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ABSTRACT

THE MI8eE BQ2TSTRAP 21AGNQSTIC VERIFIES CORRECY OPERATION oF
THE MI18=E BOOTSTRAP _OADER OPTION IN ALL ITS STANDARD
CONFIGURATIONS, YWE DIAGNOSTIC PRODUCES A VISUAL TYPE OyY
AND/ZOR A BINARY 95BJEZT TAPE OF THE BOOTSTRAP BLOCK OF DATA
INFORMATION LOADED INTO CORE 8Y THE MI8~E MODULE UNDER TESTY,
THIS VISUAL TYPEOUT aND BINARY OBJECT TAPE CAN THEN BE SAVED
FOR THE TESTING oF “!8«E MOOQULES OF THE SAME CONFIGURATION,

THE OIAGNQSTIC IS AVAILABLE IN A LOW AND HIGHM CORE VERS]ION,
THE VERSIQN 70 BE USED TO TEST A MI8-f MODULE WILL DEPENC ON THE

. MEMORY LOCATIONS YTIL{ZED BY THWAT PARYICULAR MODULE, THWE {OW

CORE VERSJON QF YHE 21AGNOSTIG OCCUPIES AND USES MEMORY

“LOCATIONS 08288-1777 AND THE HIGH CORE VERSJON OCCUPIES aND
USES MEMORY LOCATIONS 4208+5777, USE THE VERSION THAY DOES

NOT CONFLICT NITW TWHE MEMOQRY: LOCATXONS OF THE BOOTSTRAP 3_,0CK
FOR THE MI8-E MODULE UNDER TEST,

REQUIREMENTS
POPB/E COMPUTER

ASR=33 TELETYPE OR EQUIVALENT,
LOW OR WIGH SPEED PAPER TAPE READER,

- LOW OR HIGH SPEED PAPER TAPE PUNCH,

MI8-C BOOTSTRAP DIAGNQSTIC,
M18-E BOOTSTRAP LOADER OPTION,

" STARTING ADDRESS

THE STARTING ADDRESS OF THE LOW CORE VERSION 1S 2200,
THE STARTING ADDRESS OF THE HIGH CORE VERSJON 1§ 4202,

PRELIMINARY PROGRANMS

ALL OTHER DIAGNOSTICS FOR THE COMPUTER AND PERIPHERALS SWOyLD BE
RUN SUCCESSFULLY,

OPERATION Su!Tcn SETTINGS
SWROwY v:lx?ICAfxow 8y B!NARY _OBJECT rapz.

" SWR@s@ VERIFICATION BY VISUAL TYPEOUT,

SWR1w1 PUNCH BINARY 0BJECT TAPE,
SWR2s1 LOW SPEED PAPER TAPE PUNCH,

SWR2s2 HIGH SPEED PAPER TAPE PUNCH,
SWR6e8 MEMORY FIELD oF BINARY LOADER.
SWR9e14 AMOUNY OF CXTENDED MEMORY FIELDS,

OPERATOR AND PROSRAM ACTION
A, INSTALL TWE “]8ef MODULE YO BE TESTED,

B, LOAD THE DIAGNIST]C INTO THWE SAME MEMORY FIELD AS YTIL!2ED
BY THE Ml@«E “OJQULE UNDER TESY USING THE STANDARD BINARY
LOADER TECWNIQUE.

C. IF THE OPERATOR WISHES TO TEST THE MODULE USING TS BINARY
OBJECT TAPE, LOAD THE BINARY QBJUECT TAPE INTO THE SAME
MEMORY FIELD AS OCCUPIED BY THE DIAGNOSTIC USING TKE
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STANAARD BINARY LOADER TEGHNIQUE.

DISABLE THE 1/0 DEVICE USED BY THE MS5JLE UNDER TEST, POR
EXAMPLE, PLACE NO TAPE IN READER, TyAan JFF READER OR PUNCH,
OR DISCONNECT THE MB83%2 TO THE DEVICE,

SET THE SWITCW REGISTER TO THE STARTINS ADODRESS OF THE
DIAGNQSTIC 2228/42@2 AND PRESS ADDRESS L0AD,

SET THE SWITCM REGISTER TO THE INITIA, ADDRESS OF THE
BOOTSTRAP JATA BLOCK QF INFORMATION OF TWHE PARTICULAR MODULE
UNDES TEST AND PRESS CLEAR AND THEN CONTINUE, THE COMPUTER
SKHOJVLD HALT AT ADDRESS 0202/4282.

SET THE SWITCH REGISTER TO THE STARTUP ADDRESS QF THE

-MODULE UNDER TEST AND PRESS CLEAR ANZ THWEN CONTINUE, THE

COMPUTER SHOULD HALT AT ADDRESS 2283%/6223,

IF THE OPERATOR HAS SELECTED YO TEST TWE MOQULE USING THE
BINARY QBJECT TAPE, SET SWRPsi, IF VERIFICATION IS DESJRE®
BY VISUAL TYPEOQUT, SET SWR@sg,

IF TWE OPERATOR WISHES TO PUNCH A NEW SINARY Q0BJECT TAPE, SE?
SWR1zy ANQ SWR2s3 FQR LOW SPEED PUNCH OR SWR2s8 FOR HIGH
SPEED PUNCH,

SET SWR6=8 TO THE MEMORY FIELD OF THE BINARY _LOADER AND
SHRPe14 YO TME AMOUNY OF EXTENDED MEMQRY FIELDS AND
PRESS CLEAR AND THEN CONTINUE,

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

THE DIAGNOSTIG,

THE DIAGNOSTIC WILL NOW LOAD A DATA PAYTERN OF 2525 INYO

ALL MEMORY LOCATIONS NOT QCCUPIED BY THE QIAGNOSTIC 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 THWE COMPUTER 1S IN THE RUN STATE, THE OPERATOR MUST
TOGGLE THE BOQTSTRAP SWITCH AT LEASY 12 TIMES DURING TWIS
TEST AND THEN MIT A KEY ON THE TTY Y2 EXIT TO NEXT TEST,

THE DIAGNQSTIC WILL NOW LOAD A DATA PATTERN OF 5252 INTO ALL
MEMORY LOCATIONS NOT QCCUPIED BY THE J!AGNOSTIC AND THEN
SIGNAL THE OPERATOR WITH A BELL ON TWE TTY TO TOGGLE TWE
BOOTSTRAP SWITCH AS THWE DATA PATTERN ]S BEING CHWECKED,

THIS WILL VERIFY THAT THE COMPUTER S NOT EFFECTED BY THE
MODVULE WHILE TWE COMPUTER IS [N THE “d” STATE, THE OPERATOR
MUST TOGGLE THE BOOTSTRAP SW]TCH AT _EAST 1g YTIMES DURINS
AND THEN HIT A KEY ON THE TTY 70 EXYY TO NEXY TEST,

THE DIAGNOST!C Wikl NOW LOAD A DATA PAYTERN OF 2525 IN ALL
MEMORY LOCATIONS NOT QCCUPIED BY *HE DIAGNOSTIC, LOAD A
MALT IN THE BOOTSTRAP BLOCK 4 JUSY INCASE THE BOOTSTRAP
DATA QOESN’T HANG, THEN HALT IN ADDRESS 164g/5640, THE
JATOR MUST TOGGLE TWE BOOTSTRAP SW]TCH ONCE THEN ST
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INCORRECY Sw!TCH SETTINGS FQR THE STARTUP ADDRESS QF THE
MOOULE AND TWE INITIAL ADQRESS OF TWE RJ3YSTRAP DATA BLOCK
OF INFORMATION WILL RESULT IN A WALT AT AZDRESS 0545/4345,
THE SPERATOR MAY RESEY THWE SWITCK RESISTER FOR THE INITIAL
ADDRESS CF TWE DATA BLOCK OF INFORMATION aND WIT CONTINYE
TO RE-STAR® "WE SETUP PROCEDURE,

RESTRICTIONS

THE OPERATOR MUSY NJOTE THAT ENCODED BSCTSTYRAPS QOF STANDARD
co~rxcuﬂtfvo~s SHOULD WANG WHEN LOADED aNT AUTOMATICALLY
STARTEZ=.P, UNENCODED BOOTSTRAPS SWOLL™ N\ST MANG BUT SHOULD
RESVLT 1\ A <ALT AT THE BOOTSTRAP B_ 10k e},

THE 1/0 ZEVICE THWAT THE BOOTSTRAP USES +.SY BE DJSABLED,

THE INIYYAL ADDRESS OF THE BOOTSTRAP B.0CX AND THE STARTUP
AJORESS OF THE MODULE MUST NOT CONFLICT =IYHW THE DIAGNOST]C,

THE STARTUP ADDRESS oOF THE MODULE MUS® 3E WITHIN THE BOOTSTRAP
3L0CK TF- INFORMATION,

THE BINARY QBJECY TAPE USED TO TEST 4 PASTICULAR MODULE MUST
BE USED WITH TWE SAME (LOW OR WIGH) VERSICN OF THE DIAGNOSTIEC
FROM WMICH 1T WAS PUNCHWED,

THE DIAGNDSTIC AND BINARY OBJECT YAPE wuUST BE LOADED INTO THE
SAME" MEMORY' FIELD 45 YTILIZED BY TWE MODULE UNDER TEST,

THE OPERATOR MUST NOTE THAT THE DQWNWARZ MOTION OF THE BOQTSYRAP
SWITCH J0ES NOT IN ANYWAY EFFECT THWE COWPUTER, THE BOOTSTRAP
SHOULD ONLY LOAD ON THE UPWARD MOYION CF TWE BOQTSTRAP SW]TCw,

GENERA| INFORNATION

THE FINST TIME-AN or:naron RUNS THIS DIASNOSTIC TO TEST A
PARTICULAR TYPE: OF MPDDULE HWE MUST VERIFY THE MOQULE BY THE
VISUAL TYPEOUT METHOD, IF THIS INFORMAT:IZN IS CORRECT, WE
SHOWLD YWEN PUNCH A BINARY O0BJECT TAPE SF THE INFORMATION
LOADED 8 YHE MODULE, THE OPERATOR SHOULD YHEN LABEL AND
SAVE TWIS BINARY QBJECT TAPE AND VISUAL TYPEOUT FOR THE
TESTING OF MODULES OF THE SAME CONFIGURATION,

THE STARTUP ADDRESS OF THWE MODULE REFERED YO IN THIS DOCUe
MENTATION IS THE ADDRESS AT WHICH TWE BI3TSTRAP PROGRAM WILL
AUTOMATICALLY START AFTER BEING LOADED 3Y THE MQOULE, THE
INITIAL ADDRESS OF THE DATA BLOCK OF INFIRMATION IS THE FIRSY
ADDRESS LOCATION INTO WHICH THE FIRST OF TWE 32 DATA WORDS
WILL BE LOADED,

THE BOQTSTRAP SWITCH |8 LOCATED TO TWE _EFT OF THE SWITCH
REGISTER QN THE POP8/E FRONT PANEL AND S LABELED "SWn,

THE 32 DECIMAL WORDS OF DATA [NFORMATIZN (OADED BY THE
BOOTSTRAP MQOULE |S DEPENDENT ON TWE DIODES LABELED "WORD f{e32"
ON THE M18eE MOQULE, CUT DIODES RESULY IN A DATA 3§ AND UNGQUY
DIODES RESULY IN A DATA @,

ENCODED BOOTSTRAP MODULES ARE”YHOSEvHHOSE "WORD DIODES"
ARE CUT FOR CERTAIN DATA PATTERNS AND INSTRUCTIONS,
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AND/OR RE®START TWwE COMPUTER AY ADDRESS D0266/4266, THP
DIAGNQOSTIC wWilLL CWECK ALL MEMORY LOCATIONS NOY OCCUPIED 8Y
THE DJAGNOSTIC AND THE BOOQTSTRAP BLOCK FOR A CORRECGT DATA
PATTERN AND THEN 2WECK THE HALT LOADED INTO TWE BOOTSTRAP
BLOCK ¢1, IF VISUAL TYPEOUT WAS PREVIOUSLY SELECTED THE .
800TSTRAP BLOCK OF INFORMATION LOADED BY YHE MODULE WlLL BE
TYPED QUT ON Twf 'Y AND THE QOPERATOR MUSY VERIFY THAT

THIS S CORRECY, IF VERIFICAY]ON WAS PREVIQUSLY SELECYED BY
THE BINARY 0BJECT YAPE THE DIAGNOSTIC WILL COMPARE THE

BOOTSTRAP INFORMATION LOADED BY THWE MODULE TO THAT [NFORMATICN

LOADED BY TWE BINARY QBJECT TAPE,

3. IF THE OPERAYOR <AS SELECTED TQ PUNCH A BINARY 0BJECT TAPE
THE COMPUTER WILL WALT AT ADDRESS 2387/4387 Y0 ALLOW THE
QPERATOR TO PREPARE THE PUNCHW, THE OPERATOR MUST THEN
MIT CONTINUE TO PUNCH THE BINARY 0OBJECT TAPE,

P, THE DIAGNOSTIC WILL NOW LOAD A DATA PATTERN OF 52%2
INTO ALL MEMORY LOCATIONS NOT OCCUPIED BY TWE DIAGNOSTIC
AND THEN MWALY AT ADDRESS 1642/9%642, THE OPERATOR MYST
TOGGLE THE BOOTSTRAP SWITGH ONCE THEN STOP AND/OR RESTART
THE DJAGNOSTIC AT ADDRESS 2323/4323, THE DIAGNOSTIC
WILL CHECK TWE DaYh PATTERN IN ALL MEMORY ([OCATIONS
NOT OCCUPIED -BY THFE DIAGNOSTIC AND THE BOOYSTRAP BLOCK,
CHECK THE HALT IN YHE BOOYSTRAP BLOCK ¢1, AND COMPARE
THE BOOTSTRAP BLOCK OF INFORMATION TO THAT FOUND IN
STEP N, THE COMPUTER SHOYLD THEN HALT AT ADDRESS
£332/4332 INDJCATING A SUCCESSFUL PASS COMPLETE, IF
THE OPERATOR W]TS CONTINUE THE DIAGNOSTIC SHOULD ENTER
THE FIRST TEST SECTYION L, IF TWHE OPERATOR W]SHES TO TEST
A MODULE OF THE SAME CONFIGURATION, THE DJAGNOSTIC CAN

“ BE RESTARTED FRO™ ADDRESS 8333/4333, TWUS ELIMINATING THE
" INITIAL :SETUP PROCEDURE,

ERRORS -

A NON-RECOVERABLE ERRGR MAY OCCUR IF THE BOOTSYRAP BLOCK OF
INFORMATION DESTROYS TWE DIAGNOSYIC IN CORE, IF TWIS SHOULD
OCCUR, 1T 1S POSSIBLE TO SINGLE STEP THE ACTUAL LOAD OF THE
800TSTRAP MQODULE,

IF A RECOVERABLE DATa ERROR DOES QCCUR THE COMPUTER SWOULD
AALT W]TH THE DEFECYIVE ADDRESS IN THE MO, TRE DEFECTIVE DATA
IN THE AC, AND THE ™EMORY FIELD WMERE THE VALUES WERE FQUND
IN THE OF INDJCATORS, THE OPERATOR MAY HIT CONTINUE TO
DISPLAY THE VALUE EXPECTED IN THE AC.

THE FOLLOWING MEMQRY ADDRESSES LISTED BELOW ARE RECOVERABLE
OATA ERROR HALTS AND FAILYRES, FOR MORE [NFORMAT]ON REFERENCE
THE DIAGNQSTIC LISTING AND/OR SECTION 6 OF THE QOCUMENT,

3753/4753 DATA PATTERN OF 2525 OR 5252 LOADED INTO
CORE 8Y THE DJAGNOSTIC WAS INCORRECT,

1836/5036 HALT LOADED INTO TWE BOOTSTRAP BLOCK +} BY
THE DJAGNOSTIC WAS INCORRECT,

1072/50872 THE BOOTSTRAP INFORMATION LOADED INTO CORE

BY THE MODULE UNDER TEST WAS [NCORRECT,
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UNENCODED BQOYSTRAP “ODULES ARE TWOSE WHOSE "WORD JJCDES"
ARE NOT CUY RESU_TING IN AN ALL 2'S PATTERN,

THE MEMJRY FIELD, STARTUP ADDRESS, AND THWE IN]TIa_, ADDRESS
OF TWE 32JYSTRAP INFCRMATION [S DEPENDENT ON TWE SPIT

LUS JUMPERS L_2CAYED 2N THE MIBeE MODULE AND LASE_ET

F2eF2, S2eS11, AND [2ell1 RESPECTIVELY,

THE BINARY [ OADER MAY BE REPLACED AFTER RUNNING TwE Z1AGNOSTIC
TO 17S CRIGINAL _OCATIONS IN MEMORY BY LOAD AND STARTING
ADDRESS 122@/5222,

AN EXAMPLE OF "mE 3Q0TSTRAP DATA TYPEQUT S SHCOwN 3E,O0W,

M]BeE BITTSTRAP DATA

ADRS DATA
2223 6027
2224 6751
3925 6745
2026 5925
2227 7200
2932 6733
2931 sp331
2932 7777
2233 7777
2034 7777
2235 7777
2236 7777
2es? 7777
coep 7777
2041 7777
2042 7777
2043 7777
Ty 7777
o045 7777
246 777
2347 7777
'TLT) 7777
2851 1777
2052 7777
2953 7777
2054 7777
2055 7777
2056 7777
29857 7777
2060 7777
2061 7777
2062 7777

LISTING
$
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2213
0214

9216
2217
2220
8221
2222

PAL10

0249
2241
0242
0243
0244
0245
D246
0247
02%2
02351
2232
0253

viey

6007
7424

2200

7604
3335
7402
7674
3336
7402
7604
3337
6224
1342
3213
' I'1']
1335
1349
3341
1344
7649
4777
4776

viey

6007
3344
1746
3775
4774
2328
4773
1745
3775
4774
2525
6031
3234
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/
/M18-C BOOTSTRAP DIAGNOSTIC

/

/COPYRIGHT 1972, D1GITAL CQUIPMENT CORPORATION

/
CAPasQR7
MQLw7421

/
/THE LOW VERSION STARTING ADORESS IS s20e,
/THE HIGH VERSION STARTING ADORESS IS 4200’

/
/QPERATION SWITCH REGISTER FOR MI8eE DJACNOSTIC
/

/SWRPw@ VERIFICATION BY OCTAL OUMP TYPE oyt
/SWRoel VERIFICATION BY BINARY 0BJECT TAPE
/SWRia4 PUNCH BINARY 0BJECT TAPE

/SWR2uy LOW SPEED PUNCH

/$WR280@ WIGH SPEED PUNCH

/SWR6e8 FIELD OF BINARY LOADER

/SWR9e11 AMOUNT OF EXTENDED FIELOS

/

/ROUTINE TO SAVE TWE INITIAL BLOCK ADDRESS

/AND THE STARTUP ADDRESS OF THE BOOTSTRAP,

/SAVE BINARY LOADER IN PROGRAM BUFFER AREA',

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

/ALSO SAVE OPERATION SW]TCHES,

/
«@209
/
BEGIN, LAS
DCA STRBLK /SAVE STARY OF BOOYSTRAP BLOCK
HLTY
LAS
oc: STRADD /SAVE STARTUP ADORESS OF BOOTSTRAP
HL
LAS
DCA EXTSAY /SAVE OPERATING SWITCHES
RIF
TAD KGOF /MAKE PRESENY FIELD cOP
OCA PREFLD
PREFLD, @
TAD STRBLK /GET START OF BLOGK
TAD AMOUNY . /GET LENGTW OF BLOEK «f
DCA HLTLOC /MAKE HALT LOCATION
TAD FIRPAS /GET PASS PLAG
SZA CLA /1S 1T FIRST pPASS
JMS MOVBIN /YES, MOVE THE BINARY LOADER
JMS CHKADD /CHECK THAY SWITEWES DO NOT CONFLICT

/

/LOAD MEMORY WITH DATA PATTERN 2525 AND SIGNAL
/OPERATOR TO TOGGLE SWITCH AS MEMORY [S BEING GHECKED,
/SWITCH SHOULD BE TOGGLED AT LEAST 18 TIMES

/OPERATOR MUST WIT TTY KEY TO EXJT TO NEXT Tesy,
/THIS WILL VERIFY THAT THE PROCESSOR AND THE MEMORY

24=JAN72 23136 PAGE 3eg

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

/
TEST1, CAF /CLEAR THE WORLD
DCA FIRPAS
TAD I XLOD /GET JMS FOR LOAD
DCA LODCHK /8ETUP FOR LOAD
JMS MEMGO /LOAD MEMORY WiTW BATA PAPTERN
2525 /DATA PATYERN 0 BE USED
JMS BELL /S1GNAL OPERATOR
TAD I XCHK /0BT JMS POR CHEEK
DCA LODCHK /SETUP FOR CHECK MEMORY
JMS MEMGO /CHECK MEMORY
2::5 /COMPARE 10 THIS PATTERN
K
JMP a8 /HALT FOR OPERATOR TO CONTINVE

/
/L0AD MEMORY WITH DATA PATTERN 5282 AND SIONAL
/QPERATOR TO TOGGLE SWITCH AS MEMORY S BEING EHECKED,
/SWITCH SHOULD BE TOGGLED AT LEAST 10 TIMES

/OPERATOR MUST HIT TTY KEY TO EXIT THI§ TCST

/THIS WILL VERIFY THAT TME PROCESSOR AND TME MEMORY
/WILL NOT BE AFFLCTED BY BOOTSTRAP WHEN THE COMPUTER
/18 RUNNING,

/
TEST2, CLA CLL

TAD 1 XLOD /GET JMS FPOR LOAD

OCA LODCHK /8ETUP FOR LOAD MEMORY

JMS MEMGO /L0AD MEMORY WITW BATA PAPTERN
5292 /DATA PATTERN Y0 BE USED

JMS BELL /81GNAl, OPEZRATOR

TAD 1 XCHK

DCA LODCHK /8LTUP FOR CHEEZK MEMORY

JMS MEMGO /CHECK MEMORY

53:2 /COMPARE 70 WIS PATTERN

K

NLLICH /WALT FOR OPZRATOR TO BONPINUE

/
/LOAD MEMORY WITH DATA PATTERN 2829,

/LOAD A HALT INTO BOOTSTRAP BUFFER +i JusS?
/INCASE TWE BOOTSTRAP DOEIN’T HANG,

/THEN 60 WALT AND WAIT FOR THE OPERATOR 70
/TOGGLE THE BOOTSTRAP SWITCH ONCE,

/THE OPERATOR MUST THEN RESTART THE PROGRAN At
/LOCATION 2266/4266,

/
TESTS, CLA Chl

TAD I xLOD /GET JMS FOR LOAD

DCA LODCHK /SETUP POR LOAD

g::,nznco /LOAD MEMORY WITW BATA PAPTERN

TAD KHLT

DCA I WATHLT /8TORC WALIT WALT At EN® OF D1aG,

TAD KHLT

DCA I WLTLOC /STORE WLT IN BOOYSTRAP BLOCK of
/

A
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0269

0266
8267
2270
2271
g272
2273
2274
0275
2276
2277
o3ee
2301
2302
2303
2304
2305
2306
23e7
2310

311
8312
2343
2314
2315
2316
8317
2320
2321
9322

/ PAL18

viey
5734

7300
1337
7710
5274
4772
4771’
1745
3775/
7320
4774
2525
4770’
4747/
1337
7004
7700
5311
7402
4766

7300
1746
3775¢
4774
5252
1343
3734
1343
3741
3734

Viéy
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JMP 1 WATHLT /80 MALT AND WAL® POR BPERATOR To
7106GLE SHITEN AND RESTAR? PROGRAM

/
/CHECK MEMORY NOT OCCUPIED BY THE BOOT§TRAP
/FOR CORRECT PATTERN OF 2325, IF OPERATOR HAS

/INHIBITED VISUAL PRINT OUT ASSUME THAT THE

/BINARY OBJECT TAPE OF THE BOOTSTRAP INFORMAT{EN

/WAS BEEN LOADED INTO CORE AND COH?ARS THS 0BJEE?

/T0 THE INFORMATION BOOTSTRAPED INTO GORE,

/1F VISUAL CHECK PRINT OUT BOOTSTRAP BUFFER INPORMATION,
/17 OPERATOR HAS SELECTED 70 PUNCH NEN 0BJECY TAPE

/HALT AND WAIT FOR OPERATQR TO PREPARL THE

/PAPER TAPE PUNCH SELECTED,

/0PERATOR MUST HIT CONTINUE TO PUNCH TAPE,

/
RESTRI, CLA CLL
TAD

EXTSAV /GET OPERATION su‘?cuss
SPA CLA /SWRExY 1S INHIBI? OCYiL pumP
JMP INHDMP /INHIBIT QCTAL DUMF OF BOOTSTRAP
JMS MOVBUP /MOVE BOOTSTRAP Y0 BUFPER AREA
JMS TYPBUF /TYPE QCTAL DUMP QP BOOTSTRAP

INHOMP, TAD 1 XCWK /GET JMS FOR CMEEK

DCA LODCHK /SETUP FOR CHEEK MEMORY
CLA CLL CML
J:: MEMGO /CHECK MEMORY OTHER TWAN BOOTSTRAP
2525
JMS CHKHLY /CNECK HLT STORED IN BLOCK +%&
JMS COMPAR /COMPARE BOOTSTRAP TO BUFFER AREA
TAD EXTSAV /GET OPERATION SWIYCHES
RAL
SMA ClLA /SWR18% 1S PUNCH NEW TAPE
JMP TEST4 /INHIBIT TAPE ANB 60 Y0 NEXT TEST
HLT /WALT FOR OPERATOR TO PREPARE PUNCH
JMS BPUN /QPERATOR MUS? W1t CONTINUE TO PUNEH

/
/LOAD MEMORY WITW DATA PATTERN 5252,

/LOAD A HALT INTO BOOTSTRAP BUFFER +4 JuSt
/INCASE THE BOOTSTRAP DOESN'T HANG,

/THEN GO HALT AND WAIT FOR THE OPERATOR 10
/TOGGLE THE BOOTSTRAP SWITGH ONCE,

/THE QPERATOR MUST THEN RESTART THE PROGRAM A?
/LOCATION 2323/4323,

/

/
TEST4, CLA CLL

TAD 1 XLOD /GET JMS FOR LOAD

DCA LODCHK . /8CTUP FOR LOAD

gg:znenco /LOAD MEMORY WITH BATA PAPTERN
TAD KHLT

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

DCA I WLTLOC /STORE A MLT IN BLOBK &4

JMP 1 WATHLT /G0 HALT AND WAIT POR OPERATOR To

/TOGGLE SWITCH AND RESTARY PROGRAM

240 JAN72 23136  PAGE 1=3

/

/GHECK MEMORY NOT OCCUPIED BY THE BOOTSTRAP
/FOR A CORRECT PAYTTERN OF 3252, THEN COMPARE
/THE BOOTSTRAP INFORMATION TO THAT FOUND IN
/TEST 3,

/
RESTR4, CLA CLL
TAD I XCHK /GET JMS FOR CHEEK
DCA LODCHK /SETUP FOR CHEGK MEMORY
CLA CLL CML .
JMS MEMGO /GHECK MEMORY OTHER THIN BOOTSTRAP
]

5252

JMS CHKHLT /CHECK HLT IN BLOCR ¢4
HLT /END OF TESY

JMP TESTY /L00P ON PROGRAM

/
WATHLT, INBUF +4p
T ]
STRADD, ©
9
AMOUNT, 2040

[4
KEOF, cor
KHLT, HLT
FIRPAS, 7777
XCHK, KCHK
XL00, KLOD
/

PAGE

/
/ROUTINE TO MOVE BOOTSTRAP INFORMATION FROM
/BQOTSTRAP ABEA T0 PROGRAM BUFFER AREA,

/

MOvBuUF, 2
TAQ STRBLK
DCA BGNTS
TAD AMOUNT

OCA BENTY
TAD XINBUP
OCA BGNTS
TAD I BCNT6
DCA 1 BCNTS
1SK BCNTS

<

* 0 o @
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0414
¢ 0413
0416
[L3%4
0420

2421
2422
9423

2464

2466
2467
2479
2471
2472
2473
9474

+ / PAL10

2475
4 0476
2477
25929
- 2501
2502
2503
e 2504

2505

o507
2510

2512
2543

0514
2513
2546
2547

vieg

2366
7000
2345
32ie
5600

2000
1360
3364
1361
3345
1764
4305
2364
7000
2365
5226
1777¢
3364
1776
7941
3365
1364
4264
1347
3366
1354
4325
2366
5245
1764
4264
1350
4325
1351
4325
2364
7000
2365
5244
5621

ogoo
7406
70806
3363
1347
3367
1363
2775
1353

Vidy

4305
1363
7006
70084
3363
2367
5272
5664

2900
6046
6044
5307
6042
6032
5703

2e00
1382
4305
5714

24 JAN=72
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/

/ROUTINE TO
/

TYPBUF, 8

D
STRTYP, TAD

/
/ROUTINE TO

/

OCTEL, @
RTL
RTL
OCA
TAD
OCA
TAD
AND
TAD

24myaN=T2

JMS
TAD
RTL
RAL
0CA
182
JMP
JMP

/

TYPE, @
L8
TSF
JMP
Ter
KCC
JMP

/

BELL, 2
TAD
JMS
JMP

/
/ROUTINE TO

/00 NOT CONFLICT W!

23036

BENTS
BCNT?

MOVBUF +10

1 MOvBuF

TYPE BOOTSTRAP DATA INFORMATION

TEXTMS
BCNTé

BONT?

TYPBUF +5

STRBLK
BCNT6
AMOUNT

BCNTY
BCNTS
OCTEL
K7774
BCNTS
K@249
TYPE
BCNTS
3

1 BCNTe
OCTEL
KP215%
TYPE
Kp212
TYPE
BENTE

BONT?
STRTYP
1 TYPBUF

TYPE OCTAL INFORMAT]ON,

CLL

ACSAVY
K7774
BCNT9
AGSAVY
Keeo?
KD260

231368

TYPE
ACSAVY

ACSAVY
BENTS
o1l
1 OCTEL

L)

1 TYPE

Kp2p7
TYPE
I BELL

/MAKE A SPACE

e

PAGE ie5

CHECK THAY ADORESSES SUBMITTED BY OPERATOR

TH DIAGNOSTIC, IF SWITCH ERROR OCCURES

/THE COMPUTER SHOULD HALT, RE«SET SWITCH FOR STARTING
BLOCK AND WIT CONTINUE TO TRY AGAIN,

/ADDRESS OF

/

CHKADD, @
c

J
STRTUP, TAD

J
ADDHLYT, HLY

A CLL

SAFADD
STRBLK
CLA

STRTYP
XBEGIN

HLTLOG
ClLA

AQDHLY
STRBLK

STRADD

ADDHLT
STL
LENGTH
CLA

1 CHKADD
ChA

BEGIN

/

K7774, 7774
k0245, 0245
k9212, @212

/LAST LOCATION USES

/GET STARY OF BOOTSTRAP BLOCK
/00ES BLOCK INTERPER WITH DIAG,
/0K, CHECK STARTUP ADDRESS
/GET FIRST LociTion useo

/COMPARE T0 tHIS VALUE

/00ES BLOGK IN snrgn WItH O1AG,
/8TARTING ALOCR AQBRESS ERROR
/GET STARY OF BLOCK

/GET STARTUP ABDRESS
/WAS AgDRllS oK
/N0, ERROR

/LENGTH OF BLOSK

/WAS STARTUP Aggn:is oR

/YES, STARY TC

/SWITCH SEYTING ERROR

/RESET SWITCH REGISTER t0 START of
/BLOCK AND W? CONTINUE TO TRY AGARN

-

o ¢



L

* ¢ <

PAL1o

9552
2553
2554
2555
2556
2557
2562
2561
2562
3563
2564
2565
2566
2567

3572
2573
2574
2575
3576
2577

2600
2621
0622
2623
2624
8625
2696
2627
46192
2611
2612
2613
2614
3645
2616
2617
2622
2621
2622
2623
2624
2625
2626
2627
2632
9631
2632
2633
2634
3635

PALLE

2636
2637
0642
0641
2642

2643
2644
2645
2646
0647
2652
2651
2632
2653
2654
2655
26536
2657
0660
2661
2662
0663
0664
2665

0666
2667
2670
671
0672
2673
0674
2675
2676
2677
o700
2721
27082
2703
0704
09703
2706
2707
9710
2711
2712
2743

Vidy

p2e7
2260
2240
2037
1777
777
1107
7732
1600
2000
2000
72000
2000
¢000

2200
8336
0341
765
2340
2335
2600

7070
1777¢
3346
7630

1774
3346
5224
7041
1366
7640
4342
1366
1364

vi4l

2363
5223
7320
2200
5600

2000
1777

1643
3367

5643

24w JAN=72

K027,
K@262,
KQ24a,

pae7
D269
0242

LENGTH, 00

SAFADD,
XBEGIN,
TEXTMS,
TEXTLG,
X INBUF,
ACSAVY,
8CNT6,
BENT?,
BCNTS,
BCNTS,
/

PAGE

37
INBU
BEG!
BOTM
7732
INBY

acesa

/
/ROUTINE T0

/
MEMGO,

EXTCHK,

STRCHK,

2

TAD
DCA
SEL
JMP
TAD
DCA
TAD
DCA
JMS
CLA
DCA
DCA
TAD
AND
SNA
JMP
CMA
DCA
0CA
TAD
TAD
DCA
RIF
ClA
TAD
SEA
JMS
TAD
TAD

24eJAN72

EXIT,

152
JMP
CLA
182
JMP

/
/RQUTINE TO

/
LODMEM,

NEWFLD,
THSFLD,

[}

DCA

JMP

/
/ROUTINE TO
/

CHKMEM,

FRMFLD,

CHKTHS,

2
T
0CA
TAD
DCA
152
TAD
DCA
152
TAD

>
o

JMP
JMP

/
/ROUTINE TO
/

23136 PAGE ge¢

F +177
N =3
ES

F

DETERMINE FIELDS TO BE CHECKEQ

PREFLD /GET PRESENT FIELD COF
FLDGO
CLA
SPECHK /CHECK FOR ALL BUT PROG, ¢ BOOTSTRAP
XBEGIN /GET STARTING ADDRESS OF CHECK
TSTOP
LASTLC /GET ENDING ADDRESS OF CHECK
TBEGIN
FLOCHK /ENTER ROUTINE TO LOAD OR CHECK
ClL CMA
TSTOP /START AT 2
TBEGIN JEND AT ¢
EXTSAY
K207

/1S 1T TESY EXTENDED MEMORY
EXIT /NO DO NOT TEST EXTENDED MEMORY
FLDAMN /SETUP FOR FIELDS ?0 TESY
BCNT3 /START WITH @
BONT3
KCOF .
FLDGO /FIELD TO BE CHECKED
BCNT3
CLA /ARE WE IN THIS FIELD
FLOCHK /NO, ENTER ROUTINE YO LOAD OR CHECK
BCNT3
Keo10

23136 PAGE 1e7

FLOAMN

STRCHK /MORE T0 GO
Chl

MEMGO

1 MEMGO JEXIT

LOAD MEMORY WITH DATA PATTERN

PREFLD /SETUP FOR PRES F
TReECS PRESENY FIELD
1 LODMEM /GET STARTING ADDRESS
BCNT4
LODMEM
1 LODMEM /GET ENDING ADDRESS
BGNTS
LODMEM
1 LODMEM /GET FIELD TO 60
NEWFLD
LODMEM
1 MEM6O /GET DATA PATYERN
/MODIFIED BY TEST
1 BCNT4
/MODIFIED BY TEST
ENDTSY /1S 1T END OF TES?
NEWFLD <1 /NO, CONTINUE
1 LOOMEM /YES, EXIT

CHECK MEMORY FOR CORREGT DATA PATTERN,

PREFLD /GET PRESENT P

PREFLO RESENT FIELD

1 CHKMEM /GET START

L oHK STARTING ADORESS

CHKMEM

I CHKMEM /GET ENDING ADD

] cHK ] ADBRESS

CHKMEM

1 CHKMEM /GET FIELD To ¢

Laane Lo ES?

CHKMEM

1 MEMGO /GET EXPECTED DATA

1 BCNT4 /GET DATA PATTERN

CLA /ARE THEY YHE SAME

ACERRY /NO, INDICATE
/MODIFIED BY TESY

ENDTSY /18 1T END OF TEST

FRMFLR 1 /NQ, CONTINUE

1 cuxﬂzn /YES EXIT

CHECK‘VOR END OF TESTY




. PAL1D

2714
8745
2716
0717
2729
3721
2722
2723
3724

2725
08726
0727
073@
0731
9732

2733

0734
0733
0736
0737
8740
2741

2742
2743
2744
2745
a746
2747

2752
8751
J7152
2753
2794
2755
2756
2737

0760
47631
2762
0763
9764

PALLR

0765
2766
2767
@770

2772
2773
0774
@778
Q776
0777

1033
1034
1035

viay

2020
1367
7041
1370
76%0
2314
2347
5714
5714

1362

1772
1776’

5215

uep
2000
000
0000
0820
5742

1367
7421
1767
7422
7300
1620
7402
5356

4266
4243
1641
ngep
010

Vi4y

epgey
Ll
neap
ooap

2344

1009

13084
7421
1704

/
" SPECHK, TAD LASTLC
DCA

240 ANe72 23136 PAGE $ep
ENDTSY, @

TAD BONT4 /GCT ENODING ADODRESS

clA

TAD BCNTS /GET PRESENY ABDRESS

SNA CLA /18 17 LASY ADORESS 10 rest

1SE ENDTSY /Y€8, EX1?

182 BCNT4

JMP 1 ENDTST /EXIT

JMP 1 ENDTST /7EX1T

/’
/ROUTINE TO TEST ALL BUT PROG, + BOOTSTRAP
/GET START OF cHecR

TBEGIN
CLA CLL CMA
TAD STRBLK /GET END OF CHECK
DCA TSTOP
JMS FLDCHK /ENTER ROUTINE TO LOAD OR CHECK
CLA CLL lAC
TAD HLTLOC
DCA THEGIN
TAD XBEGIN /GET END OF eNECK
DCA TSTOP
JMS FLDCHK /ENTER ROUTINE TO LOAD OR CHECK
JMP EXTCHK /EXITY
/
/ROUTINE TO LOAD OR CHECK MEMORY
/
FLOCHK, ©
LOOCHK, @ /MODIFIED BY ?EST
TBEGIN, @ /MODIFIED BY TEST
TSTOP, @ /MODIFIED BY YES?
FLDGO, @ /MQDIFLED BY tESY
JMP 1 FLOCNK V1133

/

/ROUTINE TO DISPLAY CORE PATTEAN ERRORS,

/1F AN ERROR OCCURES THE MACHWINE WiLL

/HLT WITH BAD ADDRESS IN MG AND BAD DATA [N AC,
/HIT CONTINUE,

/THE MACHINE WILL WLT WITH EXPEGTED DATA [N AC,

/
ACERRY, TAD BCNT4 /GET BAD ADDRESS
MoL /LOAD AC YO MQ
TAD I BCNT4 /GCT BAD DATA PATTZRN
ERHLTL, HWLTY . /AC = DATA PATTERN FOUND
CLA CLL
TAD 1 MEMGO /GET GOOD NUMBER
HLT /AC & EXPECTED DATA PATTERN
JMP ey

/

KCHK, JMS CHKMEM
KLOO, JMS LODMEM
LASTLC, INBUF +43
FLOAMN, o

®3019, 0010

24eJaNe72 23136  PAGE 1e9
k2007, @087
8CNTS, @
BCNT4, @
BCNTS,
/
PAGE
/
/ROUTINE TO MOVE TWE BINARY LOADER
/
MOVBIN, 2
TAD BYFBIN .
DCA BENTY /8LTUP BINARY LOADER BUFFER
TAD PREFLD
0CA SETFLD
TAD K7600
DCA BCNT2 /8ETUP FOR BINARY LOADER
TAD EXTSAY
AND K©p70 /MASK 88
TAD KCOF
DCA BINFLD /FIELD OF BINARY LOADER
BINFLD, 2 /MODIFIED BY teSt
TAD 1 BCNT2 /LT BINARY wWORD
SETFLD, o /MODIFIED BY Test
DCA 1 BCNTY /8TORE [N BUFPER AREA
182 BCNTY
1S BENT2
JMP BINFLD /MORE WORDS 10 GO
JMP 1 MOVBIN /€X17
/
/ROUTINE 70 CHECK WALY AFTER BOQTSTRAP
/
CHKHLT, @
TAD HLTLOC /GET HALT LOGATION
DCA BCONT1p
7:2 1 BCNT42 /GET HALT
c o
TAD KHLT /GET EXPECTED vaALuE
SNA CLA /WERE THEY THE SAME
JMP I CHKHLT /YES £X1Y

/

/ROUTINE TO DISPLAY ERROR POR SAD HLT LOCATION
/17 AN ERROR OCCURCS THE MACHINE WILL

/HLT WITH BAD ADDRESS IN MO AND BAD DATA IN AC)
/NIT CONTINVE,

/THE MACHINE WILL NLT WITH EXPECTED DATA IN aC)

/

ACCRR2, TAD BCNTLR /GCT BAD ABDRESS
ML /4 @,
TAD I BCNTY® /88T BAD DATA

b



PALLD

1036
1937
1040
1041
1042

1043
1044
1045
1046
1047
1250
1051
1052
1953
1054
1055
1056
1057
1060
1061
1062
1063
1064
1065
1266

1067
1070
1071
1972
1273
10874
10875
12376

1077
1120
1121
1102
1123
1124
1105
1126

1200

Vidy

7482
7320
1773/
7402
5241

2000
1772
3301
771
3302
1770’
7041
3383
1701
7041
1702
76490
5267
2301
7000
2302
7029
2303
5283
5643

1382
7421
17e2
7472
7300
1731
7402
5275

0000
7000
2000
0090
20020
72079
7620
1479

1777

24eJANeT2

e

23136 “PAGE Le1p

ERNLT2, HLT /8AD DATA IN AC
CLA CLL
TAD KHLT .. /GET EXPECTED DAtA
HLT /EXPECTED DATA IN AC
JMP ey

/ waghh
/ROUTINE TO COMPARE BOOTSTRAP TQ BUFFER

/

COMPAR, © ., :
TAD STRBUF /GET START OF BUFFER AREA

DCA BCNTL2

TAD STRBLK /GET START OF BOOTSTRAP AREA

DCA BENTYY

TAD AMOUNT /GET AMOUNT t0 BE EHECKED

DCA BONTL2 /STORE IN COUNTER
COMSTR, TAD 1 BCNT12 /GET EXPECTED DAtA
[

TAD ILBCNTli /GET UNKNOWN VALUE
CLA

JMP ACERRJ . /ERROR VALUES NOY THE SAME
182 BCNT1Q

152 BONT1Y

182 BENTL2
JMP COMSTR /CONTINUE CHECKING
JMP 1 COMPAR /EXIT

/

/ROUTINE TO DJSPLAY BOOTSTRAP DATA ERRORS

/1F AN ERROR OCCURES THE MACHINE WILL

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

/THE MACHINE WILL HLT WITH EXPECTED DATA IN ic,

/
ACERR3, TAD BCNTi11

MaL /LOAD AC WITH BAD ADDRESS
TAD 1 BCNT11 /GET BAD DATA

ERHLTS, HWLT /AC IS BAD DATA
CLA CLL
TAD I BCNTyg /GET EXPECTED DATA
HLT /AC 1S EXPECTED DATA
JMP =y

/

BCNT1, @

BCNT2, @

BCNT10, @

BCNT11, @

8CNT12, 2

Kee7e, @Q70
K76800, 7600
BUFBIN, SAVBIN

/
/TEXT FOR "MIBeE BQOTSTRAP DATAM
/ "ADRS" "DATA"

24=yaN-72 23i36  PAGE ie1%

/

BOTMES, 215
212
315
314
270
255
303
240
302
317
37
324
323
324

PAGE
/
/ROUTINE TO REPLACE BYNARY LOADER,
/BINARY LOADER MAY BEIREPLACED BY
/LOAD AND STARTING ADQJRESS "RPLBIN"

/
RPLBIN, TAD EXTSAY /GET QPERATION SW}iTCHES

¢

-

® o o



1223

1237
1249

1261

1262
1263

viey

2776’
1778/
3213
1774
3215
1773/
3354
1772
3382
17%2
2900
3754
opoe
2392

1777
7006
7700
3262
6046
4264
1350
3337
135¢
1773’
3340
1337
7120
4276
1337
7041
1340
7650
3255
1737
7100
2337
8243
1336
7120
4276
4264
5623

6026
85233

240 aNe72 23136

TOFLD,
OPRFLD,

/
/ROUTINE TO

/
BPUN,

GOLEAD,

PUNL,

/
HIPUN,

24e JANeT72

/
pPLoOT,

/
3INP,

/
PUN,

HISPED,

AND xBO70
TAD KGOF

0CA TOFLD
TAD PREFLD
OCA OPRFLD
TAD K7¢20
0CA BONTLY
TAD BUFBIN
DCA BONTYL¢
TAD 1 BCNTL4

CA I BCNTLY

182 BONT14
182 BONTL3
JMP TOFLD et

JMP et

CLA CLL
DCA CKSM
TAD EXTSAY

SMA CLA
JMP HIPUN

JMS PLOT
TAD STRBUP
OCA 1A

TAD STRBYP
TAD AMOUNY
DCA FA

TAD 1A

JMS BINP
TAD 1A

TAD FA

SNA CLA
JMP 8
TAD I 1A

182 1A
JMP PUNL
TAD CKSM

JMS BINP
JMS PLOT
JMP 1 BPUN

JMP GOLEAD

[}

CLA CLL
TAD M212
OCA CTRY
TAD c282
JMS PUN
182 CTRY
JMP L a2
CLA CLL
JMP 1 PLOY

JMP 1 BINP
DCA ACSAV2
TAD EXTSAY
SMA CLA

JMP HIBPED
TAD ACSAV2
JMP ey

JMP 1 PUN
TAD AgSAV2
PSF

JMP ey
PLS
JNF 1 PUN

239136

PAGE $m12

/MASK BITS 4o

/MAKE BINARY PiELD COF
/0ET PRESENT PIELD COP

/LT START OF DINARY (OADLR
/GCT START OF SUPPER ARECA
/GET INPORMATSON

/MQDIFIED BY TES¢

/8TORE BINARY WORD
/MODIFIED oY TES?

/MORE WORDS 10 GO
/BINARY LOADER DONE

PUNCH GBJECT TAPE FOR OPERATOR

/CLEAR CHEEK $SUM
/GET OPERATION Switcues

/8WR2sy 1S LOW SPEED PUNCH

/HIGH SPEEB PUNCH SELEATED

/L0W SPEED PUNCH SELECTED

/G0 PUNCH LEADER TRAILER

/GET START OF BUFPER

/8TORE INITIAL ADORESS 10 BE PUNCHED

/GET AMOUNT OF BOOTSTRAP LOCATIONS

/70 PUNCH 1A AS ORIGIN
/G0 PUNCH WORD AS TWO LINES OF TaPg

/WAS 1T LAST WORD
/1T WAS LAST WORE
/GET WORD Y0 PUNEW

/G0 PUNCH BHECK SyM
/G0 PUNCH LEADER TRAILER
ZEXIT AND BONE Wifh TAPE

/HIGH BPEED PUNCH SELECTED
/GO PUNCH LEADER TRAILER

PAGE 1e13

/70 PUNCH 212 OCTAL LEADER TRAILER
/LEADER TRAILER £0OC
/PUNCH

/EX1Y

/PIRST TO OCTAL 0161TS IN AC LLEY)
/PUNCH

/LAST TWO OCTAL DIBITS (N AC 6eiy
/PUNCH

/KXY

/8AVE goot 10 BE PUNCHED
/GET OPERATION SW}fcwWES
/3WR2s4 1S LOW SPEED PUNCH
/HIGH SPECD PUNCH s:ktevto
/0CT COOE T0 BE AUNCHED
/PUNCH

/eX1T

/QRT COOE T0 BE AUNCHED

/PUNCH
/en1y



2ge0
0100

e22e
2300

2400
2580

0602
are2

1200
1100

120
1302

1400
1520

1600
1700
2000
2100

2200
2300

2400
2300

2602
2709
3000
3100

3200
3302

3420
3509

3600
3700

LY TR Y ]

1347
1350
1351
1382

1371
1372
1373
1374
1378
1376
1377

1400

1600

PaLi?

11111111
11111111

11111111
11111111

11111111
11111111
11111111
11111111

11111111
11111111

10000020
70000000

109800000
2e%000¢c0

Vi4y

L 1]
1600
2220
8000

8340
1106
1105
2313
2342
1104
0337
1400

1409
1600

1600

Vidy

11111111
11111111

11111111
11111411

11111111
11111114
11111111
11111111

11111111
11111111

00200002
00300000

202000020
20300000

24 ANe72 23136  PAGE 1mgd
ACSAVZ, @

STRBUF, INBUF

8CNT13, 8

BCNT14, B

/

PAGE

/
/THE NEXT PAGE 1S RESERVED FOR BINARY LOADER
/STORAGE AREA WHILE THE DIAGNOSTIC IS BEING RUN,

/

SAVBIN, SAVBIN
/

PAGE

/
/THE NEXT 40 PCTAL LOCATIONS ARE RESERVED
/FOR THE BOOOTSTRAP BUFFER

/
INBUF, INBUF
/

$

24«JAN=72 23136  PAGE {ei5

11111111 14113441 11143238 11413181 f13141dg
11111111 11111111 11113119 00020028 #opRoRIY

11111114 11111411 11138141 11411141 {1111441
11121141 12111411 11434230 44312181 {134893y

11112111 13111131 11332238 11813181 f1gad1dg
11111311 13149291 11134430 13311181 i1§10144

11111111 13111441 21138241 11318131 {11181
11111111 13114111 11414111 11311008 oposoRee

11111111 113142111 11823143 14843231 f48318y
11111111 12111111 11113111 131120000 20020202

20000000 0P00CC00 020PPO20P QPPPOROQ LLLLLELL
P2000000 0O0P0000P 00000200 QO00C0RR 020800000

00000202 ©00P0000C OCPOOPR02 PROPORQ 2o008200
00000003 ©P0O00P? PPPR0R00 BI0BPDCR doso0000

1111141
11f11111

11111141
PeT114141

{1i11111
10911141
11i11144
1111141

11l11112
71§11141

LTI
nedeconn

00800000
80400000

A ]



4000
4190

a200
4300

4400
4500

46p2
4700

soeR
5100

5202
5300

5400
5500

seee
5700

6000
6100

6200
6300

6400
6500

6680
6702
7000
7100

7200
7302

7400
7580

7600
7700

PaLLe

PAL1o

ACERRY
ACERR2
ACERRY
ACSAVL
ACSAV2
ADOHLT
AMOUNT
BCNTY
BCNT12
BCONTLY
8CNT12
BCNT4LY
BCNT14
BCNT2
BCNT3
BCNT4
8CNTS
BCNTS
BCNT?
BCNTS
BCNT9
BEGIN

PRMFLD
GOLEAD

viey

Vidy

2750
1933
1067
2563
1347
2345
n340
1077
1104
1102
1103
1351
1382
1100
0766
2767
8773
2564
365
2366
2567
o209
8314
1043
1276
1107
1223

2¢eJANe7?

24eJAN=72

HIPUN
HISPED
HLTLOC
1A

INBUF
INHOMP
Keeo?
{11
Kpare
Kp207
K@242
Kg21%
Kp24e
KQ260
K7600
K7774

TOCGIN

23036

23136

1262
1331
2344
1337
1600
0274
0765
0764
1104
2952

PAGE $eg¢

PAGE eg?

TEML
TESTY
7872
T€873
TC8T4
TEXTLG
TCXTMS
TNSFLD
T07L0
870P

-

e @ o0 v 4 4 P



’ PALLE V141  24eJaNe72 23136 PAGE Lagl

ERRORS DETECTED! 2
LINKS GENERATED) 63
RUN-TIME: 7 SECONDS
2K CORE USED

/ PALLZ V14l 24w JaN=72 23137 PAGE 1

/

/Ml8-E BOOTSTRAP DIAGNOST]C

/

/COPYRIGHT 1972, DIGITAL EQUIPMENT CORPQRATION
/

607 CAF=6007
7421 MQL37421

/
¢/THE LOW VERSION STARTING ADDRESS IS p22@,
/THE HIGH VERSION STARTING ADDRESS 1S 4200,

/
/OPERATION SWITCH REGISTER FOR M]8=E DIAGNOSTIC

/

/SWRp®@ VERIFICATION BY OCTAL DUMP TYPE oyf
/SWRowy VERIFICATIQN BY BINARY 0BJECT TAPE
/SWR1sy PUNCH BINARY OBJEGT TAPE

/SWR284 LOW SPEED PUNCH

/SWR28B HIGH SPEED PUNCH

/SWR6e8 FIELD OF BINARY LOADER

/SWR9e11 AMOUNT OF EXTENDED FIELDS

/

/ROUTINE TO SAVE THE INITIAL BLOCK ADDRESS

/AND THE STARTUP ADDRESS OF THE BOQTSTRAP,

/SAVE BINARY LOADER IN PROGRAM BUFFER AREA’,

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

/ALSO SAVE OPERATION SWITCHES,

/
4200 04200
/
4200 7604 BEGIN, LAS

4201 3335 DCA STRBLK /SAVE STARY OF BOQYTSTRAP 8LOCK
4202 7402 HLT

4203 7604 LAS

4204 3336 DCA STRADD /SAVE STARTUP ADORESS OF BOOTSTRAP
4203 7402 HLT

4206 7604 LAS

4207 3337 DCA EXTSAV /8AVE OPERATING sSwiTcHES

4210 6224 RIF

4211 1342 TAD KGOF /MAKE PRESENT PIELS cOP

4212 3213 DCA PREFLD

4213 9009 PREFLD, ¢

4214 1335 TAD STRBLK /GET START OF BLOCR

4215 1349 TAD AMOUNY /GET LENGTR oF a&obx L1

4216 33431 DCA HLTLOC /MAKE WALT LOCATION

€217 1344 TAD FIRPAS /GET PASS PLAG

4220 7640 SEA ChA /1S 1T FIRST PASS ,

4228 4777 JMS MOVBIN /YES, MOVE TWE BINARY LOADER

4222 4776 JMS CHKADD /CHECK THAT SWITENES DO NOT CONFLIET

/
/LOAD MEMORY .WITH DATA PATTERN 2525 AND SIGNAL
/QPERATOR TO TOGGLE SWITCH AS MEMORY [§ BEING CHECKED'
/SWITCH SHOULD BE TOGGLED AT LEAST 12 TIMES )
/QPERATOR MUST HIT TTY KEY TO EXIY TO NEXT teS?,

/THIS WILL VERIFY THAT THE PROCESSOR AND TWE MEMORY

0



PALLE  vieg 24=JAN=72 23137 PAGE ey

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

/
4223 6007 TEST1, CAF /CLEAR THE WORLD
4224 3344 DCA FIRPAS
4225 1746 TAD I XLOD /GET JMS POR LOAD
4226 3778 DCA LODCHK /SETUP FOR LOAD
4227 4774 JMS MEMGO /LOAD MEMORY WITH BATA PATTERN
4230 2525 2525 /QATA PATTERN T0 BE USED
4231 4773 JMS BELL /81GNAL OPERATOR
4232 1745 TAD I XCHK /GET JMS FOR CWEEK X
4233 3775¢ DCA LODCKHK /8ETUP FOR CWEEK MEMORY
4234 4774/ JMS MEMGO /GHECK MEMORY
4235 2525 2525 /COMPARE TO THIS PATTERN
4236 6031 KSF
4237 5234 NCLEH] /WAIT FQR OPERATOR TO CONTINUE

4

/LOAD MEMORY WITH DATA PATTERN 5282 AND S]eNAL
/QPERATOR TO TOGGLE SWITCH AS MEMORY 1S BEING CHECKED',
/SWITCH SHOULQ BE TQGGLED AT LEAST 10 TIMES

/QPERATOR MUST WIT TTY KEY TO EX]T THIS TEST

/THIS WILL VERIFY THAT THE PROCESSOR AND THE MEMORY
/MILL NOT BE AFFECTED BY BOOTSTRAP WHEN THE &OMPUTER
/1S RUNNING,

/

4240 7300 TEST2, CLA CLL

4241 1746 TAD 1 XLOD /GET JMS FOR LOAD

4242 3775/ DCA LODCHK /SETUP FOR LOAD MEMORY

4243 4774/ JMS MEMGO /LOAD MEMORY WITH BATA PAYTERN

4244 5252 5252 /DATA PATTERN T0 ge USED

4245 4773 JMS BELL /S1GNAL OPERATOR

4246 1745 TAD I XCHK

4247 3775 DCA LODCHK /SETUP FOR CHECK MEMORY

4250 4774 JMS MEMGO /CHECK MEMORY

4251 5282 5252 /COMPARE Y0 THIS PATTERN

4252 6933 KSF N
4253 52%p JMP =3 /WAIT FOR OPERATOR TO CONTINUE )

/

/LOAD MEMQRY WITH DATA PATTERN 2525,

/LOAD A HALT INTO BOOTSTRAP BUFFER +1 JusT
/INCASE THE BOOTSTRAP DOESN'T HANG,

/THEN GO WALT AND WAIT FOR THE OPERATOR T0
/TOGGLE THE BOOTSTRAP SW]TCH ONCE,

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

/
4254 7300 TEST3, CLA ClL

4255 1746 TAD 1 Xx_0D /GET JMS FPOR LOAD

4236 3775¢ DCA LODCHK /SETUP FOR LOAD

4287 4774 JMS MEMGO /L0AD MEMORY WITH BATA PATTERN

4260 2525 2525

4261 1343 TAD KHLT

4262 3734 OCA I WATHLT /STORE WAIT HALT A? ENB OF DIAG,

4263 1343 TAD KHLT

4264 3744 DCA I HLTLOC /STORE HLT IN BOOTSTRAP BLOCK &1
PAL12 vidl 24eJAN=72 23137  PAGE =2

4265 5734 JMP 1 WATHLT /GO HALT AND WAIT FOR OPERATOR To

/TOGGLE SWITCH AND RESTAR? PROGRAM

/

/GNECK 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 INFORMATJON
/HAS BEEN LOADED INTO CORE AND COMPARE THIS 0BJEZY
/70 THE INFORMATION BOOTSTRAPED INTO CORE

1
/1F VISUAL CHECK PRINT OUT BOOTSTRAP BUFFER INPORMATION,
/1P OPERATOR WAS SELECTED TO PUNCH NEW 0BJEC? TAPE ,
/HALT AND WAIT FOR OPERATOR 10 PREPARE THE v
/PAPER TAPE PUNCH SELECTED, !
/OPERATOR MUST HIT CONTINVE TO PUNCH TAPE, /
/
4266 7300 RESTRY, CLA CLL vf/
4267 1337 TAD EXTSAY /GET OPERATION SWlTCHES :
4279 7719 SPA CLA /SWROwi 1S INWIBIT OCTAL puMP
4271 5274 JMP INWDMP /INKIBIT QCTAL DUMP OF BOQTSTRAR.
4272 4772/ JMS MQVBYF /MOVE BOOTSTRAP t0 BUFPER AREA..
4273 47740 JMS TYPBUP /TYPE OCTAL DUMP OF BOOTSTRAP
4274 1745 INHDMP, TAD 1 XCHK /GET JMS FOR GMEEK d
4275 3778/ OCA LODCHK /SETUP FOR CHEEK MEMORY
4276 7320 CLA CLL CML )
4277 47741 JMS MEMGO /CHECK MEMORY OTHER THAN BOOTSTRAP
4300 2525 2525
4301 4779 JMS CHKHLT /CHECK HLY STORES IN BLOCK +4
4302 4767/ JMS COMPAR /COMPARE BOOTSTRAM TO BUFPER AREA
4303 1337 TAD EXTSAY /GET OPERATION SWI?TCHES .
4304 7004 RAL
4385 7700 SMA CLA /SWR1sy 1S PUNEN NEW TAPE
4306 5311 JMP TEST4 /INNIBLT TAPE AND 8Q TO NEXT TEST
4307 7402 HLT /WAIT FOR OPELRATOR TO PREPARE PUNCH
4312 4766’ JMS BPUN /QPERATOR MUS? HI? CONTINUE TO PUNEH

/
/LOAD MEMORY WITH DATA PATTERN 5282,

/LOAD A HALT INTO BOOTSTRAP BUFFER +3 JusT
/INCASE THE BOOTSTRAP DOESN'T HANG,

/THEN GO _HALT AND WAIT FOR THE OPERATOR T
/TOGGLE THE BOOTSTRAP SWITCH ONCE,

/THE OPERATOR MUST THEN RESTART THE PROGRAM AT
/LOCATION 232374323,

/ .

/
4311 7300 TEST4, CLA CLL

4312 1746 TAD I XLOD /GET JMS POR LOAD

4313 3775 DCA LODCHK /SETUP FOR Lot?

4314 4774/ JMS MEMGO /LOAD MEMORY WiTi BATA PAPTERN

4315 52%2 5252

4316 1343 TAD KHLT

€317 3734 DCA I WATHLT /STORE WALIT WALTN\At ENB oOF DIAG,

4320 1343 TAD KHLT

4321 3741 DCA I HLTLOC /STORE A HLT IN BLOBK &1

4322 5734 JMP 1 WATHLT /60 HAET AND WAI? POR OPERATOR TO
/TOGGLE SWITEH AND RESTAR? PROGRAM

//




PaLLe

4323
4324
4325
4326
4327
4332
4331
4332
4333

4334
4335
4336
4337
434p
4341
4342
4343
4344
4345
4346

4366
4367
4379
4371
4372
4373
4374
4375
4376
4377

4402
4401
44m2
4403
4404
4425
4406
44p7
4410
4411
4412
4413

PAL1D

4414
4415
4416
4417
4420

4421
4422
4423
4424
4425
4426
4427
4439
4431
4432
4433
4434
4435
4436
4437
4440
444y
4442
4443
4444
444
4446
4447
4450
448y
4452
4453
4454
PPLT]
4456
4457
4460
4461
4482
4463

4484
4488
4466
““67
4479
4471
4472
4473
4474

vieg

7300
1745
3775¢
7320
4774
5252
4779’
7402
5223

5640
1l
ogee
2000
2049
2000
6201
7402
7777
4749
4761

5223
5043
5823
442y
4400
4514
4600
4743
452p
5029
440mp

2020
1777
3364
1776’
7241
3365
1362
3366
1764
3766
2364
7020

Vi41

2366
7000
2365
5210
5600

2000
1362
3364
1361
3365
1764
4385
2364
7082
2365
5226
7y
3344
1776
7041
3365
1364
4264
1347
3366
1354
4308
2366
5245
1764
4264
1350
4305
1351
4305
2364
7000
2365
5241
5621

2000
7486
7006
3363
1347
3347
1363
8775/
1333

24ayAN=72

23137 PAOE 83 : § B

/

/CHECK MEMORY NOT QCCUPIEQ BY THE BOOTSTRAP
/FOR A CORRECT PATTERN OF 5232, THEN COMPARL
/THE BOOTSTRAP INFORMATION TO THAT FOUND IN

/TEST 3,

/

RESTR4, CLA CLL

TAD I XCHK /GCT JMS POR CHEEK ;

DCA LODCHK /SETUP FOR CHEEK MEMORY

CLA CLL CML

JMS MEMGO /CHECK MEMORY OTHER THAN BOOTSTRAP

/
WATHLT,
STRBLK,
STRADD,
EXTSAV,
AMOUNT,
HLTLOC,
KCDF,
KHLT,
FIRPAS,
XCHK,
xL0D,

/

PAGE

5252

JMS CHKHLT /CHECK W
HLT

L 4N BLOCK «4
/END OF TES

L

JMP TESTY /L00P ON PROGRAM
INBUF +40

?

[}

)
8040
]
COF
ALY
7777
KCHK
KLOD

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

/
MOVBUF,

2

TAD STRBLK
DCA BCONTS

TAD
cla
DCA
TAD
OCA
TAD
DCA
152
NOP

24e AN=T72

152
NQP
182
JMP
JMP

/
/ROUTINE TO

/
TYPBUF, @

0
STRTYP, TAD

TAD
0CA
TAD
0CA
TAD

/
/ROUTINE -TO

/
0CTEL,

AMOUNT

BGNT?
XINBUP
BCNT8
1 BCNT6
1 BCNT8
BCNTS

23137 PAGE {=4
BCNTS

BONT?
MOVBUF +10
1 MOVBUYF

TYPE BOOTSTRAP DATA INFORMATION

TEXTMS
BONT6
TEXTLG
BENT?
1 BCNT4
TYPE
BCNT6

BCNT?
TYPBUF +8
STRBLK
BCNTS
AMOUNT

BGNT?

BONTS

OCTEL

K7774

BENTS

KP240

TYPE /MAKE A SPaCE
BENT8

Lt

1 BCNTe

BONT?Y
STRTYP
1 TYPBUF

TYPE OCTAL INFORMATION,

CLl

ACSAVY
K?7774
BCNTS
ACSAVY
Kepe?
KD260

/2

i




-

PALLO

4475
4476
4477
4500
4501
4502
4503
4504

4505
4526
4507
4510
4511
4512
4513

4514
4515
4516
4517

4520
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
4535
4536
4537
4549
4541
4542
4543
4544
4545
4546

4547
4552
4551

PAL10

4552
4553
4584
4555
4556
4587
4569
4561
4562
4563
4564
4565
4566
4567

4572
4573
4574
4575
4576
4577

2000
7300

1773/

5772

7774
2215
0212

Vidy

n207
p26p
0242
2037
5777
4177
5107
7732
5609
2000
2008
2000
7900
2002

4200
4336

24eJANT2 23137
JMS TYPE
TAD AGSAVY
RTL
RAL
OCA ACSAVY
ISE BONTO
JMP e}
JMP I OCTEL
/
TYPE, [}
TS
TSF
JMP w1
TCF
KEC
JMP 1 TYPE
/
BELL, 4
TAD KpP297
JMS TYPE
JMP 1 BELL

/
/ROUTINE TO

PAGE {3

CHECK THAY ADDRESSES SUBMITTED BY OPERATOR

/00 NOT CONFLICT WITH DIAGNOSTIC, IF SWITCW ERROR OCCURES
/THE COMPUTER SHOULD HALT, RE=SET SWITGH FOR STARTING

/ADDRESS OF

/
CHKADD,

STRTUP,

ADDHLTY,

/

K7774,
K0215,
KB212,

2

CLA CLL

TAD SAFADD

CMA

TAD STRBLK

SZl CLA

JMP STRTUP

TAD XBEGIN

ClA

TAD HLTLOC

SEL CLA

JMP ADDHLT

TAD STRBLK

clA

TAD STRADD

SPA

JMP ADDHLT
ST

L
TAD LENGTH
CLA
JMP 1 CHKADD
CLA
JMP BEGIN
7774

p2ys
pa12

24=JANe72 23137

ko207,
K@260,
KP243,
LENGTH,
SAFADD,
XBEGIN,
TEXTMS,
TEXTLG,
XINBUF,
ACSAVY,
BCNT6,
BCNT7,
BCNTS,
BCNTY,

PAGE

g207

g260

g24n

2o37

INBUF +177
BEGIN «3
BOTMES

BLOCK AND HIT CONTINUE TO TRY AGAIN,

/LAST LOCATION USED

/GET START OF BOOTSTRAP BLOCK
/00ES BLOCK INTERPER WITH DIAG,
/0K, CHECK STARTUP ADDRESS
/GET FIRST LOCATION USED

/COMPARE T0 THIS VALUE

/DO0ES BLOCK INTERPER WITH DIAG,
/STARTING BLOCK ADBRESS ERROR
/GET START OF BLOCK

/GE¥ STARTUP ADDRESS
/WAS ADDRESS 0K
/N0, ERROR

/LENGTH OF BLOGK

/WAS STARTUP APRDRESS OK

/YES, STARY ?PEST

/SWITCH SETTING ERROR

/RESET SW]TCH REGISTER TO START OF
/BLOCK AND HIT CONTINUE TO TRY AGAIN

PAGE ge6

/
/ROUTINE TO DETERMINE FIELDS 7O BE CHEGKED

/
MEMGO,

EXTCHK,

STRCHK,

[4

TAD PREFLD
DCA FLDGO
SEL CLA
JMP SPECHK
TAD XBEGIN
DCA TSTOP
TAD LASTLC
OCA TBEGIN
JMS FLOCHK
CLA CLL CMA
DCA T§TOP
DCA TBEGIN
TAD EXTSAV
AND Koeey

JMP EXIT

DCA FLDAMN
DCA BENT3
T

TAD BGNTS
ChA

b
JMS FLDCHK
TAD BCNT3
TAD KOO10

/GET PRESENY FIELD cOF

/CHECK FOR ALL BUT PROB, & BOQTSTRAP
/GET STARTING ADORESS OF CHECK
/GET ENDING ADDRESS OF CHECK
/ENTER ROUTINE TO LOAD OR CHECK
/START AT @

/END AY 2

/1S IT TEST EXTENDED MEMORY

/NO DO NOT TEST EXTENDED MEMORY
/8ETUP FOR FIELDS 0 TESY
/START WiTR B

/PIELD TO BE CHWECKED

/ARE WE IN TWIS PIELD
/NO, ENTER ROUTINE TO LOAD OR CHECK

13




/. PALLR

4714
4745

4746 -

4747

4728

4721
4722
4723
4724

4725 -

4726
4727
4730
4731
4732
4733
4734
4735

4737
4749
4741

4742 .

4743
4744
4748
4746
4747

4750
4754
4752
4753
4734
4785
4786
4787

4760
4761
4762
4763
4764

1609
7000

5322
5666

Vil

ng0p
1347
7044
1370
7659
2314
2367
5714
5714

1362
3344
7340
1773¢
3345
4342
7364
1772
3344
17767
3345
4342
5215

2220
o000
2000

opes
. 8742

1367
7421
1767
7402
7380
1688
. 7402
- 5386

4266
4243
5641
2000
02190

2 Pl 2

/
/ROUT INE

/
LODMEM, 2
T

4j§§ﬁ7 pAASY A3
F b
'- scUPLED BY T
. ~“-g~ of nsz%oﬂ‘gmn:
Go\;VQM;TION TO THAT FOUND 1IN

1 MEMGO /EX1T

'LOAD MEMORY WITH DATA 'G‘! ;.545 POR CHEEK

To
: /SETUP FOR CRESK MEMORY

PREFLD

Ly a4 "L PR BB soorstrar
0 . T 87 DRES
er s /E:Eckr’pﬂ; ﬁl AUie Aporess
1% LOOMEN /END OF TES
TAD I LODMEM 108 P ENPING ARATKYS
DCA BGNTS
1S2 LODMEM
TAD 1 LODMEM /GET FIELD TO 60
DCA NEWFLD
1S LODMEM
TAD [ MEMGO /GET DATA PATTERN
NEWFLD, 2 /MODIFIED WY ftESY
DCA 1 BCNT4
THSFLD, @ R /MODIFIED BY TESY
JMS ENDTSTY /1S 1T END OF test
JMP NEWFLD <1 /NO, CONTINUE
JMP 1 LODMEM /YES, EXIT
;ROUTXNE TO CHECK MEMORY FOR CORRECT DATA PATTERN,
/
CHKMEM, @
TAD PREFLD /GET PRESENT FIELD
DCA CHKTHS
TAD 1 CHKMEM /GET STARTING ADDRESS
DCA BCNT4
ISZ CHKMEM
TAD 1 CHKMEM /GET ENDING ADBRESS
DCA BCNTS
1S2 CHKMEM ro TEst
HK 0 TES
8 Fema s o dRE EYRGP T
IS2 CHKMEM * ° “aiin BUTFER AREA,
TAD 1 MEMGO /GET EXPECYTED DATA
FRMFLD, 0
cIA
TAD 1 BCNT4 /GET DATA PATTERN
SZA CLA /ARE THEY THE SAME
JMP ACERRY, /NO, INDICATE
CHKTHS, @ /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
/
24mdAN~72 23137 5 PAGR EL484
ENDTST, 8 B
T?D BCNT4 /GET ENDING ADDRESS
C A Y
TAD BGNTS : /GET PRESENT ADDRESS
SNALCLA - | ov /1S IT LAST ADDRESS TO TEST
1S2 ENDTSTY /YES, EXIT
©1 1SZ BONT4 :5ni5yRa® DATA [NFORMATION
JMP 1 ENDTST JEX]T
¢ JMP 1 ENDTST JEXIT

/ROUYXNE 70

SPECHK:

/
/ROUTINE TO
/

FLOCHK,
LODCHK,
TBEGIN,
TSTOP,
FLDGO,

Teéizdul BUT PROG, + BOOTSTRAP

TAD LASTLC
DCA TBEGIN -
CLL CMA
STRBLK
TSTOP
FLDCHK
cLL lac
HLTLOC
TEEGIN
XBEGIN
TSYOP
FLDCHK
EXTCHK

LOAD OR CHECK MEMORY

/GET START OF CHECK
/GET END OF CHECK

/ENTER ROUTINE TO LOAD OR GHECK

/GET END OF CMECK
/ENTER ROUTINE 70 LOAD OR CHECK
/EXIT

)
] / ED e\ st
? /MODIFIED BY TESY
2 /MODIFIED BY ?PESY
? /nouxr!:o By rest
JHP 1 ancHK /EX17

/aourst 10 D[OPLAV CORE PATTERN ERRORS,

/1F AN ERROR OCCURES THE MACHINE WlLL

/HLT WITH BAD ADDRESS [N MG AND BAD OATA IN i€’
/HIT CONTINUE,

/YHE MACHINE HXLL HLT WITH EXPECTED DATA IN AG'

AC!RRi: TAD BONT4 /GET BAD ABDICIS
/LOAD AC

AU I BCNT4 /GET BAD uAfl PATTERN
ERWLTL, WLT Huais VAONS DATA PATTERN FOUND
CLA ClL
TAD 1 MEMGO /GET 600D NYMBER
HLT /AC » EXPECTED DATA PATTERN
JMP et
/
KCHK,  JUMS CHKMEM
KLOD,  JMS LODMEM
LASTLC, INBUF +4g
FLOAMN, 2
K2018, 0040

9.

o4

.0



PaL1e

4765
4766
4767
4772

4772
4773
4774
4778
4776
4777

5282
50081
5002
5023
5074
5005
50806
5007
5010
3811
5012
5013
5014
5845
5816
5017
5029
5021
3922

5323
5024
50825
3026
3327
5230
5831
50832

5033
50834
5035

PALLG

5836
5037
5040
5941
5042

5043
5044
5045
5046
5047
5050
5051
5052
3053
5054
S955
5056
58587
3060
3061
5062
5063
3064
5065
5066

5067
50790
571
sp72
5073
5074
8075
8876

077
5100
5104
5102
5103
3124
3105
5106

viey

2ge7
2000
2000
o900

4341
4335
4342
4337
4557
4213
5020

ogae
1306
3277
1777/
3215
1305
33090
1776
2374
1775
3213
[d'1.]]
1709
2000
3677
2277
2300
5213
56020

7200
17747
3324
1701
7041
1773
7650
5623

1301
7423
1701

Viey

7402
7300
1773
7402
5241

[11.1']
1772/
3301
1774
3302
1770
7041
3383
1701
7041
17082
7649
5267
2321
7020
2302
7080
2383
3253
5643

1302
7424
1702
7402
7300
1781
7402
3278

[I1]]
Q20
111
ope0
[L1T]
0879
7600
5400

24eJANe72 23437 PAGE 49

Kese7, @007
BENT3, 2
BCNT4, 2
BONTS, @

/

PAGE

/

/ROUTINE TO MOVE THE BINARY LOADER

/

MOVBIN, 2
TA

D BUFBIN
DCA BONTY /SETUP BINARY LOADER BUFFER
TAD PREFLD
DCA SETFLD
TAD K7600
DCA BCNT2 /SETUP FOR BINARY LOADER
TAD EXTSAV
AND K@870 /MASK 88
TAD KCDF
DCA BINFLD /FIELD OF BINARY _OADER
BINFLD, 2 /MODIFIED BY TESY
TAD 1 BCNT2 ’ /GET BINARY WORD
SETFLD, 2 /MODIFIED BY TESY
DCA 1 BCNTY /STORE [N BUFFER AREA
1SZ BGNTY
152 BONT2
JMP BINFLD /MORE WORDS 70 GO
JMP 1 MOVBIN /EXIT
/
/ROUTINE TO CHECK WALT AFTER BOOTSTRAP
/
CHKHLT, @
TAD HLTLOC /GET HALT LOCATION
DCA BCNT4Q
TAD 1 BCNT1Q /GET HALT
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 N AC,
/HIT CONTINUE,

/THE MACHINE WILL HLT WITH EXPECTEC DATA IN AC)

/
ACERR2, TAD BCNT10 /GET BAD ADDRESS
MQ

/L0AD M,Q,
TAD 1 BCNTiQ /GET BAD DATA
24w JANT2 23137  PAGE i=10
ERALT2, HLT /BAD DATA IN AC
cLA CLL
TAD KHLT /GET EXPECTED DAtA
HLT /EXPECTED DATA IN KC
JMP =1
/
/ROUTINE TO COMPARE BOOTSTRAP T0 BUFFER
/
COMPAR, @
TAD STRBUF /GET START OF BUFPEZR AREA
DCA BCNT10
TAD STRBLK /GET START OF BOOTSTRAP ARCA
DCA BCNT1Y
;:E AMOUNT /GET AMOUNT TQ BE EHECRED
DCA BCNT12 /8TORE IN GQUNTER
COMSTR, r?o 1 BCNTLO /GET EXPECTED 0ATA
ClA
TAD 1 BCNTi1 /GET UNKNOWN VALUE
SEA CLA
JMP ACERR3 /ERROR VALUES NOT THE SAME
1S2 BONTL0
NQP
182 BGNTLY
NQP
182 BONTL2
JMP COMSTR /CONTINUE GHEGKING
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 Al
/HIT CONTINUE,

/THE MACHINE WILL HLT WITH EXPECTED DATA IN AC)

/
ACERRY, TAD BCONT1Y
M

oL /LOAD AC W ;u BAD ADDRESS
TAD I-BCNTiL /GET BAD 0ATA
ERHLTY, HLT /AC 18 BAD DAtA
cLA CLL
TAD 1 BCNTLQ /GET EXPECTED OATA
HLT #AC 1S EXPECTED DATA
JMP =t
/
BCNT1, @
8CNT2, @
BGNT10, 2
BGNT11, @
BONT12, @

Ke27e, @078
K7600, 7600
BUFBIN, SAVBIN

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

15

bt/
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ALLO

5107
3110

5154

5178
3171
5172
5173
5174
5175
5176
3177

5200

PaLia

5201
5202
5203
5204
5205
5206
5207
5240
3211
5212

9222

Vil

2215
2212
2345
2311
227¢
riH
23025
22490
2302
2317
2317
2324
2323
2324
2322
2301
2328
2240
2304
2321
7324
2301
2215
2212
2301
0324
2322
2323
8240
6249
7249
2240
2304
2301
2324
2371
2215
#2112

434p
4335
5350
4343
4341
4342
4337
4213
5288

1777¢

VidL

2776
1775’
3213
1774
3215
1773/

3623

6026
5233

Lhe ANeTE 23137 PAQE 1egy °

BOTMES, 218

PAGE

/

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

/
RPLBIN, TAD EXTSAY /GET OPERATJON SWI%CHES

24w aNeT2 23137 PAGE Le12
AND K@e7p /MASK BITS 6=
TAD KCODF
DCA TOFLD /MAKE BINARY FIELD COF
TAD PREFLD /GET PRESENT PIELD cor
DCA OPRFD
TAD K7800 /GET START OF BINARY LOADER
DCA BCNT13
TAD BUFBIN /GET START OF BUFFER AREA
DCA BCNT14
TAD 1 BCNT14 /GET INFORMATON
TOFLD, @ /MODIFIED BY fESt
DCA 1 BCNTL3 /$TORE BINARY WORD
OPRFLD, @ /MODIFIED BY TES?
152 BONT14
ISZ BONTL3
JMP TOFLD =3 /MORE WORDS 10 GO
R 4 /BINARY LOADER DONE
JMP et
/
/ROUTINE TO PUNCH OBJUECT TAPE FOR OPERATOR
/
BPUN, 2
CLA CLL
DCA CKSM /CLEAR CHEEK SUM
T#D EXTSAV /GET OPERATION SWItCHES
RTL
SMA ClLA /SWR2my 1S LOW SPEED PUNCH
JMP HIPUN /HIGH SPEED PUNCH SELE&TED
TS /LOW SPEED PUNEH $ELECTED
GOLEAD, JMS PLOT /60 PUNCH LEAQER TRAILER .
TAD STRBUF /GET START OF BUFPER
DC4 1A /STORE INITIAL ADDRESS YO BE PUNCHED
TAD STRBUF
TAD AMOUNT /GET AMOUNY OF BOQ?STRAP LOCATIONS
DCA FA
TAD 1A
STL /70 PUNCH 1A AS on;cxn‘,
PUNL,  JMS BINP /G0 PUNGH WORD AS tWO LINES OF TaPE
TAD 1A
cliA
TAD FA
SNA CLA /WAS 1T LAST WORD
JMP ¢85 /1T WAS LAST WORH
TAD 'l 1A /GET WORD T0 PUNEW
cLL
182 1A
JMP PUNL
TAD CKSM
oLl
JMS BINP /G0 PUNCH EWECK SyM
JMS PLOT /G0 PUNCH LEADER %RATL!R
JMP 1 BPUN /EXIT AND BONE WITH TAPE
/
HIPUN, PLS /HIGH SPEED PUNCH SE%EBTED
JMP GOLEAD /G0 PUNCH LEADER TAAILER

N




; PALL1Z

5264
5265

5266

- 5267
5272

5271

5272

5273

5274

5275

5276
5277
3322
3321
5372
53¢%
5324
5325
5326
5307
5312
5311
8312
5313
5314
5315

5316
5317
3320
5321
5322
5323
5324
5325
3326
5327
3332
5331
5332
5333
5334
5335

5336
5337
5342
5341
5342
5343
5344
5345
5346

/ PAL12
5347
5350
5351
5352

5371
5372
5373
£374
5375
5376
5377

5400

5620

vi4l

2092
7330
1341
3342
1343
4316
2342
5271
7320
5664

‘92
3344
1344
7912
7812
7812
7345
4316
1336
3336
1344
2346
4316
1336
3336
5676

2000
3347
1777
7206
77030
5331
1347
6941
5325
6p4s
5746
1347
6021
5332
60926
5716

2000
2200
2002
7566
2000
n200
0290
7177
2077

vi4y

agon
5620
2020
1220

4340
5106
5105
4213
4342
5104
4337
5409

5402
56020

5600

24m JAN=T2

’
PLOT, @

/

JINP, 2
DCA
TAD
RTR
RIR
PTR
AND
JMS
TAD
DCA
TAD
AND
JMS
TAD
nca
JMP

PUN, 2
DCA
TAD
RTL
SMA
JMP
TAD
TSF
JMP
TS
JMP

HISPED, TAD
PSF
JMP
PLS
JIMP

CKSHM, 7
14, 4
Fa, ?
M212, -212
7
€222, 207
TEML, 2
SL7. 177
SL&, 77

24nJAN-72

ACSAV2, 7

23:37

CLi

M212
CTR1
ceea
PUN

CTRL
cLL
1 PLOT

TEML
TEML

sL7
PUN
CKSM
CKSM
TEML
sLe
PUN
CKSM
CKSM
1 RINP

ACSAV2
EXTSAY
CLA
HISPED
ACSAV2
=1

1 PUN
ACSAV2

.=1

1 PUN

23:37

STRBUF, INBUF

BCNTY3, 7
RONT14, 2
’

PAGE

PAGE =13

/70 PUNCH 212 OCTAL LEADER TRAJLER

/LEADER TRAILER CODE
/PUNCH

/EXIT

/FIRST TO OCTAL DIGITS [N AC 5e11
/PUNCH

/LAST TWO OCTAL NIGITS IN AC 6e1y
/PUNCH

JEXIT

/SAVE CODE TO BE PUNCHED
/GET OPERATION SWITCHES

/SWR2=z1 1S LOW SPEED PUNCH
/HIGH SPEED PUNCH SELECTED
/GET CODF TO BE PUNCHED

/PUNCH
/EXIT
/GEY CODE YO BE PUNCHED

/PUNCH
/EXTT

PAGE 1e14

/
/THE NEXT PAGE IS RESERVED FOR BINARY LOADER
/STORAGE AREA WHILE THE D]AGNOSTIC IS BEINS RUN,

/
SAVBIN, SAVBIN

/
PAGE

/
/THE NEXT 40 2CTAL LOCATIONS ARE RESERVED

/FOR THE BOOOTSTRAP BUFFER

/
INBUF, INBUF

/
$




\Se

[ 11]
2100

e2p0
2328

04020
2500

2600
o708
1080
11p0

1209
1300

1400
1500

1600
1702

2000
2100

2200
2300

24002
2500

2600
2700

3goe
3100

3200
33me

3400
3502

3600
3700

4000
4100

4280
4300

44p0
4500

4600
4702

5000
3100

5200
53080

5400
5500

5600
3700
6002
6400

6200
63090

6400
6380

6600
6700

7080
7400

7200
7300

7400
7500

7600
7700

PaLie

PALLO

11111111
11111111

11111111
11111111

11111111
11111141

11111141
11111141

11111111
11111141

12002000
20000000

10200000
82280000

vids

viey

11111111
11111311

11111114
11111311

11111414
11111311
11111411
11111411

11111114
11111814

29000000
egnpepee

0pogooee
200080002

240 JAN=72

24w JAN=T2

11111114
11111111

11111114
11111111

11111111
11111111

11111111
11111112

11111111
11111114

20000000
20p0e0000

23137

11111111
11111411

11114111
11111111

11114111
11112111

11311112
131111111

11111114
131111111

opeoeese
oPpoR200

22020000
(LI FL

PAGE =16

11114148
11134110

11431118
111311144

11114148
11134114

111311144
11114114

1111481144
11134144

LI
000280008

11411141
(L1l

11113181
11811112

1141111,
11411144

11114184
11111009

11114144
111090000

11114111
sooseeiy

1113144
faled13g

11414144
[EEEE L]

$13141dy
LTI TET]

f14491dy
80080000

11111141
f1i11141

1114141
20111141

1111141
ief11141
{11144
LEEEEEREY

11811142
P1i11141




el

PAL10

ACERRY
ACERR2
ACERRY
ACSAVL
ACSAV2
ADDHLT
AMOUNT
BCNTL
BCNT10
BCONT11
BCNT12
BONT13
BENT14
BCNT2
BCNT3
BCNT4
BCNTS
BCNTS
BCNT?
BCNTS
BCNT9
BEGIN

CHKADD
CHKHLT
CHKMEM
CHKTHS
CKSM
COMPAR
COMSTR
CTRL
ENDTST
ERHLTY
ERHLT2
ERHLT3
EXIT
EXTCHK
EXTSAV
FA
FIRPAS
FLOAMN
FLDCHK
FLIGO
FRMFLD
GOLEAD

PALLD

Vidy

47%0
5033
5047
4563
5347
4545
4349
5077
5101
5102
5103
5351
5352
5100
4766
4767
4770
4564
4585
4566
4547
4200
4514
5043
5276
51907
5223
5106
5343
4907
452p
5023
4666
4710
5336
5043
5933
5342
4744
4753
5036
5972
4649
4615
4337
5340
4344
4763
4742
4746
4703
5233

Vidy

ERRORS DETECTED: o

LINKS GENERATED: 43

RUN-TIME: 7 SECONDS

2K CORE USED

24=JAN=72

HIPUN
HISPED
HLTLOC
1A
INBUF
INHOMP
Koee?
Kp21o
Kea7a
K@207
Kpai2
Kg21%
KQ240
Kp26p
K7620
K7774
KCOF

TBEGIN

242 JAN72

23137 PABE Ley?

5262
8334
4341
37
5600
4274
4765
4764
5404
4552
4951
4550
4554
4533

4744

23137  PAGE =18
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