175614

178610

D02

MACY1l 27(1008) 0S-NOV-7& 12:17 PRGE 17
INITIALIZATICN AND RESTART CODE
: GT40 BOOTSTRAP CODE
.=6000
: .zORIGIN :DEFINE OPIGIN OF THE BCCTSTSAP.
: COLD INITIARLIZATION CODE
START: n%sn ;Rssg ALL HARCWARE NOW.
MOV 87,DL11IS :INITIALIZE DL-11 INPUT NOW.
MOV $THPEND, SP :ESTABLISH A GOJD TEMPORARY STACK
:POINTER FOR CCRE SERRCH.
INC DL110S :SET BRERK BIY
TSR SCAN, OUTLIT! 160000 :FOR 2 CHARACTER TIMES
_WORD 0 :SEND TWO ZERO'S
MOV 8CORSTR, SCAN :GET ADDRESS OF BAD CORE TRAP VECTOR.
MOV sNOTHERE 1 160000, (SCAN,+ :RND INSERT A POINTER TO US THERE.
ENDCOR: CLR (SCAN) + :NOW CLEAR ALL OF MEMORY BEYOND THE POINTER,
B8R ENDCOR :UNTIL WE RUN OUT OF MEMORY AND TRAP.
NOTHER: TST - (SCAN) sWHEN WE TRAP OUT, WE COME HERE.
‘WE BACK UP POINTER TO GOOD CORE.
:NOTE THAT IF WE TRAP OUT AGAIN, IT
:1S STILL OK, BECAUSE WE WILL LOOP
:UNTIL WE GEY A GOCD CORE RDDRESS.
MOV SCAN, 5P ‘WHEN WE GET ONE, THAT IS LAST LOCATION
:IN THE MACHINE, ANG HENCE OLUR SP.
18: TSTB  DL110S :SEE IF BREAK IS DOMNE
BPL 18 :NO G0 BACK
CLR 0L110S :CLERR BREAK BIT

RESTART INITIALIZATION CODE WHEN COMMUNICRTICNS IS WORKING.




| SCROLLING ROM BOOTSTRAP FOR THE GTNO  MACYLl 27(1006) 0S-NOV-76 12:17 PRGE 18
, DDGTDC.P11  15-SEP-T& 00:00 INITIARLIZATICN AND RESTART CODE
¥ ed
628
4
, gg? 006060 082706 00777 RESTRT: BIS 8TMPEND, SP :FORCE THE SP TO LIMIT OF EXISTING £ORE.
i 682
£83 4 D127 ? v 8BLIMIT-NUML IN-NUML IN, SCAN :NOW WE WILL Fli. THE XE' QFEHS CF "HE
663 T KIER 3B VI R O DIsPLAY BUFFER ITH INTTIAL CRo.Fre
)
B8 DOBOTM 012723 00S0IS SETLP1: MOV 8CRLF. (SCAN)+ : INSERT A CRLF NOW.
687 0061 90535 DEC TABCNY :AND LOOP UNTIL DONE.
§§§ 006102 0333° BGT SETLPI :THUS DISPLAY CORE IS ALMOST CORRECT.
630
£91 DOEION 012703 166432 MOV #SETUP! 160000, SCAN sNOW WE WILL INITR_IZE CORE FOR THE
ggg -DISPLAY. PICK LP POINTER TO LIST.
694 006!10 012302 SETLP2: MOV (SCAN)+, TRBCNT -GET NUMBER OF ITEMS TC INSERT.
£9S 0O0Ell12 001405 BEQ SETDUN :IF 2ERG, WE ARE DONE.
ggg 00E114 313361 MOV (SCAN)+,PCINTR 'PICK UP'FIRST CORE ASDRESS POINTER.
£98 DOBIIE 0!232! SETLP3: MOV (san)+ (POINTR) + :MOVE OVER A DATA ITEM NOW.
£9S DOE130 0E342 DEC g ALL DONE?
700 30122 D0033TS BGT ETLP3 !NOPE. MOVE CVER THE NEXT.
;8% Mei24 030771 BR SE’LPE YES. GET NEXT MAJOR LIST TO INSERT.
703
;gg 00126 012701 206776 SETCUN: MGV 8BLIMIT-2.PCINTR .ESTABLISH THE BJFFEP PCINTER NOW.
706
707
778

SNENNNNININNN
Lo o e i Y Y Y S & ]
NN L Wue— O

.SBITL  VTOS SIMULATOR
.PRGE
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ING ROM BOCTSTRAP FOR THE GT40

Pll 1E-SEP-T6 00:C0

2

AR RRRRRRR
Bolidnd JEEELRBTS

i

006208

g0t222

00624e

o0e244
036248

00e2s0
206254

00e2se

000426
002408
000411
0Qg437

080420
000424

gi2zce

000744

012700
004737
005202
032702
001370
000733

111705

00040s

005037
000726

012705

1?7777

-BE3SC

000940
168350

003007

172002

00CJ40

MACYli 27 °1008)
VIOS SIMULATCR

NXTCHR:

NORMAL :

TAB:

vT:

BELL:

FF:

JSR
CHP

BGE
cHP
BGE
MOV
SUB
"l
HIS
sL

RDD

FO2

05-NOV-76 12:17 PRGE 19

VTOS (SCROLLING)

PC. GETCHR! 16000C
CHAR, 8177
e
]
NORMAL
CHAR, SCAN
87, SLAN
SCAN, 87
NXTCHR
SCAN
SCAN, PC

BELL
NORMAL

8-1, TABCNT

PC, INSERT! 160000
TRBCNT
NXTCHR

840, CHAR
PC, INSERT! 160000
TRBCNT

87 TABCNT

TRB

NXTCHR

(PC3,COUNTR

FFLOOP

GTHOSR
NXTCHR

sNUML IN, COUNTR

PCRTION OF THE BCCTSTRAP

-GET A CHARACTER NCW.
1S 17 20T OF RANGE”
: (EP. GET ANCTHER ONE.
1S IT A PRINTING CHARACTER?
:YES. IT’S A NORMAL PRINTING CHARACTER.
:MOVE IT OVER SO WE CAN PLAY WITH IT.
:BIAS 50 THA™ BELL (7] IS ZERJ.
:IF CHARARCTER IS LESS THEN BELL OR
: GREATER THEN CR THSN }cn RE.
:IF GOOD, MAKE It WORD INDEX.
:AND GO TO THE CORRECT ROUTINE.

s 7=BELL
s 10=BRCKSPRCE

+11=TRB

:12=LINE FEED [LF)
+13=VERTICAL TAB [VT]
;14=FORM FEED [FF]

; 15=CARRIRGE RETURN [CR]

;RESET TRB POSITION ON A CR, AND
;FALL THROUGH TO INSERT THE CHARRCTER.

. INSERT THE CHARACTER IN THE BUFFER.
UPDRTE tAB POSITION NOM.
:AND GET NEXT CHARACTER.

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

:OF B.
+ARE WE DONE YET”
:NOPE.

: YES.

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

RING BELL -WRITE IN GTHOSR
:AND LJOP BACK

:FORM FEED IS DONE By INSERTING LF'S,




SCROLLING ROM BOOTSTRRP FOR THE GTYO

0CGTDE

809

0 (0 (0 O (000 00 OO MO 0D
Fme e Pt Pt e Pt e e B2 e
DO NN LS WU--0O

AL

Pl

006262
006266

™
006276

0064e4

1S-SEP-76 00:00

004737

ikt

00C”1S

00C0iz2
1663C4

012746 lebl3e

013703 007Ci2
007000
0C100C

000001
007012
16635C

l

i 0000C!
S 007000
3

001000
166406

166474
1600C0

012737 001000

MACY1l 27(1006)
VT0S SIMULATOR

FFLOOP: MOV
JSR

£
Bt
BR
LF: MOV
LFSUB: MOV
LFLOOP: CMPB
BEG
CHpP

BLO
MOV

LFOUND: INQ

INSERT:

INSRTL: CMP

INSRTX: RTS

172000 GTBUSE: MCV

GO2

0S-NOV-76

812, CHAR
PC, LFSUB! 160600
EOUNTR

NXTCHR

sNXTCHR! 160000, - (SP)

JMPRDD, SCAN

(SCAN) +, CHAR
LFOUND
SCAN, sBLIMIT

LFLOOP
$BSTART, SCAN
LFLOOP

SCAN
8l,SCAN

SCAN, JMPADD

PC, INSERT! 160000
CHAR

CHAR, (POINTR) +
81, POINTR

INSRTX

POINTR, sBLIMIT
INSRTL

POINTR, SCAN
$BSTARY  POINTR
PC. INSRYL ! 160000
(StRN)+

(SCAN)

PC

(POINTR)+, (PCI
sHEADER! 160000
$DISINP. - (POIN
-(POINTR)

PC

tR)

$BSTART,GTHOPC

NTR)+
(POINTR)

12:17 PAGE 20

:MAKE THE CHARACTER A LINEFEED.
100 A LINEFEZD.

;D0
:NOPE. KEEP SENDING THEM.
:YES. NOW RETURN. DO NOT FALL THRCUGH,

.RETURN TO NXTCHR AFTER PRGCESSING
. THE LF BY FAKING A& JSR.

:GET POINTER TO FIRST CHAR CON SCREEN

:AND LOOK FOR A LINEFEED.
:GOT I7. SEARCH HAS ENDED.
‘ARE WE AT END GF BUFFER?

:NOPE. KEEP ON LOOKING.

:1F AT TOP, RESET TQ BOTTOM OF BUFFER
:AND KEEP ON LOGCKING.

:WE'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.
:AND THEN INSERT ONE NULL CHARACTER BECAUSE
:THE “DISJMP* ADDRESS MUST BE EVEN, AND
' THIS GUARANTEES WE WILL NOT LCSE n
A GOOD DATA CHARACTER. WE FALL THRGUGH
:TO INSERT THE NULL IN THE BUFFER.

10

:STICK IN THE CHRRACTER NCu.
: 1S NEXT POSITION EVEN OR 00D?
;ODD. NO PROBLEMS. SPACE IS ALLOCATED.
;EVEN. ARE WE AT THE END OF THE BUFFER?
;NO. JUST MAKE ROOM FOR _RNOTHER WORD.
;AT THE END. MCOVE THE STUFF TO THE
;BEGINNING OF THE BUFFER.

{CALL THE ROLTINE TQ SAVE SPACE.
;AND CLEWR UP THE INSTRUCTIONS AT THE
:ENC OF THE BUFFER.
;AND THEN RETURN.

;BYPRSS THE “DISIJMP™ BY RDDING 4 TO PCINTR.

;NOW INSERT THE DISJMP INSTRUCTION TQ OJR HERDER
;AND IT'S RDDRESS (PUT THEM IN BRCKWARDS.

;MAKE AVAILABLE A NEW CHARRCTER SPQT.

:FINALLY RETURN TO THE CALLER.

;ON R BUS ERROR, WE MERELY RESTART THE GTHZ RT
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ING RO™ BOCTSTRAP FOR THE GTHO MRCY1l 27(1006)
P11l 1S-SEP-T6 00:CC VTOS SIMULRTOR
006432 000002 SETJP: .WORD
006434 000330 . WORC
006436 1b&4eH .uosg

00e44C 000200 . WO
00e442 00CO07 . WORD
006444 006776 .WCRD
Q0E44E 000”00 . WORD
00e4S0 160037 166474 . WORD
00e4S4  16C000C 001000 . WORD
00e460 160000 0Ce70C . WORD
006464 000001 .WORD
Q0e46e 172000 . WORC
00e470 166474 .WORD
00t472 000000 .WORD
006474 103334 HEADER: .WORD
006476 000177 -WORD
006500 1lblo4 -WORD
206502 171340 .WORD
00eS04 0C0000 001352 -WORD
00eS10 103324 .WORD
006S12 160000 007010 .WORD
.SBTTL

.PAGE

HO2

0S-NOV-76 12:17 PRAGE 2!

:THE RT1 FCR THIS RCOU™INE
;1S THE FIRST WORD OF THE TABLE
:BELOW-1T SA/ES A WORC!

INITIRLIZRTICN TABLE FOR THE SCROLLER

g +INITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE

c?g SE! 160000 STQRTING ATS%OﬁSAéON Pg NTER TQ BUS ERRQR ROUT
U 1 cU

8 - SECOND noﬁo IS NEW gﬁnru SRD 8n ant 3

7 INITIRLIZE THE ENC OF THE BUFFER TO

BLIMIT-2 A CLEAR SPACE TO INSERT THE CHARACTER.

0 ;.HIS IS *Hr "RUNNING™ START. THIS IS

DISJIMP, HsnoER'lsoooo LLOMED BY A DISJMP TO OUR HERADER BLOC

DISIMP'BSTA - AND THEN n oxs.np TO THE START CF THE BUFFER

DISIMP, BLIMIT NUML IN-NUML IN *AND A DISJMP TO THE FIRST CHAR ON SCREE

1 :FINALLY START THE GT40 GCING AT

GTH40PC : THE POSITION INSTRUCTION IN THE

HEADER? 160000 - HERDER BLOCK.

c :END OF INIT CODE

HERDER BLOCK FCR THE SCROLLER

103334 :ENABL CHAR MODE,BL INKING

177 ‘A BLINKING BOX-RUB OUT!

116124 GO TO POINT MODE

171340 + OAD STATUS RE«ISTER

0, 1352 :POINT TO UPPER LEFT

103324 *BACK TO CHAR MODE

CISIMP. IMPADD-2 AND TO THE CHANGING JMP INST.

COMMUNICATIONS AND MISZ. SUPPORT RILTINES
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SCROLLING ROM BOCTSTRAP FOR THE GTMC MACYL] 27 (1
CRATIONS AND MISC. SUPPORT ROUTINES

0OGTDC.PI1  1E-SEP-T& 020:00 COMMUNI
879
880
881
ggg : COMMUNICATIONS HANDLING ROUTINES
884 '
885
886
887
esa
883
ggg . THE DL-11 HANDLER
B33 )
E
895 DOBSIE 105737 175610 GETOL: TSTB  DLILIS :CHECK THE HOST INPUT STATUS.
835 006522 100011 BPL GETDLI HOST DID NOT SEND ANYTHING, YET.
B37 Q068524 112700 175612 MOVB  DLI1IB,CHAR :HOST SENT US A CHARACTER. PROCESS IT.
938 00e530 012737 000007 175610 MOV 87 OL111s 'REENRBLE THE HOST TE.ECOMMUNICATIONS.
899 006536 042700 177600 BIC 8-200, CHAR :MAKE CHARACTER JUST SEVEN BITS.
900 00654 001765 BEQ GETOL ‘IF NULL, IGNORE IT.
38% 006544 000207 RTS PC ‘ELSE RETURN NOW.
903 106546 105737 177560 GETOLI: TSTB  KBDIS :DID USER TYPE A CHARACTER?
S% DDESSS 119%3F 177se2 17Skls NO78  KEDIB.DL1108 INOVE THE CHARACTER- 10 THE HOGT,
ggg foczes bhdret BR GETOL' 'AND CHECK RGAIN FOR INPUT.
308
309
CH
g;g ; THE “GET CHARACTER™ ROUTINE
414 '
s
Q17 0DESE4 004737 166516 GETCHR: ISR PC,GETOL! 160000 :GET A CHARACTER FROM THE HOST NOW.
91g 00570 020027 000175 CHP CHAR, sAL THMOD ;1S IT AN “ALTMODE™
353 006574 001025 BNE GETEXT :NO. EXIT NOMW.
92. 008576 004737 166516 ISR PC,GETDL! 160000 :YES. GET ANOTHER ONE NOW.
922 00602 020027 000114 CMP CHAR, 'L 1S IT AN "L"
923 006606 001501 BEQ LOADER 'YES. START LOADING NOW.
924 006E10 020027 000122 CHP CHAR, 8'R }1S 1T AN “R*
ggg 006614 001015 BNE GETEXT :NO. IGNORE THE ALTMOCE AND JUST RETURN THE CHAR
927 0DOBEle 012737 172000 007010 MOV $DISTOP, JMPADD-2 :YES. RESET. STOP DISPLAY BY INSERTING A “DISTOP
35% 90ee24 000137 166060 PRESTR: JMP RESTRT! 160000 : INSTRUCTION IN THE BUFFER, AND RESTART.
930
93]
332
933

934 : THE “GET R SIX BIT CHRRRCTER" ROUTINE




SCROLLING ROM BOCYSTRAP FOR THE GT40

DOGTDC.PLL

Q06E42
20ek4E

O0BESC

S0eE2E

00tb62

006664
006870
0dee72
00sE74

006700

006732
006704

006706

15-SEP-TB 00:C0

004737
020327
002517
020027
003:14

000207

115337

000203

004737
010046
00c723
000163

000404
000416
000432

012703

166564
0003048

000137

168630

166676

000cae

Joc2

MACY1l 27(1006) O0S-NOV-76 12:17 PRGE 23
COMMUNICATIONS AND MISC. SUPPORT ROUTINES

. - - e rande ev dedbd: dEAEEAE S ES ES AL SR S de S E- - e -
L

GETSIX: ggg PC, GETCHR! 160000 ;GET A CHARACTER NOMW.

CHAR, 840 ;1S 1T A’ LEGQL PRINTING CHARACTER?
BLY L. anb :NCPE. ABCRT
CMP CHER, #137 1T°S BIG ENOUGH. IS IT T20 BIG”
BGT L.BAb :YEP. ABORT.
GETEXT: RTS PC RETURN TG THE CALLER.
: THIS OUTPUTS TWO CHRRACTERS VIR R
; JSR SCAN, OUTLIT
: *TWO CHARRCTERS'
OUTLIT: MOV (SCAN)+,DL110B
MOV (SCAN)+.DL1108 -DOUBLE BUFFERED
RTS SCAN +RETURN

THE “GET AN EIGHT BIT CHARACTER™ ROUTINE

THIS ROUTINE DIFFERS FROM THE PREVIOUS ROUTINES
IN THRT IT WILL TRKE SIX BIT CHRRQCT§R§ AND _RSSEMBLE
THEM FOR THE LORDER TO USE. NOTE THRT FROM THIS PCINT
ON WE WILL SWITCH TO THE LOADER DEFINITIONS OF THE
REGISTERS., THJS THE CHAPQCTER IS RETURNED IN
REGISTER “L.BYT™ RATHER (HAN CHAR (THOUGH THEY ARE
PHYSICALLY THE SAME).

GETB: JSR PC GETSIX'I&DDDU ;GET_R SIABIT CHARACTER.

MOV L é :SAVE IT AN THE STACK.

ST Ek :UPDATE INDEX TO NEXT ITEM (ALL RRE #2)

IMP GETBTB E'l&ODOUtINDEX) . AND DISPATCH RCCORDING TO THE INDEX.
GETBTB: BR GET8I : INDEX=2: ASSEMBLE FIRST CHAR

BR GET82 : INDEX=4: RSSEMBLE SECOND CHAR

BR GET83 : INCEX=b: ASSEMBLE THIRD AND LAST CHAR

: INCEX=8: RESET INDEX T0 O [2] RND RETRY.

: THE FOURTH INDEX IS THE SAME AS THE FIRST

GET84: MOV #c, INDEX
; INDEX. JUST RESET IT RNC FALL THROUGH.
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EBEOLLINu ROM BOCTSTRAP FOR THE GTHO MACY1l 27(1006) 0S-NOV-76 12:17 PAGE 24

T0C.P11 18-SEP-78 00:C0 COMMUNICATIONS AND MISC. SUPPORT RGUTINES
99]
932 (006712 004783 166630 GET81: JSR PC,GETSIX! 160000 .GET ANGTHER CHARACTER NOW.
993 006718 0100 MOV L.BYT,HOLD :AND PRESERVE 1T FOR NEXT TIME THRCJGH
934 (006720 006300 ASL. L BYT' 'NOW THROW AWAY LEFT MOST BITS OF
335 006722 006300 ASL L.BYT :THE 8 BIT CHARACTER. NOW MERGE 1M
9% 0067 182300 ASLB  L.BYT s THE LEFT TWO BITS OF THE
497 726 106116 ROLB (5P 'NEW SIX BIT CHARARCTER WITH THE SIX
998 006730 106300 ASLB  L.BYT BITS FROM THE CHARACTER ON THE
999 00E732 106116 ROLB  (SP) TACK. 1ST CHARACTER IS NOW ASSEMELED,
1000 D073 012600 MOV (SP)+,L.BYT so WE'LL RETURN IT TO THE USER.
igﬁé 006736 009207 RTS pPC :AND THEN WE SHALL RETURN TG HIM.
1003
1004 006740 006300 GETB2: ASL L.BYT : THE SECOND CHARACTER 1S CREATED FROM
1006 00e742 006300 ASL L.BYT :THE 4 RIGHT BITS GF THE PREVIOUS CHARACTER
1008 006744 106300 ASLB L 8YT :AND THE FOUR MIDOLE BITS OF THE PRESENT
1007 006746 106104 ROLB  HOLD :8 BIT CHARACTER.
1008 006750 10€300 ASLE  L.BYT ‘WE WILL CREATE THE NEW 8 BIT
1009 Q00e752 10€10M ROLB  HOLD :IN THIS REGISTER, SINCE IT
1010 O0DE7S4 106300 ASLB  L.BYT :MORE CONVIENT. WE WILL MOVE OVER THE
1911 006756 10610M ROLE  HOLD :ANSWER AT THE END.
1012 006760 106300 ASLE  L.BYT :ONE MORE TO GO
1013 006762 106104 ROLE  HOLD : DONE .
1014 DOe764 010400 MOV HOLD,L.BYT BRING OVER THE VALUE.
1015 006766 012604 MOV (SP)+, HOLLC :AND REMEMBER THE LAST CHRRACTER WE RECEIVED.
%g}; 006770 000207 RTS PC :AND RETURN TO THE CALLER.
1018
!01S 0OE?72 0O&100 GETS83: ROL L.BYT :FINAL CHARACTER IS EASY. JUST A
1020 00e774 106100 ROLB  L.BYT :SIMPLE MERGER OF LEFT TWO BITS OF
1021 00E776 DOE00M ROR HOLD :PREVIOUS VALUE WITH RIGHT SIX BITS
1052 007000 106000 RORB  L.BYT :0F LAST (4TH) CHARACTER RECEIVED.
1C_: 0867002 (06004 ROR HOLD
1024 007004 106000 RORB  L.BYT :AND WE ARE DONE.
1026 007006 005726 TST (SP)+ 'FINALLY THROW AWAY STACK.
;ggg 067010 000207 RTS PC ‘AND RETURN TO THE CALLER.
&
102e
1025
1020
1031
1032
1033
1024
1£35
103
1037

1029 .SBTTL THE LORDER
. PAGE
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SCROLL ING ROM BOOTSTRAP FOR THE GTH4O MACY1] E?élUDB) 0S-NOV-78 12:17 PRAGE 25

DDSTDC.P11  15-SEP-T& 00:C0 THE LOADE
1041
1042
1043
1044 . THE LORDER
1045 s me= eeeee-
104
1047
1945
igs? Q07012 012737 173000 007010 LORDER: MOV #DISTOP, JMPACD-2 -STOP THE GT4O BY INSERTING A “DISTOP* IN THE LI
;§§a 00Tz2C 095003 CLR INDEX :RESET THE 8 BIT ASSEMBLER TG THE FIRST CHAR
1554
!0S5 007022 (0OS0O0S L.LD2: CLR L.CKSM :CLEAR THE CHECKSUM
1086 007024 004737 167114 ISR PC,L.PTR! 160000 :GET A BYTE NOMW.
107 007032 105200 DECB  L.BYT 1S IT A ONE (HEADER)?
§8§3 0C7032 001373 BNE L.LD2 :NO. WAIT FOR THE ONE.
iggg 007034 004737 167114 JSR PC,L.PTR! 160000 :YES. SKIP OVER THE NEXT CHARACTER NOK.
1062 007040 004737 16712b JSR PC,L.GWRD! 160000 -nsseneLE A WORD NOMW.
103 007044 0100 MOV L.BYT.L.BC MOVE OVER T0 THE COUNTER.
1064 00704 162702 00000 SuB 4,L.0C *REDUCE TO ACTURL DATA COUNT.
1065 007052 022702 000002 CMP $2,L.8C :ANY DATA AT ALL?
1066 007056 001433 BEQ L. *NO. MUST BE END
1067 007060 DON4737 167126 JSR PC,L.GWRD! 160000 -YES. ASSEMBLE A DATA WORD NOW.
iggg 0C7064 010001 MOV L.BYT,L.ADR :AND THIS MUST BE THE FIRST ADDRESS.
1070
1071 007066 004737 1671:Y4 L.LD3: JSR PC,L.PTR! 160000 :GET A BYTE OF DATA NOW.
1072 007072 002006 BGE L.(DY4 :ALL DONE?
1073 097074 10570% TST8  L.CKSM YEP, COINTER IS MINUS. CHECK CHECKSUM.
ig;g 007076 001751 BEQ L.LD2 s CHECKSUM GOOD. GET NEXT COMMAND.
1076
1077 007100 004337 166652 L.BRD: JSR SCAN, OUTLIT! 160000 :BAD LORD INFORM HOST
1078 007104 175 102 'BYTE ALTMOD,'B *SEND AL TMODE B
iggg 007108 0OCBYE BR PRESTR?Y :AND RESTART THE DISPLAY.
1081 )
1082 007110 110021 L.LD4: MOVB  L.BYT,(L.ADR)+ - INSERT BYTE INTO MEMORY.
{gga 007112 000785 BR L.LD3 :AND GET THE NEXT BYTE.
1668
1087 D0O7114 004737 1EE6EY L.PTR: JSR PC G§Tasleoooo -ASSEMBLE AN 8 BIT CHARACTER NOMW.
1088 007120 0€000S ADD L.BYT,L.CKSM :UPDATE tHE CHECKSUM NOMW.
1089 007122 0OS30? DEC L.BC :DECREMENT THE CHARACTER COUNTER.
iggg 007129 000207 RTS PC :AND RETURN TO THE CALLER NOW.
5
1094 007126 004737 167114 L.GWRD: JSR PC,L.PTR! 160000 ASSEMBLE & WORD. FIRST GET A CHARACTER
1095 007132 010046 MOV L.BYT,-(SP) ‘AND SAVE IT

109t 007134 004737 1e7114 JSR  PC,L.PTRT160000 :AND THEN GET ANOTHER ONE.




. DDGTDC.P11

SCROLLING ROM BOOTSTRAP FOR THE GTH4O
15-SEP-76 00:00

9c0308
05e600
000207

1097 G27140
1098 CO714e
007144

C07146
QC7 182
007154
007160
007182

007164
007170

007172
007176

0C7c..
007202

004737
010046
004737
10570S
001346

004337
175

167126
167114

166652

107
032716
001401
000000
003136

000031

P 9—s §-0 ot Pt Pt Pt Pt it Pt ot Pt s st Pt Pt Dt Bt Bt Dt Bt s St B8 Bt Bt P s bt ot ot s Pt Pt Pa
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d‘xw&n’»—gmg NU‘{HIUNHD\DCD\JU‘U\ LIV 0~ L :)’\J.l

MACY1l 27(10063
THE LOAMDER

SWAB

BIS
RTS

L.JMP: JSR
MOV

1518
BNE

JSR
.BYTE

BIT
BEQ

L.HALT: HALT
L.JMPL: JMP

.SBTTL

.PRGE

MO2

0S-NOV-76 12:17 PAGE 2t

L.BYT
(SP)+,L.BYT
PC

PCL. GHRD'lBOOOD
5c b PTR'IBOOOO
L sno

SCAN OUTLIT'IBUUOO
ALTMOD,

81, (SP)
L.IMP1

J{SP)+

THE SELF TEST

;AND THEN PERSSEMELE THE MESES.
sWITH THE FEARSOME POWER OF THE 1.
RND RETURN TO THE CHLLER.

-ALL DONE NITH THE LORD. ASSEMBLE
TH srnkwxnc RODRESS N
DON'T FORGET 10 cnscxsun IT.

;R BAD CHECKSUM. ALL IS EVIL.

;GOOD_CHKSUM, INFORM HOST
WITH ALTMOD &

;00 WE WANT 70 START EXECUTION?
i YES. AWAY WE GO.

:IF NOT, HALT.
; IF GO, THEN GO RLRERCY. WHEEEE!
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SCROLLING ROM BOCTSTRRP FOR THE GTHO MACY1l 27(1006) 05-NOV-76 12:17 PAGE 27

DOGTOC.P11  1E-SEP-7& 00:CO THE SELF TEST
1138 iTHIS 1S §T4g GLICK TEST
1137 VES GUICK VISURL TEST
1138 10F CONDITION OF MACHINE
1139 {WITHOUT READING iN DIAG.
1140 100000 CHAR=100000
1141 109500 SHORTV=104000
1142 110000 LONGV=110000
1143 114000 POINT=114000
1144 120000 GRAPHX=120000
1145 124005 GRAPHY=124000
1146 130000 RELATV=130000
447/
1148 002000 INT0=2000
1149 002203 INT1=2200
115 002400 INT2=2400
18] 002600 INT3=2600
1:E2 003000 INTH4=3000
1183 003200 INT5=3200
1154 003400 INT=3400
115 003600 INT7=3600 :BRIGHTEST
11587 003109 LPOFF=100
1158 000143 LPON=140
1189 000028 BLKOFF =20
1iEg 000030 BLKON=30
1162 000004 LINEO=4
1163 000005 LINEL=5
1164 00000k LINE2=6
1165 006007 LINE3=7
1167 160000 DIMP=160000
1168 164000 DNOP=164000
11€3 170000 STATSA=170000
117e 173400 DSTOP=173400 ;TGP INTERRUPT
1172 000300 LPLITE=300
1173 000201 LPOARK=200
1174 000040 ITALO=40 ; ITALICS OFF
1175 000CED 1TAL 1=60 ;o ON
1176 000004 SYNON=4 }SYNC ON
1177
1178
178 174000 STATSB=174000
113] 000100 INCR=100 ;LOAD GRAPH_INCR
1igp 040000 INTX=40000 : INTENSIFY BIT
1183 001777 MAXX=1777 :BIGGEST X VECTOR
1164 001377 MAXY=1377 ;BIGGEST Y VECTOR
1165 020C00 MINUSX=20000 }THE MINUS BIT
1186 020000 MINUSY=MINUSX
1187 017600 MAXS%=17600 ;BIGEST X IN SHORTVEC
11ee 000077 MAXSY=77 Y IN
1ig3 000100 MINSLY=100 IMINUS BIT FOR Y IN SHORTVEC
119]
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NG RO™ BOITETRAP FOR “HE 340 MACYLL ;rcrégou 0S-MOV-76 12:17 PARGE 28
P11 1E-SEF-"§ D0:CC THE SEL 1
SoTe0M  2:2°3°  1eT2le  1720C: MOV oF ILEC! 160000, GTHOPC -START THE GTYS
ocrﬁa 323021 WALT <AND WALl
aCT214 114023 FILES: POINT!BLKOFF sPOINT-~INVISIBLE i
a8 e .
. oo MAXY
007832 11200 ONGV! INTO!LINEC -DRAW TOP LINE
Creod Ml NTX MRXX \
Xra2e ol ‘
7S L1285 ONGV! INT2!LINEL
EROASE X .DRAW LINE TO RIGHT
007 QeI MINUSX! MAXY .
00T23% 113906 LONGV! INTH!LINER
L4 DBl INTX? MINUSX I MAXX -DRAW BOTTOM LINE
7242 00000 9
ue“maoe B Ngag %g‘r;gvsmrsu.ma
ocress OCI37 MAXY :DRAW LINE TO LEFT
o762 114900 POINT
B0T264  D0OMOC 400
307256 00000 500
007260 106200 SHORTV! INT1
00726 (087677 57677 s 4X Y
007264 106600 SHORTV? INT2
07266 077677 27677 s 4X=Y
0C727C 107200 SHORTV! INTS
0C 274 137600 SHORTV! INT? ,
C7z76 057777 57777 L eXeY
007300 114030 POINT
007302 001400 1400
007304 000E70 500
073% 12:.20 RELATV! INTY ! BLKON
73.0 QDE7E7T 57677 2 XY
007312 077677 77677 : eX-Y
A73i4 077777 22322 Iy
00731 057777 57777 PoXeY
007220 114090 POINT
Jors; goou00 199
007326 174120 STATSB! INCR+20 . TRY GRAPH MODES
007330 114000 POINT
307332 001000 1000
7534 000200 200
00733 120000 GRAPHX
207240 001010 1010
207342 001020 1020

307344 001C3C 1C30

i e e — B — — ———
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SCROLL ING ROM BOCTSTRAP FOR THE GTWD MACY11l 27(1006) 0S-NOV-76 12:17 PAGE 3C

DOSTDC.PIL 1E-SEP-T8 00:00 PAPER TAPE BCOT
1266 :
iaav : PAPER TAPE BOOT
1568 17750 HSR= 177550 :HIGH SPEED PERDER ACCRESS
1270 177880 LSR=;77560 :LOW SPEEC RERDER ACORESS
}gzé : .=ORIGIN+ 1400
1272 007400 012701 160000 PTBOOT: MOV 160000, R1 -SET MEMORY CHECK LIMITS
1204 DOTuON Bza? 00000 MOV 2 R2 - TRAP ADDRESS IS LOC. 4 i
1278 X410 012703 167500 MOV sDEv+4! 160000.83 :POINTER T0 DEVICE AODRESSES
1276 00T414 Q13712 MOV PC, IR2 -PRESET YRAP ADCRESS IN LOC. 4
1277 007416 012706 002024 MOV 824, SP :STACK_SET UP AT SPECIAL ACDRESS
1278 007422 Q14309 DEVi: MOV -IR3),Rd :eET CEVICE ADDRESS
1279 Q07429 DOSTIM 15T SRy :CHECK AYRILABILITY OF DEVICE
290 2% é BM1 DEV] : CHECK DEVICE FOR ERRORS
1261 00™430 L1271 MOV PC,aR2 :RESET TRAP ADDRESS AT LOC. 4
1282 007432 012706 000024 MOV 824, 5P 1 SPECIAL ADDRESS USED AS MASK LATER
igga 007436 D104N] MOV R4, = (R]} -?g ggcggux:nsnosa STRTUS ADORESS
128€ 007940 TN06C1 BIC SP,R1 :SET R1=X7752,MASK IN SP=2y4
1286 0O7+42 010::1 MOV Rl 9R! :STORE OWN ADDRESS IN SCINTER
: DO7444 011102 LOOP: MOV aR!,R2 :GET BYTE POINTER
! 00T44E  00S214 ING aR4 : ENRBLE RERDER
! 0o7YSD 10571 TST8  oRY : TEST DONE BIT
1299 907482 10037 BPL =2 :WAIT INTIL RERDY
;291 207484 11412 000002 MOVE  2(R4),aR2 : THEN PICK IT UP AND STORE IT
1292 007460 00S211 INC 3R1 :BUNP POINTER
1 007462 120227 20037S {MPB  R2,#37S :STORED JUMP OFFSET?
1294 007466 0201366 BNE LOYP ‘NOT YET
1295 DO7470 108222 INCB  (R2)+ :YES,ALL DONE
iaegg 007472 000142 ] -(R2; :GO EXECUTE AS BRANCH
iggg : DEVICE ARDDRESSES FOLLOW - DO NOT CHANGE THE ORDER
300 DO7474 177560 DEv:  LSR :LOW SPEED REACER
- 00747 1778sC HSR :HIGH SPEED RERDER

Y e
(Dl

( )k“( 3
(NI 3

.SBYTL CASSETTE BOCT

— ——— - —



SCROLLING ROM BOCYSTRRP FOR THE GTWO

D0GTOC.PLL

1304
{305

sl

53

(Mot Latoto Lt (o
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P pob abap cpapapeh

foky

AP Pt Pt Pt Pt Pt Pt Pt Pt Pt PP -2 D2 PPt ) 4D-2 P 4 ) 2h 2P0 P 2P 2 P2 PbPhe O~ Pt Pa

SRRPRRERRRNRRRE

<338

007570
Q07874

0g7E?

1€-SeP-78 00:C0

177530

B0

12701
u' h—

%&
112103

.12110
100413

0
BT
1082302
10077¢
11e012
20337
1767
00J003
00c7ss

00s710
100774
0osce?
017840
002415
112024
002000

1675C2
0CC34C

00300z
0000eCo

90C030

EO3

MCYll 27(1008) 0S-NOV-76 12:17 PAGE 31

CRSSETTE BOOT

: CASSETTE BOOT

tace=177500

. .=on101~+1soo

taBJ0T: MOV TACS.RO
CLR rno)

RES: MOV Pgth
BV asERa

MOvB LR1J+ R3

{oCPl: MOVB  (Rl)+,{RD)
BM] DONE
LOOPR: SéTB R3, .RO"
Q LobP2
INC R2
BM] LOOP1
MOVE  2(R0),’R2)
CMPB  R3,asd
BE2 LodP2
STOoP: HALT
BR RES
BoNE: ST (RD)
BN] STOP
CLR PC
*aBLE: .WORD 17840
.MORD 2415
_WORD 112024
JWORE 0,0
"WORD  TABOOT!180C00
JWORD 340

.SBTTL MRl1-DB BOOT

:TA-11 CONTROL ANC STRTUS REGISTEF

:SELECT UNIT o0

u.z FOR PIC

SLDS ADDR. OF COMMAND TABLE
éno TR. AND DATA FLAG
TEST BITsS

:CIMMAND FROM TABLE TO TﬁCS
SWUHEN COMMAND CODE NEG.. GUIT

TEST R;QDr AN T-REG st*s IN TACS
:LOOP "TIL SOMETHING COMES UP

: ADVANCE MEMORY POINTER

:1F MINUS, TRY NEXT CCMMAND

:READ DATA INTO MEMORY

FIRCT BYTE RERD SHOULD BE "240°
:IF C.K., GO READ ANOTHER 8Y'E
‘HA_T ON ERROR

:RESTART ON CONTINUE

:CHECK FOR ERROR
HRLT ON_ERROR
"JNP d80°

.BYTE 24C: RERDY+T-REQ.

.BYTE 37: ILBS+RERDY+GO

.BYTE 15: SFB+GO

.BY'E _5: RERD+GO

.B\TE 24: READ+ILBS

;:.BYTE 224: RERD+ILBS+E.O.TRBLE
: THESE ARE FILLER WORDS

:POWER UP VECTCR AND PRIORITY
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l SCROLLING ROM BOCTSTRARP FOR "HME 3T4Q MRCY1] 27(1006) 0S-NOV-76 12:17 PAGE 32

, DOSTDC.PIL  IS-SEP-TH 00:00 MR11-D8 BOCT
I ig:g tMR11-DB BULK STORAGE PROGRAM LORDER LISTING
‘ i%:? : .=ORIGIN+1600 KEE® TRACK OF ORIGIN
| I8 oo - QFi1: MOV PC.R2 FIXED MERD DISK (266 KM)
‘ ddo . ’
C 19 BRRR AR o OTR
I 1380 207BON  ITT4e2 177962
, iggé 00 00000S 5
|
. 1353 DC7610 010702 RK!l: MOV PC,R2 :MOVING HERD DISK (CARTRIDGE)
1358 QO7Bl2 300445 8R_OTHER
138% 7blé
1367
1368
1259 QQTE20 010702 TC1l: MOV PC,R2
1380 007622 000417 BR TAPES
1361 007624 17734 177344 : ADDRESS OF WORD COUNT
1262 007B2% (00000S g s AST COMMAND
1363 007630 004003 4003 sFIRST COMMAND
1364 007E32 120000 190600 : DONE MASK
§§§E 007634 024000 24000 :ERROR MASK
1367
1368 DO783% 010702 TM1l: MOV PC,R2
1365 00784C 000410 BR TAPES
1370 007642 172524 172524 :ADDRESS OF BYTE COUNT
1371 007644 De0003 60003 :LAST COMMAND
1372 007646 060011 80011 :FIRST COMMAND
1273 2307650 00C200 200 :DONE MASK
%g;g 007652 10000C 106000 :ERROR MASK
1376
1377 007854 0107702 RPIl: MOV PL,R2 :MOVING HERAD DISK (PACK)
1378 00765e 000423 BR OTHER
1379 007860 17671E 176716
1380
i381 TAPES: RESEY
: >
1335 gg;?iﬁ 8?8883 nSv R2, R0 :GET THE ADDRESS OF THE BRANCH
1384 007666 005720 TST (0)+ R3O TO PGINT AT LAST COMMAND
135 207678 BEalt e (oo™ T T rOR aDvaRcE 1 REE2RD
1339 7674 882?56 ?E? (6)+ ;ngvz RO Y0 FIRST Eonnnmo
1388 00776 012041 MOV 0)+,-(1. : COMMAND WORD TO COMMAND REG.
1389 007720 03101l BIT (D), (1 :LOOK FOR DONE INDICATORS
1239 00770¢ 001776 BEQ .-2 NONE SET, TRY AGAIN
126] 007704 005720 TST (0)+ :DONE FIRST COMMAND, CHECK FOR ERROR
1232 207706 0310M] BIT (),-(1) :LOOK FOR SET ERROR BITS
1363 007710 901406 BEG OTHER :NO ERRCRS - TRY THE READ
}ggg 007712 000112 AGAIN: JMP (2) :RERUN FOR ERRORS
126
1397 007714 167600 RFVEC: RF}1!160000 :RF11 POWER UP VECTOR
139 00771t 0O0O34C 40
o

O
O
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' SCRCLLING ROM™ BOCTSTRAP FOR THE GT4C MACYL. 27’1(1)906) CS-NOV-76 12:17 PAGE 33

. DDGTDC.PI1  ]S-SEP-TH 00:CC MR.1-DB BO
1400 £27720 01D RC11: MOV PC,R2 :FIXED HEAD DISK :Ewra
148} So7rEa S3up) BR_JTHER o
14 7ed 17 177450 ;ADRS OF WORL COUNT (COMMANC=2
1403 ;COMMAND WORD (S, IS THE RPESET
1405 007726 [0C200S OTHER: RESET
1406 207730 (010207 MOV R2, RO :RO_TQ POINT AT WORD COUNT ADRS
1497 037732 00S7eC TST (Ql+ ;POINT TO ADDRESS
1498 S8~ 012001 MOV (0)+,R1 :WORD COUNT ADDRESS TO RI
1409 OCT3 (012711 177000 Mov #-1000, 1) :LOAD WORD COUNT
1410 907742 911041 MOV (0),-i i ; COMMAND TO COMMAND REGISTER
1411 0C77w4 032711 105200 BIT s108200. (13 :CHECK FOR ERROR OR DONE
1412 22 OLI775 BEQ .-4 : IF NEITHER, KEEP LOOKING
1413 087782 1300s7 BNI AGAIN :ERROR, TRY'AGAIN
;4.3 DO77S4 005007 CLR PC
i1 007756 00QDOC 0 ;FILLER
1417 Q07760 167610 RKVEC: RK11!160000 :Rk POKER UP JECTOR
1418 307762 DOC3MT 40
1419 DO776Y4 167720 RCVEC: RC11!160000 :RC POMER UP VECTOR
1423 0J 002340 340
1421 007778 1E7654 RPVEC: RP11!160000 ;RF POWER UP VECTOR
1422 097772 000347 340
1423 0Q7774 1b762r TCVEC: TC11!160000 :TC11 POMER LP VECTCR
1423 207776 0034 340
12t .SBTTL ROM VERSICN 1 VALLES
i<z, .PRGE




ING ROM BICTSTRAP FORDEHE GT40

SCROLL
DDGTOC.PLI

1428
1429

15-5EP-76

00037

000006
000007
00000C
000001
000002
000003

000004
000005

000003

HOJ

MACYLl 27(1006) 0S5-NOV-76 [2:17 PAGE 34
ROM VERSION [ VALUES

.DSRBL HMA

:DATR PATTERN STCRED IN THE GT40 BOOTSTRAP VERSION 1

as @0 @0 00

:BOOTVTY.

a0 o B B

saeapennanee THIS IS A IMAGE LISTING OF THE GTH0O <vT40> BOOTSTRAFP Rsssssee

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

s09 Sses72 «SPECIAL>

VT-40 BOOTSTRAP LOADER, VERSION SO09, RELERSE ROl, S/2/72

COPYRIGHT 1972, DIGITAL EQUIPMENT CORPORATION.
146 MAIN STREE?
MAYNRRD, MASSACHUSSETTS

01754

WRITTEN BY JACK BURNESS, SENIOR SYSTEMS RRCHITECT!

THIS ROUTINE IS INTENDED O BE LORDED IN THE ROM PCRTION OF THE VT-40.

REGISTER DEFINITIONS:

RO=%0
Ri=%l
Re=".2
R3=%3
R4="4
RS=%S
R&='B
R?=%7

SP=R6
PC=R7

RET1=R0 ;RETURN OF VRLUE REGISTER.
INP1=R! :ARGUMENT FOR_CALLED FUNZTION
INP2= :SECOND ARGUMENT,

WORK 1=R3 :FIRST WORK REGISTER.
WORK2=R4 :SECOND WORKING REGISTER.
SCRI=RS :SCRATCH REGISTER.

L CKSM=WORK sOVERLRPPING DEFINITIONS FOR LORDER PORTION.
LBYT=RET!
LBC=SCR]
LRDR=INP]
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' SCROLLING RO™ BOCTSTRAP FOR BHE @740

DCGTDC.PIL 1E-SEP-78 00:0
S CT:
1485 036000
1486 166300
1487
| 1488 000000
| 1489 001360
l 1490
1491
| 1482 022000
1443 027560
1495 025614
1495 025610
1496
1497 027562
1498 025612
1449 02Be16
1500
15C:
1502 O4ET?E
{ 1823 WE772
1504 015770
1508
gsoa 160000
1208
1E08
1510 000024
1E11
1812
1813
1E14
1815
1836
1€17
1518
1£19
1520
1821
1822 016000
1623
1524
1528
12
1827
1528
1529
130
183] 018000 012705 000026
1832 016004 005015
igga 016C06 010745
12332 016010 00000S
1837 016012 012767 000007 007570
1838 016020 012767 000001 O1:E3z
1633 016026 012767 000201 007560

MARCY!]l 27(10086)}
ROM VERSION |

STARTA:

I03

DS‘NO\ -7
VALUES

COREND=36000
ROMORG=168002

STARTX=0
STARTY=1260

VT40OPC=172000-15000C
KBDIS=27560
P100S=25614
P1015=25610

KBDIB=KBDIS+2
PI10IB=P10IS+2
P100B=P100S+2
PIOOC’COREND -2+10000

P10IC=P100C-
STKSRT=P10IC- 2 30000

JMPDIS=1600C0

PUWRFAL =24

1e:1?

MOV #PWRFAL+2,SCR1

CLR JSCRI
Mov PC,-(SCR!)

RESET

MOV #7,P1GIS
MOV %1 KBD1S
MOV s201,P100S

:WHERE TC
;WHERE TC START DISPLAYING THE Y.

PAGE 3=

;FIRST LOCRTION OF NON-ZORE,
:WHERE THE ROM PROGRAM SHCULT 50.

START DISPLAYING THE X POSITIONS.

:VT40 PROGRAM COUNTER.
:TTY INPUT STATUS.
‘POP-10 OUTPUT STATLUS.
:PLP-10 INPUT STATLS.

; TTY INPUT BUFFER.
:PDP-10 INPUT_CHARACTER,
:POP-10 OUTPUT BUFFER.

- CHARACTER TO BE SENT TO THE PDP-
: INPUT CHARACTER FROM 10 PLUS ONE SAVE © H£SQCTER
sFIRST LOCATION OF STRCK.

; THE vT-40 DISPLAY JUMP INSTRUCTION.

:POWER FAIL RESTART LOCATION.

:SET THE ORIGIN NOW!!!!?

{PICK UP POINTER TQ P.F. STATJS.
;CLEAR IT QUT TO BE SURE.
:SET UP THE RESTART LOCRTION.

;RESET THE BUS.

; INITIALIZE PDP-10 INPUT
PINITIALIZE TTY INPLT.
: INITIALIZE PDP-10 QUTPUT.
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SCROLLING ROM BOCTSTRAP FIOR THE GTHO MACY1] 27(1006) 0S-NOV-76 12:17 PAGE 36

DDGTDC.PLL 1E-SEP-T6 00:00 ROM VERSION 1 VALUES
1540
{24
1543 016034 012706 01577C RSTRT: MOV 8STKSRT, SP :SET UP THE STACK NOW!
1844 01604 go 085 C%“ LADR :CLEAR nognggs PO} S
1845 Q16042 Q12702 160000 MOV anPols INP2 :PLACE A LAY JUMP INSTRUCTION IN R REGISTER.
1846 01e046 016221 MOV 2. (LRDR) + *MOVE IT TO LOCATICN O.
15847 DI60S0 012711 1867SE MOV ooxsﬁnc+1snooo (LADR) -MOVE ADDRESS PGINTER INTO 2.
1848 016054 Q12701 020030 MOV sPWRFAL +4, LADOR’ . :SET UP WHERE WE HILL STORE CHARACTERS.
1849 QI60E0 005000 CLR RETI :PREPARE T0 INSERT A ZERO CHARACTER.
1850 (0i6062 004767 000022 JSR PC, DOCHAR :INSERT IT NOW.
iggé 016066 005067 003706 CLR VT40PC :CLEAR THE DISPLAY PROSRAM COUNTER AND START
1853 016372 0Q4767 000210 MARJOR: JSR PC,GTCHR :GT P CHARACTER NOW.
{558 016076 000240 NOP
1ES5 QBIEID0 000240 NOP
1556 0le102 000240 NOP
%ggg 016104 012746 1686072 MOV $MAJOR+150000, - (SP) : INSERT IN DISPLAY BUFFER NCW.
1539 QlEll DOCHAR: MOV LADR, SCR1 T CURRENT BUUFER POSITIN NOW.
1?53 81&118 8&5&8& CHP (SCR13+, (SCR1)+ ,Sanss CURREN¥FDISPLRY Jume.
1561 Q16114 005025 CLR (SCR1)+ :CLEAR FUTURE ADDRESS FOR JUMP.
1862 0161le 010225 MOV INP2, (SCR1)+ :STICK IN TEMPORARY JUHP WHILE WE REPLACE CURREN
1563 016120 00S0IS CLR (sCr1) :A DISPLAY JUMP TO 2ERO
1864 016122 005017 CLR (LADR) :NOW REPLACE CURRENT DISPLAY JUMP BY THE CHARACT
1Z65 Q0lel24 0S0021 BIS RET1, (LADR)+ :1T'S DONE THIS WAY TO WASTE 2 oYCLES.
1868 QiEl2e 010211 MOV INP2. (LADR) :T0 AVOID TIMING PROBLEMS WITH THE VvT4O.
iggg C1€130 000207 RTS PC :AND FINALLY RETJRN.
1569
1E7
1671
1872
1€73
1874
1875
1878
1E77
1878
1€79
1889
1881
=
1884 Q01£132 004?67 0CClEM GT8: JSR PC,GTSIX :GT SIX BITS NOW.
1€3€ DIE136 01004 MOV REYI, -(5P) :SAVE THE CHARACTER NOW.
156 016140 0OOHO} BR GTPBY :BYPASS THE 8'ER
-E87 Cl6ld2 005002 GT84: CLR INP2 :RESET THE MRGIC REGISTER NOW.
;€88 01BIv4 008722 GTPEY: TST (INP2)+ : INCREMENT WHERE TO GO.
;ggg Cibi4e 066207 166250 ADD GT8TB+150000( INP2) ,PC UPCATE PC NOW.
-
iggé 016152 GTBP=.
1892 016152 004767 00O10M GT81: JSR PC,GTSIX :GT A CHARACTER NOW.
1884 016156 010004 MOV REY1, WORK2 :SAVE FOR A SECOND.
189 016160 008300 ASL RET1'
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DOGTDC
159%
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—_ e s ps paps Pt ps pspab a2
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O0O000 0000000000000 OOoODoD
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Pt Pt Pt Pt P Pt Pt Ppea h o Pt put Pt Pt ¢ Pt Pt Pt Ppa = et Pt P

oo
n
&

g1e324

18-SEP-76 00:C3

0063CC
i 302
i i
106116

000207

000960
127770

004767
020027
002546
020027
0C3143
000207

005726

012700
0047867
005710
Q01774
011046
005020

00C020
£0a04a

000137

015772
0000eH

"“CYvén

G78e:

GT83:

GTeTB

GTSIX:

GTCHP:

GTCHR:
GTCHL :

KO3

27(1006) (0S-NOV-7& 12:17
SION 1 VALUES

s

ROLB e

ASLB  RETI

ROLB  QSP

MOV (SP)+,RET!
RTS PC

ASL RETI

ASL RETI

ASLB  RETI

ROLE  WORK2

ASLB  RETI

ROLB  WORK2

ASLB  RET!

ROLB  WORK2

ASLB  RET!

ROLB  WORK2

MOV WORK2,RET1
MOV (sp)+ WORK2
RTS PC

ROL RET!

ROL RET!

ROR WORK2

RORB  RETI

ROR WORK2

RORB  RETI

TST (SPY+

RTS pC

= .2

WORD GT81-GTEP

WORD GT82-GT8P

.MORD GTB3-GT8P

"WORD  GTB4-GTBP
JSR PC.GTCHR
CMP REY], #40
BLT L8RD’

CMP RETl $137
BGY LBAD'

RTS PC

TST (SP)+

MOV ¢P101C-30000,RET]
JSR PC, CHECK
157 JRET]

BEQ GTCHL

MOV JRETL,-(SP)
CLR (RET1)+

PAGE 37

:SHIFT 70 LEFT OF BYTE
:PACK THEM IN.

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

;WORST CASE. SHIFT 4

:FINARL CHARACTER RSSEMBLED.
s FUDGE STACK.
:AND RETURN NOW.

:PUSH ZERO CONDITION BRCK INTO NEVER-NEVER LAND.

:UPDRTE THE STRCK.
:SET UP POINTER TO THE INPUT CHRRARCTER.
; ANY CHARACTERS THERE”

;PUSH THE CHRR ON THE STRCK.
:CLERR THE CHAR GOT FLAG NOMW.
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SCROLLING ROM BOCYSTRAP FOR THE GTHO
Pl 1S-SgEP-76 00:60

igsg 0%2323 042;%3 177600
16?4 816334 82 716 003177
1655 016340 00176l

1656 015336 022710 00CL17S
1657 016 001007

00Clz2e

000114
Cle3t4

016366
016370
gle372
016376
016400

001455

0ilell
012600
020027
001743
000207

300.7t

gle402
018408
01410
0leH414
016416
016424

01€430
0le434
0i6436
gle44e

016450
016454
0le460
Qlguee

005767
001410
105787
100005
0l1&7€7
00c0e7

105787
100014
116746
0127867

004767
00S?67
Q01373
012687

027370
007200

027354
027346

Cllle4

011120
000001

177726
027316

007130

00717z

011110

016466
016472
01474
016502
01eS!i0

ClBELB

105787
100011
116767
052767
012767

000207

007116

007112
177400
000207

027270
027262
007072

MACY1]l 27(1006)

LO3

0S-NOV-7&

ROM VERSION 1 VALUES

GTNP:

CHECK:

CHECK]L:

CHECK2:

CHECKS:

CHECKY:

BIC
EQ
MP

BEG

CMP

TST
BEQ
iST8
BPL
MoV
CLR

TSTB

MOVB
MOV

ML
157
BNE
MOV

TSTB
MOVB
BIS
MOV

RTS

8-800 (SP}

GTC
tl??¢(SP)
$17S,4RET!
GTNP'

(SP)  JRET1
JReT],wl22
RSTRT'
SRET], #114
LCAD

(SP),aRETL

(SP}4 RET1

RETl k175
TCHR

PC

P100C
CHECK1
P100S

CHECK !
P100C,P1308
P100C

KBDIS
CHECK3
KBDIB,-(SP)
¢1,kBDOIS

PC, CHECK
P100C

(SP)+,P100B
P10IS
CHECKY

1
8-400'P1
27, P101S

pC

12:1?

PasE 38

.. EAR AWAY PARITY NCW.
; IF ZERG, ST ANCOTHER

;RLSO %GNORE RUBOUTS.

NO
?EPI RESET IN CASE OF ABORT.

: YEP, RESTQRT
;1S IT AN L
:YEP. LORD.

:NOW DO THE FDUGING.

; IF ALTMODE, LOGP

00 WE WANT TO OUTPUT?

NO.
NE 00. IS THE 10 RERDY?
sNOT _QUITE.
$17'S READY. SEND THE CHARACTER.
tAND THE SAVED CHARACTER.

:HEY, 1S THE KEYBOARD READY?

NOPE. "NO LUCK.

:YEP. SAVE THE CHARACTER NOW.

:AND REENABLE THE COMMUNICATIONS DEVICE.

; IS THE OUTRUT RERDY?

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

;IS THE 10 TALKING TO ME.
:NOPE. EXIT.

:GT THE CHARACTER NOW.

tMAKE SURE IT’S NONE ZERO.
IREINITIALIZE COMMUNICATION LINE.

:AND RETURN.




CROLLING ROM BOCTSTRAP FOR THE GTHO

DCGTOC.FLL

17

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720 016520
1721 01EE3?
1722 016526
1723

1784 816532
1785 016834
1726 Q16540
1727 D16342
1728 016544
1729

1730 016550
1731 016554
1732 018586
1723 DL65B2
1734 0lESeE
1735 016570
1736 01874
1737

1738 016576
1739 016602
1740 D1e604
1741 016608
1742

1743 D16B10
1744

1745 Q1612
1746 016614
1747 016620
1748

1743 016624
1750 0l€62k
1751

1752 016630
1753 D16E3Y
1759 016636
1765 Q16642
1788 016644
1787

1788 016646
1769 016652
1760 016654
1761 0166E0
1762 016662
17€3 016664

1S-SgP-TE 00:80

005002
Qigvle
Ci2706

80a0c7
105303

001373
004767

004787

01c00!1

004767
002C10
105703
001751

012700

102
004767
00c1e?

110021
000763

004767
0e0003
042700
005305
000207

004767
010046
004767
000300
052600
000207

172230

a15877s

000070

0CCCe0
000072

CCo00u
003002

gooose

00C026

175
000110
177210

177276
177400

177756
177750

MO3

MACY1l 27(1006) 05-NOV-76 12:17 PAGE 39
ROM VERSION I VALUES

; THE L 0 R D E R

LORD:  CLR INP2 :RESET TO FIRST 8 BIT CHARACTER.

MOV 172000, (INP2) AND ALSO CLEVERLY STOP THE VTHO.

MOV $STKSRT.SP :RESET STACK POINTER NOW.
LLD2:  CLR CKSM -ELERR THE CHECKSUM

JER C,LPTR :GT A BYYE NOu.

DECB  LBYT : IS IT GNE?

BNE LLD2 NOPE. WAIT AWHILE

JSR PC,LPTR :YEP. GT NEXT CHARACTER.

ISR PC, LGWRD :GT A WORD.

MOV LBYT,LBC :GT THE COUNTER NOW.

-SUB 84, LBC :CHOP OFF EXTRA STUFF.

cMpP #2.LBC INULL?

BEQ LIMP :YEP, MUST 3E END.

JSR PC,LGKRD INGPE. GY THE ADDRESS.

MOV LBYT,LADR :AND REMEMBER FGR OLD TIMES SAKE.
L.D3: JSR PC,LPTR :GT A BYTE (DATA)

BGE LBy +ALL CONE WITH THE COUNTER?

TSTB  LCKSM :YEP. GOOD CHECK SUM?

BEQ LLD2 :NOPE. LORD ERROR.
LBAD: MOV (PC)+,RET! :SEND OUT SOME CHARACTERS NOW.
: BYTE 175,102 : "CTRL BAD™

.BYTE 102]175 :*BAD CTRL™

JSR PC,SENDIT

IMP RSTRT
LLD4: MOVB  LBYT, (LADR)+ :PLACE THE BYTE IN CORE.

BR LLD3 :GT ANOTHER ONE.
LPTR:  JSR PC,GT8 :GT 8 BITS NOW.

ADD LBYT, LCKSM : UPDATE CHECKSUM

BIC #177400, LBYT :CLEAN UP THE BYTE NOW.

DEC LBC :UPDATE THE COUNTER.

RTS PC ' RETURN NOW.
LGWRD: JSR PC,LPTR :GT A CHARACTER.

MOV LBYT.-(SP) .SAVE FOR A SECOND.

JSR PC.LPTR :GT ANOTHER CHARACTER.

SWAB  LBYT :NOW ASSEMBLE THE WORD.

g%g é%P)+,LBYT {AND RETURN WITH A 16 BITER.




SCROLLING ROM BOOTSTRA? FCR THE GT4O

COGTOC

1764
1765

s s Bt $—t Bt s Pt Pt Pt e
000000 00 00 (D O m
Pt e bt Pt bt =t b § o e ba
OONCWN LEWne—-0O

Pl

016666

1671
81&71
016714
016718

0ig?722
016724

01€726

15-SeP-7¢ _0:C0

004767
010046
004767
105703
001342
032716

814733

107
004767
000000
0C0776

000136

0Q47e7
005767
001373
010067
105000
000300
001366
000207

177754
177730

000001

175
000006

177446
027036

006e50

MACyll 27(1006)

NO3

0S-NOV-76 12:17 PAGE 40

ROM VERSION 1 VALUES

LIMP:  JSR
MoV

JSR
TSTB
BNE
BIT
BEQ
MOV

: .BYTE
.BYTE
JSR
HALT
8R

LIMPL:  JMP

SENDIT: JSR
TST
BNE

CLRB
SWARB
BNE
RTS

PC,LGHWRD
LBYT, -(SP)
PC,LPTR
LCKSM
LBAD

81, (SP)
LIMP]
(PC)+ RETI
175, 107
107175
PC.SENDIT

.-
J(SP)+

PC, CHECK
p100C
SENDIT
RET1,P100B
RETI

RET!
SENDIT
PC

:GT A WORD
:SAVE ON THE STACK.
:GT A CHARCTER.
.15 IT ZERO?
:YEP. WHAT CRAP.
: 1S IT 0DD?
tYEP. START PROGRAM GOING NOW.
‘TELL POP-10 WE'VE LOADED CK.
:*CTRL GOOD"
:"GOOD CTRL"

:AND AWAY WE GO.

:POLL THE OUTPUT DEVICE NOW.
: OUTPUT CLEAR?

:NGPE. LOOP AWHILE LONGER.
:SEND OUT THE CHARACTER.
:CLEAR THE BYTE.

:AND SWAP THEM NOMW.

*IF NOT EQUAL, REPERT.




| §: z\. RO® BITETRAE FOR "€ 3740 MRSl 2T.1006) CS-NGL-TE 1Z:1T RGE ML
ey iEisfp-~g of. 22 Ro™ vtn:.., L VALJES
182
. §§s£
o THIS IS THE INITIALIZING VTHO PROGRAM WMICH Wl..
: 10MF 1D THE PRIGRAM RFTER THE PCMER FAIL LISATIZNS
col WHICH WILL JUMP TO ZERC WHICH WILL JUMP BACK 10 <ERE.
I -
Y
Co1 CIBTSE 175256 CISPR3: LWORD  17D2%6 . LORD STATUS PEGISTER FUR NCRMAL JPERATION.
: o5t 3y AR E- TWORG 118124 :SET POINT MODE, ~NCRMAL™.
. o5t 3y ¥ s ielates o "WORC  STARTX :X COORDIMNAT
: CIBTEN DCIZES "WORD  STARTY :Y COORCINAT
: 2iE7Ee 100070 "WORC 100000 SET CHARRCTER MODE.
R £iETTC 160200 ‘WORD  2%PDIS ' THEN JUMP TO THE PCWERFAI. LOCATICN.
: A1e772 000030 "WoRD  PWRFAL+4 Y0 DISPLAY USERS CHARACTERES.
: CI6TTY  o0OOD0 WRC 9
313778 020003 R )

UHALEF S 3§ ¥ E R LR S R .

B4 o Pt e Pt b 0 Pt Pt | 2 0 =0 Pt Pt P—
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'SIRSLLING ROM BXCTSTRAP FOR THE aTuC MACY11 27(1006) OS-NOV-76 12:17 PRGE 423

DOGTC.PLL 1S-SEF-"¢ 0OC:00 CROSS REFERENCE TRBLE -- USER® SYMBC.S
CRGRIN ooy 13948 181

,aumt::::n::rg g‘és ;;g. 1078 1:11

. BLINIT=z 037000 c90s 593 683 704 789 808 855 8s9
R g B

. BSTART= s .391 811! 828 858
\-."m = x '4:.

IS 00120 T8 33 36N %0 378
| SHECK  Cle422 1847 16778 1689 1797

| SHECK] "ze-% 1s?g 180 1E84s

G Dled 16898 1691

CHECKS ClIE9BE 1686  1695s

' CHECKM 016516 163  I7Cls

SOREND= (036000 14858 1502

SRSTR= DOCOM £328  £52

z 006206 478

SRF =z D0S3IS 5968 686

| BV 007N ieTs  1200s

, DEvi  D07422 12788 1280 .

' CISP= 16D000C 998  Bl9 g8S° 8s8 gey g7%
. DISPRG (1675 1847 18308

' DISTOP= 173000 600s 927 1080

oM = 160000 11678 1262

DL11IB= 175612 c*8s 579 897

- OL111S= 175610 g77s  §78 B4S+ 89S 898
DL110B= 17TS&l6 S80s  30Se  952s 983«

D 110S= 178614 5798 580 E48% 866 660
DNOP = 164000 1.68¢

DCHAR 01110 1650 15598

DONE  DO7S5Y4 1317 1328s

WNES  DCis22 2918

- DONEL DCINN 238 K18; ] )

SR 9C 1506 1728 290#

DETOP = 173400 11708

TSWR = 177570 1588 182 443

o 001016 1768 195+  198s  2l4%  2lb® 217 221
CSBTYP 002114 322¢  326# 4038 N08

END OCINIC 289s

ENDCOR 206036 £SSs  6Sb

ERRORL  Q0I!Z2 192 2038

ERFOR2 001170 2198

ERQVEC= 203004 1898 441 Y42% 449#

13 %S?é 743 7738

FE.GOP 768 s 778

FI.CNT DCIC12 1748  3%S*  370#

FIED OC7z1M 1182 11958 1263

FI__ER 001010 1738 385

GETCHR  DO&SE4 726 917¢ 939

GETDL  0DBElE gacs 930 404 906 917 9]
DLl 0D6S54E 8% 9038

GETEXT 006650 919 925 945y

GETSI¥ 006630 939y 977 992

GETE  J0B6EM 9778 1087

GETETE 006700 980 3g2s

GETE.  00e712 CTH 99cs
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' SCRCL.ING 0™ BOCTETRRP FOR THE GTWO MACYI1l 27(1006) OS-NOV-7E 12:17 PRGE 44

e Bl 1E-SEF-T8 00:CC CRCOSS REFERENCE TABLE -- USER SYMBCLS
T2 SN 983 10040
<783 206" €8y 1C19s
- eETBY 006706 388s
SRAPHX= 120000 1{448  12%4
WRRPHYz 124000 11458  125%
a BUSE D064y 8288 !
oo o1B3l2 16478 1649
oy SipN 1g44s  1BS3 16SS -
e D136 .S 1635 ib46s  166°
o 016366 L8S7T 16648
. 0ibl4 1S86  1cg8s
o SIX [lboee 1584 1593 16358
ey = 172000 SBSs 586 Boge 862 192
s 40SR= (72002 5868 77Ce
: gip132 1S84s 1782
> = QI1&.52 1898 1629 163C 1631 1632
+ 878 = 016257 1289 16278
o 6. ib182 16938 1629
e782 31620C 1648 1830
" Ciee3e 6188 B3}
aTEN J1614g 5878 163;
HERDER DCE4™ e:8 8S Be3 3£98
weE_ = &7?552 2698 1308
N 104 i 758 .B4e 289+
s AT DC2CTM g 28
Sk 0I00M i’ls e 4534 456
NoR =2 0. 1“210 1239
SNSERT  20e3cl 'S 9 797 BOSs
JNORT. 206426 8CS 8.2 8l7s
INGRTX  CCEnZ: o
INTH = ZelZZl 1.828 1220 120+  l208 1212
NT 2 202000 1488 1.99
NYY = 072230 11498 lség
NTg = 20aN0C ..88 |}
Y3 = 022X 1:8.8 220
M 2 BE Jeisicioeie 11828 1207 1230
TS = D200 T | 1§22
TR oz %&5’. PiE8s 1210
N7 =z 0B ..568 224
soC = :!:3.".‘4§ 1:74s
s onX= 937:18 €9 78S Tk ¢ 87% 927« 1050+
STl EC78 184K 183€
reClB = 0275ke tois 905 14978 1686
rEC S = 227C80 Cecs ce3 903 14938 1497 1838+ 168N 1687+
Bl cibkll 237 1629 17438 1768
F 74. T8es
LFLO0P  D0e3IC “e7s v 92
O D0B33C 766 7948
FEE 08230 776 78Cs
L.G-ﬂ'; o.bb4t 1730 173¢€ 17888 78S
LINEC = 020004 11e2s 1139
51:21 = 00000S 1138 gR2
w22 = J0CO08 i1ik+4s 1207
-3 =z 000007 1168 12!l
- Clobbe i734 17ess
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©SCROLLING RO™ BICVSTRAF FOR "wE G740 MACY11 27(1006) O0S-NOV-76 12:17 PAGE 45

0OG™X.PI1  iS-SEP-T 2I:0C CROSS REFERENCE TABLE -- USER SYMBOLS
LIPl C1ETe 121 1T
g olesge iteds itzd 1t
L3 IieETe 3% i°SC
D4 ZigkaN 1733 17498
coR0  [16520 6b2 (7208
LORDER D507DI2 923  10S0s
LONGV = 1] 142 1139 1203 1207 121l
el N - L
<3Pl DErea2 i3.e8 132,
s o - 13i8s 1318 1324
PORRK= 090233 11738
PoIE= 020302 11728
PoTF = 022100 ifsrs
- z o Sgs
e R z‘f-fg 788 178 17S2e 1788 17O 1767
SRz 1% 2% 1308
-8R0 o7l B W3 L0TTe 1108
C.adiy DO713E 1062 1067  1C94s  110M
Low 307230 .1168
-.J%  DOTINE 1066 11048
.IMP1 QC72C2 14 11188
-..0E 0C7Cze 10558 1088 1074
Sl i !
s o 4 \J
L.FTR DC7114 166 106G 1071 1087 103 109 110
WOJOR  D1BD72 jSE3s 1557
axSx = 0i7E0C 11878
WSy = 000577 11888
MaXX = 001777 1183s 1200 1208
MAXY = 00i 11848 1197 1205 1213
MINCUY= D0310C 11898 )
MIN(SX= 0200 1185s 1186 1205 1238
“INISY= 022000 11868
"7 902222 36 433
g 002z3= 4 337 3aC ™2 437
Mg 0gees] 325 §3es
00621z 730 739 7Sls
NCTHER  Q0EO4E 853  659s )
NOMLIN= 00004G S34s BB  BBN 77 859
NXTCHR  O0E 32 70es 728 7™ 753 63 771 779 782
SRIGIN= 166000 5758
CTHER 0077 2E 1343 1354 1378 1393 1401 1405w
CUTLIT 0CBSS E49  352s 1077 1l1id
pe I8
PCINT = 11000 11438 1195 1215 1227 123 1240 125l
PRESTR D0Bb2Y 9z8s 1079
PSS D010 ig4s 308
PRGOR 001040 165e 186
Pl DOISOD 1€ 3108 34
PRGLA 1536 318s
PRGIB  DD1584 32es 336
PRGIC  00i572 3E6s 3
PRG:D  D01E42 332 339
PRMTRS 001024 1€ 179

R
Yy
"

>
§
w
[—)
un
~3
o

W
JD
o
L




| SCROLLING RO™ BOCTSTRAP FOR
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DUVOUVVOD

€(ICIV2bpsp-ecpobape
moas

U N NN

Doe-
-

o
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i

OO0
40404
(Vo gl

ouw

GEELLLEEEE
b

’é.
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i

HE YN0
18-SEF-T¢ DO:CC
12738
1€:0s 183!
14988  16S7
18038  IS0M
14958  [498
14998 168!
18028  1E23
14948 1499
14]Ss
14208 1418
11468 1230
13118 1328
&8Cs q2E
186+ 39C*
1397s
13488 1397
1417
13538 (417
16Ss 190
14868
14218
13778 182}
18438 1660
1548 206
382 388
181 3818
38S 387
384 386
1746 1778
£35S 7048
E86s 688
6948 701
6988 700
69! B49s
11418 1218
171 §S83
456 18318
14888 1832
14898 1833
11698
11798 139
1608 179
1604s 1543
13258 1328
180 312
1638 381
16cs 448
11768
740 75Bs
1312 1332
1309s 1339
13078 1309
130 1369
14238
1398 1423
1788 352+

MRCY1i 27.1006)

05-NOV-TE

FO4

12:17

PAGE 46

CRCSS REFERENCE TRBLE -- USER SYMBOLS

1548
1646
1537
1662
1677

1539»

3948

21!

1747
335
389

3898
17978

1220
b44s

18S
1722

Y418

383

762

243

2b4

3938
1799

l2ee

242

443+

1698
1699

1682¢

256+

287

1803

1224

310

44y

1690

275

Y4g#

.78
>

318

450
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SCROLLING Ro™ BOCTETRAP FOR “HE 37NC Macyll 27,1006 DS-NOV-7& 12:17 PAGE Y7
DCSTOC.PLL 18-SEF-T¢ 00:CC <RCSS REFERENCE TRBLE -- USER SYMBOLS

TMPEND:z L2778 69.s (1) £82
;;léa ?0'535 1325: 9z 95 29 367 374 4O
z (4 = 3= [ - /
TPORR = |7 iy 8. 8B, B, &, OB OB OB, I
TYPeN 001662 3.3 3.5 324 336 339 M1 3S0s
TYPEMR 001672 3S3s 3 3"
TYPE! X1720 3¢ 3608
;IPEHC 00?006 3%5 37Ns
8, 1908
TiA gglggg 2938 eCl 208
Ta 001130 222 2068
- DCil3e cile .
T2k poli80 2l4s 220 c3E
et L™ z.8 2218 cc4
2% 021226 222 2258 228
Ted 0Ci2ik c2b 229 23¢c
- 0Cle2¢ 239 233s
K| 201236 2428
v34 J01260 24Es 248
T3RA nC.2%e 24Ss &2
T3 02125¢ 245 2498
a5 DR’k 2Sis 253
T3 001304 24§ 54
T3k 201314 2568 258
T3F 201324 254 259
T4 201344 2738
4R 001360 276s 281 286
Y48 021374 279 283
TS 1406 2878
vT 006244 742 7668
VINCPC= 022030 {4828  1551#
WORDS 001902 17Cs 191 ele 44 285 317 4So# 455+
= 017300 1498 1S0s .68 1648 1688 293 321 329 358 363
4398 6208 1290 1312 139C 1412 18228 189} 1627 1777

41u

363

429+

375

418
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SCROLLING RO™ BOCTSTRRP FOR "HE (TMC MACY1I 27(1006) 0S5-NOv-78 12:17 PRGE 49

DDGTDC.Fll 1E-SEP-TE 00:00 CRCSS REFERENCE TARBLE ~-- MACRO NAMES
COMMEN 18
ENDC O is
EScRPE is
oE TPRT ls
oE TSWR is
I | ls
NERTST .8
e .8
PUSH i
REPORY i
SETPRI .
SEV iy
Sk 1P Y
SLRSH s
STRRS 1
SuRSL ls
TYPSIN is
TYPDEC 18
TYPNAM is
TYPNUM ls
TYPOCS 1s
TYPOCT is
TYPTXT it
§SESCA ls
SSNEWT ls
$SSK1IP 1s
LEQUATY is
.HERDE s
KT1L is
SETUP is
. SWRH] is
L$ACT] 1s
.SAPT i
LSAPTH ls
.SAPTY is
.$RSTAR ls
.SCRTC ls
.SCMTA ls
.$082D is
.$0820 18
.S01vV is
.SEOP is
.$ERRD is
.SERRY 18
CSMULY 18
. SPOWE 1s
. SRAND 18
.SRODE ls
.SROGC .
.SRERD s
is
18
is
ls
1s
is
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SCROLLING ROM BOCTSTRAP FOR THE GT40 MACYll 27(1006) 0S-NOV-TE 12:1 THEIS’QGE SO

DOGTDC.PIL 1€-SEP-T6 00:C0 CRCSS REFERENCE TABLE -- MACRO NA
. SSUPR s
. STRAP 1t
e
.§TYPE 18
.STYPO s
.84 ls
i1 i

. RBS. Q17000 000

ERRORS DETECTEC: 0O
DEFAUL™ GLOBALS SENERATED: O

DCGTDC. am DDGTDC.SEQ SOL/CRF /NL: TOC=DDGTDC. SML, DDGTDC.PL]
RUN-TIME: 23 28 | SECONDS

numive RATIO0: :03.63=3.5

‘ORE USED: 32k (63 PRIES!
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Spooler runtime & Seconds, 30 KCS, 145 disk reads, J disk urxtu,{P?
i ool Wt 12 it i g Wiy G et 09,00, 0 o

0000000111111111 12:2?.922E:E3333.:333334%44%%4555555555SB6656666&&77"7“'777798888888889999




