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ABSTRACT

THE MI8*E BOOTSTRAP 21AGNQSTIC VERIFIES CORRECY OPERATION of
THE MI18=E BOOTSTRAP _OADER OPTION IN ALL ITS STANDARD
CONFIGURATIONS, YWE DIAGNOSTIC PRODUCES A VISUAL TYRE OyY
AND/QOR A BINARY 08JECY TAPE OF TWE BOOTSTRAP BLOCK OF DATA
INFORMATIQN LOADES INTO CORE 8Y TNE M18-E MODULE UNDER TESY,
THIS VISUAL TYPEOUT aND BINARY OBJECT TAPE CAN THEN BE SAV!D
FOR THE TESTING 5F “18«E MODULES OF THE SAME CONFIGURATION,

THE ODIAGNOSTIC IS AVAILABLE IN A LOW AND HIGW CORE VERSION,
THE VERSION 70 BE USED TO TEST A MI8-fE MODULE WILL DEPENC ON THE

MEMORY LOCATIONS YTIL!ZED BY TWAT PARTICULAR MODULE, TWE LOw

CORE VERSION OF THE 21AGNOSTIG OCGUPIES AND USES MEMORY

. "LOCATIONS 2228=1777 aND THE HIGH CORE VERSJON OCCUPIES. AND
- JSES MEMORY LOCATIONS 42085777, USE THE VERSION THAT DOES
~ NOT CONFLICT WITW THE MEMQRY LOCATIONS OF THE BOOTSTRAP 3_0CK

FOR THE M18<C MODULE UNDER TEST,
REQUIREMENTS

POPB/E COMPUTER
ASR*33 TELETYPE OR ECUIVALENT,
LOW OR HMIGH SPEED PAPER TAPE READER,

- LOW OR HIGW SPEED PAPER TAPE PUNCH,

Mi8-C BOOTSTRAP DIAGNOSTIC,
M18=E POOTSTRAP _DADER OPTION,

_ STARTING ADDRESS

THE STARTING ADDRESS OF THE LOW CORE VERSION 1S 0208,
THE STARTING ADDRESS OF THE HIGH CORE VERSION I§ 4202,

PRELIMINARY PROGRAMS

ALL OTHER DIAGNOSTICS FOR THE COMPUTER AND PER[PHER‘LS SWHOYLD BE
RUN SUCCESSFULLY,

OPtﬁﬁYIDN aulvcn SETTINGS
suna-t th!?lcl?lbﬁ 8y BINARY OBJCCT rAac.

" SWR@s@ VERIFICATION 8Y VISUAL TYPEOUT,
SWRiwl PUNCH BINARY 0BUECT TAPE,
- SWR2s1 LOW SPEED PAPER TAPE PUNCH,

SWR2s@ HIGH SPEED PAPER TAPE PUNCH,
SWRGe8 MEMORY FlELT OF BINARY LOADER.
SWR9e1y AMOUNT OF EXTENDED MEMORY FIELDS,

OPERATOR AND PROSRAM ACTION
A, INSTALL TWE “]8e«f MODULE TO BE TESTED,

B, LOAD THE DJAGNISTIC INTO THE SAME MEMORY FIELD AS YTILIZED
BY THE M1@8eE MOJULE UNDER TEST USING THE STANDARD BINARY
LOADER TECHNIQUE,

C. IF THE OPERATOR WISHES TO TEST THE MODULE USING ITS BINARY
OBJECT TAPE, LOAD THE BINARY OBJECTY TAPE INTO THE SAME
MEMORY FIELD AS OCCUPIED BY THE DIAGNOSTIC USING TWE



,
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STANDARD BINARY LOADER TEGHNIQUE.

DISABLE THE 1/0 DEVICE USED BY THE ™SZULE UNDER TEST, POR
EXAMPLE, PLACE NO TAPE IN READER, Tyan JFF READER OR PUNEH,
OR DISCONNECTY THWE MB83%2 TO THE DEVICE,

SEY THE SWITCW REGISTER TO THE STARTINS ADDRESS OF THE
DIAGNOSTIC 2220/42@82 AND PRESS ADDRESS LOJAD,

SEY THE SWITCH REGJSTER TO THE INJTIA, ADDRESS OF THE
BOOTSTRAP DATA BLOCK QF INFORMATION OF THE PARTICULAR MOBULE
UNDE® TESY AND PRESS CLEAR AND THEN CONTINUE, THE COMPUTER
SWOVLD HALT AT ADDRESS Q202/4222.

SEY THE SWITCW REGISTER TQ THE STARTUP ADDRESS QF THE

. MODULE UNDER TEST AND PRESS CLEAR ANZ THEN CONTINUE, THE

COMPUTER SWOULD HALT AT ADDRESS 228%/6229,

IF THE QPERATOR HAS SELECTED 70 TEST THE MODYLE USING THE
BINARY QBJECT TAPE, SET SWRZsy, IF VERIFJCATION IS DESIRE®
BY VISUAL TYPEOUT, SET SWREsa,

IF TWE OPERATQR WISHES TO PUNCH A NEW SINARY QBJECT TAPE, SET
SWR12y ANQ SWR2s1 FOR LOW SPEED PUNCH OR SWR2s3B FOR HIGH
SPEED PUNCH,

SET SWR6=8 TO THE MEMQRY FIELD OF THE BINARY LOADER AND
SWRYPe1y TO THE AMOUNTY OF EXTENDED MEMORY -FIELDS AND
PRESS CLEAR AND THEN CONTINUE,

THE SINARY LOADER WILL BE RELOCATED FROM THE FIELD SPECe
IFIED IN SWR6=8 TO A BUFFER AREA W]T=IN THE DJAGNOSTIC,
YHE SWITCH REGISTER SETTINGS FOR THE STARTUP ADDRESS AND
THE INITIAL ADDRESS OF THE BOOTSTRAP INFORMATION WILL BE
CHECKED TO MAKE SURE THEY DO NOT CONFLICT WITH

THE DIAGNOSTIC,

THE DIAGNOSTIC WILL NOW LOAD A DATA PAYTERN OF 2523 INTO

ALL MEMORY LOCATIONS NOT QCCUPIED BY THE QUAGNOSTIC AND THEN
SIGNAL THE QPERATOR WITH A BELL ON TWE TTY TO TOGGLE TWE
BOOTSTRAP SWITCH AS THE DATA PATTERN IS BEING CHECKED, THIS
WILL VERIFY THAT THE COMPUTER IS NOY EFFECTED BY THE MODULE
WHILE THE COMPUTER 1S IN THE RUN STATE, THE OPERATOR MUST
TOGGLE THE BOOTSTRAP SWITCW AT LEASY 12 TIMES QURING TWIS
TESY AND THEN HIT A KEY ON THE TTY Y2 EXIY TO NEXT TEST,

THE DIAGNQSTIC WILL NOW LOAD A DATA PAYTERN QOF 5252 INTO ALL
MEMORY LOGATIONS NOT QCCUPIED BY THE D!AGNOST]IC AND THEN
SIGNAL TWE OPERATOR W[TH A BELL ON TWE TTY TO TOGGLE TWE
BOOTSTRAP SWITCH AS THE DATA PATTERN !§ BEING CWECKED,

THIS WILL VERIFY TWAT THE COMPUTER (S NOT EFFECTED BY THE
MODULE WHILE THE COMPUTER IS [N TKE ﬂd* STATE, TWE OPERATOR
MUST TOGGLE THE BOOTSTRAP SWITCH AT _EAST 12 TIMES DURING
AND THEN HMIT A KEY ON THE TTY 1O zx;t Y9 NEXT TEST,

THE DIAGNOSTIC WILL NOW LOAD A DATA PATTERN OF 2525 IN ALL
MEMORY LOCATIONS NOT QCCUPRIED BY *<E DJAGNOSTIC, LOAD A
WALT IN THE BOOTSTRAP BLOGK #{ JUST INCASE THE BOOTSTRAP
DATA DOESN‘T WANG, THEN HALT [N ADDRESS 1642/5642, THE
JATOR MUST TOGGLE TWE BOOTSTRAP SWw]TCH ONCE THEN ST
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INGORRECT Swl!TCH SETTINGS FOR THE STARTU® ADDRESS QF THE
MOOULE AND TWE INIYIAL ADQRESS OF TWE 833'3'R1’ DATA BLOCK
OF INFORMATION WILL RESULT IN A WALT AT A2CRESS 0545/4345,
THE SPERATIR MaY RE=SEY THWE SWITCH RESISTER FOR THWE INITIAL
ADORESS 5F TWE DATA BLOCK OF INFORMATION aND WIT CONTINUE
TO RE-STAR® TwE SETUP PROCEDURE,

RESTRICTIONS

THE OPERATAR MUST NOTE THAT ENCODED BCCTSTRAPS OF STANDARD
CONFIGURATIONS SHOULD WANG WHEN LOADED aN? AUTOMATICALLY
STARTESs.P, UNENCODED BOOTSTRAPS SWIOLL® \3T MANG BUT SHOULD
RESULT 1N A ~ALT AT THE BOOTSTRAP B Il 3,

THE 1/5 SEVICE THAT TWE BOOTSTRAP USES ¥.S° BE DISABLED,

THE INIYYAL ADDRESS OF THE BOOTSTRAP B_0C% AND THE STARTUP

" ADDRESS OF THE MODULE MUST NOT CONFLICT =IYHW THE DIAGNOSTIC,

THE STAR'U’ ADDRESS ofF THE MODULE MUST 2E WITHIN THE BOOTSTRaAP
3L0Ck TF- INFORMATION,

THE BINARY QBJECT TAPE USED TO TEST & PARTICULAR MODULE MUST
BE USED #ITH TWE SAME (LOW OR HIGH) VERSICN OF THE DIAGNOSTIC
FROM MMICH 1T WAS PUNCHED,

THE DthQOSTIC AND -BINARY O0BJUECT TAPE %ySY BE LOAD!D INTO THE
SAME MEMORY' F]ELQ 45 UTILIZED BY TWE MODULE UNDER TEST,

THE OPERATOR MUST NQTE THAT THE DOWNWARZ MOTION OF THE BOQTSYRAP
SWITCH JOES NOT IN ANYWAY EFFECT TWHE COWPUTER, THE BOOTSTRAP
SHOULD ONLY LOAD ON THE UPWARD MOTION OF THE BOQTSTRAP SWlTCw,

GENERA|, TNFORMATON

THE FINSY TIME-~AN OPERATOR RUNS THIS DIAGNOSTIC YO TEST A
PARTICULAR TYPE: OF MpDULE HE MUST VER]FY TWE MODULE BY THE
VISUAL TYPEOUT METHOD, IF THIS INFORMAT:2N IS CORRECT, WE
SHOULD TWEN PUNCH A BINARY OBJECT TAPE SF THE INFORMATION
LOADED @Y YHE MODULE, THE OPERATOR SWOuL2 YHEN LABEL AND
SAYE TwW1S BINARY QBJECT TAPE AND VISUAL TYPEOUT FOR THE -
TESTING OF MODULES OF THE SAME CONFIGURATION,

THE STARTUP AQDRESS OF THE MOQULE REFERED YO [N THIS DOCUe
MENTATION IS THE ADORESS AT WHICH THE BJ3TSTRAF PROGRAM WlLL
AUTOMATICALLY START AFTER BEING LOADED 3Y THE MQODULE, THE
INITIAL ADDRESS OF THE DATA BLOCK QF INFIRMATION !S THWE FIRSY
ADDRESS LOCATION INTO WHICH THE FIRST oF TWE 32 DATA WORDS
WILL BE LOADED,

THE BOQTSTRAP SWITCH IS LOCATED 70 TWHE _EFT OF THE SWITCH
REGISTER QN THE POPB/E FRONT PANEL AND (S LABELED "SW",

THE 32 DECIMAL WORDS OF DATA [NFORMATICN LOADED BY THE
BOOTSTRAP MQDULE ]S DEPENDENT ON TWE DIODES LABELED "WORD fe32"
ON THE M18eE MODULE. CuT DIODES RESULY IN A DATA & AND UNQUY
DIODES RESULT IN A DATA &,

ENCODED BQOTSTRAP MODULES ARE?THO$E~HHQSE "WORD DlODES"
ARE CUT FOR CERTAIN DATA PATTERNS AND INSTRUCTIONS,
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AND/OR RE®START Twg COMPUTER AY ADDRESS 2286/4268, THP

DIAGNOSTIC wiiL CWECK ALL MEMORY LOCATIONS NOTY OCCUPIED BY
THE DIAGNOSTIC AND THE BOOTSTRAP BLOCK FOR A CORREGT DATA
PATTERN AND TWEN ZwWECK THE HALT LOADED INTO TYWE BOOTSTRAP
8LOCK 1, IF VISUAL TYPEOUT WAS PREV]IOUSLY SELECTED THE v
800TSTRAP aLoC* oF INFORMATION LOADED BY YWHE MODULE WlLL BE
TYPED QUT ON TwE TYY AND THE QPERATOR MUSY VERIFY THAT

THIS S CORRECY, IF VERIFICAYTION WAS PREVIQUSLY SELECYTED BY

THE SINARY 08JECT YAPE THE DIAGNOSTIC WILL COMPARE THE

BOOTSTRAP [NFORMATION LOADED 8Y THE MODULE TO THAT INFORMATICZN

LOADED BY THE BINARY QBJECT TAPE,

S. IF THE OPERATOR <AS SELECTED YTQ PUNCH A BINARY 0BJECT TAPE
THE COMPUTER WILL WALT AT ADDRESS 8387/4327 Y0 ALLOW THE
OPERATOR TO PREPARE THE PUNCH, THE OPERATOR MUST THEN
MIT CONTINUE Y0 PUNCH THE BINARY OBJECTY TAPE,

P, THE DJAGNOSTIC WILL NOW LOAD A DATA PATTERN OF 5252

INTO ALL MEMORY LOCATIONS NOT OCCUPIED BY THWE DIAGNOST]C
AND THEN WALY AT ADDRESS 1640/%640, THWE OPERATOR MYST

"~ TOGGLE THE BOOTSTRAP SWITGK ONCE THEN STOP AND/OR RESTART
THE DIAGNOSTIC AT ADQRESS 2323/4323, THE DIAGNOSTIC
WILL CHECK TWE DaYA PATTERN IN ALL MEMORY LOCATIONS
NOY OCCUPIED-8Y THE DIAGNQSTIC AND THE BOOYSTRAP BLOCK,
CHECK THE HALY IN YHE BOOTSTRAP BLOCK +1i, AND COMPARE
THE BOOTSTRAP BLOCK OF INFORMATION TO THAT FOUND N
STEP N, TYHE COMPUTER SHOULD THEN HALY AT ADDRESS
£332/4332 INDICATING A SUCCESSFUL PAS§ COMPLETE, IF
THE OPERATOR WITS CONTINUE THE DIAGNOSTIC SHOULD ENTER
THE FIRST TEST SECTION L., IF THE OPERATOR W]SHES TO TEST
A MODULE OF TWE SAME CONFIGURATION, THE DIAGNOSTIC CAN

*+ BB RESTARTED FRO™ ADDRESS @333/4333, TWUS ELIMINATING THE
INITIAL -SETUP PROCEDURE,

ERRORS -

A NON-RECOVERABLE ERROR MAY OCCUR [F THE BOOTSTRAP BLOCK OF

INFORMATION DESTRQOYS TWE DIAGNOSTIC IN CORE, [IF TWIS SHOULD
OCCUR, IT 1S POSSIBLE YO SINGLE STEP THE ACTUAL L0AD OF THE

830TSTRAP MODULE,

IF A RECOVERABLE DATa ERROR DOES QCCUR THWE COMPUTER SWOULD
HALT W]TH ‘THE DEFECTIVE ADDRESS IN THE MO, THRE DEFECTIVE DATA
IN THE AC, AND THE ™EMORY FlELD WWERE THE VALUES WERE FOQUND
IN THE OF INDJCATORS, THE OPERATOR MAY KT CONTINUE TO
DISPLAY THE VALUE EXPECTED IN THE AC,

THE FOLLOWING MEMORY ADDRESSES LISTED BELOW ARE RECOVERABLE
OATA ERROR HALTS AND FAILUYRES, FOR MORE [NFORMAT]ON REFERENCE
THE DIAGNOSTIC LISTING AND/OR SECTION 6 OF THE DQCUMENT,

375374753 DATA PATTERN OF 2525 OR 5252 LOADED INTO
CCRE BY THE DIAGNOSTIC WAS INCORRECT,
1836/5036 HALT LQADED INTO THWE BOOTSTRAP BLOCK +} BY
' THE DIAGNOSTIC WAS INCORRECT,
l1g72/5872 THE BOOTSTRAP INFORMATION LOADED [NTO CORE

8Y TWE MOODULE UNDER TEST WAS [NCORRECT,

\
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UNENCODED BOOYSTRAP “ODULES ARE THOSE WHOSE "WORD JICDES"
ARE NOT CUY RESU.TING IN AN ALL 2'S PATTERN,

TNE MEMOIRY FIELD, STARTUP ADDRESS, AND TWE IN]TIa{ ADDRESS
OF TWE B32Q07STRaP INFORMATION [S DEPENDENT ON TWE SP_IT

LUS JUMPERS _DCAYED 2N THE MIBeE MODULE AND LASE_ET

F2aF2, S8S1%, A\] [2Zel11 RESPECTIVELY,

THE BINARY {OADER MAy BE REPLACED AFTER RUNNING TWE ZIAGNOSTIC
TO I7S ORIGINAL _OCATIONS IN MEMORY BY LOAD AND S®ARTING
ADDRESS 122@/5a22,

AN EXAMPLE OF “hf 300TSTRAP DATA TYPEQUT IS SWOwN 2E.0W,

M18ef BIITSTRAP DATA

ADRS DATA
2023 6027
2924 6751
3025 6745
2026 5225
2927 r200
ep3p 6733
2931 5931
2932 7777
2933 7777
2834 7777
2235 7777
2236 7777
237 7777
coep 7777
2043 7777
2042 7777
2043 7777
I 7777
oees 7797
2B4s 7777
2347 7777
eese 7777
ETER 1777
2052 7777
2053 7777
2854 7777
2055 7777
2056 7777
0057 7777
2060 7777
081 7777
3062 7777

LISTING
$
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2200
9221
0292
vaers
o204
2205
3206
0227
2210
9211
2212
2213
v214
2215
8216
2217
J22¢
0221
2222

PALL0

0249
0241

0253

viay

6007
7421

2200
7604

3336
7402

viay

Qa7
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/M18-C BOOTSTRAP DIAGNOSYIC

/

/COPYRIGHT 1972, DIGITAL CQUIPMENT CORPORATION

/
CAPa6007
MQLw7421

/
/THE LOW VERSION STARTING ADORESS 3 p2ae,
/THE WIGH VERSION STARTING ADDRESS 1S 4208 P

4
/OPERATION SWITCH REGISTER FOR M8t DIACNOSTIC

/
/SWRE»® VERIFICATION BY OCTAL OUMP TYPE OY?
/SWR@s1 VERIFICATION BY BINARY 0BJECT TAPE
/SWR1a1 PYUNCH BINARY 0BJECY TAPE

/SWR2uy LOW SPEED PUNCH

/$WR230 HIGH SPEED PUNCH

/SWR6e8 FIELD OF BINARY LOADER

/SWR9e11 AMOUNT OF EXTENDED FIELOS

/

/JROUTINE TO SAVE TWE INITIAL BLOCK ADDRESS

/AND THE STARTUP ADDRESS OF THE BQOTSTRAP,

/SAVE BINARY LOADER IN PROGRAM BUFFER AREA',

JCHECK TO MAKE SURE THAT ADDRESSES DO NOT INTERFER
/WITH THE LOCATIONS OF TWE DIAGNOSTIC,

/ALSO SAVE OPERATION SWITCHES,

/
«0200
/
BEGIN, LAS
DCA STRBLK /SAVE STARY OF BOOTSTRAP BLOCK
HLT
LAS :
oc: STRADD /SAVE STARTUP ADORESS OF BOOTSTRAP
HL
LAS
oc: EXTSAY /SAVE OPERATING SWITCHES
R
TAD KGOF /MAKE PRESENY FLELD cOP
DCA PREFLD
PREFLD, @
TAD STRBLK /GEY STARY OF BLOCK
TAD AMOUNT . /GET LENGTH OF BLOEK of
DCA HLTLOC /MAKE HALT LOCATION
TAD FIRPAS /GET PASS PLAG
SZA CLA /1S 1T FIRST PASS )
JMS MOVBIN /YES, MOVE THE BINARY LOADER
JMS CHKADD /CHECK THAY SWITEMES DO NOT CONFLICT

4

/L0AD MEMORY WITH DATA PATTERN 2323 AND SIGNAL .
/OPERATOR TO TOGGLE SWITCH AS MEMORY |S BEING GHECKED,
/SWITCH SHOULD BE TOGGLED AT LEAST 12 TIMES

/OPERATOR MUST WIT TTY KEY TO EX]T TO NEXY TESY .
/TRIS WILL VERIFY THAT THE PROCESSOR AND THE ”!HOIV

24=JAN=72 23136 PAGE iei

/WILL NOT BE AFFECTED BY BOOTSTRAP WHEN THE COMPUTER
/1% RUNNING,

/
TEST1, CAF /CLEAR THE WORLD

DCA FIRPAS

TAD ! xLOD /GET JMS POR LOAD

DCA LODCHK /8ETUP FOR L OAD

JMS MEMGO /LOAD MEMORY WiTH BATA PAPTERN

2525 /0ATA PATYERN Y0 BE USED

JMS BELL /S1GNAL OPERATOR

TAD I XCHK /GET JNS POR CWELK

DCA LODCHK /SETUP FOR CHECK MEMORY

JMS MEMGO /CHECK MEMORY

z::s /COMPARE TO THIS PATTERN

K

JMP =8 /WALT FOR OPERATOR TO CONTINVE

/

/L0AD MEMORY WITW DATA PATTERN 52852 AND S1ONAL
/QPERATOR TO TOGGLE SWITCH AS MEMORY IS at!uc EHECKED',
/SWITCH SWOULQ BE TOGGLED AT LEASY 18 TIMES

/OPERATOR MUST HIT TTY KEY TO EX]T THI§ TESY

/THIS WILL VERIFY YHAT THME PROCESSOR AND TME MEMORY
/WILL NOT BE AFFECTED B8Y BOOTSTRAP WHEN THE COMPUTER
/xs RUNNING,

YE!T?, CLA CLL

TAD 1 xLOD /GET JMS FOR LOAD

0CA LOOCHK /8CTUP FOR LOAD ME

JMS MEMGO /LOAD MEMORY WiTH UATA FAfYth
8292 /0ATA PATTERN Y0 BE USED

JMS BELL /8JGNAL, OPERATOR

TAD I XChWK

DCA LODCHK /8LTUP fﬂl CH!CK MEMORY

JMS MEMGO /CHECK M

::zi /GOHPARE TO ?Nl! PATTERN

JMP =} /WALT FOR OPERATOR TO BONPINUE

/

/LOAD MEMORY WITH DATA PATTERN 2829,

/L0AD A HALT INTO BOOTSTRAP aurrzn 1 Jus?
/INCASE THE BOOTSTRAP DOEIN’'T MANG,

/THEN 60 HALT AND WAIT FOR THt or:nAroa 10
/T0GGLE THE BOOTSTRAP SWITCH ONCE,

7THE OPERATOR MUST THEN RESTART THE PROGRAM A?
/LOCAT!ON 0266/4266,

r:STS| CLA ChiL

TAD I XxLOD /GET JMS FOR LOAD

DCA LODCHK /SETUP POR LOAD

gg:,ntnoo /LOAD MEMORY WiTH BATA PATPTERN

TAD KHLT

DCA I WATHLT /8TORE WAIT HALT A? ENO OF DIaG,

TAD KHLT

DEA T WLTLOC /STORE WLT IN BOOYSTRAP BLOCK o1
/

)



Y PALLO
2263

0266
8267
8270
2274
p272
2273
3274
0275
2276
2277
03ee
2301
2302
2303
2324
2305
2306
2307
2310

311
8312
2343
2314
9345
8316
2317
2320
2321
3322

/ PAL1O

viey
5734

4766

7300
1746
3775
4774’
5252
1343
3734
1343
3741
3734

Vidy

7300

2¢sJANe72 23138 PASE 100

JMP 1 WATHLT 760 HALT AND WALt FOR BPERATOR To
21066LE SHITEW AND RESTAR? PROGRAM

/
/CHECK MEMORY NOT OCCUPIED BY THEZ BOOTSTRAM
/FOR CORRECT PATTERN OF 2325, IF OPERATOR HAS

/INHIBITED VISUAL PRINT OUT ASSUME THAY THE

/BINARY OBJECT TAPE OF THE BOOTSTRAP INFORMATION

/HAS BEEN LOADED INTO CORE AND COHPAR ruxs oaJ:e1

/70 THE INFORMATION BOOTSTRAPED INTO CORE,

717 VISUAL CHECK PRINT OUT BOOTSTRAP BUFFER :Nronnlrlon.
/17 OPERATOR HAS SELECTED 70 PUNCH NEW 0BJECY

/HALT AND WAIT FOR OPERATOR TO PREPARE THE

/PAPER TAPE PUNCH SELECT

/oPERATOR MUST HIT coufxnut TO PUNCH TAPE,

RESTRS. CLA CLL
TAD

EXTSAV /GET OPERATION Swi?CHES
SPA CLA /SWRZx4 1S INMIBIT OCtiL oume
JMP INHDMP /INHIBIT OCTAL DUMM OF BOOTSTRAP
JMS MOVBUP /MOVE BOOTSTRAP Y0 BUFPER AREA
JMS TYPBUF /TYPE QCTAL DUMP QP BOOTSTRAP
INHOMP, TAD 1 XCHK /GET JUMS FOR CMEEK
DCA LODCHK /SETUP FOR CHEEK MEMORY
CLA CLL CML
g;:sntnco /CHECK MEMORY OTHER THAN BOOTSTRAP
JMS CHKHLY /CHECK HLY STORED IN BLOCK +4
JMS COMPAR /COMPARE BOQTSTRAP TO SUFFEZR AREA
;AD EXTSAV /GET OPERATION SWIYCHES
AL
SMA ClA /SWR183 1S PUNCH NEW TAPE
JMP TEST4 ZINHIBIT TAPE ANG 60 YO NLXT TEST
NLT /WAIT FOR OPERATOR TO PREPARE PUNCH
JMS BPUN /0PERATOR MUS? Wit CONTINUE TO PUNEH

/LOAD MEMORY WITH DATA PATTERN 5252,

/LOAD A HALT INTO BOOTSTRAR surr:n o: Just
/INCASE THE BOOTSTRAP DOESN'T HANG,

/THEN GO MALT AND WAIT FOR THE OPERATOR A
/TOGGLE THE BOOTSTRAP SWITGH ONCE,

/THE QPERATOR MUST THEN RESTART THE PROGRAM A?
/LOCATION 832374323,

/

/
TEST4, CLA CLL

TAD 1 XLOD /GET JMS FOR LOAD

DCA LODCKK . /8CTUP POR LOAD

§;§2"5"0° /LOAD MEMORY WITH BATA PATTERN
TAD KHLT

DCA 1 WATHLT /STORE WAIT HALT A? ENB OF DIAG,
TAD KHLT

DGA I WLTLOC /STORE A MLT IN BLOBK &1

JMP I WATHLT /60 HALT AND WAIT POR OPERATOR TO

/TOGGLE SWITCH AND RESTARY PROGRAM

249 JAN=72 23136  PAGE 1°3

/C”ECK MEMORY NOT OCCUPIED BY THE BOOTFTRAP
/FOR A CORRECT PATTERN OF 3252, THEN COMPARE
/THE BOOTSTRAP INFORMATION TO THAT FOUND IN

/T!ST 3,
a:srna. CLA cLL
1 XCHK /GET JMS FOR CHEEK
DCA LODCHK /SETUP FOR CHEOK MEMORY
CLA CLL CML )
JMS MEMGO /CHECK MEMORY OTHER THAN BOOTSTRAP
5252
JMS CHKHLT /CHECK HLT ; N BLOCK 3
HLY /END OF TES
JMP TESTY /L00P ON PROGRAM
/
WATHLT, INBUF +4p
STRBLK, P
STRADD, @
EXTSAY, @
AMOUNT, 2040
HLTLOC, @
KCDF,  COF
KHLT,  HLT
FIRPAS, 7777
XCHK,  KCHK

XL00,  KLOD
/

PAGE

/
/ROUTINE TO MOVE BQOTSTRAP INFORMATION FROM
/BOOTSTRAP AREA TO PROGRAM BUFFER AREA,

/
Moveur, o
TAD

TAD AMOUNT

DCA BENT?
TAD XINBUP
DCA BEGNTS
TAD I BCNT6
DCA 1 BCNTS
19K BONTS

<

* 0 o &
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2414
¢ 24453
0416
[L3%4
0420

2421
0422
p423
0424
2425
2426
9427
2430
2431
2432
2433
P434
2438
2436
2437
0440
2441
0442
2443
2444
0445
0446
2467
2459
2451
2452
2453
2454
2455
2456
3437
3460
3461
0462
2463

2464
0465
2466
2467
2479
2471
2472
2473
9474

viey
2366
7000

5600

1353

Vidy

4305
1363

5664
(1 11]

5703
2ge0

5714

24 JAN=72

182
NOP
182
JMP
JMP

/

/ROUTINE TO

/

TYPBUF, 8
T

STRTYP, TAD

/
/ROUTINE TO

/

OCTEL, @
RTL
RTL
0CA
TAD
0CA
TAD
AND
TAD

26 JAN=T2

JMS
TAD
RTL
RAL
0CA
182
JMP
JMP

/
/ROUTINE YO

23136

BENTS
BONT?

MOVBUF +10

1 MOVBUF

PAGE {4

TYPE BOOTSTRAP DATA INFORMATION

TEXTMS

BCONT?

TYPBUF +5

STRBLK
BCNTS
AMOUNT

BCNTY
BCNTG
OCTEL
K7774
BCNTS
K240
TYPE
BCNTS
=3

1 BCNTs
OCTEL
Kp215%
TYPE
KP212
TYPE
BENT6

BCNT?
STRTYP
1 TYPBUF

TYPE OCTAL INFORMAT]ON,

cLiL

ACSAVY
K7774
BENT9
AGSAVY
Ko2o?
KP260

23136

TYPE
ACSAVY

ACSAVY
BENTY
11
1 OCTEL

)
1 TYPE

K297
TYPE
1 BELL

/MAKE A SPACE

“r

PAGE =5

CHECK THAT ADORESSES SUBMITTED BY OPERATOR

/00 NOT CONFLICT WITH DIAGNOSTIC, IF SWITCW ERROR OCCURES
/THE COMPUTER SHOULD WALT, RE=SET SWITCH POR STARTING

/ADDRESS OF

BLOCK AND HIT CONTINUE TO TRY AGAIN,

/
CHKADD, @
CLA CLL
;;E SAFADD /LAST LOCATION USEB
TAD STRBLK /GET START OF BOOTSTRAP BLOCK
SEL CLA /DOES BLOCK {NTERPER WiTH OIAG.
JMP STRTYP /QK, CHECK STARTUP ADDRESS
1:2 XBEGIN /GET FIRST LocATioN useD
c
TAD HLTLOC /COMPARE TO THIS VALUE
SEL CLA /00ES BLOCK N :nrga u:fu 014G,
JMP ADDHLT /8TARTING BLOCR AQBRESS ERROR
STRTUP, ;:2 STRBLK /GET STARY OF BLOCK
'TAD STRADD /GEYT STARTUP APDRESS
SPA /WAS ADDRESS OK
é?: ADDHLT /NO, ERROR
TAD Ltucrn /LENGTH OF BLOGK
SNL ClLA /WAS STAlfUP Aggl:‘s oR
MP 1 CHKADD /YES, §

J
ADDHLT, HLT CLA
J

BEGIN

/
K7774, 7774

K0215, PQ2L5

k9212, @212

suxfcu s vr!No
/RESET SWITCH a:ezsv:n 10 STARY oF
/BLOCK AND HY? CONTINUE TO TRY AGASN

-

" 0 o
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p552
2553
2554
2555

3567
3572

2577

2600
2621
0622
2623
2624
2625
2696
2627
46192
2611
2612
2613
2614
3615
2616
2617
26202
2621
2622
2623
2624
2625
2626
2627
2632
9631
2632
2633
0634
2635

PALLE

2636
2637
0642
0641
2642

2643
2644
2645
2646
0647
2652
0651
2682
2653
2654
2655
2656
2657
0660
2661
2662
2663
0664
2665

0666
2667
0670
671
0672
2673
0674
2675
2676
2877
p700
2701
2702
2703
0704
2703
2706
2707
9748
B711
8712
8743

Viey 24 JAN=72

p207 Ke207, 08207
2260 K080, 0262
2240 KQ24g, 0240

2937 LENGTH,

23136 PAGE ge¢

2037
1777 SAFADD, INBUF +177
7177 XBEGIN, BEGIN =1
1107 TEXTMS, BOTMES

7732 TEXTLG, 7732

1600 XINBUF, INBUF

2000 ACSAVL, 0@

2000 8CNT6, 2

720900 BCNT7, ]

2000 BCNT8, @

¢000 BCNTS9, 0
/

2200
0336
0341
765
2340
2335
2600 PAGE

/
/ROUTINE TO

/
7070 MEMGO, @

1777¢ TAD
3346 DCA
7632 SEL
5325 JMP
1776" TAD
3345 DCA
1362 TAD
3344 0cA
4342 JMS
7340 CLA
3345 DCA
3344 DCA
1775 EXTCHK, TAD
2365 AND
7450 SNA
5242 JMP
7040 CMA
3363 ncA
3366 STRCHK, DOCA
1366 TAD
1774 TAD
3346 DCA
5224 RIF
7041 ClA
1366 TAD
76492 SEA
4342 JMS
1366 TAD
1364 TAD

V141 24eJAN72

2363 152
5223 JMP
7320 EXIT, CLA
2200 152
5600 JMP

/
/ROUTINE TO
/
2000 LODMEM, 2
TA

DETERMINE FIELDS TO BE CHECKED

PREFLD /GET PRESENT FIELD COF
FLDGO
ClLA '
SPECHK /CHECK FOR ALL BUT PROG, ¢ BOOTSTRAP
XBEGIN /GET STARTING ADDRESS OF CHECK
TSTOP
LASTLC /GET ENDING ADDRESS OF CHECK
TBEGIN
FLOCHK JENTER ROUTINE TO LOAD OR CHECK
cLL CMA
TSTOP /START AT 8
TBEGIN JEND AT ¢
EXTSAY
K23a7
/1S IT TEST EXTENDED MEMORY
EXIT /NO DO NOT TEST EXTENDED MEMORY
FLOAMN /SETUP FOR FIELDS 10 TEST
BCNTS3 /START WITH B
BONT3
KCOF .
FLDGO /FIELD TO BE CHECKED
BCNT3
CLA /ARE WE IN THIS FIELD
FLDCHK /NO, ENTER ROUTINE TO LOAD OR CHECK
BCNT3
PTLIY

23136 PAGE 17

FLDAMN

STRCHK /MORE TO GO
chi

MEMGO

1 MEMGO /EXTT

LOAD MEMORY WITH DATA PATTERN

1777 D PREFLD /SETUP FOR PRESENT FIELD
3262 DCA THSFLD

1643 TAD 1 LODMEM /GET SYARTING ADDRESS
3367 DCA BCNT4

2243 1SZ LODMEM

1643 TAD I LODMEM /GET ENDING ADDRESS

3370 DCA BGNTS

2243 1SZ LODMEM

1643 TAD 1 LODMEM /GET FIELD TO 60

3260 DCA NEWFLD

2243 1SZ LODMEM

1600 TAD I MEMGO /GET DATA PATTERN

2po0 NEWFLD, @ /MODIFIED BY YESY

3767 DCA 1 BCNT4

2020 THSFLD, 2 /MODIFIED BY TESY

4314 JMS ENDTSY /1S 1T END OF TES?

5287 JMP NEWFLD <1 /N0y, CONTINUE

5643 JMP 1 LODMEM /YES, EXIT

/
/ROUTINE TO
/
2000 CHKMEM, @
A

1777 TAD
3310 DCA
1666 TAD
3367 DCA
2266 152
1666 TAD
3370 DCA
2266 152
1666 TAD
3303 DCA
2266 182
1600 TAQ
2000 FRMFLD, 2

7041 clA
1767 TAD
7640 SEA
3350 JMP
2000 CHKTHS, @

4314 JMS
5302 JMP
5666 JMP

/
/ROUTINE TO
/

CHECK MEMORY FOR CORREGT DATA PATTERN,

PREFLD /GET PRESENT FIELD

CHKTHS

1 CHKMEM /GET STARTING ADDRESS

BCNT4

CHKMEM

I CHKMEM /GET ENDING ADORESS

gCNTS

CHKMEM

1 CHKMEM /GET FIELD TO YES?

FRMFLD

CHKMEM

1 MEMGO /GET EXPECTED DATA

1 BCNT4 /GET DATA PATTERN

CLA /ARE THEY YHE SAME

ACERRY /NO, INDICATE
/MODIFIED BY YESY

ENDTSY /1S 1T END OF TEST

FRMFLY =1 /NQ, CONTINUE

I CHKHEN /YES EXIT
CHECK {'OR END OF TEST




/ . PALL®

2714
8745
2746
0747
e729
a721
9722
9723
3724

2725
2726
0727
e73¢e
0731
2732
2733
09734
0738
Q736
9737
749
2741

742
2743
2744
0745
ar46
3747

2759
©¥751
J752
2753
27%4
3755
2756
2757

2769
4764
0762
v763
0764

/ PALLD

0765
2766
3767
o770

2772
2773
@774
2773
0776
777

1033
1034
1035

viay

2080
1367
7041
1370
7650
2314
2387
5714
5714

1362
3344
7342
1773/
3345
4342

17301

1772
3344
1776
3345
4342
5215

voep
2008
000
000
0900
5742

1367

1301
7423
1704

24eJANT72 23136  PAGE $e8
ENDTSY, @
TAD BENT4 /GET ENDING ADODRESS
cla
TAD BCNTS /GET PRESENT ADDRESS
SNA CLA /18 1T LASY ADORESS 10 tESY
1SE ENDTSY /Y€8, EX1Y
182 BCNT4
JMP 1 ENDTST 7EXIT
JMP 1 ENDTST ri11dd
/
/ROUTINE TO TEST ALL BUT PROG, « BOOTSTRAP
' éPscuK. TAD LASTLC /GET START oF cHECR
DCA TBEGIN
CLA CLL CMA
TAD STRBLK /GET END OF CHECK
DCA TSTOP
JMS FLDCHK /JENTER ROUTINE TO LOAD OR CHECK
CLA CLL 1AC
TAD HLTLOC
DCA THEGIN
TAD XBEGIN /GET END OF €HECK
DCA TSTOP
JMS FLDCHK /ENTER ROUTINE TO LOAD OR CHECK
JMP EXTCHK 7EX1T
/
/ROUTINE TO LOAD OR CHECK MEMORY
/
FLOCHK, 8
LODCHK, @ /MQDIFIED BY ?tESY
TBEGIN, @ /MODIFED BY TEST
TSTOP, O /MODIFIED BY vESY
FLDGO, @ /MODIFIED BY tESTY
JMP 1 FLOCHK Y133

/

/ROUTINE TO DISPLAY CORE PATTEAN LRRORS,

/1F AN ERROR OCCURES THE MACHINE WILL

/HLY WITH BAD ADDRESS IN MO AND BAD DATA [N AC,
/RIT CONTINUE,

/THE MACHINE WILL HLY WITH EXPECTED DATA IN AC)

’
ACERRY, TAD BCNT4 /GET BAD ADDRESS

MaL /LOAD AC YO MQ

TAD I BCNT4 /GCT BAD DATA PATTERN
ERHLTL, HLT . /AC = DATA PATTERN FOUND

CLA CLL

TAD | MEMGO /GET GOOD NUMBER

u:; /AC & EXPECTED DATA PATTERN

JMP et

/

KCHK, JMS CHKMEM
KL00, JMS LODMEM
LASTLC, INBUF <4y
FLOAMN, 0

xK2219, 001p

24eJANe72 23136  PAGE 1e9
Ko@o?, @007
BONTS, @
B8CNT4y @
BCNTS, 2
/
PAGE
/
/ROUTINE TO MOVE TWE BINARY LOADER
/
MOVBIN, 2
TAD BUFBIN
DCA BENTY /8CTUP BINARY LOADER BUFFER
TAD PREFLD
DCA SETFLD
TAD K7600
DCA BCNT2 /8CTUP FOR BINARY LOADER
TAD EXTSAY
AND Kop70 /MASK 8e8
TAD KCOF
OCA BINFLD /FIELD OF BINARY LOADER
BINFLD, 2 /MODIFLED BY YESYt
TAD 1 BCNT2 /GET BINARY WORD
SETFLD, @ /MODIFIED BY TESt
DCA I BCNTY /S8TORE I[N BUFPER AREA
182 BCNTY
1§# BONT2
JMP BINFLD /MORE WORQS 0 GO
JMP 1 MOVBIN /€X17

/
/ROUTINE TO CHECK WALT AFTER BOOTSTRAP

/

CHKHLT, @
TAD HWTLOC /GET WALT LOGATION
DCA BCNT1D
2:2 1 BCNT4Q /GET HALT
TAD KHLT /GEY EXPECTED VALUE
SNA CLA /WERE THEY THE SAME
JMP I CHKHLT /YES £X1T

/

/ROUTINE TO DISPLAY ERROR FOR BAD HLT LOCATION
/1P AN ERROR OCCURCS THE MACHINE WILL

/HLT WITH BAD ADDRESS IN MO AND BAD DATA N AC'
/HIT CONTINVE,

/THE MACHINE WILL NLT WITH EXPECTED DATA IN AC)

/

ACCRR2, TAD BCNTLR /GET BAD ABORESS
MQL /L0AD M,0,
TAD I BCNTY® /20CT BAD DATA

}-<.“



PALLD

1036
1937

1042

1064
1065
1066

1067
1070
1071
1872
1273
1074
1075
1976

10877
1120
1121
1102
1123
1124
1105
1126

1200

Vidy

7482
7320
1773/
7402
5241

2000
1772
33021
1771
3302
1779’
7041
3303
1701
7041
1782
7640
5267
2301
7000
2322
7028
2303
5253
5643

1322
7421
1702
74722
7300
1791
7402
5275

0000
nooo
2000
L L]
2020
72070
7620
1479

1777

s on

240uaNeT2 23136 ° PAGE 1e18

ERNLT2, HLT /8AD DATA IN AC
CLA CLL
TAD KHLT .. /GET EXPECTED DAtA
HLY /EXPECTED DATA IN AC
JMP e ,
/ Wik}
/ROUTINE TO COMPARE BOOTSTRAP T0 BUFFER
Y S
COMPAR, 0 G ‘
TAD STRBUF /GET START OF BUFFER AREA
DCA BONTL2
TAD STRBLK /GET START OF BOOTSTRAP AREA
DCA BENTLY .
;?o AMOUNT /GET AMOUNT T0 BE CHECKED
A
DCA BENTL2 /STORE IN GOUNTER
COMSTR, TAD I BCNT12 /GET EXPECYES DATA
ClA
TAD I BCNT41 /GET UNKNOWN VALUE
SEA CLA
JMP ACERRJ . /ERROR VALUES NOY THE SAME
1S2 BCONT10
NOP
1S2 BONTLY
NOP
182 BGNT12
JMP COMSTR /CONTINUE EHECKING
JMP 1 COMPAR /EX1T

/

/ROUTINE TO DJSPLAY BQOTSTRAP DATA ERRORS

/1F AN ERROR OCCURES THE MACHINE WILL

JHLT WITH BAD ADDRESS IN MO AND BAD DATA IN 4G,
/HIT CONTINUE,

/THE MACHINE WILL HLT WITH EXPECTED DATA IN AC,

/
ACERR3, TAD BCNTi1
M

L /LOAD AC WITH BAD ADDRESS
TAD I BCNT11 /GET BAD DATA
ERHLTS, HWLT /AC 1S BAD DATA
CLA CLL
TAD 1 BCNT10 /GET EXPECTED DATA
HLT /AC 1S EXPECTED DATA
JMP =1
/
BCNT1, B
BCNT2, @
BCNT12, @
BCNT11, 0

8CNT12, 2
Kee70, @070
K760p, 7600
BUFBIN, SAVBIN

/
/TEXT FOR "MI8«E BOOTSTRAP DATA®
/ "ADRS" "DATA"

24=JAN-72 23:36  PAGE i-1%

/

BOTMES, 218
212
313
314
270
255
323
240
3092
317
317
324
323

PAGE
/

/ROUTINE TO REPLACE BJNARY LOADER,
/BINARY LOADER MAY BE)REPLACED BY
/LOAD AND STARTING ADQRESS "RPLBIN"

/
RPLBIN, TAD EXTSAV /GET QPERATION SWi?CHES

o

L

-

® o o



1777

177y’

1737

%243
1336
7120
4276
4244
5623

6026
8233

240 JANe72
AND

T
TOFLD, @
OPRFLD, @
1

/

/ROUTINE TO

/

BPUN, [
[

GOLEAD, #MS

PUNL, JMS
T

4
HIPUN, PLS

24m JAN-72

/
pLor, ]

/
3INP, [

/
PUN, ]

HISPED, ;AD

]
SL7, 177
SLé, 77

xse7e
KGOF
TOFLD
PREFLD
OPRFLD
K7400
BCNTLY
BUFBIN
BENTL ¢

1 BCNTL4

1 OCNTL3
BCNT14
BCONTL3
TOFLD et

ol

PASE {12

/MASK BITS 4ed

/MAKE BINARY FIELD COF
/70T PRESENTY PiELD cOP

/GET START OF DINARY LOADER
/GCT STARY OF BUFPER AREA
/GET INFORMATSON

/MODIFiED BY TES?

/MORE WORDS Y0 GO
/BINARY LOADER DONE

PUNCH 0BJECT TAPE FOR OPERATOR

cLL
CKSM
EXTSAY

CLA
HIPUN

PLOT
STRBUP
1A
STRBUP
AMOUNY
FA

1A

BINP
1A

FA

CLa
.8
1 1A

1A
PUNL
CKSM

BINP

pLOT
1 BPUN

GOLEAD

23136

1 8INP

ACSAV2
EXTSAV

ClA
HIBPED
AGSAV2
Lt}

1 PUN
AQSAv2

Lt
1 PUN

/CLEAR CHEEK $UM
/GET OPERATION SWitCHES

/8WR2sy 18 LOW SPEED PUNCM

/HIGH SPEED PUNCW SELEATED

7,00 SPEED PUNCH SELECTED

/G0 PUNCH LEADER TRAILER

/GET STARY OF BUFPER

/STORE INJTIAL ADORESS t0 BE PUNCHED

/GET AMQUNT OF BOOTSTRAP LOCATIONS

/70 PUNCH 1A AS ORIGIN
/GO PUNCH WORD AS TWO LINES OF Tapg

/WAS 1T LAST WORD
/17 WAS LAST WORH
/GET WORD Y0 PUNEW

/G0 PUNCH EHECK SUM
/G0 PUNCH LEAODER TRAILER
/EXIT AND BONE WITW TAPE

/HIGH SPEED PUNCH SELECTED
/G0 PUNCH LEADER TRAILER

PAGE i=13

/70 PUNCH 242 OCTAL LEADER TRAILER
/GLEADER TRAILER £0OE
/PUNCH

7ExX17

/FIRST TO OCTAL DIBIYS N AC S=ig
/PUNCH

/LAST TWO OCTAL DIBITS {N AC 6eig
/PUNCH

XY
/8AVE GODE 10 BE PONENED
/GET oPERATION SWifCHES
/3WR283 13 LOW SPEED PUNCH
/HIGH SPECO PUNCH SELESTED
/0CT CODE YO BE AUNCHED
/PUNCH

e

/7GET CODE TO BE PUNCHED

/PUNCH
/78Xy



2000
2100

020¢
2308

e400
e500

0602
are2

1900
1100

1200
1380

1400
1500

1600
1700
2000
2100

2200
2320

2400
25009

2600
2709
30800
3100

3200
3300

3400
3500

3400
3700

PaLLe

1347
13%0
1351
1352

1371
1372
1373
1374
1379
1376
1377

1400

1600

PaL1?2

11111111
11111111

11111111
11111111

11111111
11111111

11111111
11314111

11111111
11111111

10000000
A0000000

10000000
opog00Co

viet 242 ANe72
ogee ACSAVEZ,

[
1600 STRBUF, INBUF

111 BCNT13, ¢
(411 BONT14, 2

/
8340
1106
1105
2213
2342

1400 PAGE

/
/THE NEXT PAGE IS RESERVED FOR BINARY [0A
/STORAGE AREA WHILE THE DIAGNOST]C BE!

/
1400 SAVBIN, SAVBIN

/
1620 PAGE

/
/THE NEXT 40 PCTAL LOCAT]ONS ARE RESERVED

PAGE 1044

/FOR THE BOOOTSTRAP BUFFER

/
1600 INBUF, INBUF
/

$

Vidy 24=JAN=72

11111111 11111111
11111111 11111113

11111111 11111113
111113111 11111113

111131411 11111111
11111411 11111111

111113111 11111111
11111111 11111111

11111311 11111113
11111311 11111113

00200000 000000
0@20p0000 020200000

20200028 002000200
70200000 QQ0000R0

23136

11111114
11114111

11111411
11111111

11111114
11111111

11111111
11111111

11111111
11111411

oee00000
20000000

20e00000
20000000

18

PAGE (=15

11114112
11114119

111148114
11111114

11111112
11114114

11114118
11114118

11111148
11113118

opoeo00
00000000

00000000
Pe0R0000

11111141
200000080

11411141
11111111

11811141
11311111

11114131
11111009

11311111
114080000

OER
EING RUN,

11114144
sopRosiy

{1i114d1
{11111y
f1114144
11418144

{111{1d1
000002

1131134
20000200

ogoeeoe0
80000000

11f11141
11841441

1111141
[IIEEEEE]

i1i11141
ief11111
1111141
11411141

11i11111
p1i11141

#odeeo00
nedeoose

20800000
20500000

Y



4000
a0

a200
4300

4400
4500

46p0
4700

s0ep
s100

5202
5300

S400
5500

seoe
s700
6000
6100

6200
6300

6400
6500

séep
6702
080
7100

7200
7302

7400
7500

7600
7700

PaLLe

PaL1o

ACERRY
ACERR2
ACERRY
ACSAVY
ACSAV2
ADOHLT
AMOUNT
BCNT1
BCNT1D
BCNT1Y
BONTL2
BCNTLY
BONTL4
BCNT2
BCNTS
BCNT4
BONTS
BCNTé

FIRPAS
FLOAMN
FLOCHK
FLoGo

FRNFLD
GOLEAD

viey

vVidy

2750
1933
1067
2563
1347
0545
n340
1977
13104
1102
1103
1351
1332
1100
2766
er67
8773
0564
7365
2366
2967
o200

24aJANe72

240 JAN=72

HIPUN
HISPED
WLTLOC
1A
INBUF
INHDMP
Kpee?
{131
Kpa7e
2297
Kg212
Kg2138
KB24e
KR26o
K7600
K7774
KCOF
KEHK
KHLT
KLOD
LASTLC

TOCGIN

23i36

23136

1262
1331
8344
1337

PAOE $-14

PAGE {e17
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ERRORS DETECTED: @
LINKS GENERATED! 63
RUN-TIME: 7 SECONDS
2K CORE USED

/ PAL12  Vi41 24wyaN=72 23137

PAGE $ng8

PAGE ¢

/

/M18-E BOOTSTRAP DIAGNOSTIC
/

/COPYRIGHT 1972, DIGITAL EQUIPMENT CORPQRATION

/
6007 CAF=60287
7421 MQLe7421

/
¢THE LOW VERSION STARTING ADDRESS IS p2@e,
/THE HIGH VERSION STARTING ADDRESS 1S 4200,

/
/OPERATION SWITCH REGISTER FOR MI8«E DIAGNOSTIC

/
/SWRp=@ VERIFICATION BY OCTAL DUMP TYPE OUT
/SWRps1 VERIFICATION BY BINARY 0BJECT TAPE

/SWRim3 PUNCH BINARY 0BJECT TAPE
/SWR2my LOW SPEED PUNCH
/8WR28P WIGH SPEED PUNCH

/SWR6wB FIELD OF BINARY LOADER
/SWR9=1i AMOUNT OF EXTENDED FIELDS

/

/ROUTINE YO SAVE THE INITIAL BLOCK ADDRESS

/AND THE STARTUP ADORESS OF THE BOQTSTRAP,

/SAVE BINARY LOADER IN PROGRAM BUFFER AREA',

/GHECK T0O MAKE SURE THAT ADDRESSES 00 NOT INTERFER
/WITH THE LOCATIONS OF THE DIAGNOSTIC,

/ALSO SAVE OPERATION SWITCHES,

/
4200 04220
/
4200 7604 BEGIN, LAS

4201 3335 DCA STRBLK
4202 7402 NLT

4283 7604 LAS

4204 3336 DEA STRADD
4209 7402 HLT

4206 7604 LAS

4207 3337 DCA EXTSAV
6219 6224 RIP

4211 1342 TAD KCOF
4212 3243 DCA PREFLD
4213 9020 PREFLD, @

4214 1335 TAD STRBLK
€215 1340 TAD AMOUNY
4216 3341 09CA HLTLOC
€217 1344 TAD FIRPAS
4220 7642 SEA ChA
4221 4777 JMS MOVBIN
4222 4776 JMS CHKADD

/SAVE START oF BOOTSTRAP BLOCK
/SAVE STARTUP ADORESS OF BOOTSTRAP

/8AVE OPERATING SWITCHES
/MAKE PRESENT PIELD cOP

/GET STARY OF BLOCK
/GET LENGTR oF s%oex ol
/MAKE HALY LOCATION
/GET PASS PLAG
/1S 1T FIRST P .
/YES, MOVE TWE a!Nle LoapER
/CHECK THAT SWITENES DO NOT CONFLIET

/

/L0AD MEMORY .WITH DATA PATTERN 2525 ANQ SIGNAL
/OPERATOR TO TOGGLE SWITCH AS MEMORY 1§ BEING CHECKED,
/SWITCH SHOULD BE TOGGLED AT LEAST 1@ TIMES

/OPERATOR MUST HIT? TTY KEY YO EXIT TO NEXT teS?,

/THIS WILL VERIFY THAT THE PROCESSOR AND TWE H!HOR?

0




PALLE

4240

4253

4254
4255
4256
4287
4260
4261
4262
4263
4264

PAL1D
4265

vied

3775
47747

5234

7300
1746
3775
4774

vViég
5734

24=JANe72 23137 PAGE 1=}

/WILL NOT BE AFFECTED BY BOOTSTRAP WHEN THE LOMPUTER
/18 RUNNING,

/ .
TESTL, CAF /CLEAR THE WORLD
DCA FIRPAS
TAD I XLOO /GRT JMS FOR LOAD
DCA LODCHK /SETUP FOR LOAD
JMS MEMGO /L0OAD MEMORY WITH BATA PATTERN
2525 /0ATA PATTERN %0 BE USED
JMS BELL /81GNAL OPERATOR
TAD I XCHK /GET JMS POR CWEEK
DCA LODCHK /SETUP FOR CHEEK MEMORY
JMS MEMGO /CHECK MEMORY
zsgs /COMPARE TO THIS PATTERN
KS
JMP =3 /WALT FOR OPERATOR TO GONTINUE

/LOAD MEMQRY WITH DATA PATTERN 5252 AND SIGNAL
/QPERATOR TO TOGGLE SWITCH AS MEMORY [$ BEle CHECKED',
/SWITCH SHOULQ BE TQGGLED AT LEAST 10 TIMES

JOPERATOR MUST HIT TTY KEY TO EX]T THIS TEST

JTHIS WILL VERIFY THAT THE PROCESSOR AND TWE MEMORY
/41LL NOT BE AFFECTED BY BOOTSTRAP WHEN THE #OMPUTER
/15 RUNNING,

/

TEST2, CLA CLL

TAD 1 xLOD /GET JMS FOR LOAS

DCA LODCHK /SETUP FOR LOAD MEMORY

JMS MEMGO /LOAD ‘MEMORY W3TH BATA PATTERN
5252 /DATA:PATTERN Y0 BE USED

JMS BELL /81GNAL OPERATOR

TAD 1 XCHK

DCA LODCHK /SETUP FOR CHEEK MEMORY

JMS MEMGO /CHECK MEMORY

5252 /COMPARE 10 THIS PATTERN

KSF -
JMP =3 /WAIT FOR OPERATOR TO CONTINUE

/LOAD MEMORY WITW DATA PATTERN 2525,

/L0AD A HALT INTO BOOTSTRAP BUFFER 0$ JusT
/INCASE THE BOOTSTRAP DOESN'T HANG,

/THEN GO HALT AND WAIT FOR THE OPERATOR To
/TOGGLE THE BOOTSTRAP SW]TCH ONCE,

/THE OPERATOR MUST THEN RESTART THE PROGRAM AT
/LOCATION 2266/4266,

/
TEST3, CLA CLL

TAD 1 XLOD /GET JUMS FOR LOAD

DCA LODCHK /SETUP FOR LOAD

JMS MEMGO /L0AD MEMORY WITH BATA PATTERN

2525

TAD KHLT

DCA 1 WATHLT /STORE WAIT HALT A? ENO OF DIAG,

TAD KHLT

DCA I HLTLOC /STORE HLT IN BOOTSTRAP BLOCK &1
248 JAN=72 23137  PAGE =2

JMP 1 WATHLT /G0 HALT AND WAIT POR OPERATOR TO

/TOGGLE SWITCH AND RESTAR? PROGRAM

/CNECK MEMORY NOT OCCUPIED BY THE BOOTSTRAP

/FOR CORRECT PATTERN OF 2525, IF OPERATOR WAS
/INHIBITED VISUAL PRINT OUT ASSUME THAT THE

/BINARY OBJECT TAPE OF THE BOOTSTRAP INFORMAT]ON

/HAS BEEN LOADED INTO CQRE AND COMPARE THIS OBJEE?

/70 THE INFQORMATION BOOTSTRAPED INTO CORE,

/1F VISUAL CHECK PRINT QUT BOQTSTRAP BUFFE! {NPORMATION,
/1F OPERATOR HAS SELECTED TO PUNCH NEW 0BJECY TAPE

/WALT AND WAIT FOR OPERATOR TO PREPARE THE J
/PAPER TAPE PUNCH SELECTED
/DPERATDF MUST HIT CONTINUE TO PUNCH TAPE, ///
R:sras, CLA ChL

TAD EXTSAV /GET OPERATION SWITCHES

SPA CLA /SWROwL 18 INWIBYT OCTAL DUMP

JMP INHOMP /INHIBIT QCTAL DUMP OF aonrsfna&

JMS MOVBYF /MOVE BOOTSTRAP #0 BUFPER AREA.

JMS TYPBUF /TYPE OCYAL nunp or soorsrnAr
INKDMP, TAD 1 XCHK /GET JMS FOR

DCA LODCHK /SETUP FOR cu:ek n:noav

CLA ClLL CML

J;g,nsnco /CHECK MEMORY OTHER THAN BOOTSTRAP

2

JMS CHKHLT /CHECK HLY STORES IN BLOCK +%

JMS COMPAR /GOMPARE BOOTSTRAP TO BUFPER AREA

;:E EXTSAY /GET OPERATION SWITCHES

SMA ChA /SWR1sY 18 PUNEH NEW TAPE

JMP TEST4 /INHIBIT TAPE AND B0 1O NEXT TESY

HLT /WALT FOR OPERATOR TO PREPARE PUNCH

JMS BPUN /QPERATOR MUS? HI? CONTINUE TO PUNCH

/

/LOAD MEMORY WITH DATA PATTERN 5252,

/LOAD A HALT INTO BOOTSTRAP BUFFER +4 JUST
/INCASE THE BOOTSTRAP DOESN’T HANG,

JTHEN GO HALT ANQ WAIT FOR THE OPERATOR 10
/TOGGLE THE BOOTSTRAP SW]TCH ONCE,

/THE OPERATQR MUST THEN RESTART THE PROGRAM AT
/LOCATION 0323/4323,

/ .

/
TESTY, $LA Chl

AD 1 XxLOD /GET JMS POR LOAD
DCA LOOCHK /SETUP FOR L0 ?
JM: MEMGO /LOAD MEMORY WITH BATA PATTERN
5252
TAD KHLT
DCA T WATHLT /STORE WALT HALT\A® ENS OF DIAG,
TAD KHLT
0CA I WLTLOC /STORE A HLT IN BLOBK &1
JMP 1 WATHLT /GO HALT AND WAIT POR OPERATOR T0

/T0GGLE SWITEW AND RESTARY PROGRAM

/




PaLLe

4323
4324
4325
4326
4327
4332
4331
4332
4333

4334
4333
4336
4337
4340
4341
4342
4343
4344
4345
4346

4366
4347
4370
4371
4372
4373
4374
4375
4376
4377

4402
4401
44m2
4403
4494
4425
4406
64p?
4419
4411
4412
4413

PAL1D

4414
4415
4416
4417
4420

4421
4422
4423
4424
4425
4426
4427
4430
4431
4432
4433
4434
4435
4436
4437
4440
4441
4442
4443
4444
4443
4446
4447
4450
4453
4452
4453
4434
4455
4456
4457
4460
4461
4462
4463

4464
4468
4466
€467
447
447y
472
4473
4474

vieg

7300
1745
3775
7320
4774
5252
4779
7402
5223

5640
2900
0e20
2000
2049
2000
6201
7402
7777
4749
4761

5223
5043
5823
4424
4400
4514
4620
4743
452p
5020
44nmp

2020
1777
3364
1776
7241
3365
1362
3366
1764
3766
2364
7000

Vi4l

2366
7000
2365
5210
5600

2000

3364
1361

[111]

8775
1333

24aJAN=72
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/

/CHECK MEMORY NOT QCCUPIEQ BY THE BOOTSTRAP
/FOR A CORRECT PATTERN OF 5252, THEN GOMPARL
/THE BOOTSTRAP INFORMATION TO THAT FOUND IN

/TEST 3,

’
RESTR4, CLA CLL

TAD 1 XCHK 70ET JMS FPOR CHEEK

DCA LODCHK /SCTUP FOR CHEBK MEMORY

CLA CLL CML .

JHS MENGO /GHECK MEMOR? OTHER THAN BOOTSTRAP

5252
JMS CHKHLT /CHECK WLT *N BLOCK 4
HLT TES

/END OF TE

L '

JMP TESTY /L00P ON PROGRAM
’
WATHLT, INBUF «4p

?

STRBLK,
STRADD, @
EXTSAV,

2
AMOUNT, 0040

HLTLOC, @

KCDF,  COF
KHLT, KLY
FIRPAS, 7777
XCHK,  KCHK
XLOD,  KLOD
/

PAGE

/
/ROUTINE TO MOVE BOOTSTRAP INFORMATION FROM
/BOOTSTRAP AREA TO PROGRAM BUFFER AREA,

/

MOVBUF, o
T
D
T
¢
o}
T

AD STRBLK
CA BCONTS

AD
)

AMOUNT

CA BGNT?

AD

DCA

T
0
1

AD
CA
sz

NOP

24« AN=T72

152
NQP
182
JMP
JMP

/
/ROUTINE TO

/
TYPBUF,

0
STRTYP,

2

TAD
0CA
TAD
0CA
TAD

/
/ROVTINE -TO

/
0CTEL,

XINBUP
BCNTS
1 BCNTS
1 BCNT8
BCNTS

23137 PAGE =4
BCNTS

BONT?
MOVBUF +10
1 MOVBUYF

TYPE BOOTSTRAP DATA INFORMATION

TEXTNS
BENTS
TEXTLG
BGNT?
1 BCNTS
TYPE
BCNT6

BCNT?
TYPBUF +5
STRBLK
BCNTS
AMOUNT

BGNT?
BONTS
OCTEL
K7774
BENTS
KP240
TYPE /MAKE A SPacE

BONT?
STRTYP
1 TYPBUF

TYPE OCTAL INFORMATION,

CLL

ACSAVY
K?7774
BONTS
ACSAVY
Kepe?
KP260

/2




PALLO

4475
4476
4477
4500
4501
4502
4503
4504

4505
4506
4507
4510
4511
4512
4513

4514
4515
4516
4517

4520
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
45335
4536
4537
4540
4541
4542
4543
4544
4545
4546

4547
4552
4551

PAL1D

4552
4553
45%4
4555
4556
4587
4569
4561
4562
4563
4564
4565
4566
4567

4572
4573
4574
4575
4576
577

vViey

4305
1363
7006
7004
3363
2367
5272
5664

(11"}
6046
6044
5307
6p42
6932
57¢5

(1]
1352
4305
5714

2oeo
7308
1356
7040
1777¢
7630
5334
1357
7841
1774/
7630
5345
1777
7041
1773
7510
5345
7361
1355
7620
5720
7602
5772’

7774
2215
8212

Vidg

n207
2260
0240
2037
5777
4177
5197
7732
5620
2000
2000
2000
7900
2920

4200
4336
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JMS TYPE
TAD AGSAVY

DCA ACSAVY
1SE BENTO
JMP w1l
JMP 1 OCTEL

/
TYPE, [
JMP =1

JMP 1 TYPE

/

BELL, ]
TAD KkP207
JMS TYPE
JMP 1 BELL

/

/ROUTINE TO CHECK THAT ADDRESSES SUBMITTED BY OPERATOR
/00 NOT CONFLICT WITH DIAGNOSTIC, IF SWITCW ERROR OCCURES
/THE COMPUTER SHOULD WALT, RE®SET SWITCKH FOR STARTING
/ADDRESS OF BLOCK AND WIT CONTINUE TO TRY AGAIN,

/
CHKADD, 8

CLA CLL

TAD SAFADD /LAST LOCATION USED

cMA

TAD STRBLK /GET START OF BOOTSTRAP BLOCK

SZL CLA /DO0ES BLOCK INTERPER WITH DIAG,

JMP STRTUP 70K, CHECK STARTUP ADDRESS

TAD XBEGIN /GET FIRST LOCATION USED

ClA

TAD HLTLOC /COMPARE T0 THIS VALUE

SEL ClLA /DOES BLOCK INTERPER WITH DIAG,

JMP ADDHLT /STARTING BLOCK ADBRESS ERROR
STRTUP, TAD STRBLK /GET START OF BLOCK

clA

TAD STRADD /G:* STARTUP ADDRESS

SPA /WAS ADDRESS 0K

JMP ADDHLT /N0, ERROR

CIA STL

TAD LENGTH /LENGTH OF BLOGK

SNL CLA . /WAS STARTUP ADDRESS OK

JMP 1 CHKADD /YES, STARY TEST
ADDHLT, HLT CLA /SWITCH SETTING ERROR

JMP BEGIN /RESET SW]TCH REGISTER TO START OF

/BLOCK AND HIT CONTINUE TO TRY AGAIN

/

K7774, 7774
KP215, 0245
K8212, @212

24sJANe72 23137 PAGE =6

K0207, 0207
K260, 8260
K243, @240
LENGTH, P0O37
SAFADD, INBUF +177
XBEGIN, BEGIN =%
TEXTMS, BOTMES
TEXTLG, 7732
XINBUF, INBUF

ACSAVYL, ©
BONTS, @
BCNT?7, @
BCNTS, o
BCNT9, 2
/
PAGE
/
/ROUTINE TO DETERMINE FIELDS TO BE CHEGKED
/
MEMGO, @
TAD PREFLD /GET PRESENT FIELD cOF
DCA FLDGO
SEL CLA .
JMP SPECKK /CHECK FOR ALL BUY PROB, & BOOTSTRAP
TAD XBEGIN /GET STARTING ADORESS OF CHECK
DCA TSTOP
TAD LASTLC /GET ENDING ADDRESS OF CHECK
DCA TBEGIN
JMS FLOCHK /ENTER ROUTINE T0O LOAD OR CHECK
CLA CLL CMA
DCA TSTOP /START AT 8
DCA TBEGIN /END AT o
EXTCHK, TAD EXTSAY
AND KPPRY
SNA /1S 1T TESY EXTENDED MEMORY
JMP EXIT /NO DO NOT TEST EXTENDED MEMORY
CMA
DCA ‘FLDAMN /8ETUP FOR FIELDS TO TEST
STRCHK, DCA BENT3 /STARY WiTH @
TAD BENT3
TAD KGOF _
E?: FLDGO /PIELD TO BE CHWECKED
ClA
TAD BONT3
SZA ClLA /ARE WE IN THIS PlELD
JMS FLDCHK /NO, ENTER ROUTINE TO LOAD OR CHECK
TAD BCNT3
TAD K010

13




4675
4676
4677
4700
4721
47%2
4703
4724
4725
4706

707

4712
4711
4742
4713

Viél

I'7
1367

1367
7421
1767
7402
7380

. 7402
- 5386

4266
4243
5641
2000
2010

2@ N 7 TP NS Y

B FLOAMN '
« Mg e dnr cecuplED BY T TS
; é% {M‘ SCIRN OF azsa%ﬁoﬁnt
FEkGo <FERMATION TO THAT FOUND IN
1 MEMGO 7EXIT

/ N R
‘ WITH DATA PATTERN .
/ROUTINE rg LOAD MEMORY WIT A /6!7 iﬂs POR CHEEK

/SETUR FOR CHECK MEMORY

"L PPN HB soorsraar

EXIT, ©CLA
JTe U IsE
Came

;

/

LODMEM, 8 - <t
TAD PREFLD -

DCA THSFLD-

2 1 Loawen oneex (A5 ATALGH dponest
182 LODMEN /END OF TES
TAD 1 LODMEM 2080 NP G RATRYS s
DCA BGNTS
152 LODMEM
TAD 1 LODMEM /GET FIELD TO 60
DCA NEWFLD
182 LODMEM
TAD I MEMGO /GET DATA PATTERN
NEWFLD, 2 /MODIFIED sy tESt
DCA 1 BCNT4
THSFLD, @ N /MODIFIED BY TESY
JHS ENDTST /1S 1T END oF fEst
JMP NEWFLD ~1 /NO, CONTINUE
JMP 1 LODMEM 7YES, EX1T

/ .
/ROUTINE TO CHECK MEMORY FOR CORRECT DATA PATTERN,

/

CHKMEM, @ v
TAD PREFLD /GET PRESENT FIELD
DCA CHKTRS ’
TAD | CHKMEM /GET STARTING ADGRESS
DCA BONT4
1S2 CHKMEN
TAD I CHKMEM /GET ENDING ADORESS
DCA BCNTS
1SZ CHKMEM

H T
0e% FEHKHEM oo o SR T YRAP TEST
1S2 CHKMEM = - “007AM BUTFER AREA,

TAD I MEMGO /GET EXPECYED DATA
FRMFLD, @ -

ClA

TAD I BCNT4 /GET DATA PATTERN

SZA CLA : /ARE THEY THE SAME

JMP ACERRY /NO, INDICATE
CHKTHS, B /MODIFIED BY TES?

JMS ENDTST /1S 1T END OF TEST

JMP FRMFLD =1 /NO, CONTINUE

JMP 1 CHKMEM /YES EXIT

/
/ROUTINE TO CHECK FOR END OF TEST
/

24=JANAT2 23137 PAGErA«84
ENDTST, & . .
TAD BcNTe /GET ENDING ADDRESS
TAD BONTS . . /GET PRESENT ADDRESS
SNALCLA - oe /1S 1T LAST ADDRESS T0 TEST
152 ENDTSY 7YES, EXIT
©y 1SZ BONT4 s:o-:37ma? DATA INFORMATION
JMP 1 ENDTST JEXIT
< JMP 1 ENDTST 7EXIT
’ co it
JROUTINE TO- TEST,LL BUT PROG, + BOOTSTRAP
/ L
SPECHK, TAD LASTLE /GET START OF CHECK
DCA TBEGIN.-
CLA CLL CMA
TAD STRELK /GET END OF CHECK
DCA TSTOP
JMS FLDCHK /ENTER ROUTINE TO LOAD OR GHECK
CLA CLL 1AC
TAD HLTLOC
DCA TBEGIN
TAD XBEGIN /GET END OF CNECK
bCcA TSTOP
JMS FLDCHK /ENTER ROUTINE To LOAD OR CHECK
JMP EXTCHK /EX]T
/
/ROUTINE 70 LOAD OR CHECK MEMORY
/
thc”K' ¢ *
LODCHK, 2 / EO e\ St .
TBEGIN, 8 . /MODIF1ED BY PES?
1ST0P, B - 7MODIFIED BY PESt
FLDGO, 8 - - - - /MODIFIED BY TES?
JMP 1 FLDCHK 7EX1T

/ :

/ROUTINE YO DISPLAY CORE PATTERN ERRORS,

/1F AN ERROR OCCURES THE MACHINE WlLL

/HLT WITH BAD ADDRESS IN MG AND BAD OATA IN A€%
/MIT CONTINVE, . ;
/THE MACHINE WILL HLT WITH EXPECTED DATA IN A€

/
ACERRL, TAD BCNT4 /GET BAD AODRESS

MQ . /LOAD AC TO M

TAD I BCNT4 /GET BAD DATA PATTERN
ERHLTYL, :t: oL CorroansYMNE DATA PATTERN FOUND

TAD 1 MEMGO /GET GOOD NYMBER

HLT /AC w EXPEETED DATA PATTERN

JMP et

/

KCHK, JMS CHKMEM
KL0D,  JMS LODMEM
LASTLC, INBUF +4¢
FLOAMN, 2

K821n, o010

192

5
;

9

o4

. @



/

PaLie

4763
4766
47687
4778

4772
4773
4774
4778
4776
4777

5008
5001
30802
5023
5974
3005
50806
50087
5010
5011
5012
5013
5014
5045
5016
5017
50829
5021
5922

5323
5024
50825
3026
5327
5230
5831
50832

5833
5834
50835

PALLE

5236
5037
5040
5041
5042

5043
5044
5045
5046
5047
5050
50851
5052
3953
5054
35955
50856
50387
3060
3061
85062
5063
3864
5065
5066

vi4g

2ee?
2809

2020
4341

5020

1301
7421
1701

Viey

7402
7300
1773
7402
5241

[1.1.1']
1772/
3301
1774
3302
1770
7041
3303
1701
7041
1702
7649
5267
2321
7000
2302
7000
2383
3253
5643

1302
7424
1702
7402
7300
1701
7402
3278

opes
[ 11l']
[I1]']
opeg
LT ]
0870
7600
5400
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Keeo7?, 0007
BENTS, B
BCNT4, B
BCNTS, @

/

PAGE

/

/ROUTINE TO MOVE THE BINARY LOADER

/

MOVBIN, 0
TA

D BUFBIN
DCA BONTY /SETUP BINARY LOADER BUFFER
TAD PREFLD
DCA SETFLD
TAD K7600
DCA BCNT2 /SETUP FOR BINARY LOADER
TAD EXTSAV
AND K2070 /MASK 88
TAD KCOF
DCA BINFLD /FIELD OF BINARY LOADER
BINFLD, 2 /MODIFIED BY TESY
TAD 1 BCNT2 : /GET BINARY WQRD
SETFLD, 2 /MODIFIED BY TES?
DCA 1 BCNTY /STORE [N BUFFER AREA
152 BGNTY
152 BONT2
JMP BINFLD /MORE WORDS 10 GO
JMP 1 MOVBIN JEXIT

/
/ROUTINE TO CHECK HWALT AFTER BOOTSTRAP

/
CHKHLT, @
T

AD HLTLOC /GET HALT LOCATION
DCA BCNT10Q

TAD 1 BCNTL2 /GET WALT
clA :

TAD KHLT /GET EXPECTED VALUE
SNA CLA /WERE THEY THE SAME
JMP 1 CHKHLT /YES EXIT

/
/ROUTINE TO DISPLAY ERROR FOR BAD HLT LOCATION
/1F AN ERROR OCCURES THE MACHINE WILL

/HLT WITH BAD ADDRESS IN MQ AND BAD DATA IN AC,
/HIT CONTINUE,

/THE MACHINE WILL HLT WITH EXPECTEC DATA IN AC,

/
ACERR2, TAD BCNT10 /GET BAD ADDRESS
MQ /LOAD M,0,

TAD I BCNT4Q /GET BAD DATA

24mJANeT2 23137  PAGE 3=10
ERWLT2, HLT /BAD DATA IN AC
CLA CLL
TAD KHLT /GET EXPECTED DATA
HLT /EXPECTED DATA IN AC
JMP =1
/
/ROUTINE TO COMPARE BOOTSTRAP T0 BUFFER
/
COMPAR, @
TAD STRBUF /GET START OF BUFPER AREA
DCA BCNT10
TAD STRBLK /GET STARY OF BOOTSTRAP ARCA
DCA BONTLY
YAE AMOUNT /GET AMOUNT TQ BE EHECRED
cl
DCA BCNT12 /8TORE IN GOUNTER
COMSTR, T?D 1 BCNT40 /GET EXPECTED DATA
clA
TAD 1 BCNTi1 /GET UNKNOWN VALUE
SEA ClLA
JMP ACERR3 /ERROR VALUES NOT THE SAME
152 BCNT10
NOP
1S2 BGNTLY
NOP
182 BONTL2
JMP COMSTR /CONTINUE GHECKING
JMP 1 COMPAR /EXTT

/

/ROUTINE TO DISPLAY BOOTSTRAP DATA ERRORS

/1P AN ERROR OCCURES THE MACHINE WILL

/HLT WITH BAD ADDRESS IN MQ AND BAD DATA IN Af
/HIT CONTINUE,

/THE MACHINE WILL HLT WITH EXPECTED DATA IN AC)

/
ACERRY, TAD BCONT1Y
M

oL ) /LOAD AC ul;u BAD ADDRESS
TAD I-BCNTit /GET BAD QATA

ERHLTS, HLT /AC 1S BAD DATA
CLA CLL
TAD I BCNT10 /GET EXPECTED DATA
HLY /AC 1S EXPECTED DATA
MP et

/

BENTL, @

BCNT2, B

BENT10, 2

BGNT11, 0

BONT12, 0
Kge70, Q072
K7600, 7600
BUFBIN, SAVBIN

/
/TEXT FOR "MI8=E BOOTSTRAP DATA®
/ "ADRS" "DATA"

/15

b/



5107

5149
5141

5200

4337
4213
5209

1777¢

Vi1
28776
1775
3213
1774
1773/

1772

5221

T YNY 4 23137  PAGE 4=y

BOTMES, 218
212

PAGE

/
/ROUTINE TO REPLAGE BINARY LOADER,
/BINARY LOADER MAY BE REPLACED BY
/LOAD AND STARTING ADDRESS "RPLBIN"

/
RPLBIN, TAD EXTSAY /GET OPERATION SWI?CHES

24wyaNe72 23137 PAGE Lv12
AND KP878 /MASK BITS 68
TAD KCDF
DCA TOFLD /MAKE BINARY PIELD COF
TAD PREFLD /GET PRESENT PIELD cOF
DCA OPRFLD
TAD K7400 /GET START OF BINARY LOADER
DCA BCNT13
TAD BUFBIN /GET START OF BUFFER AREA
DCA BCGNT14
TAD 1 BCNTL4 /GET INFORMATJON
TOFLD, @ /MODIFIED BY tES?
DCA 1 BCNTL3 /$TORE BINARY WORD
OPRFLD, @ /MODIFIED BY TES?
152 BONT14
1SZ BONTL3
JMP TOFLD =1 /MORE WORDS 10 GO
HLT /BINARY LOADER DONE
JMP ey
/
/ROUTINE TO PYNCH OBJECT TAPE FOR OPERATOR
/
BPUN, ]
cLA CLL
DCA CKSM /CLEAR CHECK SUM
v:o EXTSAY /GET OPERATION SWITCHES
RTL
SMA ChA /SWR2m4 1S LOW SPEED PUNCH
JMP HIPUN /HIGH SPEED PUNCH SELERTED
TS /LOW SPEED PUNEH $ELECTED
GOLEAD, JMS PLOT /60 PUNCH LEADER TRAILER
TAD STRBUF /GET START OF BUPPER
DC4 1A /STORE INITIAL ADDRESS YO BE PUNCHED
TAD STRBUF
ren ::ouur /GET AMOUNT OF BOOYSTRAP LOCATIONS
neA
TAD 1A
STL /70 PUNCH 1A A8 ol:cxn,,
PUNL, #n; ?:NP /G0 PUNGH WORD AS tWO LiNE8 OF Tare
A
cIA
TAD FA
SNA CLA /WAS 1T LAST WORD
JMP ¢85 /1T WAS LAST WORD
TAD I 1A /GET WORD 10 PUNEN
oLl
1S2 1A
JMP PUNL
TAD CKSM
cLL
JMS BINP /G0 PUNCH EHECK SyM
JMS PLOT /60 PUNCH LEADER PRAILER
JMP 1 BPUN /EXIT AND BONE WITH TAPE
/
HIPUN, PLS /HIGH SPEED PUNCH SELEBTED
JMP GOLEAD /G0 PUNCH LEADER TAAILER

N

k%

o &



7 PALL2

5264
5265
5266
< 5267
5272
5271
5272
5273
5274
5275

5276
5277
5322
3321
53722
53¢3%
5324
5325
3326
5327
5312
5311
5312
5313
5314
5315

5316
5317
3320
5321
5322
5323
5324
5325
3326
3327
3332
5331
5332
5333
5334
5335

5336
3337
5342
5341
5342
5343
5344
53345
5346

! PALLZ
5347
5359

5351
5352

5371
5372
5373
£374
5375
5376
5377

5400

3620

VidL

2092
7332
1341
3342
1343
4316
2342
5271
7320
f664

1pae
3344
1344
7912
7812
7012
7345
4316
1336
3336
1344
2346
4316
1336
3336
5676

2000
3347
1777
7286
7790
5331
1347
6941
5325
6p46

1347
6021
5332
6026
5746

2008
20808
rpae
7566
2000
7208
0220
2177
2977

vi4y

agop
5620
2020
1220

4340
5126
5105
4213
4342
5104
4337
5409

54092

5620

5600

24m JAN=T72

/
PLAT, [

/

3INP, 2
DCA
TAD
RTR
RIR
ATR
AND
JMS
TAD
DCcA
TAD
AND
JMS
TAD
nca
JMP

/

PUN, [}
DCA
TAD
RTL,
SMA
JMP
TAD
TSF
JMP
s
IMP

HISPED, TAD
PSF
JMP
PLS
JMP

CKS™, 2
14, 4
Fa, ?
mM212, -212
CTRL, 7
€223, 222
TEML, 2
SL7. 177
SL&, 77

24nJaN-72

ACSAV2, 7

23:37

CLL

M212
CTR1
ceea
PUN

CTRY
cLL
1 PLOT

TEML
TEML

SL7
PUN
CKSM
CKSM
TEML
SLé
PUN
CKSM
CKSM
1 RINP

ACSAV2
EXTSAY
CLA
HISPED
ACSAV2
=1

I PUN
ACSAVZ

.=

1 PUN

23137

STRBUF, INSUF

BCNT{3, 2
RENT14, 2
/

PAGE

PAGE 1=13

/70 PUNCH 212 OCTAL LEADER TRAILER

/LEADER TRAJLER cODE
/PUNCH

/EX1T

/FIRST TO OCTAL DIGITS [N AC S5ei1
/PUNCH

/LAST TWO OCTAL NIGITS IN AC 6=y
/PUNCH

JEXIY

/SAVE CODE Y0 BE PUNCHED
/GET OPERATION SWITCHES

/SWR2z1 1S LOW SPEED PUNCH
/HIGH SPEED PUNCH SELECTED
/GET CODF TO BE PUNCHED

/PUNCH
/EXIT
/GEY CODE YO BE PUNCHED

/PUNCH
7EXTY

PAGE 114

/
/THE NEXT PAGE IS RESERVED FOR BINARY LOADER
/STORAGE AREA WHILE THE DIAGNOSTIC IS BEING RUN,

/
SAVBIN, SAVBIN

/
PAGE
/

/THE NEXT 42 2CTAL LOCATIONS ARE RESERVED

/FOR THE BOOOTSTRAP BUFFER

/
INBUF, INBUF
/

$




e

(111}
2108

2200
2388

0400
2500

2609
2708

1009
1190

1202
1302

1400
1500

1600
1702
2200
2100

2200
2380

2400
2500

2600
2708
3000
3100

3202
330

3400
3580

3600
3700

4080
4100

4200
4300

44p0
4500

4600
4702

5200
53100

5200
5380

5400
5580

5600
5700
6008
6400

6200
6320

s4p2
650

6600
6700

7082
7400

7200
7308

7400
7588

7600
7700

PaLie

PALLO

11111111
11111111

11111111
11111111

11111111
11311111

11111141
11111141

11411111
11111111

10202000
00000000

10200000
22220000

vies

Viey

11111311
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