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: qe™ . LTITLE G743 ROM BOOTSTRAP TEST MWINDEC-11-DDGTD-B
IDENTIFICATION

PRODLCT CODE: MAINDEC-11-DDGTD-8-D
PRODUCT NRME: GTHO ROM VERIFY

CATE CREATED: NOVEMBER 1, 1973
MAINTAINER: DIRGNOSTIC GROUP
AJTHOR: RAYMOND SHOOP

COPYRIGHT (C) 1973, DIGITRL EQUIPMENT CORP., MAYNRRD, MRASS.

THIS SOFTWARE IS FURNISHED TO PURCHARSER UNDER A LICENSE FOR USE
CN R SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH_ INCLUSION
OF DEC'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT
RS MkY OTHERWISE BE PROVIDED IN WRITING 8t CEC.

THE INFORMRTION IN THIS COCUMENT IS SUBJECT TO CHANGE W
NOTICE AND SMOULD NOT BE CONSTRUED RS R COMMITMENT BY D
EGQUIFPMENT CCRPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIRBILITY OF
OF 175 SCFTWARE SN EGUIPMENT LMICH IS NCT SUPPLIED 8Y DEC.
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ABSTRACT -

THE DDGTD-B DIAGNOSTIC PROGRAM IS WRITTEN TO BE LSED AS AN RID
T8 HQRRNRRE QSEHGE&N? GN? MRINTENANCE OF THE GT40 ROM
BOOTSTRRP L0 VERSION I OR 2.

THE AVRILABLE TESTS ARE
PRGO - LOGIC TESTS

R

! DATR LOOP
REQUIREMENTS
EQUIPMENT
GTY0 DISPLAY PROCESSOR WITH ROM BOOTSTRAPVERSION 1 OR 2.
STORRGE

THIS PROGRAM USES MEMORY LOCRTIONS 0-7776 + 16003-16775:8!.
LORDING PROCECURE

PROCEDURE FOR R NORMAL SINRRY TAPE SHOULD BE FOLLOWED.
STARTING PROCEDURE

STARTING ARDDRESSES

0200 PROGRAM O, ROM LOGIC TEST.

0204 PROCGRAM 1, ROM DATA DUMP ON CONSOLE TTY.
0210 PROGRRM 2, SINGLE ROM RERD.

SWITCH SETTINGS

CONSOLE SW 110 NORMAL RUN (B4, INTERATIONS,TEST)
CONSOLE SW 11=1 SUPPRES SUBPROGRAM_INTERATIONS

CONSOLE SW 08=0 TEST A5 VERSIIN 2 ROM (512, WIRDS)
CONSOLE 3W 08=1 TEST A5 VERSION 1 ROM (ZSE. WCRDS)




DO1

G740 RON SJJTSTRAP TEST MAINDEC-11-DDGTD-B MRCYLl 27(732) 09-SEP-76 15:17 PAGE 3
DOGTDB.PIL

S. PROGRAM DESCRIPTIONS

.1 PRGO - LOGIC TESTS

THE LOGIC TEST? CONSIST OF 4 ROUTINES 7O TEST THE GT40 ROM
800TSTRAP LOGIC

S.1.1 ROUTINE DESCRIPTIONS

RCUTINE TESTS
Tl RDORESSABILITY OF GT40 ROM BOOTSTRAP
12 DRTA RELIRBILITY
T3 THAT GT40 ROM BOOTSTRAP TIMES OUT WHEN REFERENCED BY A
DATIP BUS CYCLE
™ THAT DATA RERD FROM THE ROM IS CORRECT
5.2 PRGL - ROM DARTR DUMP

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

5.3 PRG2 - SINGLE ROM ADDRESS RERD DRTR LCOP

THIS PROGRAM CONTINUQUSLY RERDS DATR FROM THE RDORESS IN THE
CONSOLE SWITCH REGISTER.

6. ERRORS

THE PROGRAM WILL ONLY HALT ON ERRQR. THE PROGRAM DJES NOT
CONTRIN FRCILITIES FOR REPORTING ERROR CONDITIONS.

TO PLACE THE PROGRAM INTO A SCOPE LOCP, REPLRCE THE ERROR
HALT WITH R NOP.

7. EXECUTION TIME

PRGO TRKES APPRUZ. 5 SECCNDS PER PASS.
PROG1 N/R
PROG2 N/R
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ROMARD: éBSOO

WORDS:
: START
SR: 172002
10

FILCNT: 10

STRRTQ

=)
c
e
‘?..
ooo

0
MOV $STKPTR, %6
JSR PC,SWITLH

; PROGRAM 0 LOGIC TESTS

PRMTRS:

09-SEP-76

1S:17 PAGE S

; ROM ADDRESS

:ROM LENGTH

sROM_IMAGE

:DISPLAY STATUS REGISTER
;8 OF FILLER CHAR

,SET STACK PTR
:CHECK ROM VERSION

; CLERR PRSS COUNT

; SET_RETURN QRDDRESS FCR SCOPE
:DISPLAY PASS COUNT

; TEST! TEST ABILITY TO REFERENCE ROM WITHOUT TIMING OUT

PRGO:  CLR ICNT
PRGOR: MOV $STKPTIR, %6
002130 MOV sPRGCR ., RE TURN
177570 MOV ICNT, SkDISPLAY
T1: MOV ROMADD, %0
MO\ WCRDS, %1
000004 MOV csnnoh1 Y
TIR: MOV (0), %3
187 (4
ADD -(0),DUMP
CMP (0), {0)
BITB  (0)+,1.0)¢
SuB -(0) DUMP
ADD 12,40
DEC 71
BNE T1R
BR 118
ERROR1: CMP (B)+,(B)+
HALT
BR TIA
TIB:  SCOPE

;GET ROM ADDRESS

sGET ADDRESS COUNTER
:SET_UP TIME OUT VECTOR
RSFERENCE

.
.
A
.
’
-
L]

- INCREMENT POINTER
: DECREMENT ADDRESS COUNTER
:BRANCH IF NOT rrnrsneo

:G0 10 SCOPE LOOP

:REPOSITION srncx

:ERROR, TIME-QUT ON ROM ADDRESS
:LOOP ON ERROR
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80000(138
85288888323$$$8f6

001242 104430

000004

s TEST?
Te:

TeR:

ERROR2:

T2B:

T2C:

TeD:

Tek:

GOl
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TEST THRT ROM DATR CAN BE READ RELIABLY.

MOV ROMADD, %0 GET ROM QDDRESS
ngv uonos 71 ?E noons g
MoV 86,4 NITIALIZE TIME OUT VECTOR
SLR DUMP INITIRLIZE DUMP
MOV (0),43
ADD (0)4,0UMP : o nrn T0 DUMP
SUB DUMP. %3 SUBTRQCT DATA FROM DATA
BEQ 128 *BRANCH IF EQUAL
HALT :DATA ERROR
B8R T2A :LOOP ON ERROR
BIC -(0),0umP :CLEAR DUMP BITS
BEQ T2C *BRANCH IF EQUAL TO 0
HALT :DATA ERROR
BR 128 :LOOP ON ERROR
CMP {0), (0) : COMPARE DATA
BEQ TD eRnncu IF EQUAL
HALT :DATA ERROR
BR T2C :LOOP ON ERROR
CMPB (0)+,-(0) : COMPARE DATA (BYTE OPERATION)
BEQ TSE BRANCH IF EQUAL
HALT :DATA ERROR
BR 12D s L0OP ON ERROR
1ST (0)+ s INCREMENT ADDRESS POINTER
DEC %1 s DECREMENT ADDRESS COUNTER
gggp_ T2R :RETURN IF NOT DONE
t
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240
a4l
g4a

43

44 0012w
245 0012S0
g46 00lasH
247 001260
c48 001266
249 001270
eS0 0g0leze
25l 00127

266 001350

012706
013700
013701
012737
010010

104400

000500
001000
001002
001274

gci13le

001332
177452

000006

00000

000acH

000004

000004

MACYLl 27(732)

HO 1

09-SEP-76 15:17 PAGE 7

; TEST3 TEST THAT ROM TIMES OUT IF REFERENCED BY OTHER
s THAN DATI BUS CYCLE

13:

T3AA:
T3A:

T3B:
T3C:

T30:
T3E:

T3F:

MOV
MoV
MOV
MOV
MOV
HALT
BR
MOV
cMp

$STKPTR. %6
ROMQDD /0
WORDS, %1
#7384

“0, (b)

T3R
#T30,4
(6)+ {()+
(Q)

T3C

$T3F, 4
(B6)+ (B)+
JROMADD

T3E
(0)+
(5)+ (6)+

T3RR
86, J Y4

; SET STRCK PIR.

:GET ROM_ADDRESS

:GET ADDRESS COUNTER

:SET UP TIME OUT VECTOR
sATTEMPT TO ALTER_DATA
tHERE IF DID NOT TIME oUT
:LOOP ON_ERROR

:SET UP_TIME OUT VECTOR
:REPOSITION STACK
:ATTEMPT TO ALTER DATA
:HERE IF DID NOT TIME OUT
;LOOP ON_ERROR

sSET UP_TIME OUT VECTOR
sREPCSITION STACK
sATTEMPT TO ALTER DATA
:HERE IF DID NOT TIME OUT
:LOOP ON ERR

s INCREMENT QDDRESS POINTER
sREPOSITION STA

s DECREMENT RDDRESS COUNTER
sRETURN IF NOT DONE
;RESTORE TIME OUT TRAP
:SCOPE LOOP
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001352

001436
001442
001444
031452
001456
001460
001464
Q01466
001470
001472
001474
001476
201500
031502

001365
104400

005237
012777

000240
000137

000000
001004

001000

001002

001014
000001
000207
177564

000207
177564

000Q4e

001034

177356
177566

177566

101
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COMPRRE THE ROM DATR TO THE IMAGE DATA

A AR TR I XY )

T4:

THA:

TYB:

TNE:
END:

OONEQD:

18:

OONEL:

RO=WORD NUMBER
R1=6G00D RDDRESS
Rg 0080 8 18
R3=BRD ADDRESS
R4=BRD DATR

MOV 80,70
MOV IMAGE, %1
MOV ROMRDD, %3
MOV (%1), %2
MOV (%3) %4

CMP v2. %%
BEQ T4h
HALT

BR T4AR

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

CMP WORDS, %0

B TYA

INC ICNT

1207 aurpoaa
TSTR aarpésn

MOV seor 38 TPDER
1578 ag TPLSR

MOV as42, %0
BEQ DONE |

7,(0)

JMP PRGO

;SET UP INITIAL WORD COUNT

;SET UP STARTING ADDRESS OF ROM IMAGE

:SET UP STARTING ROM ADDRESS

sREAD EXPECTED VALUE

:READ ROM_VALUE

; COMPARE EXPECTED TO THE VALUE RERD
:BRANCH IF CORRECT

:ERROR, ROM VALUE FAILED TO EGUAL EXPECTED

; INCREMENT RDDRESSES POINTERS
: INCREMENT WORD COUN

:COMPARE IF END WOR D

:BRANCH IF NOT LAST WORD

; INCREMENT PASS COUNT
;RING THE GT4Q BELL
;RING THE TELETYPE BELL

;RETURN TO DECTRPE MONITOR?

; RETURN!
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; THIS PROGRAM TYPES OUT ROM DATA

PRG!:

PRGIA:

PRG!B:

PRGIC:

PRGID:

PRGE:

MOV usrxprn "6 - INITIALIZE STACK
ngv 8 :SET UP BUSS ERROR
ISR WITCH
%ga s tvpem
JSR 5, TYPEM ; TYPE nessncs
M7 :'ROM DAT
MOV WORDS, %1 :GET 8 OF uonos
MOV ROMADD, %0 :GET STARTING ADDRESS
MOV 210,72’ :GET ADDRESS INDICATOR
1578 Tpcén ‘WAIT FOR
BPL : TELEPRINTER FLAG
MOV /o D2BTYP :GET ADDRESS
JSR 7,028 nno TYPE IT
JSR 5. TYPEM : TYPE
M3 sCR/LF
MOV (n)+ D2BTYP s TYPE
JSR 02A :DATA
1578 rbcsn WAIT FOR
BPL s TELEPRINTER FLRG
MOV :' ,TPDBR : TYPE SPACE
DEC %1 *ALL_DATA TYPED
ggg chxo :GO TO FINISH
BNE PRG1C :RETURN TO PRG)B
MOV 810, %2 GET ADDRESS INDICATOR
JSR S, TYPEN TYPE
M3 cn/ F
BR PRG1B ‘RETURN TO PRGIB
ggn 5, TYPEM
JSR 5, TYPEM
M8
HALT
BR PRG1
:ROUTINE TO LOOP ON A SINGLE ADDRESS
MOV 8STKPTR, %6
MOV 85, Ju4
MOV SR, %0
MOV 0y, «1
BR PRG2
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002ig2
002124
002126
002130
002132
002134
002140

001022
001020
001020

177564

021020
177564

000215
001010

000006
177564

oo1012
000ele
172564
001020

040000
004600
002126
002128

002126
002130

17727276
177764

001022

0C004S

177566
001012

177566

177566

177566

177570
177570
0021e4

MRCY1l 27(732)
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;ROUTINE 0 TYPE A MESSAGE

TYPEM:

TYPEMA:

TYPEMB:

TYPEMC:

SCOPEC:

SCOPEG:

ICOUNT:

MOV
MOV
MOVB

SCOPEF: O

RETURN: .
SCOPEB:

%0, (B)+
(53+,70
(D)+. TERM
(0)+. CHARA
CHARA, TERNM
TYPEMS
-(5),%0
Tpcsk

s

CHARR, 8%
TYPEME
TPCSR

cals TPDBR
FgLLtR FILCNT

1
%6, TPDBR
ésn

FILCNT
3312 TPDBR
TYPEMA
TPCSR

-4
CHRRH TPDBR
PEMY

; SAVE REGISTER g
:PLACE_MESSAGE ADDRESS IN RO
sGET TERMINATOR CHARACTER
:GET NEXT CHARACTER

:WAS NEXT CHARACTER THE TERM
: CHRRACTER

:RESTORE RO

;AND EXIT
tWAS CHARACTER %

; TEST TELEPRINTER FLAG

:AND WAIT FOR DONE

:LORD TELEPRINTER WITH CAR. RET
;LORD FILLER COUNT

;PRINT FILLER CHAR
' TEST TELEPRINTER FLAG

'AND WAIT FOR DONE

5&"}5”58 FILLERS ?

:LOAD TELEPRINTER WITH LINE FEED
*GET_NEXT _CHARACTER

+ TEST TELEFRINTER FLAG

*AND WAIT FOR DONE

:LOAD TELEPRINTER BUFFER

:AND GET NEXT CHARACTER

. THIS ROUTINE IS ENTERED AT THE END OF EACH SUBTEST.

#40000, SR

SCO

SCOPEF, ICOUNT
SCOPEG
SCOPEF

SCOPEB

SCOPEF
376,RETURN

+,PSW
TURN

22—~
oo
[ o2 RSP X

; TEST SR FOR SCOPE

s YES SCOPE

s TEST FOR_ITERATION

s INHIBIT ITERATION

: ITERATION COMPLETE

s ITERATION COMPLETE GO TO SCOPEG
s INCREMENT ITERATION COUNT
:G0_T0 SCOPEB

:CLEAR ITERATION COUNT
Ei}TRDDRESS OF NEXT TEST

; CONTRINS SUBTEST ITERATION COUNT
CONTRINS RETURN PC FOR SCOPE

P PC
RESTORE CONDITION CODES
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406
407

:gg + THIS ROUTINE CONVERTS AN OCTAL NUMBER TO ASCII AND TYPES IT ON THE TTv.
410 002144 000000 D2BTYP: O

4] 88514 13746 17756M 02R: MOV TPCSR -(6) :SAVE TPCSR

41 152 010246 MOV (6) :SAVE Re

N)3 002154 010146 MOV /1 -(5) :SAVE Rl

414 002156 010046 MOV : SAVE RO

415 (002160 013700 002144 MOV oaervp %0 sGET DATA TO BE TYPED

416 002164 012701 000006 MOV 865, %1 :GET COUNTER

417 002170 005002 CLR o' :CLERR WORKING REGISTER

418 002172 006100 ROL %0 MOV FIRST BIT (MSB) INTO
419 002174 006102 ROL %2 'R2

420 002176 062702 000260 02RA:  ADD 8260, %2 s FORM ASCII CODE

421 002202 105737 177SeM 1ST8 TFC sk s TEST TELEPRINTER

422 002206 100375 BPL :FLAG AND WAIT UNTIL DONE
423 002210 010237 177566 MOV zawmn :LOAD TELEPRINTER BUFFER

424 002214 005002 CLR %2 :CLEAR WORKING REGISTER

N2S 002216 006100 ROL %0 ROTR E THE

426 002220 006102 ROL %2 *NEXT

427 00222z 006100 ROL %0 :0CTAL CHARACTER

428 002224 006102 ROL v SINT

429 (002226 006100 ROL %0 Recrsrsa

430 002230 006102 ROL %2

431 002232 005301 DEC %1 oscnznenr COUNTER

432 002234 001360 BNE 02RA G0 T0 02RA IF NOT O

433 002236 012600 MOV (6)+,%0 : F INISHED. nesrons REGISTERS
434 002240 012601 MOV (B¢ %] ;

435 Q02242 012602 MOV (6)+ %2

436 002244 012637 17758M MOV (6)+, TPCSR :AND TPCSR

:gg 002250 000207 RTS 7 ‘AND EXIT

439 ASCII MESSAGES

440 002252 022500 052107 032055 H7: JRSCII  '@%GT-40 ROM DATA%%3’

441 002260 020060 047522 020115

442 002266 O4OSOM 040524 (022445

443 002274 100

444 002275 100 022445 100 M8: JASCIT  'Q%%d’

445 002301 100 020040 100 M9: JASCIT '3 @

::g 002306 .EVEN

448 002306 032737 000400 177570 SWITCH: BIT $400, SR s TEST BIT 8

449 0023I4 001007 i BNE 18 BR_IF VERSION 1

§SO 002316 012737 001000 001002 MOV #512. . WORDS :SET UP VERSION 2 LENGTH

4S] 002324 012737 006000 001004 MOV sSTARY, IMRGE  [SET UP VERSION 2 STARTING ADD.
452 002332 0006406 BR 2%

4yS3 002334 012737 00C400 001002 1§: MOV $256. , WORDS SET UP VERSION 1 LENGTH

4SY 002342 012737 016000 001004 MOV #STARYAR, IMRGE  :SET UP VERSION 1 STARTING ADD.
:gg 002350 000207 28: RTS PC

457 .SBTTL ROM VERSION 2 VALUES
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458 2232223323212 222222322222222222322232LLIL2LL2LE L2 TLLL

459 ; EXCEPT FOR THE NEW ORGIN ADDRESS AND SEVERAL “!160000"
460 ; FOR_ADDRESS FUDGING THIS IS AN EXACT COPY OF THE CONTENTS
46 ] ; OF THE GT-40 BOOTSTRAP VERSION #2

qgg l**i*******i*iii*!**lllil**lii!!**!l!i!l‘llil!!**!*l!!***

4

M

45 .TITLE SCROLLING RCM BOOTSTRAP FOR THE GT40

473 ' ; BOOTGT.Ti6 0CT 10, 1973

478 . COPYRIGHT 1973, DIGITAL EQUIPMENT CORPORATION
. 146 MAIN sTReet
MAYNARD, MASSACHUSETTS

.
a
o

754

486 ; WRITTEN BY JRCK BURNESS.

492 ; THIS PROGRAM IS THE SECOND VERSION THE THE ROM BOOTSTRAP FOR
493 ;- THE GT40 DISPLAY TERMINAL. IT INCLUDES SCROLLING AND AN END OF
434 ; MEMORY SEARCH FOR THE LORDER.

499 .ENRBL ABS,AMA ;ASSEMBLER DIRECTIVES FOR RBSOLUTE BINARY QUTPUT
Sa0 : NOTE: USE “MACDLX™ TO ASSEMBLE THIS PROGRAM.

£10 .SBTTL DEFINITION SECTION
"PRGE
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DDGTDB.PL! DEFINITION SECTION

; REGISTER DEFINITIONS

ool
NN 200 0t 0t 00 P et Pmo
WU (300 o U £ WM

nury

100000 RO=x0 ;DEFINE STANDARD VALUES.
5oy 000001 R1=%]
525 000002 RE=72
526 000003 R3=%3
Sa7 000004 Ri=v4

£29 000006 SPoh
£§30 000007 PC=%7

534 ; GT40 DEFINTIONS

538 000000 CHAR=RO . ;CONTAINS THE INPUT CHARACTER.

539 000001 POINTR=R] sPOINTS TO NEXT INSERTION BYTE IN DISPLQY BUFFER
S4Q 000002 TABCNT=R2 :CHARACTER COUNTER FOR THE “TAB™ FEATURE.

541 00C003 * SCAN=R3 :GENERALLY CONTAINS R POINTEF. WHICH

S42 115 USED WHEN_SCANNING MEMORY FOR SOMETHING.

S43 000004 HOLD=RY :TYPICALLY A TEMPORARY WHICH IS USED TO RETAIN
S44 :A VALUE FOR A SHORT TIME,

S4S 00000S COUNTR=RS :TYPICALLY USED RS A COUNTER.

521 : ; LOADER DEFINITIONS
552 : mlealiah S

558 000000 L.BYT=CHAR ; CHARRCTER INPUT FOR THE LORDER.

559 000001 L.ADR=POINTR s CURRENT MEMORY ADDRESS TO BE LORDED.

560 000002 L.3C=TABCNT NUMBER OF DATA ITEMS TO LORD.

561 000005 L.CKSM=COUNTR :CHECKSUM ON THE INPUT DATA.

S&e 000003 INDEX=SCAN : INDICATES HOW TO ASSEMBLE THE 8 BIT CHARACTER.

€85 .PRGE




CRILLING ROM BOJTSTRAF FOR THE GTHO

O0GTOB.PIL DEFINITION SECTION
{3
Sev
563
253
2
;1
Y,
g7 168000
Ery
Erg 178612
&b 17861¢
=7 175614
§78 175816
£79
530 177560
ca! 177862
82
c82 1720C0
S8y 172002
£8s
SB86
s8? 001000
£a8 067000
Seq QCI ; ‘ s
S99 025004
g3l 007012
£32 £008Y0
S32
EN 00S01S
53¢ N0C17S
€%
€97 163020
£38 172000
=59
&80
31
elz
£03
&0y
60S
%,
637
608
628
&6l
E£ll
E.2
g1
E.9
£.5
E.E
34
.2

ORIGIN=166000

OL11IS=17SBI1C

OL! [S+¢
oL
oL

(DU’)('D

BSTRRT=1000
8LIMIT=7000
TMPEND=7776

CORSTR=M
JMPRDD=BL IMIT+10.

NUMLIN=3e.

CRLF=5015
ALTMID=175

DISIMP=160000
DISToP=17300C

BO2

MACYLl 2°(732) 03-5EP-T8& 15:17 PARGE IM

MAJOR SYSTEM DEFINITICHNS

:ORIGIN OF THE BOOTSTRAP.

: INPUT STATUS REGISTER OF DLII
: INPUT CHARACTER FROM CLIL
:OUTPUT STATUS OF THE OL1l
:OUTPUT CHARACTER TO T4E OLli

:KEYBORRD INPUT STATUS
:CURRENT CHARACTER FROM KEYBORRC.

;G740 PROGRAM COUNTER.
:GT40 STATUS PESISTER RODRESS.

:START OF THE DISPLAY BUFFER

s APPROXIMATE END OF THE DISPLAY BUFFER.
:LOCATION OF INITIALIZATION STACK.

sLOCATION OF PDP-11 *RAP VECTIR.

tWHERE THE POINTER IS T3 FIRST CHAR N SCREEN
sNUMSER OF LINES ON TEXT TQ SHOW ON THE SCREEN

;CRRRIAGE RETURN - LINE FEED
s THE "KEY™ CHARACTER [I.E. ALTMODE!.

’HE GTYC JMP INSTRUCTION
;7HE GTHC STOP CISPLAY INSTRLCT

.ggIEL INITIALIZATICN AND RESTART {O0E




SCROLLING ROM BOOTSTRRP FOR THE GT4O
QDGTOB.PLL

519

BRI

~3

FOEREEERY

A

006000
305002
808010
0o6014
026220
0Ce324
060326
008C3e
006040

006Cue

00E04Y

00e04s
Q0e0s2
Cels4

INITIRLICATION AND RESTART CODE

cCe000

005743

010308

105737
10037%
005037

000037
D-u--o

(116

175614
166852

000004
166042

178614
175614

178610

MRCYLl 27(732)

COe

03-SEP-76 15:17 PARGE 1S

GT40 BOOTSTRAP CODE

.=6000
: .=CRIGIN :DEFINE ORIGIN OF THE BOOTSTRAP.
: COLD INITIALIZATION CODE
START: RESET :RESET ALL HARDWARE NOH
MOV 27, DL11IS :INITIALIZE OL-11 INPUT NOW.
MOV sTHPEND, SP *ESTRBLISH A GOOD TEMPORARY STACK
:POINTER FOR coas SEARCH.
INC DL110S :SET BREAK BIT
JSR scnn.ouvatsxsoooa :FOR 2 CHARACTER TIMES
.WORD 0 :SEND TWO 2ERO'S
MOV 8CORSTR, SCAN GEY ADDRESS OF BAD CORE TRAP VECTOR.
MOV sNOTHERE 1 160000, (SCAN)+ ;AND INSERT R PCINTER TC US THERE.
ENDCOR: 5L (SCAN)+ :NOW CLEAR ALL OF MEMORY BEYQND THE POINTER,
BR ENCCOR :UNTIL WE RUN OUT OF MEMORY AND T
NOTHER: TST -(SCAN} WHEN WE TRAP OUT, WE COME MERE.
:E_BACK UP POINTER TO GOOD CORE.
:NOTE THAT IF WE TRAP CUT AGAIN, IT
xs STILL 0K escnuss WE uébL LoP
WE GEt A CORE AODRESS.
MOV SCAN, 5P unsn csr owe THRT 1S LAST LOCATICN
:IN TH HQ”HINE AND WENCE 9UR SP.
18: TST8  DL1ICS :SEE IF BREAK I8 DONE
BPL 18 N0 GO BACK
CLR OL110S :CLERR BREAK BIT.

RESTART INITIARLIZRTION COCE WHEN COMMUNICRTIONS IS WORKING.




SCROLLING ROM BCOTSTRAP FOR THE GTHQ
DDGTDB.P1L

90682 4 Sy -

00600
00C0o40

0Cs015

006084
026070

QCsC™N
006100
gce102

836104 012703 168432
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l
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l
€36 l
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Q06122
205124

O0O000 000

¢

03sl2t 012701

SN AN S e
N Lwrhor— nmggmd9b8~03£ ~J

MACY1l 27(732)

INITIRLIZRTION "ND RESTART CODE

RESTRT:

SETLPI:

SETLPE:

SETLP3:

SETDUN:

BIS
MoV
MOV
MOV

DEC
BGT

MOV

MOV
MOV
MOV
¥

MOV

DO2

03-SEP-T6 15:17 PAGE 16

#TMPEND,SP

#BLIMIT-NUML IN-NUMLIN, SCAN

SNUML TN TRBCNT
#CRLF, (SCAN) +

7ABCNY
SETLPI

$SETUP! 160000, SCAN

tSCQNJ# TRBCNT
SETOUN
(SCAN)+,POINTR
(SCAN)+, (POINTR)+
TRBCNT

SETLP3

SETLP2

sBLIMIT-2,PCINTR

.SBTTL VT05 SIMULRTCR
.PRGE

;FORCE THE SP TO LIMIT CGF EXISTING CORE.

+NOW WE WILL FILL THE KEY AREAS OF THE
;DISPLAY BUFFER WITH INITIAL CR-LF'S.

; INSERT R CRLF NOW.
:AND_LOOP UNTIL DONE,
s THUS DISPLAY CORE IS ALMOST CORRECT.

;NOW WE WILL INITALIZE CORE FCR THE
:DISPLAY. PICK UP POINTER TO LIST.
:GET _NUMBER CF ITEMS TO INSERT.
; IF ZERQ, WE ARE DOCNE
:PICK UP'FIRST CCRE ADDRESS POINTER.
HOVE QVER R DARTR ITEM NOW.
L_DONE?

NCPE MOVE OVER THE NEXT.
sYES. GET NEXT MAJCR LIST 70 INSERT.

:ESTRBLISH THE BUFFER POINTER NJW.




DDGTDB.FILL
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b 006142
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751 00622
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o
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a3
o
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764 00g2wd
766 008246

768 006250
769 (0beSH

771 J0B2S8

004?3”

162703
020327
103362
0063C3
0860307

000426

co406
000411
CCO437
09C420
000424
012702

004737
005202
00C744

111708
00049s

CCE037
000726

012705

SCROLLING ROM BCOTSTRAP FOR THE GTHO
VI0S SIMULRTOR

166564
000177
000040

C02007
C0o00?

177777

1866350

00CG40
166350

000007

172002

0COg40

MRCYL1 27(732)

NXTCHR: gSR
BGE

SGE
MOV

CR: MOV

NORMAL: JSR

TRB: MOV

vT: MOVB

BELL: gkR

FF: MOV

03-SEP-T6 15:17 PAGE 17

VT0S (SCROLLING) PORTION OF THE BOOTSTRAP

PC GETCHR'IBOOOU

CHAR
ercﬂn
CHAR, #4C
NOSMAL
CHRR, SCAN
#7,SCAN
SCAN T
NXTCHR
SCAN
SCARN, PC

BELL
NORMRL
TAB
LF

VT

FF

8-1, TRBCNT

PCéINSERT'ISDO“O
cN
NXTCHR

chtnssnr-xscooo
La

87, TRBCNT

A8

NXTCHR

(PC),COUNTR
FFLOOP

GTHOSR
NXTCHR

SNUMLIN, COUNTR

;GET R CHEERCTER NOW.

.15 1T 00T OF R

'YEP. GET ANOTHER ONE.

1; ir 8 PRINTING CHapacE
SBRaCMBRTNI NG cHamacTER.

WOVE 1T OVER SO WE CAM PLAS AITH 17.

'BIRS SO THAT BELL (7] IS ZERO

'TF CHARACTER 16 LESS THEN BELL OR

:GREATER THEN CR

THEN IGNORE.

:IF GOOD, MAKE It WORD INDEX.
AND GO 'O THE CORRECT ROUTINE.

; 7=BELL
10 BQCKSPRCE

TAB
il E LINE FEED [LF])
: 13=VERTICAL TAB [VTI
14=FORM FEED (FF]

e @8

: I5=CARRIAGE RETURN [CR]

;RESET _TAB POSITION CN R _CR, AND
;FALL THROUGH TO INSERT THE CHARACTER.

- INSERT THE CHARPACTER IN THE BUFFER.
:UPDATE $RB POSITION NOW.
'AND GET NEXT CHARACTER.

10N A TAB, INSERT BLANKS UNTIL ThE
:NEXT CHARRCTER POSITICN IS A MULTIPLE

1OF 8.
:RARE WE DONE YET?
+NOPE

‘YES.

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

sRING BEBL -WRITE IN GT4OSR
AND LOOP BACK

:FORM FEEC IS CONE BY INSERTING LF'S.
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SCROLLING ROM BOOTSTRAP FOR THE GTHO

00GTD8.P1L

g
a9
-y

Ratat ey
283 3R 2

006262
006266
006272
006274
006276
006300

006304
006310

00e424

VTOS SIMULARTOR

01270
00N

005305
003372
000715

012746

013703

00Ccz207

012737

000Cie
166304

166132

007012

007000
001000

£00a0y
007012
166350

000001
007000

001000
166406

166474
160000

001200 172000 GTBUSE:

MRCYLL 27(732)

FFLOOP:

LF:

LFSUB:

LFLOOP:

LFOUND:

INSERT:

INSRTL:

INSRTX:

MOV
CMPB
BLO
MOV
BR
INC
BIC
MOV

CLR

MOV

FO2

03-SEP-T6 15:17 PRGE 18

812, CHAR
¢, LFSUB! 160000
COUNTR
FFLOOP
NXTCHR

#NXTCHR! 160000, - (SP)

JMPADD, SCAN
(SCAN) +, CHAR

LFOUND
SCAN, #BLIMIT
LFLOP
$BSTART, SCAN
LFLOOP

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

CHAR, \POINTR)+
sl POINTR

INSRTX

POINTR, sBLIMIT
INSRTL

POINTR, SCAN
#8STARY  POINTR
PC. INSRYL! 160000
(SAN)+

(SCAN)

PC

(POINTR)+. (POINTR)+
$HEADER! 180000, (POINTR)

sDISIMP. - (POINIR)
-(POINTR)

PC

8BSTART, GTHOPC

;MRAKE THE CHARACTER A LINEFEED.
;08 Q’LINEFEED.

: DONE
+NOPE. KEEP SENDING THEM.
; YES. NOW RETURN. C9 NOT FALL THROUGH.

:RETURN TO NXTCHR AFTER PROCESSING
: THE LF 8Y FAKING R J3R.

;GET POINTER TO FIRST CHAR ON SCREEN

+AND LOOK FOR A LINEFEED.

:G0T IT. SERRCH HAS ENDED.

:ARE WE AT END OF BUFFER?

:NOPE. WEEP ON LOOKING.

-IF AT TOP, RESET TO BOTTOM OF 3UFFER
:AND KEEP ON LOOKING.

;WE'VE GOT THE LINE FEED. STOP SHOWING
;FIRST LINE BY CHANGING THE “DISIMP*
s INSTRUCTION TO FIRST CHAR_BEYOND LF.
; INSERT THE LF IN THE BUFFER.
;AND THEN INSERT ONE MULL CHARACTER BECAUSE
;THE “DISIMP* GODRESS MUST BE EVEN, AND
: THIS GUARANTEES WE WILL NOT LOSE A
;A GOOD DATA CHARASTER. WE FALL THROUGH
;T0 INSERT THE NULL IN THE BUFFER.

sSTICK IN THE CHARACTER NOW.
1S NEXT POSITION EVEN OR 0DD?

:000. NO PROBLEMS. SPRCE 1S ALLOCATED.
:EVEN. ARE WE AT THE END OF THE BUFFER?
:NO. JUST MAKE ROOM FOR ANOTHER WORD.
:AT THE END. MOVE THE STUFF T0 THE
:BEGINNING OF THE eurr;n.

-CALL THE ROUTINE TO SAVE SPACE.
+AND CLEAR UP THE INSTRUCTIONS AT THE
‘END OF THE BUFFER.

:AND THEN RETURN.

:BYPRSS THE “DISJMP* BY AJDING 4 TO POINTR.

;NOW INSERT THE DISJMP INSTRUCTION TO QUR HERCER
sAND _IT’S ADDRESS (PUT THEM IN BACKWARDS!.

;MRKE AVAILABLE A NEW CHARRCTER SPOT.

sFINALLY RETURN TO THE CALLER.

;ON R BUS ERROR, WE MERELY RESTRRT THE GT4Q RT
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COGTOB.P11 VTOS SIMULATOR
ggg - : + THE RTI FOR THIS ROUTIME
3 :1S THE FIRST WORD OF THE TAELE
830 *BELOW=-IT SAVES A WORD!
831
832
833
834
835
836
837
838
839
M
g:g : INITIALIZATION TABLE FOR THE SCROLLER
844 ’
%
847 Q06432 000002 SETUP: .WORD 2  INITIALIZE 2 WORDS.--ALSO RTI FROM ABOVE
848 006434 000330 JWORD 330 srnarxnc nr LOCATION 330
849 (006436 16BY2Y .WORD  GTBUSE' 180000 RST WORD 1S POINTER TO BUS ERROR ROUT
ggg 006440 000200 .MORD 200 s SECOND nono IS NEW STATUS WORD ON INTERUPT.
852 00Ss442 000007 MORD ? s INITIALIZE THE END OF THE BUFFER TO
853 (Q0BY44 006776 .MORD  BLIMIT-2 ‘R CLEAR SPACE TO INSERT THE CHARACTER.
854 (006446 000000 WORD O :THIS IS THE “RUNNING™ START. THIS IS
855 (006450 160000 166474 - WORD mm%mmmm -FOLLOWED BY R DISIMP TO OUR HERDER BLOC
856 006454 160000 001000 .WORD DISIMP.BSTARRT ND THEN R DISJMP TO THE START OF THE BUFFER
ggg 006860 160000 006700 - WORD DISJHP BLIMIT- nuanu-nuntxn - "sAND A DISIMP TO THE FIRST CHAR ON ScREE
859 0O0&4&4 000001 JMORD 1 sFINALLY START THE GT40 GOING AT
860 006466 172000 .WORD  GTHOPC :THE POSITION INSTRUCTION IN THE
ggé 006470 165474 "WCRD  HEARDER! 160000 - HEADER BLOCK.
gga 006472 000000 JWORD O : :END OF INIT CODE
ggg : HEADER BLOCK FOR THE SCROLLER
867 00474 103334 HERDER: .WORD 103334 :ENRBL CHAR MODE,BLINKING
868 005476 000177 JWORD 177 ‘A BLINKING BOX-RUB OUT!
€69 006500 116124 JWORD 11624 GO TO POINT MODE
870 006502 171340 JWORD 171340 :L0RD STATUS REGISTER
871 0CESOM 000000 001352 JWORD  0,1352 :POINT T0 UPPER LEFT
872 0ODESI0 103324 JWORD 103324 *BACK TO CHAR MODE
gga 00eSi2 160000 007010 .WORD  DISJMP, IMPADD-2 :AND TO THE CHANGING JMP INST.
SZE ggggl. COMMUNICATIONS AND MISC. SUPPORT ROUTINES
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00654c
006544

00SS46
006552
006554
006582

006SE4
006570
006574

006576

036616
C0bb24

? ROM BOQTSTRAP FOR THE GTHO

MACY1l 27(732)

03-SEP-76 15:17 PAGE 20

COMMUNICARTIONS RND MISC. SUPPORT ROUTINES

105737
100011
113700
012737
042700
001765
000207

105737
100361
113737
00Q7st

004737
020027
001025

004737
020027
001501
020027
00i01S

012737
000137

175610
175612

000007
177600

177560
177562

166516
000114

000122

173000
168080

175610

175616

007010

GETOL:

GETDL1L:

GETCHR:

PRESTR:

COMMUNICATIONS HANDLING ROUTINES

DL11IS :CHECK THE HOST INPUT STATUS.
GETOL1 HOST DID NOT SEND ANYTHING, YET.
DL111IB,CHAR *HOST SENT US A CHARACTER. PROCESS 1IT.
27, 0L111S *REENABLE THE HOST TELECOMMUNICATIONS.
e-éoo CHAR *MAKE CHARACTER JUST SEVEN BITS.

:IF NULL, IGNORE IT.
PC SELSE RETURN NOW.
KBDIS :DID USER TYPE A CHARACTER?
GETOL INO. GO BACK AND CHECK HOST MACHINE.
KBDIB,DL110B :MOVE THE CHARACTER TQ THE HOST.
GETOL AND CHECK AGAIN FOR INPUT.

THE "Ge7 CHARACTER™ ROUTINE

PC GETDL' 63000 :GET R CHRRACTER FROM THE HOST NCMW.

CHAR,, AL TMOD 1S IT AN “ALTMODE™

GETE*T :NO. EXIT NOW.

PC,GETDL! 160000 :YES. GET nnoruen ONE NOW.

CHAR, #'L SIS IT AN *

Lonotn :YES, srnnr LOADING NOM.

CHAR, #’R :IS IT AN “R"

GETEXT :NO. IGNORE THE ALTMODE AND JUST RETURN THE CHAR
8DISTOP, JMPADD-2 s YES. RESET. STOP DISPLAY BY INSERTING A “DISTCP
RESTRT! 160000 s INSTRUCTION IN THE BUFFER, AND RESTRRT.

THE “GET A SIX BIT CHARACTER™ ROUTINE




SCROLLING ROM BCQTSTRAP FOR THE GTHQ
COMMUNICRTIONS AND MISC.

DDGTDB.P1L

006E30
C0B634
006640
Q0bb42
006646

006650

006652
006&62

006664
006670
006672
006674

006700

006702
006704

006706

000207

112337
112337
000203

004?737
010046
005723
000163

000404

000416
000432

012703

166564
000040

000137

175616
1756186

166630

166676

0000Qe

MACY1l 27(732)

02
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SUPPORT ROUTINES

GETSIX:

GETEXT:

OUTLIT:

L IR TR IR TR T JN X

GET8:

GET8TB:

GETBM:

JSR
CMP
8LTY
BGT

RTS

MOVB
MOVB
RTS

JSR

TST
JMP

BR
BR

MOV

PC GETCHR'IBOOGU :GET A CHRRACTER NOW.

CH h 1S IT R LEGQL PRINTING CHRRACTER?

L.B ;NOPE. ABORT

cunn 8137 17°S BIG ENOUGH IS IT T0C BIG?
L.BAb ‘YEP. ABOR

PC sRETURN TO THE CALLER.

THIS OUTPUTS TWO CHARACTERS VIA A
JSR SCAN,OUTLIT
*TWC CHARACTERS’

(SCAN)+,DL110B
(SCAN)+,DL11CB ; DOUBLE BUFFERED
SCAN :RETURN

THE “GET AN EIGHT BIT CHQRQCTER“ ROUTINE

- - e oo SUPEoE SRS S o

THIS ROUTINE DIFFERS FROM THE PREVIOUS ROUTINES
IN THAT IT WILL TRKE SIX BIT CHARARCTERS AND ASSEMBLE
THEM FOR THE LORDER TO USE. NOTE THAT FROM THIS POINT
ON WE WILL SWITCH TO THE LOADER DEFINITIONS OF THE
REGISTERS. THUS THE CHARACTER 1S RETURNED IN
REGISTER "L.BYT” RATHER THAN CHAR (THOUGH THEY ARE
PHYSICALLY THE SAME).

PC,GETSIX! 160000 +GET A SIXBIT CHARACTER.
L.BYT,=(SP) :SAVE IT'ON THE STACK.
:UPDATE INDEX TO NEXT ITEM (ALL ARE #2)

(INDEX) +
GET8TB-2! 160000( INDEX) 1AND DISPATCH RCCORDING TO THE INDEX.

GET8I ; INDEX=2: RSSEMBLE FIRST CHAR
GET82 :INDEX=4: ASSEMBLE SECOND CHAR
GET83 s INDEX=6: ASSE.BLE THIRD AND LAST C

s INDEX=8: RESET INDEX TO O (2] AND RETRY

#2, INDEX ; THE FOURTH INDEX IS THE SAME RS THE FIRST
: INDEX. JUST RESET IT AND FALL THROUGH.




SCROLLING ROM BOOTSTRAP FOR THE GTHO
COMMUNICARTIONS AND MISC. SUPPORT ROUTINES

DDGTDB.PII

930 008’12
931 006716

Ot Pt Do Pt Pt Pt Pt e pn
OO0QO000000O0
Pt § =t Pros Pt s Pt s |0 s
D ONO N £ Whoe—

004737 166630
010004

006300
006300
106300
106116
106300
106116
012600
000207

006300
006300
106300
106104
106300
106104
106300
106104
106300
106104
010480
012604
000207

006100
106100
006004
106000
006004
106000
005726
000207

MRCYL1l 27(732)

GET81:

GET8e:

GETB3:

LE3TTL
.PRGE

02

03-SEP-76 1S5:17 PAGE 22

PC GETSIX'IBOOUD
L.8YT, HOLD

L. BYT

L.BYT

L.8YT

(SP)

L BYT
(SP)
(5P)+,L.BYT

HOLD,L.BYT
égpjl HOLD

L.BYY
L.BYT
HOLD

L.BYT

THE LOARDER

-GET ANOTHER CHARACTER NOW.
:AND PRESERVE IT FOR NEXT TIME THROUGH.
INOW THROW AWAY LEFT MOST BITS OF
'THE 8 BIT CHRRACTER. NOW MERGE IN
*THE LEFT TWO BITS OF THE
NEW SIX BIT CHARACTER WITH THE SIX
sBITS FROM THE CHARACTER ON THE
:STACK., 1ST CHARACTER IS NOW ASSEMBLED,
50 WE'LL RETURN IT TO THE USER.
:AND THEN WE SHALL RETURN TO HIM.

s THE SECOND CHARACTER IS CRERTED FROM
THE 4 RIGHT BITS OF THE PREVIOUS CHRRACTER
:AND THE FOUR MIDDLE BITS OF THE PRESENT

'8 BIT CHARACTER.

‘WE WILL CREATE THE NEW 8 BIT

:IN THIS REGISTER, SINCE IT

:MORE CONVIENT. WE WILL MOVE OVER THE
:ANSWER AT THE END.

ouﬁ MORE TO GO

; DONE.

:BRING OVER THE VALUE.
AND REMEMBER THE LAST CH3IRACTER WE RECEIVED.
SAND RETURN TO THE CALLER.

;FINAL CHARACTER IS EARSY. JUST A
:SIMPLE MERGER OF LEFT TWO BITS OF
;PREVIOUS VALUE WITH RIGHT SIX BITS
:0F LAST (4TH) CHARACTER RECEIVED.

+AND WE ARE DONE.
;FINALLY THROW AWAY STACK.
;AND RETURN TO THE CALLER.




SCROLLING ROM BOOTSTRAP FOR THE GTHO
THE LORDER

ODGT

1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055

08.P11

007012
007020

007022
007024
007030
007032

007034

00704C
007044
007046
007052
007056
007060
007064

007066
00707¢
007074
007076

7114

007122
00714

007126
007132
007134

012737
305003

00S00S
004737
105300
001373

004737
004737

010001

004237
002006
10570S
001751

004337
175
000646

110021
000765

04737
60005
00s302
000207

008737
013046
004737

173000 007010

167114
167114

167126

000004
000002

167126

167114

166652
102

166664

167114
167114

MACYLl 27(732)

LORDER: MOV

L.LDe:

L.LD3:

L.BRD:

L.LDN:

L.PTR:

L.GWRD:

CLR

09-SEP-76 1S:17

THE LOAOER

#DISTOP, JMPRCD-2
INDEX

L.CkSM
PC.L.PTR! 160000
L.BYT
L.LD2

PC,L.PTR! 160000

PC,L. GNRD 160000
L.BYT

89, L. éc

ca L BC

PC L cuno'xsoooo
L.8Y?

Pctb .PTR! 160000
L.CKSM
L.L02

SCAN OUTLIT'IBUDDU
ALTMOD
PRESTRT

L.BYT, (L.ADR)+
L.LD3

PC,L.PTR! 160000
L.8YT, -(5P)
PC,L.PTR! 160000

PAGE 23

;STOP THE GT4O BY INSERTING A "DISTOP™ IN THE LI
;RESET THE 8 BIT ASSEMBLER TO THE FIRST CHAR

;CLEAR THE CHECKSUM
GET A BYTE NOW.

S IT A ONE (HEADER)?
NO WRIT FOR THE ONE.

; YES. SKIP OVER THE NEXT CHARACTER NOW.

:RSSEMBLE A WORD NOW.
:MOVE OVER TO THE COUNTER.
:REDUCE TO ACTUAL DATA COUNT.
:ANY DATA AT ALL?
:NO. nusr ae END

ASSEMBLE A DATA WORD NOW.
s AND THIS nusr BE THE FIRST ADDRESS.

;GET R BYTE OF DATR NOMW.

:ALL DONE?

s YEP. COUNTER IS HINUE CHECK CHECKSUM.
:CHECKSUM GOOD. GET NEXT COMMAND.

;BAD_LOAD INFORM HOST
:SEND_ALTMODE B
:AND RESTART THE DISPLAY.

; INSERT BYTE INTQ MEMORY.
:AND GET THE NEXT BYTE.

-ASSEMBLE AN 8 axr CHARACTER NOW.
UPDATE tHE CHECKSUM N
s DECREMENT THE cnnnnusn COUNTER.
AND RETURN TO THE CALLER NOM.

;RSSEMBLE A WORD. FIRST GET R CHARRCTER
tAND SAVE IT.
sAND THEN GET ANOTHER ONE.
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DOGTDB.P11 THE LORDER
1095 007140 000300 SWRB  L.BYT s AND THEN REASSEMBLE THE MESS.
1086 007142 0S2600 BIS (SP)+,L.BYT ‘WITH THE FEARSQME PQWER OF THE 1.
f gg 007144 000207 RTS pC !AND RETURN T THE CALLER.
1099
00
007146 004737 167126 L.JMP: JSR PC,L.GWRD! 160000 :ALL DONE WITH THME LOAD. ASSEMBLE
007152 010046 MOV L.BYT,-(SP) : THE STRRTING ADDRESS NOW.
007154 004737 167114 JSR PC,.L.PTR! 160000 :AND DON'T FORGET TO CHECKSUM IT.
007160 105705 75T L.CLKSM
007162 001346 BNE L.BAD A BRD CHECKSUM. ALL IS EVIL.
007164 004337 186652 ISR SCAN, OUTLIT? 160000 :GOOD CHKSUM, INFORM HOST
0067170 175 107 .BYTE ALTMOD,’G sWITH ALTMOD G
007172 032716 000001 BIT %1, (SP) D0 WE WANT TO START EXECUTION?
007176 001401 BEQ L. ImP1 ' YES. AWAY WE GO.
007200 000000 L.HALT: HALT s IF NOT, HALT.
00720z 000136 L.JMPL: JMP 3(5P)+ sIF GO, THEN GO ALREADY. WHEEEE!

.SBTTL THE SELF TEST

OO NN £ W~ OO~ LW OO0 NIV LW +—

Pt D0 ot =t Pt -t Pt Pt Pt s Pt Pet [t Pt Pt st Pt Pt Pt Pt Pid Pt 0 Pt Pt Pt Bt Pt $—p Pt Pt P P Pt
Pt Pt Put Puit fust Pt Puts oot Pt Prot ot Pod Pt pt ot ot Pt Pt Pt Prot Prt Pt Pt P Pt Pt Pt P -8 Pt Pt Pt Pt Pt P
8mmmmmmmmmmo—»-o—u—p—v—-o—-o—-o—-o—-omooooooo

(NN
wWIur—

.PAGE




SCROLLING ROM BOOTSTRAP FOR THE GTHO
THE SELF TEST

ODGTDB.P1!
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Pt et Pt ot Bt Bt B Bt ot @ (ot Pt St Bt ot et -t Bt Gt Gt Pt Pt Pt Pt Pt Bt ot Bt ot Pt s Bt Pt e Pt Bt ot Pt P et Pt Pt P Pt Pt et s Pt Pt Pt e s P P
mmwmcowmmmm\:\a:iw\l\:\l\J\lwa‘ma‘a‘mmo‘a‘a‘mmmmmmmmmmmz L LL L £ L £ LEWWWIWIW

Pt 90 Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt P P Pt P P P P Pt Puct Pt P Pt Pt Pt
DO NTN LW~ O

100000
104000
110000
114000
120000
124000
130000

0C2000

003600

000100
000140
000320
000030

000004
00000S
000008
000007

160000
164000
170000
173400

C00300
000200
000040
003060
000004

174000

000100
040000
001777
001377
020000
020000
017¢00
00C077?
000100

MO2

MRCYLl 27(732) 03-SEP-76 15:17 PAGE 25

THIS IS G740 QUICK TEST

jGIVES QUICK VISUAL TEST

ON CHINE

{ITHOUT READING IN DIAG

CHAR=100000

SHORTV=104000
LONGV=110000
POINT=114000
GRAPHX=120000
GRAPHY=124000
RELATV=130000

INT0=2000
INTi=2200
INT2=2400
INT3=2600
INT4=3000
INTS=3200
INTE=3400
INT7=3600 ; BRIGHTEST

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

L INEO=Y4
LINEL=S
LINE2=6
LINE3=?7

DJMP=160000
DNOP=164000
STATSR=170000

DSTOP=173400 :STOP INTERRUPT
LPLITE=300

LPDARK=200

ITALO=40 ITRLICS CFF
ITAL1=60 ON
SYNON=Y SYNL ON

STATSE=174000

INCR=100 sLORD GRAPH INCR

INTX=40000 INTENSIFY BIT

MAXX=1777 BIGGEST X VECTOR

MAXY=1377 BIGGEST Y VECTOR
MINUSX=20000 THE MINUS BIT

MINUSY=MINUSX

MAXSX=17600 BIGGEST X IN SHORTVEC
MRXSY=77 Y IN

MINSUY=100 MINUS BIT FOR Y IN SHORTVEC




SCROLLING ROM BOQTSTRAP FOR THE GT4O
DOGTDB.PILL

1190

[ od
P
O
f

P Pt Pt Pt Pt P Pt Pt Pt Pus
NN 0= pms e poo ps pss ps pa
00 W OO OO DODD
= OODWNIoUY LWV

Pt Pt s Pt Pt oot Pt Pt Pt Pt e
nM UL RDPDrUrYOrRD
) 4= 1ot s Pms Pt Bt B Pt Pt Pt
OwONONLEWNN—D

007204
00reale

007214
007216
007220

007222
007224
007226

007230
007232
007234

007236
007240
007242

007244
007246
007250

007252
007254
007256
007260
007262
007264
007266
007270
007272
007274
007276

007300
007302
007304
007306
007310
007312
007314
007316

007320
007322
007324
007326
007330
007332
007334

007336
007340
007342
007344

THE SELF TEST

012737 167214 172000
000001

114020
000000
001377

112004
041777

000000

112405
040000
021377

113006
061777
000C0a

113407
040000
001377

114000
000400
000500
106200
057677
106600

107600
057777

114000

Q57777

114000
000400
000100
174120
114000
001000
000200

12C000
001010
001020
001030

MRCY11 27(732)

FILEQ:

MOV $FILEQ! 160000,GT4OPC

WAIT
POINTBLKOFF
MAXY

LONGY! INTO!LINED
TNTX1 HAXX

0

LONGV! INT2!LINEL
INTX

MINUSX! MAXY
LONGY® INT4!LINE2
INTX! HINUSKIHAXK
LONGV! INTB!LINE3
INTX

MAXY

POINT
400

SO0

SHORTV! INTI

57677

SHE;TV'INT3

SHORTV'INTS
77777

* SHORTV! INT?

S7777

POINT
1400

500
RELATV! INT4!BLKON
57677

77677
77777
§7777

POINT
400

100

STATSB! INCR+20
POINT

1000

200

GRAPHX
1010
1020
1030

09-SEP-76 1S5:17 PAGE 26

-START THE GT4O
:AND WAIt

; POINT-=INVISIBLE

;ORAW. TOP LINE

;DRAK LINE TO RIGHT

:DRAW BOTTOM LINE

;DORAW LINE TO LEFT

srX+Y
s 4X-Y
s=X=Y
1 =X+Y

s EX+Y
;+X-Y
;=X=Y

=XV

s TRY GRAPH MODES




D0s708.FLL

1S4 QCi 346
1247 007350

1
1249 00ras?
13530 007354
1281 C0"356
13
13
1

007360
259 007362
1355 0Q~3sH
1256 D0~386
1357 297370
1288 007372

52 coramy
= Crats

<RILLING RON BCOTSTRRF FJOR THE GTHC

TugE SELT TEST

991342
0010S0

114000
01020
00120C

301950
231080

18200C
167214

BO3

MACYL! 27(732) 03-5EP-T6 15:17 PAGE 27

6) 2 r="TO o

BeS Q%
—

00000 rII»YM OVOZ OO
E -4

- Q000()XD
onNLwL D

JMP
ILEQ!18200C

.S8TTL PAPER YRPE 8007

T e pa e P
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SCROLLING ROM BCOTSTRAP FOR THE- GTHO MRCY1l 27(732) 03-SEP-T6 15:17 PAGE 28
-1 DDGTN8.PL! PAPER TQPE 82T

1264 :
{Sgg : PAPER TAPE BOOT
s ~ HSR=17 HIGH D RA 3
525 tegel eR=t7%agg H s BEER RERDER " APERE B8
iggg : .=ORIGIN+1400
1271 097400 012701 160000 PTBOOT: MOV #160000,R1 :SGET MEMORY CHECK LIMITS
1272 0074CN 019702 (90004 MOV 4, R : TRAP ADCRESS IS LOC. 4
12°3 007410 012703 167500 MOV sDEV+4! 160000, R3 -POINTER 0 DEVICE ADODRESSES
1874 0074IM 010712 MOV PC, aR2 :PRESET YRAP AODRESS IN LGC. 4
1278 007416 212706 000024 MOV 2%, SP :STACK SET UP AT SPECIAL ACDRESS
1376 09r432 Di4304 DEVI: MOV -(R3),RY :GET DEVICE ADDRESS
1277 Q07424 005714 157 JRY ;CHECK AVAILABILITY OF DEVICE
1378 007428 1607 BMI DEV] :CHECK DEVICE FOR ERRORS
1279 0C7430 010712 MOV PC, 8R2 :RESET TRAP ADDRESS AT LOC. 4
1280 007432 012706 0000 MOV 824, SP ;SPECIAL ADDRESS USED AS MASK LATER
isgé 007936 010441 MOV R4, 2(R!) ‘?8 ggcsgnxznsnosn STATUS RDORESS
1283 00”440 040601 BIC SP,R1 :SET R1=X7752, MASK IN SP=24
1284 007442 010111 MOV R1, 3R] :STORE OWN ADLRESS IN POINTER
1295 007448 011102 LOOP: MOV 3Rl ,R2 :GET BYTE POINTER
1286 00746 005214 INC aRY :ENABLE READER
1387 0074s0 10571 1ST8  oRM :TEST DONE BIT
1238 007452 100376 BAL =2 :WAIT UNTIL RERDY
1289 0074SY 116812 090002 MOVB 2(RY),dR2 ¢THEN PICK 1T UP AND STQORE 1IT
123C CO74B0 00S211 INC 3Rl :BUMP POINTER
1231 007462 120327 020378 CMPB  R2, 8375 :STORED JUMP CFFSET?
1232 007466 001366 BNE LGP iNOT YET
1233 QCTw7] 103z INE  (R2)+ :YES,ALL DONE
iggg Co74re Q00142 IMP -(R2) :G0 EXECUTE RS BRANCH
§ggg : DEVICE ADCRESSES FOLLOW - DO NOT CHANGE THE ORDER
1298 007474 177560 BEV:  LSR ;LOW SPEED READER
;ggg 907476 177850 HSR . :HIGH SPEED RERDER
1301 .SBTTL CASSETTE BOOT




<ROLLING ROM BOQTSTRAP FOR THE GTHO

DDGTOB.PLL

0075i0
Q07514
007520

007522
007Seu
2075k
007530
007532

(W W LI W W It I W)
$s Pt Pt Pt Pt P s Pt e B -08
L NN LW DD

P et Pit s Pt D=2 P 4 P—b D= P P8 Pt Pt Pt Pt P Pt

RIS
8
3
&

. e — - —— -

CRSSETTE BIOT

012700 177530

062701 0Q000S2

02 00C37S

2 JCCo0e
7 0C0000

017840
002415
112024
?09208 cocaoos
C323+C

DO3

MACY1l 27(732) 09-SEP-78 15:17 PAGE 29

! CRSSETTE BOOT
Yacs=1775

0

. .=8R1cxn+1soo :

ta800T: MOV $TACS,RO
SLR (RO)

RES: MOV PC.RI
RDD sTABLE-. .R!
MOV 8375 R2
MOVB (R1)$,R3

LJ0P1: MOVB  (R1)+,(RO)

BMI DONE
LOOP2: BITB  R3, (RO)

BEQ LobP2

INCB  R2

BMI LOOPL

MOVE  2(R0O), (R2)

CMPB  R3,asl

BEQ Lobr2

STOP: HALT
BR

RES

BONE:  TST (RO}

BM] STOP

CLR PC
tasLE: .WORD 17840

JWORD 2415

JWORD 112024

JWORD 0,0

.WORD  TABOOT!160000

.WORD 340

.SBTTL MR11-DB B0QT

.
?

.
v
L
’
.
14
.
1

.
]
.
1]
.
’
.
L]
.
’
.
’
.
*
.
|/
.
L
.
’
.
’
.
| ]
.
’

-e e &

TA-11 CONTROL AND STATUS REGISTER

SELECT UNIT #0

USE FOR PIC

Rl HOLDS RDOR. OF COMMAND TABLE
MEMORY PTR. AND DATR FLAG

TEST BITS

COMMAND FROM TRBLE TO TACS
WHEN COMMAND CODE NEG., QUIT
TEST READY AND T-REQ BYTS IN TACS
LOOP 'TI. SOMETHING COMES UP
ADVANCE MEMORY POINTER

IF MINUS, TRY NEXT COMMAND
READ DATA INTO MEMORY

FIRST BYTE READ SHOULD BE '240°
IF 0.K., GO READ ANOTHER BYTE
HALT ON’ERROR

RESTART ON CONTINUE

CHECK FOR ERROR
HALT ON_ERROR

;= *JMP a0’

; .BYTE 240: RERDY+T-REQ.
;.BYTE 37: ILBS+RERDY+GO
;.BYTE 1S: SFB+GO

:.BYTE _5: READ+GO

.
*

.BYTE _24: READ+ILBS
.BYTE 224: RERD+ILBS+E.Q.TRBLE
THESE ARE FILLER WORDS
:POWER UP VECTOR AND PRICRITY




SCROLLING ROM BOOTSTRRP FOR THE GTHO

DOGTDB.PLL

1346 007e00
1347 007802

1398 80

1351 OC761C
1352 007612

1363 00eid

1354 087Eis

1357 0C7620
-358 097622
7624

12 Q07702
1383 007704
1390 007706
007710
007712

LW

Qc7?7i

L S
WL HIIIIDW
.nang.o.mom
Srv —

CC7714

MR11-0B BOOT

010702
GOQNS!

Aoadge
010702
000uNS
foung

800005

010702
00g4L?
177344
00000S
004003
100Q0C
024000

010702
000423
176715

0C000S
010200
205720
C12001

000112

167600
002340

MRCYI1 271732)

03-SEP-7B

E

15:17 PAGE 30

:MR11-DB BULK STORAGE PROGRAM LORDER LISTING

RF11:

RKil:

TC1l:

T™IL:

RFLL:

TRPES:

RGAIN:

RFVEC:

.=ORIGIN+1600

MOV PC,R2
BR OTHER
érrqsa

MOV PC,R2
BR OTHER

177406

MOV PC,R2
BR TAPES
177344

S

4003
10300C
24000

MOV PC,R2
BR TAPES
172524
60003
60011

€00
130009

MOV PC,R2
BR OTHER
176716

RESET
MOV
TST
MOV
DEC
TST
MOV
BIT
BEQ .-2
187
BIT

0
n
0
o

400 1 O00—-00
N e’ Y st Vst e N
+ 4+

w

m

O
Ly~~~

X -

™

o o

RF11!160000
340

;KEEP TRACK OF ORIGIN

;FIXED HERD DISK (256 KW)

;MOVING HERD DISK (CARTRIDGE)

; RDORESS OF WORD COUNT

:LAST COMMAND

; FIRST COMMAND

s DONE MASK
; ERROR MARSK

;RODRESS OF BYTE COUNT

;LAST _COMMAND

;FIRST COMMAND

+DONE MRSK
:ERROR MASK

;MOVING HERD DISK (PRCK)

;GET_THE ADDRESS OF THE BRANCH
:RO_TO POINT AT LAST COMMAND

:GET THE WORD COUNT ADDRESS
;SET_UP_FOR ADVANCE 1 RECORD

s MOVE RO TO FIRST COMMAND

; COMMAND WORD TO COMMAND REG.

;LOOK FOR DONE INDICATCRS

:NONE SET, TRY AGAIN

;0ONE FIRST COMMAND, CHECK FOR ERROR
sLOOK_FOR SET ERROR BITS

:NO_ERRORS - TRY THE READ

:RERUN FOR ERRORS

;RF11 POWER UP VECTOR




SCROLLING ROM BCOTSTRAP FOR THE GTHC

COGTDB.PIL

1398
1399

007720
gcrrae
oCT?aM

007754

007756
007?60

MR11-DB BOOT

310702
000401
177450

000340

177000
100200

FO3

MACYLl 27(?732) 093-SEP-TB 15:17 PRGE 31

RC1l: MoV PC,R2 :FIXED HEAD DISK {GMKM)
en OTHER

7S {eBRRa HORD (&S SRETRIREY

OTHER: RESET

MOV R2,R0 RO TO POINT AT WORD COUNT ADRS
ST (0)+ 'POINT TO ADDRESS

MOV (0)+,R! s WORD coum noonsss 10 Rl

MOV #-1000, (1) :LOAD WORD COUN

MOV (0),-(]) : COMMAND 1O connnuo REGISTER
BIT 1106200 (1) :CHECK FOR ERROR OR DONE

BEQ . +IF NEITHER, KEEP LOOKING

EE% ggnxn ‘ERROR, TRY' AGAIN

;FILLER
;RK POWER UP VECTOR

sRC POWER UP VECTOR
:RP POWER UP VECTOR
:TC11 POWER UP VECTOR

RKVEC: gﬁél!lbﬂooo

RCVEC: 5361!160000

RPVEC: 5561!160000

TCVEC: TC1i!160000
340

.SBTTL ROM VERSION 1 VRLUES
.PRGE

]
re




<ROLLING ROM S0OTSTRAP FOR THE GTHO

DDGTDB

1426
18427
1:;9
1434
1431
1432
1433
1434
1435
1436
1437
1438
1439
1840
1441
1842
1443
1944
1445
1946
1847
1448
JLLY |
1450
1451
1462
1483
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1468
1465
1466
1467
1468
1869
1470
1471
1472
1473
1874
1475
1476
1477
1478
1479
1480
1481

Pl

ROM VERSION 1

00000&
200007

000200
000001
000002
000003
000004
000005

000061

VALUES

MRCYL1 27(732)

.USRBL AMA

03

03-SEP-76 1S5:17 PAGE 32

+DRTR PRTTERN STORED IN THE ST40 BOOTSTRAP VERSION |
Eenexxenxret THIS IS A IMAGE LISTING OF THE GTHO <VTH0> BOOTSTRAP #%s¥#ix%

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

oo we o0

+BOOTVT,

A LR X LN T )

S08 Srse/7¢

(SPECIAL)

VT-40 BOOTSTRAP LORDER, VERSION 509, RELERSE RDI;‘5/2/72
COPYRIGHT 1922 DIGITAL EQUIPMENT CORPORATION.

146 MAIN STR

MRYNARD, MRSSRCHUSSETTS
01754

WRITTEN BY JACK BURNESS, SENIOR SYSTEMS ARCHITECT!

THIS ROUTINE IS INTENDED TO BE LORDED IN THE ROM PORTION OF THE VT-4Q,

REGISTER DEFINITIONS:

RO=%0
Ri=%}
Re=x

R3=%

RY=“Y
RES=x§
R6=%b
R7?=%7

SP=R6
PC=R?7

RETI=RO .

WORK2=RY
SCR1=RS

LCKSM=WORK1
LBYT=RET!
LBC=SCR1
LADR=INP!

;RETURN OF VALUE REGISTER.
RRuUHENT FOR CRLLED FUNCTION
sSECOND ARGUMENT

:FIRST WORK REGISTER.

:SECOND WORKING REGISTER.
:SCRATCH REGISTER.

; OVERLAPPING DEFINITIONS FOR LORCER PORTION.




SCROLLING ROM BOOTSTRARP FOR THE GTH0
DOGTDB.PII

1482
1483
i
i
1487
1488
1489
.430
149}
1492
1483
1494
1855
1436
1497
1498
439
.5C0

00 0 Pt Pt -t § =0 Pdh Pt Pt Pt Pe
vndnudwnicnongnonun
PUTU S e 0t p—s Pt s e p—e
— OO NN LWL

un
n
(4 V)

016000
016004
016006

016010
gie0ie

016020
Qlelzt

ROM VERSION |

036200
166000

0C0020
C0136C

022000
027560
035614
325610

027562

a2sele
025616

Qus776
045772
015770

1600C0

000024

016000

012705
00S01S
010745

00000S
012767

012767
012787

000026

000007
000001
000201

VALUES

007570
011532
007580

MRCYL1 27(73¢)

STARTA:

COREND=36000
ROMORG=166000

STARTX=0
STARTY=1360

VT40PC=172000-150000
KBDIS=27S60
P1005=25614
S=2%610

B
B=Pl0IS+2
B=P100S+2

P100C=COREND-2+10000
P10IC=P100C-4
STKSRT=P10IC-2-30000
JMPCIS=160000

PWRFAL=2Y4

.=16000
.=ROMORG

aSCRI
MoV PC,-(SCR1)
RESET

MOV #7,P10IS
MOV %1 KBDIS
MOV 8201, P100S

Hov WPLRFAL+2, SCR1

09-SEP-76 15:17 PAGE 33

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

;WHERE TO START DISPLAYING THE X POSITIONS.
sWHERE TO START DISPLAYING THE Y.

:VT40 PROGRAM COUNTER.
Y INP(T STATUS.

PDP—IO OUTPUT srnrus

:POP-10 INPUT STATUS.

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

:CHARACTER TO BE SENT TO THE PDP-10
: INPUT CHARACTER FROM 10 PLUS ONE SAVE CHARACTER
:FIRST LGCATION OF STACK.

; THE VT-40 DISPLAY JUMP INSTRUCTION.

;POWER FRIL RESTART LOCATION.

;SET THE ORIGIN NOW!!!!

;PICK UP _POINTER TQO P.F. STRTUS.
:CLEAR IT OUT TQ BE SURE.
sSET UP THE RESTART LOCATION.

;RESET THE BUS.

s INITIALIZE POP-10 INPUT
:INITIALIZE TTY INPUT,
s INITIALIZE POP-10 JUTPUT.




SCROLLING ROM BOQTSTRAF FOR THE GTHO
DDGTDB.P1L

1538
15839
1540
{5:1
1843
1544
1545
1546
1547
1548
1549
1550
1551

1852
1853

OO00000000 O0O00O0DO0O O0O0O000O0O00O0O00
Pt st Pt Pt P Pt Pt P Pt
o b Pt p ps pma pus pmepee e b= p= IO O

WM NNV 0= s s s ODD(\’!*J
QOO LMoL NNO  £L.uwOorn

ROM VERSION 1 VALUES

2706 01577
160000

166756
000030

000222
003706

000210

000240
012746

01010S
022525
005025
010225
00sa1S
00s011i
050021

0i0211
000207

166072

004767
010046

000124

2
066207 166250

0le152
004767

0100CH
006300

000104

MRCYL1L 27(732)

RSTRT:

MAJOR:

DOCHRAR:

GT8:

GT8Y4:
GTPBY:

GT8P=.
GT81:

JSR
MOV

CLR
TST
RDD

JSR
MoV
ASL

09-SEP-76 15:17 PAGE 34

#STKSRT,SP

LADR
anPoIs INP2
INP2, (LACR)+
uDIsPRG+150000 (LADR)
aE¥RFnL+w "LADR’

PC,DOCHRR
VT40PC

PC.GTCHR

sMAJOR+15000C, -(SP)

LADR, SCR1
{SCR1)+, (SCR1)+
(SCR1)+

INP2, (SCR1)+

- (sCrRD

(LAOR)
RET1, (LADR)+
égPE (LADR)

PC,GTSIX
RE}1,-(sP)
%TPBQ

(INP2)+
GT8TB+150000(INP2),PC

PC,GTSIX
REYL, WORK2
RET1’

:SET UP THE STACK NON'
:CLEAR ADDRESS POINTER.
'PLACE A BISPLAY JLMP INSTRUCTION IN A REGISTER.
:MOVE 1T TO LOCATION O.
-MOVE RDDRESS POINTER INTO 2.

SET UP WHERE WE NILL STCRE CHARACTERS.
§ﬁggggsx¥o INSERT A 2ERO CHARACTER.
:CLEAR THE DxSPLQY PROGRAM COUNTER AND START.

;GT A CHARACTER NOW.

; INSERT IN DISPLAY BUFFER NOW.

;GT_CURRENT BUUFER POSITION NOW.
:BYPASS CURRENT DIZPLAY JUMP.
:CLERR FUTURE_ADCRESS FOR JUMP.
ICK IN TEMPORARY JUHP WHILE WE REPLACE CURREN
DISPLAY JUMP TQ ZERC
W REPLACE CURRENT DISPLAY JUMP BY THE CHRARACT
*S DONE THIS WAY TO WASTE 2 CYCLES.
VOID TIMING PROBLEMS WITH THE VTHO.
FINALLY RETURN.

TIC
I
0
1’S
0 R
N

,S
1+
’I
T
! AND

;GT SIX BITS NOW.

:GAVE THE CHQRQCTER NOW.

:BYPASS THE 8'ER

:RESET THE MAGIC REGISTER NOW.

: INCREMENT WHERE T0 GO.
;UPDRTE PC NOMW.

;GT A CHRRACTER NOU.
1GAVE FOR A SECOND.




SCROLLING ROM BOOTSTRAP FOR THE GTHO
ROM VERSION ! VALUES

DDGTD8.P1L
1594 Q16162
iSQS 0{6{69
1339 §1§19§
1598 01617
1599 O0l617M
1600 016176
1601
1602 016200
1603 016202
1604 016204
1605 016206
1606 016210
1607 0l621e
1608 016214
1609 016216
1610 016220
1611 Qlbkeee
1612 016224
1613 0l62es
1614 016230
1615
1616 016232
1617 016234
1618 016236
1619 016240
1620 0lee4e
1621 016244
1622 016246
123 016250
1624
1625
1626
1627 016252
1628 016254
1629 016256
1630 015260
1831
1632
1633 016262
1634 016266
1635 016272
1636 016274
1637 016300
1638 016302
1639
1640
1641
142 016304
1643
1644 (16306
1645 (Qls3le
1e46 016316
1647 016320
1648 016322
1649 Qlo3cH

006300
106300

i

012600
000207

006300
306300
106300
106104
106300
106104
106300
106104
106300
106104
010400
012604
000207

006100
0Cs61C0
006004
106000
006004
106000
005726
000207

016250

000000
000026
000080
177770

004767
020027
002546
020027
003143
000207

005726

012700
004767
00S710
001774
011046
£0sS020

000020
000C40

000137

015772
00006M

MRCYL1l 27(732)

GT8e:

GT83:

GT8TB

GTSIX:

GTCHP:

GTCHR:
@TCHL:

RSL

RSLB
AetR
ROLB

MOV
RTS

RSL

ASLB
ROLB

TST

MoV
JSR
157
BEQ
MOV
CLR

03

03-SEP-76 15:17 PAGE 35

RET1
RET1

3%

asP
(5P)+,RET]
pC

RETI
RETI
RET1
WORKeE

WORK?2
WORK2,RET!
\SP)+ * WORK2

GT81-GT8P
GIB2-GT8P
GIB3-GTBP
GT84-GTHP

PC.GTCHR
REYL. #40
LBAD
RET1,813?
LSAD

PC

(SP)+
IPIOIC -3000G,RET!
CHECK

L
JRETL,-(SP)
(RET1)+

;SHIFT TO LEFT OF BYTE

; PACK THEM IN.
;A GOOD 8 BIT THING.
;POP AND RETURN NO.

;WORST CRSE. SHIFT Y4

;FINARL CHQRRCTER ASSEMBLED.
:FUDGE STA
s AND RETURN NOW.

;FUSH ZERO CONDITION BACK INTO NEVER-NEVER LAND.

:UPDATE THE STACK.
:SET UP POINTER TO THE INPUT CHARACTER.
sANY CHARACTERS THERE?

;PUSH THE CHRR ON THE STRCK.
sCLEAR THE CHAR GOT FLRG NOMW.




SCROLLING ROM BOOTSTRAP FOR THE GT40
ROM VERSION 1 VALUES

DDGTDB.PLL
1650 016326

1660 016364

1662 016356
1663 016370
1664 016372
1665 016376
1666 016400

1675 016402
1676 016406
1677 (016410
1678 016414
1679 016416
1680 Ole4e4

1682 016430
1683 016434
1684 Q16436
1685 01b442

1687 (016450
1688 016454
1689 016460
1690 016462

1693 016466
1694 016472
1695 016474
1696 (016502
1697 016510

1699 0186516

042716
001764
Q22716
001761
evl
00100
011610
021027
001626
021027
001455

011610
012600
020027
001743
000207

005767
071410
135767
100005
016767
005067

105767
100014
116746
012767

004767
005767
001373
012667

105767
100011
116767
052767
012767

000207

177600
000177
0CO175

0001iec2
000114

000175

027370
007200

027354
027346

Oll1124

011120
000001

177726
027316

007130

007116

007112
177400

000007

— — ——— e

007172

011110

027270
027262
007072

MACY1l 27(732)

GTNP:

CHECK:

CHECK1:

CHECKE:

CHECK3:

CHECKY:

BIC
BEQ

1ST
BEG
1STB

MOV
LR

1578

Move
MOV

JSR
1ST

BNE
MOV

1578
MOVB
BIS
MOV

RTS

KO3

03-SEP-76 15:17 PAGE 36

0-200 (SP)
GTCHP'

s177 (SP)
TeHP
n%?g LORET]

(SP),dRFT]

i

SRET1, o114
LOAD

(SP),JRET]
(sP)} RETI
RET1, k175
GTCHR
PC

P100C
CHECK1
P100S
CHECK1
P100C,PiC0B
P100C

KBDIS
CHECK3
KBDIB, ~-(SP)
$1,kB0IS

PC, CHECK
P100C
CHECK2
(SP)+,P1008

,L.EQR AWAY PARITY NOW.
; IF ZERO, GT ANOTHER

;ALSO IGNORE RUBOUTS.
Nﬂg IT 175"
NOPE.

YEP RESET IN CASE OF ARBORT.

$15 IT

s YEP, RESTQRT
$1S IT AN L
:YEP. LORD.

;NOW DO THE FDUGING.

; IF ALTMODE, LOOP

00 WE WANT TO OUTPUT?

s NO.
sME DO. IS THE 10 READY?
sNOT_QUITE,

:1T’S_READY. SEND THE CHARACTER.
:AND THE SAVED CHARACTER.

“Szt IS THE KEYBOQRD READY?
s YEP. SﬂVE THE CHARACTER NOW.
:AND REENABLE THE COMMUNICATIONS DEVICE.

:IS THE QUTPUT READY?

- 1F NOT, WAIT TILL DONE,
SAND THEN SEND OUT THE CHARACTER.

18 EHEEI? TALKING TO ME.
sGT THE CHARACTER NOM.

sMAKE SURE IT'S NONE ZERO,
SREINITIALIZE COMMUNICATION LINE.

;AND RETURN.




SCROLLING ROM BOOTSTRAP FOR THE GTYQ
ROM VERSION 1 VALUES

DDGTDB.PI1

1706
1707
<08

P 0t Pt P P Pt Pt Pt Pt Pt Pt P
NN

Pao s ps ps ps b ()

OO NN LEWNY—-DWO

NN~

N =< ps ps p—o

016550
016554
016556
016562
016566
016570
016574

016576
016602
0i6604
016608

016610

glesle2
0l6E1Y
016620

016624
016626

016630
0leb34
016636
0leb4e
016644

005002
0lerie
012706

005003
004767
105300
001373
004767

004767
010005
162705
022705
001437
004767
010001

004767
002010
105703
001751

012700

102
004767
000167

110021
000763

004767
060005
04270C
00S305
000207

004767
010046
004767
000300
052600
00C207

172000
015770

000070

000060
000072

09C004
000002

cooose

00Caze

175
000110
177210

177276
177400

177756
177750

MARCYLl 27(732)

LOAD:

LLD2:

LLD3:

LBRD:

LLDY:

LPTR:

LGWRD:

08-SEP-76 1S:17 PAGE 37

L ORDER

INP2

#172000, (INP2)

#STKSRT, SP

LCKSM
PC,LPTR
LBYT
LLDE
PC,LPTR

PC,LGWRD
LBYT,LBC
%4, LAC
#2)LB8C
LIMP
PC.LGWRD
LBYT,LADR

(PC)+,RET!
175, 182
102.175
PC,SENDIT
RSTRT

LBYT, (LADR)+
LLD3

PC,GT8
LBYT,LCKSM
té??ﬁoo LBYT

pC

PC,LPTR
LBYT,-(SP)
PC,LPTR
LBYT
(sp)+ LBYT
PC

:GT A BYtE
IS IT

;RESET TO FIRST 8 BIT CHARACTER,
sAND ALSO CLEVERLY STOP THE VTHO.
tRESET STACK POINTER NOW.

CLERR THE CHECKSUM

ONE?
sNOPE. WAIT AWHILE

;YEP. GT’NEXT CHARACTER.

;GT A WORD.

:GT THE COUNTER NOW.

sCHOP OFF EXTRA STUFF.

SNULL?

:YEP, MUST BE END.

:NOPE. GT THE ADDRESS.

:AND REMEMBER FOR OLD TIMES SAKE.

;GT A BYTE (DATR)

;ALL DONE WITH THE COUNTER7
s YEP. GOOD CHECK SUM?
:NOPE. LOAD ERROR.

SEND OUT SOME CHARACTERS NOW.
;"CTRL BRD™
i*BAD CTRL"

;PLACE THE BYTE IN CORE.
:GT ANOTHER ONE.

;GT 8 BITS NOW.

s UPDATE CHECKSLM

s CLEAN UP THE BYTE NOW.
sUPDATE THE COUNTER.
*RETURN NOW.

;GT R CHRRACTER.

SAVE FOR R SECOND.

:GT ANOTEER CHARACTER.

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




SCROLLING ROM BOOTSTRAP FOR THE GTY4O

DDGTDB.PIL

1762
1163

(SO WDy TRy Wy Wy
€0 (0 00 00 0D 00 00
0 s e Pt Pt s ot Pma
NN L Wwhoe—0)

ROM VERSION [ VALUES

004767 177754
01004

&
004767 177730
105703
001342
032716 (000Q0!
001406
012700

107 175
204767 000006
000000
000776

000136

004767 177446
005767 027036
001373
010067 006650
105000
000300
00136E
C0C207

MACY1l 27(732)

LIMP:

LIMPL:

SENDIT:

JSR

MO3

03-SEP-76 15:17 PAGE 38 .

PC, LGKRD
LBYT, -(SP)
PC,LPTR
LCKSM

(PC)+ RET1
175, 147
107.175
PC,SENDIT
l-a

J(SP)+

PC, CHECK
P100C

SENDIT
RETL,P1008
RETI

RET!

SENDIT
PC

;GT A WORD
SRVE ON THE STQCK

:GT A CHARCTER.

; 1S _IT ZERO?
:YEP. WHAT CRAP.
:15_IT 0DD?

:YEP, START PROGRAM GOING NOW.
s TELL POP-10 WE’VE LORDED OK.

:"CTRL GOOD™
:"GOOD CTRL"

;AND AWRY WE GO.

:POLL THE QUTPUT DEVICE NOW.
s OUTPUT CLEAR?

:NOPE. LOOP AWHILE LONGER.
sSEND OUT THE CHARACTER.
:CLEAR THE BYTE.

tAND SWAP THEM NOW.

;IF NOT EQUAL, REPEAT.




DOGTDB.PLL

—
ao
W
n
OO0O0O0O00OO0O00

SCROLLING ROM BCOTSTRAP FOR THE GTHO

ROM VERSION 1 VALUES

170256
115124

100000
160000
000030
000000
000000

000001

MRCYL1 27(732)

DISFRG: .

.END

NO3.

09-SEP-76 15:17 PAGE 39

THIS IS THE INITIALIZING VT4O PROGRAM WHICH WILL

ARYCH Rn [ SRBOYE" Bk O Thulth ﬂ?EE“ (P andk 1A e,

170256 ;LOAD STATUS REGISTER FOR NORMAL OPERATION.
115124 :SET POINT MODE “NORMAL".

STARTX :X COORDINATE

STARTY :Y_COORDINATE

100000 ;SET CHARACTER_ MODE,

JMPDIS s THEN JUMP TO THE POWERFAIL LOCATION.
ENRFQL+H :TO DISPLAY USERS CHARACTERS.

0




04

SCROLLING ROM BOJTSTRRP FOR THE GTHO MACYLl 27.732) 09-SEP-76 15:17 PRGE 4l

DOGTDB.FI! CROSS REFERENCE TRBLE -- USER SYMBOLS
RARIN Q07T 12 13928 1411
R TMID= Q0017S S3Ss 916 1076 1109
SELL 005250 - 36 &S
BLIMIT= 007003 Ssgt 89! 881 702 7er 806 gs3 857
BLkJFF= 000020 11578 1193
BLKON = 0CD020 1158 1228
B:’ART- 001000 g97»s +89 809 826 856
CHRR = 10CCCH 538 558 7S 727 79 756¢% 703 785
320 922 938 40 1138
JHRRR  0Cl132 1788 J60# 36! 367 383
SHECK 0164 1645 16758 1687 1798
HECK] 016430 1676 187 16828
CHECK2 (016450 16878 18689
HECK3 Olb46b 1683 1693
CHECKN Q16516 1694 16938
SUREND= (36300 14838 15800
CORSTR= 00000M S90s 850
LOUNTR=.000008 CuSys Skl TE4Y» 771% 77S#
CR C0&206 e ]
SRLF = 0058015 S94s &84
CEv hapcre 1873 12988
DEVL 00742z 12768 1278
ciSJMP= 160000 §97s 81?7 8ss 8sk gs? 873
DISPLR= 177870 162s 198%
DISPRG D15756 1645 18288
0ISTOP= 1730GC 596s 925 1048
o-MP = 160000 11688 1260
DL11IB= 178612 S76s S77 895
DL11IS= 17Se!0 S7Ss 876 Y3 833 836
OL110B= 17Sb16 c78s 903 # QSO# SC1i#
DL110S= 17S61Y4 €778 578 E4b2 bb+ bbb+
DNOP = 184000 1.668
DCCHAR 0i6l10 1548 15578
DONE CO755Y 1318 13268
CONEQ 001830 2938
DONEL 001502 300 3C7s
PSR 001206 1738 cS2¢
DSTOP = 173400 11688
78y goi0le 1778 197# 200+ clb* clB8» eél9 223%
DEBTYP 002144 kLl 3c8% 410s 415
ENC 001416 c9ls
ENDCOR (08036 gS3s BsY
ERROR] 001:30 194 205
ERRORZ 001176 cels
FF 00E2SH 741 7718
FELIOP 008262 766 7738 776
FILCNT 001012 17Ss 370% 377%
FILEQ 007214 1190 11938 126l
FILLER 031010 1748 372
GETCHR (00eSed 724 91Ss 937
GETDL DQOeSie 893s 898 9Ce 904 Q1S 919
SETDL] QOESH 89y S0ls
GETEXT 00B&S 917 923 9438
GETSIx COe620 9378 q7% 930
-] CCeeeY 9768  ]08S
<ETETB 20e700 78 Se0s

7962

833

89S+

837+

916
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SCROLLING ROM BCOTSTRAP FOR THE SGTH0 MACYLL 27(732) 09-SEP-76 15:17 PAGE 42
DOGTDB.PLL CROSS REFERENCE TABLE -- USER SYMBOLS

GETB!l 006712 980 930

eETS2 006740 981 1002%

GETB3 006772 982 1017

oET8Y 006706 986

GRAPHX= 1207 11439 i 42

SRAPHY= 1048 1&450 55

o TBUSE 4 bs 4

GICHL 018312 16458 1647 _

aToHP 01630 16428 16S) 1653

oTCHR 016306 1851 1633 16448  iB6S

ATNP 016366 1655 16628

§TF84 016144 1584 15868

GISIX 016258 1582 1591 16338

eTHOPC= 172000 c83s 584 826 880 1190%

GT4CSR= 17200z S84 768

T8 Dibl3e 15828 1750

G182 = Q0lblSe 15898 1627 1628 1629 1630

3:878 = 016250 1587 16258

21891 OlpiSe 1591s 1627

GT82 016200 16028 1629

g783 016332 16168 1629 )
ST giblée 585¢ 1630

fERDER D064 7M 816 855 861 8678 .
HOLD  =%00C004 C43s 99l  100S# 1007+ 1009+ 101ls 1012 1013 1019¢ -1021#
HSR = 177850 12678 1299

ICNT 001014 1768 185% 188 291

ICOUNT 002i2v 392 3998

IMRGE 0010CH 1728 276 451# You4#

INCR = 000120 11798 1237 :

INDEX =4000003 Stes 977 978 986%  10S0#

INFL =%020001 14698 1478

INP2  =%0C0002 14708 1543% 1544 1560 1564 1585# 1586 1587 17188  17!9s
INSERY 006350 749 75?7 795 B803s -

INSRTL Q06406 ? 810 8158

INSETX (006422 805 9208

INTX = 04000C 1180s 1198 1202 1206 1210

INTC = 00290C 11468 1197

INT! = (02200 11478 1216

INT2 = (002400 11488 120!

INT3 = 002600 11498 1218

INTS = 00300C 11508 1208 1228

INTS = 003200 11S1s 1220

INTE = 003400 11628 1209

INT? = 003600 11S3s le222

I1TAL0 = 000040 1172s

ITAL1 = 000060 11738

JMPADD= 007012 Sqls 783 794+ 873 925 1048*

JMFPDIS= 00 15058 1543 1833

KEDIB = 027562 5818 903 149Ss 1684

KBJIS = 027560 S80s 581 901 14918 1495 1636% 1682 1685#

LARCR  =%00009] 14788  1542%  1S44#  JC4C#  |Sygs  |GS? 1562+  1563%  1SBHR  173M% 17W7e
LERD 01e6i0 1635 1637 17418 1767

LEC =%00000S 4778  1729% 1730+ 173l 1763#

LBYY =x%000020 14768 1724 1729 1734 1747 1751 1782 1757 1789 1780% 176N
LCKSM =x000003 14758 17g2% 1738 1751 17866

LF 0082300 738 7808




SCRILLING ROM BOQTSTRAP FOR TH

D0GTD8.PLL

LFLOOP 006310
LEOUND 006330

LFSUB" Q05304
LTReR = 8BRo%

LINEL = GOOOOS
LINED - 000006
LINE3 = 000007
LI 016686
LIMPL 016726
LLD2 016532
LLC3 016576
LLOY 016624
LORD 016520

LORDER 007012
LONGV = 110000

LOOP 007444
LOOPl  DO7S2e
LCCF2 007526
LPDARK= 000200
LPLITE= 000300
LPCFF = 00010G
«PON = 000IN0
LPIR 016630
LSR = 177560
L.”DR =%000001
L.BRD 007100
L.BC =%000002
L.BYT =4020000
L.'KSH“ADOOOGS
L.G 007126
L.HALT (07200
L.JMP 007146
L.JMPl 007202
L.LDE 0702¢
L.LD3 007066
L.LO8 097110
L.PT 007114
MRJOR (16072
MEXSX = 017600
MAXSY = 000077
MaxXX = 001777
MAXY = 001377
MINSUY= 000100
MINUSX= 020000
MINUSY= (020000
N7 002252
M8 002275
MS 002301
NORMAL 00&2l2
NCTHER (006042
NUML IN= 000040
NXTCHR 006132

JRIGIN= 182000

CROSS REFERENC

<85
786
77N

|
o
O
=

’30“3\0\!\)'-30-»-0-0-“ -
guwmmwmmm
NOr= O30 OMNV WM —
= = = L X X

b4

Pt Pt Pt P Pt Pt Pt P Pt Pt Pt Pt Pt Proat Pt Pt Prutt Poat Pt Punetd P
MNOUTUT N o= =D L
[ 2]
[_J

U Yt s p—a pes I LI T 0~

o
(9]
L 4

559%

0
o
"~ W

Pt Gt Pt s e Bt ot s P ot Pt Pt Pt st Pt Pms P P—a
I GG 1= b= 4= 0= 1= (NI O O (O O UMD O
Ne—+— OO OOOOUIU O — 0 -0 0
% . [ _J

NOW £ W0 U— £ O0WN £ L0
L 2 2 X X X ¥ ¥

5T40
TABLE =-- USER SY
798 790
79e8
1;83. 1756
8
{142
1201
120
1209
17638
17778
1285 1738
1748
1747
17188
1048s
1197 1201
1292
1318
1317 1322
1726 1736
1298
1066%  1080%
941 10754
1061%  1062%
976 99}
1012% 1017%
1103
1053 1971
1065 10928
1102%
11168
1056 1072
108!
108Cs
1058 1089
1855
1198 1206
1195 1203
1184 1203
4408
339 342
4454
737 7498
6S78
681 b8e2
726 732

MRCYLL 27(732)

7
‘MBOL

17863

1205

1085

1211
1206

344

771
751

03-SEP-76 1S5:17 PRGE 43

1209

1756

1087#%
993%
1020#

1105

1092

Y44

857
76l

o4

1765

1758

94+ 936#
1022+ 1055+
1094 1104
769 777

999 1002%  1003#
1361 1066 1080
780

1004+
1086

1006#
1083

1008*
1095+




DDGTOB. P11
OTHER. 007726
QUTLIT (Q0EES2
2R 003146
CoAR 002176
PC =%000007

CINT = 114000

POINTR="000021

PRESTR 006624
PRGD 001034
PRGOR 001040
PRGI 00.:506
PRGIA 0015w
PRGIB 001562
PRGIC DO1&£00
PRGIC  DO165C
PR 001670
PRMTRS 001024
s 17777

PTBOOT (QQ7400
PWRFAL= 000024
Pi0I8 = D2Shle
PI1CIC = D45772
P10IS = 025610
F100B = 025616
P100C = QNS

P100S = 025614
RCVEC 0077&M
RC11 007720
RELATV= ]30000
RES 007506
RESTRT D06Ce0
KETURN 00c130
RET1 =4QC0L00
RFVEC DC”71M
RF1l 007600
RKVEC 007760

RKII 007610
ROMADD 001000
RCMORG= 166000
RPYEC 007770

RP11 007654
RSTRT (016034
RO =%000000
Rl =%00200!

k2 =%.000002

1347

SCROLLING ROM BOOTSTRAP FOR THE GTHO
CROSS REFERENCE TABLE -~ USER SYMBOLS

1352

1376
1075
Hlle

4y&os

-0
L

P 0= be s Pt pe
T ro~JNNWoO O
D — O OoOUNO+—
L WU »—-

0 Mg e

0

346

4018
1847
1608%
1654

MACYLl 27(732)

1391
1108

Pe bt fe P Dt P
oD O WO oun
O OWOWND—()
oI ONINWO0D
LS S

e

a4s

1308%
1281%

1274#%

03-SEP-76 15:17 PAGE 44

1399

§57

1696%
1697%

1680+

s pn
oo

2S8#

1314%
1283+

1279

14034

734#%
Q43

1688

= P e

a7?

1316
1284%

1285

&

1796

1593+
1617%
1662%

320

1320
1285

1289

757%
990+
1097
14]12%
1638%
1754 »

806

1594+
1619%
1663#

1326
1290%

1291

999%
1102%
14668
1645
1756%

1595
1621
1564

1381+
1309+

1293+

1597%
1634
174]1%

1404 %
1310%

1294

1033

1274

1548%
16874
1761

815

1599+
1636
1770%

14558
1312

1311#

1602%
1644#

1798

1468
1314

13182

1503#
1646
1799»

1383%
13270+




SCROLLING RIM BOQTSTRAP FOR THE GTHO

MACYLl 27(732)

03-SEP-76 15:17 PARGE 45

DDGTOB. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
136% 138lr  l3Te uEr L3R 1381 13986 1404 LusBw 1470

R3  =%00003 5268 541 1273 1276  1312x 1316 1321 1459 I47)

RY  =:00000Y sere  B43  lezex 177 1281 lzees 1287 1289 l4eDs 1472

RS =:000005 Segs S48 [4els 1473

Re  =000006 19628 1465

=:000007 14638 1466

St =800003 Sils SB2  BY7¥  BSO¥  BSI*  BSIF  BS7  Be2  68l¥ 684  63%  BI2  HYY
89h  7e9% 730 731  733% 734 783 785 787  789% .792%  793% 794
808+ BIi» gl 950 951  952% 1075¢ 110 .

SCOPE_= 10440C 1578 208 238 266 289

SCOPER 002132 389 395 4D2s

SCCPEC 002054 154 3888

SCOPEF 002126 332 3% 3%* 4008

SCOPEG 002112 39] 393 3% _

CR1 _=%00000S 19738 1977 1529 1530% 1E31% 1SSP¥  1SSB 15598 1SE0s  ISEls

SENDIT 016730 1794 1773 179Ss 1737 1801

SETOUN 006126 893 7028

SETLP1 006074 6848 86

SETLP? 006110 6928 699

SETLPI 006116 %8 98

SETUP DDB432 B8S  8Y7s

SHORTV= 10400G 1139 1216 1218 1220 1222

5P =000006 5298  B44*  Bb2¢  b7B*  7BO¢  97b#  995¢ 937+ 998 1013 1323 1093 10%
1163 1111 1116  1275% 1280% 1293  1966s 1S41» 1555 1S@3 1596 1598 1599
1613  1b22  1g42  164B* 1650 1652 185k  1be2  1BB3  1BB4* 1630  1720% 1757»
1760  1764% 1768 1777 ,

SR = 177570 16ls 352 388 390 448

START ~ 00BOCO 178 451  pu42w

STARTA 016000 454 1523y

STARTX= 0000C0 14868 1830

SIARTY= 001360 1487¢ 1831

STATSA= 170000 11678

STATSB= 174000 11778 1237

STKPTR= 00OSCO 1638 IB0 18 244 312 360

STKSRT= 015770 15028 1541 1720

STOP 007550 1323 1327

SWITCH 002306 181 314  4uBe

SYNON = 00GO04 11748

TR 0gkg22 738 7568 780 . )

TABCNT=000002 Si0s SRO  BB2*  EBBS5*  B92*  B97k  TMS# TS0 759 759

TRBLE 007562 1310 1330s '

TABIOT 007500 13078 1337

TACS = 177500 13058 1307

TRPES 007682 1358 1367 13808

TCVEC 007774 13218

€11 007620 13578 1421

TERM 001022 1798 359  3pl

THPEND= 007776 589y B4 678

™ 0076 13664 )

TPCSR = 177564 1588 204 297 322 330 34 39 .35 3@l HIL M2L 43k

TPOBR = 177566 159¢ 293¢ 2%+ 332+ Pl P 0% - 383k 425

TYPEN ~ 001712 315 37 3k 338 M1 M3 357

TYPEMA 001722 308 380 384

TYPEMS 001750 362 3674

TYPEMC 002036 38 38ls

Tl 001080 1928




SCROLLING ROM BOOTSTRAP FOR THE GTHO

DOGTDB.PIL

GOY

MRCY11 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

TIA 00I0TE 1958 203 207
TIB 001136 204 208w
T2 001140 213¢
T2A 001456 . 2l 222 ¥
I8 gaigne 2 gy 2%
Ta¢ 01214 24 ot 230
20 00122M 228  23lv oM
TE 0012 232 235
13 001244 2444
T3R_ 0Ol2E 24gs 250
T3R8 001280 2478 264
T3E 001274 247 2518
13 001394 2538 255
T30 00132 851  25he
TE 001322 2588 260
TF 001332 356 26ls
T4 001352 2754
T8 001366 278 283 268
TY8 00142 28]  285s
T4E 001414 2898
VI 006244 740 76M8
VT4OPC= 022000 14908 1549+
4ORDS”_ 001002 1718 19 214 246 287 319
WORK] =%000003 19718 14
HIRK2 =/00004 14728 1532% 1605¢ 1607% 1609%  1Gl1¥
= 017600 1598 1538 164 1698 @295 323
1288 1310 1388  14i0  1520s
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4S0*

16le
331
1589

4S3x

1613#%
365
1625

l

382

422

44Es




SCROLLING ROM BOQTSTRAP FOR THE GTHO
CROSS REFERENCE TRBLE -- PERMRNENT SYMBOLS

DDGTDB.PLL
® I
-
it
BGE 726
BGT 686
BHIS v 38
BIC 223
BIS 678
BIT 388
BITB 199
BLO 788
BLY 333
BMI 1278
BNE 203
523
BPL ¢3S
1694
BR 204
384
777
1584
CLR 185
- 1308
CLRB 1799
NP 198
g1sS
1731
CHPB 3l
DEC 20e
DEC 1358
HALT 152
INC 253
INCB 1293
JMP 165
JSR 9&
1092
1733
MOV 180
47
313
271
434
689
803
1082
1309
1529
18Q2
1729
MCYB 359
1747
NOP 304
FESEY 301

201

218
1603
1558

1070
776

420

183
1541

1737
!

1283
1636
759

13¢7
288
1292
331

2eb
654
980

3%
1530

252
922

78S
333

225
394

307
315
915
1104
1750

MRCYLl 7(732)

7?34
1823

286
141
1637
1650

1760
804

1086
1833
189

1752
1
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1310
1883
1881

13687

o4

1587
189
1%

1390

1751
183

1623

1408

389
1797
Yee

260
1324

768
1561

287
1634

697

259
1286

1

1054
1591
1773

e’

350
412
by4
771

1276
1383
1545
1663

1080

1606
166

1768

391
66S
283
740
1347

796
1562

392
1636

1608
1665

432
834
340
1352

811
1585

725
1652

449
302
346
1358

812
1649

727
1654

1384
1114

1777

647
1065
1687

el?z

353
415
£62
783
1013
1281
1404
1857

1690 .

1314

80S
1678

1376

1050
1718

787
1659

[N
~3r-
O

317
1683
380
1399

1053
1722

806
1664
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SCROLLING ROM BCOTSTRAP FOR THE GTHO MACYLl 27(732) 09-SEP-76 15:17 PAGE 49
DDGT08.P1L CROSS REFERENCE TRBLE =-- PERMANENT SYMBOLS

ROL N18 419 425 426 4a? 428 429 430 1017 1615 1617

ROLB 995 997 100 1007 1009 1011 1018 1596 1598 1605 1607 1609 16ll
ROR 1219 1021 16l 1620 '

R2RB lggg 1022 1619 18el

RTS 36 47 45 813 820 899 ™I 952 999 1014 1024 1088 1097 1S65 1600
1614 1823 1638  lebb 1699 1754 178l 1802
SUB 200 213 730 1062 1730
Sl 1095 1753 1800
(
15T 13 235 281 402  BS? 977 1023 1277 1326 1382 1385 1389 1405 1586 1622

1642 1646 1675 1688 1796
TST8 e 29?7 322 330 364 369 375 381 421 beY 893 90! 1071 1108 1287

1677 1682 1693 1738 1766

.BYTE 1076 1108 1743 1772

-05ABL 1426

-ENRBL 146 499

.END 1850

.EVEN Y46

LIST 2 145 152

NLIST 2 15¢

.segi Slé S&E 618 718 876 1038 1133 14es

.REPT 152

.SBTTL 457 510 Bl7 714 875 1037 1120 1263 1301 1341 1424
TITLE ! 465

. WORD 401 648 847 848 849 850 852 853 854 855 856 857 8s9 860 861
863 867 868 869 870 871 g7¢ 873 1330 1332 1334 1336 1337 1338 1627
1628 1629 1830 1828 1829 1830 1831 183¢ 1833 1834 1835 1836

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

*oocroe DDGTDB. SEQ/SOL/ CRF /DS: ERFZ/EN: ABS=DSKM: DDGTDB. P11
RUN-TIME: 4 § 2 SECONDS

kK N-TIME RATIO: 55/18 3.0

CORE USED: 8K (15 PAGES)
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