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IDENTIFICATION
PRODUCT CODE: MAINDEC-11-DZKUB~A-D
FRODUCT NAME: UNIBUS EXERCISOR MODULE DIAGNOSTIC
DATE CREATED: FEB 3, 1975
MAINTAINER: DIAGNOSTIC GROUP
AUTHOR: WARREN SALTZ

THE INFORMRTION IN THIS DOCUMENT IS SUBJECT 7O CHANGE WITHOUT NOTICE
AND SHOULD NOT BE (ONSTRUED RS R COMMITMENT 3y DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR AN ERRORS THAT MAY APPERR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT 1S FURNISMED TO THE PURCHASER
UNDER R LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE CCPIED
(WITH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR LUSE IN SUCH
gM, EXCEPT RS MRY OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

YST
IGITR, EQUIPMENT CORPORATION RSSUMES NO RESPUNSISILITY FOR THE USE COR
%é{?BILITY OF ITS SOFTWARE ON EQUIFMENT THRT IS NOT SUPPLIET BY

OoOno w

CIPYRIGHT (C) 1975, BY DIGITAL EQUIPMENT CORPCRRATICN




P e

0l

Jﬂlagg EXERCISOR MODULE DIRGNISTIC MACY1l 27(732) 1?-5EP-?6 15:49 PAGE 3

45

46

47

48

49

59

g1

€2 :

2 TRBLE_OF CONTENTS

g5

43

gg 1.0 ABSTRACT

g9 2.0 REQUIREMENTS

60 2.1 EQUIPMENT

61 2.2 PRELIMINARY REQUIREMENTS

gg 2.3 EXECUTION TIME

g‘g’ 3.0 STARTING ADDRESS

Eg 4.0 PROGRAM CONTROL ANC CPERATOR ACTION
T4

Eg 5.0 SWITCH OPTIONS

;? 5.0 PROGRAM DESCRIPTION

;% 7.0 ERROR REPORTING

74 8. HRNDLERS AND COMMON ROUTINES

75 8.2 TRAP HANDLER

76 8.2 SCOPE HANDLER

77 8.3 ERROR HANDLER

78 8.4 TRAP CATCHER

79 8.5 POWER DOWN AND UP RGUTIMNES

8C 8.6 CLRREG ROUTINE

8] _ 8.7 RCATCH RCUTINE

82 8.8 CRDY ROUTINE

&3 8.9 DINT ROUTINE

84 8.10 RVEC ROUTINE




UNIBUS
DZKUBR.

8DDCJDC')
N LW+

$—0 ot purt Pt Pt § = st e Ppe P=a £ IO

Bt s s Pt Pt ot P Pt Pt s Pt o B s b s Pt t Bt 0 Pt Pt Pt Pt
OO NNOU £ WM OO0~

RN

Y o o
Y
(O~ L

)

[y Ay T o
(NINININININIAIAIN]
M\ LWhur—-0OWw

’—
LW
oW

EX
P

ERCISOR MODULE DIRGNOSTIC

11

GOl

MACYLLl 27(732) 17-SEP-76 15:49 PRGE 4

PAGE 3

1.0 ABSTRACT

THE ¥NI?¥S XERCISOR (UBE) MODULE DIRGNOSTIC IS COMPRISED OF A SERIES
OF TES HRT CHECK ALL PROGRAMMATICALLY ACCESSHBLE ARERS OF THE
EXERCISORS ( 95%). THE TESTS RRE ARRANGED IN A LOGICAL ORCER SUCH
THRT SIMPLER FUNCTIONS ARE EXAMINED FIRST FOLLOWED BY THE MORE COMPLEX
ONES. THE TESTS BUILD ON_ONE ANOTHER SJCH THAT THE PRESENT TEST WILL
USE HARDWARE PREVIOUSLY TESTED. THIS SHOULD PROVIDE R VERY EFFECTIVE
DEGREE OF FRULT ISOLATION,

THE PROGRAM IS WRITTEN TO TEST A MAXIMUM OF FOUR UBE'S AT ONE TIME AND
IS INTENDED TO RUN IN A STAND-ALONE ENVIRCNMENT.

2.0 REQUIREMENTS

2.1 EQUIPMENT

1. A WORKING PDP-11 AND UNIBUS

2. R WORKING TELETYPE

3. R GJOOD 6K OF MEMORY

4. R MINIMUM OF 1 TO R MAXIMUM OF 4 UBE ON THE SYSTEM

2.2 PRELIMINARY REQUIREMENTS

IT 1S EXPECTED THAT THE MOCULE WILL HAVE BEEN TESTED ON A GR_ OR
SIMILAR TESTER. ~ THIS IS TO ENSURE THAT THOSE AREAS THAT CAN NCT BE
THOUROUGHLY EXERCISED BY THIS PROGRAM RRE WORKING. THESE RREARS ARE:

1. WRONG GRANT ERROR BIT
2. NO, NO SACK TIME OUT ERROR BIT

3. WRONG A LINES ERRCR BIT

4. NO GRANT OR NOT ONE GRANT ERROR BIT
5. NO INTERRUPT SSYN ERROR BIT

6. INHIBIT 5ACK LOSIC.

IN RDDITION THE PRSSING OF GRANTS CAN NOT BE TESTED IF ONLY ONE
EXERCISOR IS PRESENT (SEE SECTION 6.0). ON THOSE MRCHINES THART DON'T

HAVE A  PARITY TRAP_ (11/0S 1,203, THE PARITY HARCWARE IS NJT
CHECKED.ALS0, THE POWER DOWN™tEST SHOULD NOT BE RUN ON THE 11-CS.

2.3 EXECUTION TIME
FOR AN ERROR FREE, FIRST PRSS RUN ON AN 11-4S KWITH CORE MEMORY, IT
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TARKES APPROXIMARTELY 1S SECONDS PER UBE TESTED.
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3.0 STARTING ADDRESS

200 - FOR NORMAL STARTUP AND RESTART
1100 - IF HALTED IN INTERRUPT TEST AND WISH TO RESTART

4.0 PROGRAM CONTROL AND OPERATOR RCTION

4.1
THE PAPER TAPE IS LOADED USING THE STANDARD PROCEDURE FOR ASS. TAPES.

4.2
LORD ADDRESS 200

4.3
IF THE POWER DOWN SEQUENCE IS TO BE TESTED SET SW4=i.

4.4

IF MORE THAN ONE EXERCISOR IS PRESENT AND IT IS DESIRED TO INWIBIT
TESTING ONE OR MORE OF THEM, SET THE CORRESPONCING SWQ,1,2,3=1.
SWITCH O CORRESPONDS TQ THE UBE WHICH HAS THE LOWEST ADDRESS' ON’ THE
BUS. SWITCH 1 T0 THE NEXT HIGHEST ETC.. ALL UBE SHOULD NOT BE
INHIBITED. 'IF THIS IS DONE THE PROGRAM WILL TRAP TO 4 RFTER SEVERAL
END OF PRSSES. IF ALL EXERCISORS ARE TO BE TESTED SW0,1,2,3=0.

4.5
STRRT TEST

S.0 SWITCH OPTIONS

SWdlS

= HALT ON ERROR
SW<IY>=

LOOP ON TEST

s e
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199 | SW(12>=1  INHIBIT MOST TYPEOUTS EXCEPT ERROR
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Sﬂillzfi éNHIBIT TEST ITERATIONS

§u<6g3§1 gﬁb 8 ERRO

SW«Q% =1 TEST POWER DOWN

SW<03>=1 INHIBIT TEST OF UBEY

W02 =1 INHIB T TEST OF UBE3

W<BI>=1 INHIBIT TEST OF UBE2
SW«D0>=!  INHIBIT TEST OF UBEI

5.1 SW<1S)

THE PROGRAM HALTS ON ENCOUNTERING AN ERRCR RFTER PRINTING OQUT THE
ERROR MESSAGE. PRESSING ’'CONTINUE’® RESTORES NORMAL PROGRAM CPERATION.

S.2 SW(I®H

THE _PROGRAM LOOPS ON THE SUBTEST THART IS BEING EXECUTED WHEN THE
SWITCH IS PUT ON.

5.3 SRdD
THIS SWITCH INHIBITS ALL ERROR TYPEOUTS

5.4 SWdi2»
THIS SWITCH INHIBITS MOST TYPEQUTS EXCEPT ERROR TYPEQUTS.

5.5 SW¢«1D
WHEN ONE ITERARTIONS OF ERCH TEST IS INHIBITED.

5.6 SW«1D»
THE BELL IS RUNG UPON ENCOUNTERING AN ERROR.

5.7 SWWOP

UPON FINDING AN ERROR, THE PROGRAM WILL CYCLE FROM THE POINT OF ERROR
TO THE PREVIO.S SCOPE STRTEMENT (SEE SEC. 8.2).
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5.8 SW«O¥

WHEN SET THIS SWITCA ENRBLES THE TEST OF THE POWER DOWN SEQUENCE AND
THE_TEST THAT DCLO CLEARS EECC BE?Q BECR QN? BECR! REGISTERE. THIS
SWITCH SHOULD NOT BE SET WHEN RUNNING UNOER ACTLI SINCE A "POWER DOWN
WILL CRUSE AN ERROR STATEMENT FROM ACT.

5.9 SWWO3

WHEN SET THIS SWITCH INHIBITS TESTING OF THE FOURTH UBE ON THE_ BUS,
THE FOURTH EXERCISOP .S DEFINED AS THE EXERCISOR THAT RESPONDS TO THE
FOURTH LOWEST ADDRESS OF THE FOUR EXERCISORS. IF THERE ARE LESS THAN
FOUR THIS SWITCH HRS NO EFFECT ON THE PROGRAM.

5.10 SuW<d2»
WHEN SET THIS SWITCH INHIBITS TEST OF THAT UBE WITH THE THIRD LOWEST
RDDRESS IF THERE ARE LESS THAN THREE, THIS SWITCH HRS NG EFFECT ON

THE PROGRAM.

5.1l SWabh

WHEN SET THIS SWITCH INHIBITS TEST OF THAT UBE WITH THE SECOND LOWEST
gggg%gg. IF THERE ARE LESS THAN TWO, THIS SWITCH HRS NO EFFECT ON E

S.12 SW«d

WHEN SET THIS SWITCH INHIBITS TESTING THE LOWEST ADORESS EXERCISOR ON
THE BUSS. IF THERE IS ONE EXERCISOR, THIS SWITCH SHOULD NOT BE SET.

6.0 PROGRAM DESCRIPTION

- P A SR G R G e

UPON STRART OF THE PROGRAM, A MAP, CALLED EMAP, OF ALL THE EXERCISORS
PRESENT 1S TYPED oUT IN OCTAL. EACH BIT SET IN THE MARP CORRESPONDS T0
A UBE PRESENT. THE LEARST SIGNIFICANT BIT REPRESENTS THE UBE WHOSE
BEBC «DDRESS IS 770000, THE SECOND BIT REPRESENTS THE UBE WHOSE BEBD
ADDRESS IS 770020 AND S0 ON.A_ MAXIMUM OF 4 CONSECLTIVE UBES ARE
ALLOWED UP TO THE MAXIMUM ADDRESS OF 770076. THE ADDRESSES OF THE
FIRST UBE TO BE EXAMINED ARE THEN CALCULATED AND TESTS 1-37 ARE RUN.

THE PROGRAM THEN CHECKS IF MORE EXERCISORS ARE TO BE TESTED UP TO A
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MRXIMUM UF FOUR. WHEN THESE ARE DONE ANU IF THERE WERE MORE THAN ONE

UBE, THE LAST TEST IS EXECUTED.

ok
-

THIS TESTS THE PASSING OF GRANTS

R —
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/

BETWEEN THE EXERCISORS.

7.0 ERROR REPORTING

ERROR CALLS ARE MADE VIA THE EMT INSTRUC:ION. THE LOWER BYTE gF T4

INSTRUCTION IS ENCODED TO INDICATE THE ERRCR NUMBER. FOR EXAMPL

ERROR 1 WOULD BE (EMT+1) OR 104001. ~ONCE_ AN ERROR INSTRUCTION IS
EXECUTED, AN ERROR HANDLER ROUTINE WILL THEN PROCESS THE ERROR CALL.
THE ERROR MESSRGE TO BE TYPED IS DETERMINED FROM THE ITEM TABLE AT THE
BEGINNING_ OF THE PROGRAM. ITEM ! CORRESPONDS TQ ERROR 1 AND SO ON.
;gEEéTEN TRBLE CONTAINS A SERIES OF POINTERS TO THE MESSAGE TO BE

EVERY TIME AN ERROR OCCURS, THE PC OF THE ERROR CALL IS TYPED OUT.
THIS WILL TELL THE USER THE EXACT TEST WHERE THE ERROR OCCURRED. MANY
TIMES OTHER PERTINENT INFORMATION IS TYPED OUT RS THE CONTENTS OF
REGISTERS AND BAD ADDRESSES.

ALL MESSAGES REFER TO THE UBE. FOR EXAMPLE, THE MESSAGE "DATI FRILED
;gnogET READY* MEANS THAT THE UBE WHEN IT DID A DATI FRILED 70 SET ITS

IT SHOULD BE POINTED OUT WHEN TROUBLE SHOQTING A FAILING BOARD, THAT
THE FIRST ERROR REPORTED SHOULD BE THE FIRST ONE FIXED. THIS IS
BECAUSE THE NATURE OF THE HARDWARE AND SQFTWARE CAN CAUSE ADDITIONAL,
FALSE OR MISLERDING ERROR MESSAGES TO APPEAR RFTER THE FIRST ONE.
SINCE THE TESTS BUILD ON ONE ANOTHER AND INVOLVE PREVIOUSLY TESTED
HARDWARE, IT WILL RAID IN THE FAULT ISOLATIGN TO LOOK UP THE TESTS
PREVIOUSLY RUN TO KNOW WHICH HRROWARE™ HAS BEEN TESTED.ALSO, WHEN
MULTIPLE URES ARE BEING TESTED,A UBE CAN FwIL IN SUCH A WAY AS TO
CAUSE FALSE ERROR REPCRTS ON A G000 BOARD. THIS IS ESPECIALLY TRUE WHEN
THE FIRST FAILING UBE REPORTS A “"FATAL ERROR™.DUE TO THIS,IT IS
SUGGESTED THAT THE FIRST FAILING BOARD REPORTED SHOULD BE REPAIRED
BEFORE PROCEEDING TO TEST THE OTHERS.

8.0 HANDLERS AND COMMON ROUTINES

8.1 TRAP HANDLER

THIS HANDLER USES THE TRAP INSTRUCTION. THE LOWER BYTE CF THE
INSTRUCTION IS ENCODED DIFFERENTLY FOR ERCH OF THE DIFFERENT ROUTINES
THAT USE IT. WHEN A CALL FOR A ROUTINE IS EXECUTED R TRRP QCCLSS TO
THE_ HANDLER LOCATED AT $TRAP. THE HANDLER THEN DETERMINES 8Y LOOKING
AT THE LOWER BYTE WHICH ADDRESS TO GO TO FOR SERVICING THE CALL. THE
FOLLOWING ROUTINES USE THIS HANDLER:
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l. TYPE - THIS ROUTINE 1S USED TO TYPE ASC1Z MESSAGES.
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2. TYPOC,TYPOS,TYPON ~ THESE ROJTINES ARE USED TC CHANGE A
BINARY NUMBER TO A & DIGTT JCTAL NUMBER AND TYPE :T.

3. TYPDS - THI RggY}NE CONVERTS A BINRRY NUMBER TQO CECIMAL
NUMBER AND TYP T.

8.2 SCOPE HANDLER

THIS HANDLER 1S CALLED VIA THE *IOT' TRAP. WHEN 'SCOPE' IS EXECUTED
AN "*ICT' TRAP_ QCCURS TO THE MEMORY LOCATION *S$SCCPE’. DEPENDING (Y
THE SWITCH SETTINGS, THE HANDLER THEN DECIDES TO LOQP ON TEST, LOGP (.
ERRIR ETC.” THE SCOPE SVATEMENT THAT 15 LCCATED AT THE FIRST
INSTRUCTION OF THE FOL_OWING TEST IS THE ONE THAT ENRBLES THE CESIREC
ACTION (LOOPING ETC.) FOR THE PRESENT TEST.

8.3 ERROR MANDLER

THIS HANDLER USES THE 'EMY' TRAP. THE LOWER BYTE OF THE INSTRLCTICN
1S ENCODED TQ INDICATE THE ERROR NUM3ER. FOR EXAMPLE ERROR | WOULD 8E
EMT+1) OR_104001. ONCE AN EFROR INSTRUCTION IS EXECLTED THE ERROR
HANDLER DETERMINES THE MESSARGE 7O BE TYPED. AN ITEM TRBLE AT THE
SEGINNING CF THE PROGRAM CONTRINS POINTERS FCR ERCH MESSRGE TO SE
TYPED. ER(CH ITEM (CORRESPONDS TO ERCH ERRIR (ITEM 1 CORRESPONDS TO
ggégs %iﬁE 53? ‘ERRTYP’ ROUTINE THEN PROCESSES THE TRBLE FCR THE FINAL
t JT.

8.4 TRAP CRTCHER

THIS IS A SERIES OF INSTRUCTICNS SYARTING IN LCCRTICN 3 TQ_ DEVECT
3?5;2;8550 TRAPS AND INTERRUPTS TO THE TRAP AND INTERRUPT VECTCR wRER

EACH VECTOR PC_ ADDRESS IS LORDED WITH THE ADCRESS COF THE NEAT
LOCATION, _ ThE NEXT LOCATION IS LCADED WITH R HALT. THLS AN ILLEGRL
TRAF OR INTERRUPT WILL CAUSE R WALT AT THE TRAP PSW LOCATION PLUS 2.

ONCE A HALT OCCURS, BY EXAMINING THE CONTENTS OF THE ADCRESS PCINTED
T0 BY THE STASK. THE VALLE OF THE PC WHEN THE TRAP JR INTERRLST
CCURRED CAN BE OEYERMINED.

8.5 POWER DOWN ANC UP ROUTINES

WHEN R_POWRER FAIL CONDITION CCCURS, THE CONTENTS OF REGISTERS RO-RY
QSE RE?#EEEDON THE STACK. WHEN THE PCWER RETURNS, THE SAME REGISTERS
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8.6 CLRREG ROUTINE

THIS SUBROUTINE WILL CLEAR ALL THE REGISTERS AND ERROR COMDITICNS OF -
THE UBE PRESENTLY BEING TESTED.

8.7 RCATCH ROUTINE

THIS ROUTINE RESTORES THE TRAP CATCHER TJ THE VECTOR ARER OF THE LSE
FRESENTLY BEING TESTED.

9.8 CRDY ROUTINE

THIS RCUTINE CHECKS FOR THE REACY BIT 7O SET FROM THE UBE PRESENTLY
BEING TESTED. IF REACY FAILS 7C SET IN A TIME > 130 MICROSECINCS. THE
LS8 JF REGISTER R IS SET 10 A IME. .

3 OINT ROUTINE .-
IS RQUTINE IS USED TO DISREGARD INTERRUPTS FRCM THE _BE UNDER TEST.

£.
“H
I7_ PLACES THE ADCRESS OF THE NEXT LOCRTICN IN THE UBE'S VECTOR ARER.
THE NEXT LOCRTICN THEN CONTRINS AN 'RTI® INSTRUCTION.

8.10 RVEC ROUTINE

ThIS SLBRCUTINE RESTORES THE “ECTOR mRER D-55 FRC™ THE STRCK AND PLTS
THE TRWP CRTCHER IN THE REMAINING LOCATIONS.

§.11 TERRPC ROUTINE

THIS ROUTINE IS USED ANY TIME AN ERROR JCCURS. 1T TYPES CuT THE PC OF
THE ERROR MESSRGE.

[
.TITLE UNIBUS EXERCISOR MCOULE DIRGNOSTIC
:#COPYRIGHT (C) OCT 29, 1974

:»DIGITAL EQUIPMENT CORP.

.wnvunnn MRSS. 01754

.pnocnnn BY WARREN SALTZ

Q'HIS PROGRAM WAS ARSSEMBLED USING THE PDP-1]1 MRINDEC SYSMAC
QPQCKRGE (MRINDEC-11-D2GARC-C2), SEPT 1N, 1976.
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HALT ON ERROR
LOCP ON TEST

INHIBIT ERROR_TYPEOUTS

INHIBIT MOST TYPECUTS EXCEPT ERRIR
INMIBIT ITERRTIONS

BELL ON ERROR

LOOP Of ERROR

TEST POWER DOWN

INHIBIT TEST OF UBE Y

INHIBIT TEST OF UBt 3

INHIBIT TEST OF UBE 2

INHIBIT TETS OF UBE |

SBTTL BRSIC DEFINITICONS
s #INITIAL RDDRESS CF THE STACK POINTER #x# 1100 ###

§TRCK=

LEQUIV EMT ERROR
LEQUIV  IJT,SCOPE

1100

; :BASIC DEFINITION QF ERROR CALL
1:BRSIC CEFINITION OF SCOPE CALL

+*MISCELLANEOUS DEFINITIONS

HT 11 :3CODE FOR HORIZOhTRL TRB
“R= ! CODE FOR fnnnxncs RE TURN
CRLF= 200 ..coo= FOR CARRIAGE RETURN-LIME FEED
FS= 177776 : :PROCESSOR STRTUS WCRD
JEQUIV PS,FSW
STKLMT= 17277y .,svncx LIMIT REGISTER
PIRG= 17777 ' PROGRAM INTERRUPT REQUEST REGISTER
OSWR= 17757 : {HARDWARE SWITC~ REGISTER
05ISP= 177570 .,Hnnounae DISPLAY REGISTER
#GENERAL PURPOSE REGISTER DEFINITIONS
Ao= *.0 : s GENERAL REGISTER
Rl= %1 : :GENERAL REGISTER
R2= %2 -+ GENERAL REGISTER
R3= %3 + s GENERAL REGISTER
Rdz "4 GENERAL REGISTER
RE= %6 : s GENERAL REGISTER
R7= %? : $GENERAL REGISTER
SP= %“b ooSTan POINTER
PC= %? : : PROGRAM COUNTER
- #PRIORITY LEVEL DEFINITIONS
PRO=" O .- PRIORITY LEVEL O
PRI= 40 s PRIORITY LEVEL |
PR2= 1C0 :sPRIORITY LEVEL 2
PR3= 140 ;;PRIOR{TY LEVEL 3
PRY= 200 +sPRIORITY LEVEL M
PRS= 240 ::PRIORITY LEVEL §
PRb= 300 + :PRICRITY LEVEL &
PR7= 340 ¢ :PRIORITY LEVEL ?
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:2BASIC “CPU"™ TRAP VECTOR ADDRESSES

ERRVEC= Y4 .+ TIME OUT AND OTHER EFRCRS

RESVEC= 10 ,,stenvso AND ILLEGAL INSTRUCTIONS
TBITVEC 14 "1% BIT

TVEC= 14 : + TRACE TRAP

eprvsc- 14 BREQKPOINT TRAP (BPT

TOTVEC= ao s L INPUT/OUTPUT TRAP (IOT) ##SCOPE %4
PURVEC= & PONER FAIL

MTVEC= g ,,EHULRTOR TRAP (EMT) #¥ERROR##
RAPVEC=34 TRAP" TRAP

TKVEC= ::TTY KEYBOARD VECTOR

TPVEC= s 1:1TY PRINTER VECTOR
PIRGVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR
0B=170000 bnrn BUFFER OF LOWEST ADDRESS UBE

.SBTTL TRAP CATCHER

=0

:#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A .42 HALT"

; #SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUP 15

iLOCQTIONlﬂqCONTRINS 0 TO CATCH IMPROPERLY LOADED VECTORS
DISPREG: HORD 0 ; SOFTWARE DISPLAY REGISTER
SWREG: CRD O ..SOFTHQRE SWITCH REGISTER

.SBTTL STGRTING ABDRESSES)

JMP &8START ;;JUMP TO STRRTING RDDRESS OF PROGRAM

.=1100

RSTART: MOV 8000137,38200 ;RESTART HERE IF HALTED IN INTERRUPT TEST
MOV 8START, 98202
E”? 55 21020 una vscrgn AREA DESTRCYED IN INT. TEST®

JSR PC,RVEC s RESTORE VELTOR RRER
J8STRRT :G0 TO BEGINNING COF PRIGRAM

CERERERRARERRARRRRARERERREHRRR AR IR ERR R AR RR SRR R RRRRERERRRRRED
HbOKS REOUI%ED BY ACTI!

e +SAVE PC
ssggno +:1)SET LCC.46 TO ACORESS OF 3ENDRD IN .3EOQP
WORD O 132) SET LOC 52 T0 ZERQO
.=8SVvFC :: RESTORE PC
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.SBTTL

CUMMON TRGS

3 IR RN R R R R RS R R AR ER
;lTHéB TRB*E CSNTQ&NS VARIOUS COMMON STORAGE LOCRTIONS
IN THE PROGRAM.

s #US

.=113¢2
§CMTAG: + sSTART OF COMMON TAGS
$PASS: .WORD O : ; CONTAINS PASS COUNT
$TSThM: BYTE 0 + sCONTAINS THE TEST NUMBER
SERFLG: .BYTE O + sCONTRINS ERROR FLAG
SICNT: .WORD O + s CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O s ;CONTRINS SCOPE LOOP ADDRESS
SLPERR: .WORD O :; CONTRINS SCOPE RETURN FOR ERRCRS
SERTTL: .WORD O + sCONTAINS TOTAL ERRORS DETECTED
SITEMB: .BYTE O + ;CONTRINS ITEM CONTROL BYTE
SERMAX: .BYTE | ;s s CONTRINS MAX. ERRORS PER TEST
SERRPC: .WORD O :;CONTRINS PC OF LARST ERROR INSTRUCTION
$GDADR: .WORD O + s CONTRINS RDDRESS OF *GOOD* DRTR
$SDADR: .WORD O : s CONTAINS RDDRESS OF 'BAD’ DATA
$GDDAT: .WORD O + sCONTAINS *GOOD’ DATA
$BOOAT: .WORD O : s CONTRINS °BRD’ DATA

.ﬁgsg 8 : tRESERVED--NOT TO BE USED
$AUTOB: .BYTE O s s AUTOMARTIC MODE INDICATOR
$INTARG: .EE;E 8 : s INTERRUPT MODE INDICATOR
SWR: .WORD  DSKR ; ;ADDRESS OF SWITCH REGISTER
CISPLAY: .WORD DDISP : s ADDRESS OF DISPLAY REGISTER
$TKS:  177S60 :;TTY KBD STATUS
$TKB: 177562 +3TTY KBD BUFFER
$TPS:  177S84 :;TTY PRINTER STRTUS REG. ADDRESS
$TPB: 177566 :sTTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE O : ;CONTRAINS NULL CHRRACTER FOR FILLS
$FILLS: .BYTE @2 »;CONTRINS 8 OF FILLER CHARACTERS RELUIRED
SFILLC: .BYTE 12 s INSERT FILL CHARS. AFTER R “LINE FEED"
STPFLG: .BYTE O s “TERMINAL RAVRAILABLE™ FLAG (BIT<Q07>=0=YES
$REGRD: .WORD O s sCONTRINS THE ADDRESS FROM

«+WHICH (SREGO) WAS OBYRINED

$REGO: .WORD O ;s sCONTRINS ( (SREGRD)+0)
SREGl: .WORD O ; sCONTAINS ((SREGRD)+2)
$REGE: .WORD O s s CONTARINS ( (SREGAD)+4)
SREG3: .WORD O s :CONTRINS ((SREGAD)+B)
$TMPO: .WCRD O ::USER DEF INED
$TMPL: .WORD O s ;USER DEF INED
$TMP2: .WORD O + s USER OEF INED
$TMP3: .WORD O : sUSER DEF INED
SRRt D R APE "R ERROR ACORESS

: s S
$BELL: .ASCIZ <207><3?7>¢37?> ;;CODE FOR BELL
$QUES: .ARSCII ~/?/ : + s QUESTION MARK
$CRLF: .ASCI1 1S : ; CARRIAGE RETURN
SLF: LRSCIZ «l& s LINE FEED

R R i At SR R R R AR R R R RN IR R RN R R R RN R RN e
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021034
021102
021142
000000

021152
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000000

021220
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g21142
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00C000

021416
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.SBTTL ERROR POINTER TARBLE

+#THIS TRABLE CONTA NS TH INFORHQT ? R _EACH ERROR THAT CAN CCUR
s ¥THE_ INFORMATION IS 0 HE INOEX NUMBER_FOUND
:#LOCATION SITEMB, THIS NUHBER INDICRTES WHICH ITEM IN THE TQBLECIS PERTINENT.

iNOTEl IF SITEMB IS O THE ONLY PERTINENT DATA IS ($ERR
iNOTEE EQCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED RS FOLLOWS:
s ¥ EM ;POINTS TO THE ERROR MESSAGE
s % OH ,,POINTS T0 THE DQTR HERDER
% DT «POINTS TO THE DATA
3 DF .,POINTS T0 THE DATA FORMAT
SERRTB:
s ITEML
EM!
0
Q
0
s ITEM2
EM2
DHe
DTe
0
: ITEM3
EM3
DH3
013
0
.ITEH q
EMY
DHY
DTN
0
sITEM S
EMS
DN
DTH
0
<ITEM &
EME
DH4
DTy
0
s ITEM 7
EM?
DH?
D17
0
;ITEM B
EMS
0
0
0
; ITEM §
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763 s ITEM
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000000
000C00
000000

000000
022545
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000000
000000
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023000
000000
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023052
022723
023000
000000
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023000
000000
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000000
000000
000000
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;8E8D “HDDRBLA DF UBE UNDER TES!

'BECc ADDREGS OF LBE LNDER TEST

:BEBA ADDRESS OF USE UNDER TEST

:BECR) ADDRESS OF UBE LNDER TEST

ADCRESS OF LBE UNDER TEST
CLEAR_ERROR ADORESS OF LBE UNDER TESY

; INTERRUPT VECTOR ADDRESS OF LSE LNDER TEST

0 _RODRESS
:BEBO ACDRESS OF FIRST LBE TESTED

JLE DIRGNISTIC MROYLL 27(732) [I7-SEP=T6 15:49 PAGE 26
R PIOINTER TRBLE '
0
0
0
JITEM T
EM??
C
4
0
< ITEM 7
EMTS
Dri4
DT
0
JITEM TS
8
0
0
2
< ITEM B0
EM33
g
0
0
:ITEM 8!
EMS!
ol L1}
D14
.0
sITEM B2
EMge
0
)
0
:ITEM 83
EMB3
4]
8
0
<ITEM 89
EMBY
0
8
eMRP: WCRD O +MAP OF UBE PRESENT
TMAP: .WCRD O : TEMPORARY HRP
SPIR: .WORD O cwrer P
BEBD: .WCRD O
BECC: .WORD 0
BE3H: .WORD 0
BECR!: .WOR3 D R
BECR2: .WORD O :BECRE
BERE: .WORD 0
IATVEC: .WORD O :
£GO: LWORD 170014 (G
£18D: .WCORD 3
BEICC: LWORD D

:BECC RODRESS OF FINST JBE TESTED
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OInGBR.P1I ERRCR PJTNTER TRBLE .
if:g gcggag 088888 ggigg: .aggo 0 ;assg ngoasss orrréngr UBE rgsrgo

- T L T . H
1143 00284 800000 ezxcné: .uonB 3 ;BEERé nBBhEég 8r riné* HEE rEétEB
1244 90385) 000090 BEIRE: .WORC 0 ;CLEAR ERROR ADDRESS OF FIRST UBE TESTED
1145 D03852 0C0530 SEIVEC: .WORC O : 'NTERRUPT VECTOR ADDRESS OF FIRST LBE TESTEL
1148 003584 (02200 BE28D: .WORD 0 BEBD ADDRESS OF SECOND UBE TESTED
1:4° Q02886 (000000 BESCC: .WCRD 0 +BECC RDORESS OF SECOND UBE TESTED
1148 002560 090000 BE2BA: .WORD 0 :BEBA ADDRESS OF SECOND UBE TESTED
1143 002862 (00000 BEACR1: .WORD 0 :BECR1 ADORESS OF SECOND UBE TESTED
1750 202864 000900 BE2CR2: .WORD 0 :BECR2 ADDRESS OF SECOND UBE TESTED
1181 003566 000000 BEZRE: .WORD 0 :CLEAR ERROR_ADCRESS OF SEGOND UBE TESTED
1:82 032570 202250 BEAVEC: .WORD O . INTERRUPT VECTOR ROURESS OF SECOND USE TESTEC
1183 0035T2 000000 BE3BD: .WORD Q :BEBD ADDRESS OF THIRD UBE TESTED :
1189 522574 900090 BE3CC: .WORD © :BECC ADORESS OF THIRD UBE TESTED
1185 Q0257s 000000 BE3BA: .WORD O :BEBA ADORESS OF THIRD UBE TESTED
1156 02800 0020C0 SE3CR1: .WORD C :BECR] ADDRESS OF THIRD UBE TESTED
1187 0p260z 002000 SE3CR2: .WORD 0 :BECR2 ACCRESS OF THIRD LBE TESTES
1159 092604 000000 BE3RE: .WORD § :CLEAR ERROR ADDCRESS OF THIRD UBE TESTED
<183 052606 009000 SS3IVEC: .WIRD 0 : INERRUPT VECTOR RDDRESS CF THIRD UBE “ESTED
1168 0C2ei0 0295000 8E483: .WORD 9 :BEBD ADDRESS OF FOURTH UBE TESTED
ile] 002612 000000 BEWCC: .WORD O :8ECC ADDRESS OF FOURTH UBE TESTEL
1.5 002614 020000 8E4BA: .WORD 3 :BEBA ACORESS OF FCURTH LBE TESTED
1'e3 .72616 DOCCOC BEYCR1: .WCRD 9 :BECR]1 RDCRESS OF FOURTH JBE TESTED
1.24 119620 000923 BE4CR2: .WORD D :BECR2 RDDRESS OF FOURTH UBE TESTED
. %5 Q2622 0OCCOD BEMRE: .WOSRD 0 :CLEAR ERROR RDDRESS OF FOLRTH UBE TESTED
S1es5 (002628 005070 EEMVEC: .WORC © : INTERRUPT VECTOR RDORESS OF FOURTH LBE TES™ED
1187 0203626 (00CD CNT:  LWORD 0 :COUNT OF UBE TESTED
1188 002630 000300 NO: "WCRD 0 - INDEX NUMBER FOR ADDRESS OF 1,2,3,4 B¢
! 1&9 : CSEREERERR AR REEARPRRERERRRRRR A LR R AR R RERR R AL R RN RAA R AR IRLEAD
1170 R R ERERREERE R R R R R R R R R R R R AR R PR R R R R R R R R PR R AP RR AL AR RN AR R LRREDR
1i71 002832 §*ART:
i1 .SSTTL  INITIA_IZE THE COMMON TRSS
1173 TLEAR THE COMMON TASS <3CMTAS AREA
1174 022632 012706 001132 MOV $SCMTRG, R ::FIRST LOCATION T2 BE CLERRED
1178 252635 005026 CLR {RE)+ : :CLERR MEMORY LOCRTION
Y17 02«40 (022706 001172 CMP 8SWUR,RE ;;DCONE”
1177 0DPe4d 00137 BNE .=b ; :LOOF BACK IF NO
1178 002848 012706 170i100 MOV 8STACK, SP s:oLTUP THE STRCK POINTER
179 ) ;s INITIALIZE A FEW_VECHORS
1185 £o2682 212737 018370 009220 MOV $8ScCPE, 38I0TVEC ;:10T VECTOR FOR SCOPE ROUTINE
1181 [P3egpl 212737 00C340 CCOD22 MOV 8340, ast0oTVvEC+2 ;:[EVEL 7
1182 002666 (12737 Dle620 070030 MOV sSERROR, IsEMTVEC ' : ;EMT VECTOR FOR ERROR ROUTIME
1i83 002674 012737 000348 Cu0032 MOV 8340, JsEMTVEC+2 ;:(EVEL ?
| 184 0C2702 012737 (020014 000034 MOV sSTRAP, 98TRAPVEC : : TRAP VECTIR FOR TRAP CALLS

1185 002710 0!2737 000340 000036 MCV 8340, JBTRAPVEC+2; LEVEL ?
1196 002716 012737 020064 000024 MOV sSPLADN, 38PURVEC ' ; PCWER FAILURE VECTOR
1i87 002724 012737 000340 000026 MOV 8340, J8PWRVEC+2 ;;&EVE ?
1188 009732 016767 013110 013i90 MOV SENDLT.SEOPCT  ::SETUP END-OF -PROGRAM COUNTER
1:89 002740 D0S0e? 176270 CLR §TIMES s INITIALIZE NUMBER OF ITERATIONS
1190 (002744 O0OEQE? 176266 CLR §ESCAPE : :CLEAR THE ESCAPE ON ERRCR RQDRESS
1131 002750 112767 000CO! 176171 MOVB  #1,SERMAX s +ALLOW ONE ERROR PER TEST .
1192 002786 012767 002756 176154 MOV s.,SLPADR s INITIALIZE THE LOOP RODRESS FOR SCJOPE
1193 0027e4 012767 0027e4 178150 MOV 8. SLPERR ::SETUP THE ERROR LOOP RCORESS
1199 +:SIZE FOR A MAROWARE SWITCh REGISTER. IF NOT FOUNC OR IT 1S
1158 :EGUAL TO A *-1" GSETUP FOR R SOFTWARE SWIT W REGISTER.
118 002772 013746 1NC0OOM MOV JUERRVEC,-(SP) ;:SmvE ERRJR VECTOR

.
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R SBBURHTERY

002776
003004
003012
OSQ

b

KIS

003036

Q12737
01876’
012767

-y =y
0o f

1012

T

000302

3;283?

932737
001004
109401
104401
00S36?
012767
012767
012737
012737
012701
0127C0
gos7.
05006
062701
006!

104401
016746
104402
104401
000414

820027
021346
026727
001350
134001
004767
0CC1e7

COo0CO!

177336
£00C20

000029
CCCC06

CCCA%6
012200

003C10
177246

013260
012532

167760
167762

{E77Ee

167776
157770

200004
~6160

176154
1?614“

1761
1761

furu

4
0

go11ve

000006

822004
Ca1L72

000000

177230
17?224
177§
17221
177210
177204

EQ3
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TRGS

64s:
£53:
B63:

TRRT1:

LOOP!:
500PE:

I

18:
MTRAP:

MYV 864§, §SERRVEC ,.SET P tRROR VECTOR

MOV - 8DSWR, SWR :SETUP FOR A HAROWARE SWICH PELISTER
MOV 80DISP,DISPLAY ::AND A HARDWARE DISPLAY nsczsrsn
cMP "i " JSKR ..rnv 70 REFERENCE HAROWARE SWR
BNE 13 ..BRRNgH IF NO TIMEOUT TRAP JCZURRED
a : Asgncaus Hnaoungs SWR IS NCT = -]
E?g .22: \SP) S8ET UP 3 ?R95 §8¥unn
MOV 8SWRE 3, SWR ..POINT TO0 SOFTWARE SWR
MOY 8D 1SPRES, DISPLA
MOV (SP)+, UIERRVE’ ..nesrons ERROR VECTOR
BIT #SW12,d8SwR « INMIBIT TYPEOUTS?
BNE STARRT! ‘BRANCH 1F YES
TYPE ,MS316 :UBE MODULE TEST
IESEEﬁg;'IE xh"PERs“I SHOULD BE IN TO PREVENT MULTIPLE SSYNS
MOV ® :INITIRLIZE SWITCH POINTER T LOCK AT FIRST SWITCH
MOV as?nnr SLPERR :SET UP RETURN FOR ERROR!
MOV SMTRAP. 384 :SET UP MAP TRAP
MOV #3240, 386 ss' PSW PRIORITY=?
MOV 8B, Al :CATR REG ROOR. OF FIRST REG
MOV 8 ho :LD PTER
18T (R) : 00K IF EXER. PRESENT.NO TRAPS
BIS RO,EMAP :YES, INDIC. EXER. PRESENT
ADD #2d.R! :LOOK AT NEXT EXER. ADOR.
ROL RO UPDATE PTER
CMP RO, 820 AT LAST usE?
BNE LOJPI :BRANCH IF NQT A~ ""ST PQSSIBLE EXER.
"EE 5séacw :RESTORE TRAP CATCHER
¢ 8 :
BIT #SW12,3585UR : INHIBIT TYPEOUTS?
BNE 1§ :BRANCH IF YES
TYPE ,MSGI i TYPE_MAP
MOV EMAP,-(SPS : :SAVE EMAP FOR TYPEQUT
TYPOC :+30 TrPE--0CTAL ARSCII(ALL DIGITS)
TYPE , $CRLF :
BR IAROC :30 CALC. ADDRESSES OF LBE
CMP RC, 810 AT END OF USE ADDRESS SPACE®
BNE LobP2 *NO LOOK RT NEXT EXER.
CMP smp 0 :YES, IS MAP = Q?
BNE A INO.BRANCH T0 A
ERROR ¢D1 no RESPONSE TC RES ADDRESSES OR NJ DEMIJE PRESENT
JSR PC, TERRPC :TYPE PC OF ERROR MSGa
mp sedp '60 TO END OF TEST

oA //////////////////’//z///////'/////////'////;/ﬁ.,/.,/13"//ﬁi:- ..... o !

ROUTINE TO CALCULATE ADDRESSES OF UBE TESTED

://////////////’///////////’///////’////////////4// Y VIR IR PR
tRop: MOV 8167780, BEBD - INITIALIZE BEBD

nog :{s;;sg. escg Inx}xgtxzs BECC

ngv llE??E&I Bﬁgnx EfNITfnL{EE 85821

MOV 8167776, BECR2 : INITIALIZE BECR2

MOV 8167770, BERE INITIALIZE BERE
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URERT
003340
Q0334

QoS4
003546

003552
€035k
053262
C03564
603570
003572

003600
203606
0023614
003820

3ie7bs
ltﬁl
012700
085020
0200¢2.
001374
012767
016767
062767
0627br
062767

199402
104401

216701
012700
81021
020027
001374
062767

012767
012767
105067
Q000Cs

179014
00250y
002536
0C2633
002536
177122
000020

003004

177042
100C0C

17?028

Ci0710
00002C

010674
17700¢

176772
176764
177072
02 4ee
176752

CQ124S

177952
QCesle

0Ces34
020016
0036cH

003624
178314

UNIBUS EMERCISOR MODULE DIRGNJSTIC
INITIRLIZ

1702
17?19‘

Bt 0t st Pt st Pt Pt P Pt
N NTINININE NN
NI~~~ 8
O(Ir—ep—epapap—=p— TV
4= I r— UMV L
OoOLro0o£s0OLommo

77034

177C1M

00117e

177030

178332
175326

MRACYL1Ll 27
THE COMMCON TRGS

732)

17-SEP-T6

FO3

15:49 PRGE 29

MOV 8170014, BEuO INIT% {25
MOV 8504 INTVEC PINITIA NTERRUPT VECTOR
MOV $BE18D,R0 ‘GET poxn*sn 70 PERMANENT VECTOR AREA
18: CLR (RO)+ :CLEAR PERMANENT VECTOR AREA
CMP RO, sNO :ENTIRE AREA CLERRED?
BNE 1§ :BRANCH IF NO
MOV aas1ao NO INITIALIZE POINTER TO BE1BD
MOV EMAP, THAP :MOVE MAP TO WORK AREA
ACALC: ROD #20. ' BEBD :CALC. ADDR. OF BEBD TESTING
ADD 820, BECC :CALC. ADDR. OF BECC TESTING
ADD %20, BEBA :CALC. ADDR. OF BEBA TESTING
ADD 820. BEZRI :CALC. ADOR. OF BECR! TESTING
ADD %20, BECR2 :CALS. ADDR. OF BECR2 TESTING
RO s20. BERE :CALC. ADDR. OF BERE TESTING
QEQ 84, INTVEC ?ﬁ%g' goop. OF INTERRUPT VECTOR
WLV
ASR TMAP :LOOK FOR 911 INDICATING EXERCISOR
SIC #100000, TMAP : CLERR MSB IF SET
BCS C : IF EXERCISOR PRESENT GG SEE IF TO BE TESTED
€7 Trap :ANY EXERCIS '35 LEFT?
8NE ACALC 'BRANCH IF MORE
IMP LAST :G2 10 LAST TEST
¢ BIT #20.SPTR :TESTED 4 UBE?
BEQ D :BRANCH IF NO
IMP LRST +G0 TO LAST TEST
0: BIT SPTR, 3aSWR :SHOULD THIS UBE BE TESTED”
BEQ E 'BRANCH IF YES
ASL SPTR 'ROTATE POINTER TC NEAT SWITCH
BR ACALC :LOCK FOR NEXT UBE
E: ASL SPTR ‘ROTATE POINTER TO NEXT SWITCh
NC UCNT :UPDATE COUNT OF UES TESTED
YPE ,M5G13 :TESTING UBE WITH BEBD nooazas
MOV BEBD. - (5P} : :SAVE BEBD FOR TYPEOU

TYPOC
TYPE ,SCRLF

36O TYPE--CCTAL RSCII(RLL DIGITS)

N R R R N Ay,
ROUTINE T0 STIRE TEHPORRRY ADDRESS JF UBE TESTING IN PERMANENT LC

HSESHSSSS S

MOV NO,RI
MOV #BEBD,RO

RPN I PR RN NN RN NN N I

;GET POINTER TO 3E1BC
:GET POINTER FOR SESD

VRNV

Fe MOV (RO)+.(R1)+ snve ACCRESSES

CMP no 18260 L SAVED?

BNE F ennncn IF NO

ADD 816,NO :UPDATE PTER TO NEXT UBE

MOV #FIRST, SLPADR sINIT. SCOPE WHEN MORE “HAN ! UBE

MOV #FIRST,SLPERR :INIT. SCOPE WHEN MORE THAN | JBE

CLRB $TSTNM :INIT. TEST NUMBER

RESET +INIT. ALL UBE FOR LOOPS
,.ll!i!Qll!l!ililiiiiIiilliiliiiiiil{!llill!liiiillii!iiiilii!iii
,hTEST 1 TEST ALL UBE REG CAN BE CLEARRED

.iRU CONTAINS ADDRESS OF REG LNDER TEST
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003822
203624
003£30
£03636
003644
003682
003680
003664
003670
003672
003578
0c3-00
003702
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MU=t —=pspapepapobspep

e OO0 IOV £ WHhu— OO W o -CM'UHD%
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e e e Pt Bt s Dt Pt b=t Pt e B e e $at Pt Pt Pt Pt Pt Pt e P e P
wmwmmmmmmwm%

1343 004006
1344 004014
1345 004020

1347 004022
1348 004026
1343 004030

1351 004034
1352 0CH404e
1353 004C46

Be 5t Bt Bt B0 Bt P P
(NI NN IINT NN o)
oo munwvun
LWM—-0OL000

UNISLS EXERCISOR MODJLE

Tl

0COM14

011667
104003
004767

012737
005037
000167

RGN
ST

176826
176626

175324
17830

176804
020000

027464
€12375

000203
176540

0CC006
002006
1751686
012300
000006

000006
010324

DO

STIC

MACY1l 27(732)

GO3

LL UBE REG CAN Bt CLERRED

+#IF THIS TEST FAILS, ALL FOLLOWING TESTS FOR THIS MOCULE ARE ASCRTED.
a3 i I TIR  T T R I TS AT S I AT A I T 22 AR R MR LT T2 2 XY T

172777

3000CH
00CCO&
176846

176574

176544

176522
000004

000004

1811
FIRST:

TOILOL:

TOILOS:

TOILCG:
TOILOZ:

TOLILON:

STRAP:

TOILOS:

SCOPE
MOV #STACK,SP
MOV 'Q”E kPSW
MOV 8STRAP, 384
MOV 8340, 286
MOV 80, aBECR2
CLR 9BERE

MOV BEBD, RO
CLR (RO}

CMP RO, BECR!
BEQ TOILO

15T (RD)

BEQ TOILO2

MOV RO, SREGD
MOV (RO) . SREG!
ERROR 1D2

CMP RO,BECR2
BNE TOILOE
BIT #20000,3BECR2
BEQ TOILOE

TYPE  MSGILY

JSR P&, TERRPC
BR T01(0S

TST (RO)*+
BR TOILOI

CMP 8200, 9BECRI
BNE TOILO3
MOV BECR2,RG

LR JBERE
CLR 2BECR2
BIT 8157777, 3BECRE
BNE TO1LO3
MOV 86,384
CLR Jsb
BR TST2

MOV (SP),SREGO
ERROR 103
JSR PC, TERRPC

MOV #&, 84
CLR 3sb
IMP NUBE!

17-SEP-T6 15:49 PAGE 30

sRESTORE STACK
:LOCK OUT INTERRUPTS

:SET UP NSSYN TRAP

+GET PSW PRIORTY =7

:D0 DATO TO CLEAR P2 81T IF SET
:CLEAR ERROR CCHOITIONS

+SETUP 7o LOOK AT FIRST REG.

' CLR UBE REG

s TESTING BZCR1?

:BRANCH IF YES

1S REG CLERRED?

:BRANCH IF VES

sSAVE FAILING RDDRESS

:SAVE BAD DATA

:FATAL ERROR:REG FRILED TO CLEAR
:DID BECR2 FAIL?

:BRANCH IF NO
' WAS CCOVF =17

; BRANCH IF NO

:DISREGARD BIT 13=1 OF BESR2
:TYPE PC OF ERROR MSG

:RESTORE TRAP

: INC RDDRESS

: CONTINUE LOOP

:ALL BITS IN BECR! O EXCEPT RDY?
:BRANCH TO ERROR IF NO

: INDICATE LOOKING AT BECR2
:RESET ERROR CONDITIONS

:CLERR BECR2

:1S BECR2 =0 EXECPT CCOVF?

:NO, TYPE ADDRESS AND DATR ERROR
RESTCRE TRAP CRTCHER

;360 TO NEXT TEST
;SAVE PC FROM STACK

*FATAL ERROR:CPU DID NCT RECEIVE SSYN
:TYPE PC OF ERROR MSG

:RESTORE TRAP CATCHER

;TEST NEXT UBE

RN R RN RERRREERRARERRRRRERRRRERAREFERERRERARRERRRRRARRRERRR RS

s #TEST 2
s

TEST BITS 1-56,8-14 OF BECRI AND BITS 0-3.14 CF BECR2 CHRMGE

*#R2, R3_CONTAIN THE TRUE AND COMPLEMENT TEST DATA

: #R4’CONTAINS A POINTER TO THE REG ADDRESS BEING TESTED
:#RS CONTATNS THE MASKED CONTENTS OF THE REG BEING TESTED
; #THPL CONTAINS THE MASK FOR THE REG

:¥IF THIS TEST FAILS
;;illll!lllil{iiilil

ALL FOLLOWING TESTS FOR THIS MODULE ARE RBCORTED
b r R E s R R R R R R R RN R R R AR AR R R R R AR AR RRR




UNIBUS EXERCISOR MODULE DIRGNOSTIC
e TEST BITS 1-6,8-14 OF BECR1 AND BITS 0-3,14 OF BECR2 CHANGE

DIRUBR.PLI

1385
1366
1367
1368
1369
13(3

04052

04054
804060
004966
004072
004576
004102
004105
0041 14
004120
004122
0041234
004136
004130
004132
004134
004136
004142
004146
004152
DO415Y4
004165
004162
004170

00425¢

Co426
00426
004266
004274
004300
004304

000004
012706
012737
012700
012701
010130

001100
000340

175052
175250
175046

176346
020000

Q274e4
glelz2
Cl0164

175006

042012
000CCS
0C2526
187777
176250

001100
000340
002516
000001

177776

175112

176336

174754

177776

HO3
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TSTe:  SCOPE
MOV &STACK, SP ;RESTORE STACK

MOV 8340, 94PSW :LOCK OUT INTERRUPTS

MOV #52662,R2 'SETUP TEST DATA BECRI

MOV 825324 R3 tSETUP COMP. TEST DATA BECRI

MOV sBECRI,RY :LORD ADDRESS PTER. FOR BECRA!

SLR JBERE : CLEAR ERROR CONDITICNS

MOV #177777.$TMPI 'LOAD MASK TO LOOK AT ALL BECR!
T02L03: MOV $TMP1 RS :LOAD RS WITH MASK

MOV (R4) RO 'GET RDDRESS OF BECR TESTING

MOV R2, (RO) :L0AD BECR WITH DATA

MOv (RO),RI GET CONTENTS OF BECR

COM RI ONLY LOOK AT BITS

BIC R!,RS :SET IN MARSK =RS

CMP RS'R2 :DATA OK?

BEQ T02LO1 :BRANCH IF YES
102L02: MOV (RY), $REGO :SAVE BECR ADDRESS

MOV (RO)’SREG] :SAVE BECR BAD DATA

MOV R2, SREG2 :SAVE GOOD DATA

ERROR 1D6 :FATAL ERROR: CONTROL REG HELD WRONG DATA

CMP (RY) ,BECR2 :DID BECR2 FAIL®

BNE TO2LOM ‘BRANCH IF NO

BIT 820000, JBECR2 WAS CCOVF=1?

BEQ TO2LO4 :BRANCH IF NO

TYPE ,MSGLY4 :DISREGARD BIT 13=1 OF BECR2
T02L04: JSR PL, TERRPC :TYPE PC OF ERROR MSG

IMP NUBE ‘TEST NEXT USE
T02L01: MOV R3, R2 ' XFER NEW TEST DATA

MOV RZ. (RO) :LOAD BECR WITH COMP.DATA

MOV (RO) Rl 1GET CONTENTS OF BECR

MOV $TMPI,RS :LORD RS WITH MASK

COM RI :ONLY LOOK AT BITS

BIC RI,RS :SET IN MASK =RS

CMP RS R2 :DATR OK?

BNE T02L02 BRANCH IF NO

MOV #40012,R2 :SETUP TEST DATA BECR2

MOV #5,R3 :SETUP COMP. TEST CATA BECR2

MOV sBECR2,RY : LORD ADDRESS PTER. FOR BECR2

MOV #157777,3TMPI +HAVE MASK LOOK AT ALL BECR2 EXECPT CCOVF

CMP RO,BECR2 s TESTED BECR2?

BNE TO2LO3 NG, BRANCK TO START TEST OF BECR2
HH EREFARERAEEEREEEE L LR ERREEEEERER AR B E R RS RRR R AR EERREREREEERERRRE
s $TEST 3 FLORT A ’1' THROUGH BEBD, BECC, BEBA

]
! ¥R0 CONTRINS A POINTER TO THE REG RDDRESS BEING TESTEC
:¥R1 CONTAINS TEST DATA

s
:#IF THIS TEST FAILS, ALL FOLLOWING TESTS FOR THIS MODULE ARE ABORTED
LR R R R R RN R ERRRR AR AR RERERIRRURAP AR

t813:  scoPe
MOV #STACK,SP :RESTORE STACK
MOV 8340, J#PSW :LOCK OUT INTERRUPTS
MOV #BEBD,RO GET BEBD ADDRESS PTER.
TO3LO4: MOV sl,Rl :SETUP TEST DATA REG

TO3L03: MOV R1,a(RO)+ ;PUT TEST DRTR IN REG
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1425
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1428
1829
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1840
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1444
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1445
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1443
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1485

p
004306

431
80313
004316
004222
004326
004330
004334
0g4340
004342

004356
004360
004364
004372
00437

00440

OCHH404
004406
004410
004414
004420
004424
004426
004432
004436
004440
004442
BO44Y4Y
004446
004452

025001
80141;

1106,
013067
164804
(8[10 74 Y4
000167
005701
100402
0083C1
300756

022067
001381

001351

EXERCISOR_MODULE DIAGNOSTIC
11 T3 FLORT R '1°

174676
174676
174670

pLannn

----- -

010032

176146

021132
02C340
C0es16
177276

174600
174600
17457¢

011702
007734

176CS0

17777¢

103
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THROUGH BEBD, BeCC, BEBR

CMP 3-(R0O},R! s TEST REG
aso TgaLoi :BRANCH IF 0K
MOV (RD), SREGO :SAVE FAIL ING REG RDORESS
MOV R1,SREG2 :SAVE GOOD DATA
MOV (R0)+,SREGL ;GAVE BAD DATA _
ERROR #DY4 :FATAL ERROR:REG FAILED TO FLOAT & '1’
JSR PC, TERRPC +TYPE PC OF ERROR MSG
JHP NUBE s TEST NEXT UBE
TO3L0l: TS5T RI *TESTED ALL 16 BITS?
BMI TO3LO02 ‘BRANCH IF YES
ASL Rl ‘TEST NEXT BIT ;
BR TO3LC3 : CONTINUE LOOP -
T03L02: CMP (RO)+,BEBA *TESTED LAST REG? ALSO UPDATE ADDR. PTER.
BNE TO3LOY *BRANCH IF REGS NOT TESTED

P RRERRRERERRRERRREEERREELRERRRREERERRXAREREREREEEREREEERERER LR

’

;:TEST Y4 FLORT A '0’ THRCUGH BEBD,BECC,BEBR

:#R0 CONTAINS A_POINTER T3 THE REG ADDRESS BEING TESTED
;:RI CONTRINS TEST DARTA

:#IF <THIS TEST FAILS, ALL FOLLOWING TESTS FOR THIS MODULE ARE ABCRTED
R e T T I T T L D T

t8T4:  SCOPE
MOV #STACK,SP : RESTORE STACK
MOV #340, J4PSW :LOCK OUT INTERRUPTS
MOV #BEBD, RO -GET BEBD ADDRESS PTER.
TO4LOY: MOV o177z?8 Rl ;gerup TEST Qnrn REG
TOMLO03: MOV Ri,ai(RO)+ sPUT TEST DATR IN REG
CMPa-(R0),R1 s TEST REG
BEQ TOMLO! tBRANCH IF OK
MOV (RJ),$REGO SAVE FAILING REG ADDRESS
MOV R1,SREG2 :SAVE GOOD DATA
MOV 2(RD)+, SREGI :SAVE BAD DATA
ERROR DS :FATAL ERROR: REG FAILED TO FLORT A ’0°
JSR PC, TERRPC :TYPE PC OF ERROR MSG
JMP NUBE TEST NEXT UBE
TO4LOL: TST RI TESTED ALL 16 BITS?
BPL TOYLO2 :BRANCH IF YES
ROR Rl TEST NEXT BIT
BR TO4YLO3 s CONTINUE LOOP
TO4L02: CMP(RO)+, BEBR :TESTED LAST REG? ALSO UPCATE ACCR. PTER.
BNE O4LOM :BRANCH IF REG NOT TESTED
;-l**ii!!!ii!i*ili*!lilii*i!i!!iilii!ll!§lil!*lli*i*iii!il*iiiiil
kTEST § TEST FOR DUAL ADDRESSING IN REGS

 ®

:#THIS TEST CLEARS ALL REGS AND THEN WRITES INTO THE

+ #REG BEING TESTED. ALL OTHER REGS ARE THEN CHECKED IF THEY WERE
; XSIMULTANEOUSLY WRITTEN. THIS IS THEN REPERTED FOR ALL REGS.
+#R0 CONTAINS ADDRESS OF REG BEING WRITTEN

+#R]1 CONTRINS RODRESS OF REG BEING EXRMINED

- #R2 CONTAINS MASK OF BITS TO BE LOOKED AT

X

s #IF THIS TEST FAILS, ALL FOLLOWING TESTS FOR THIS MODULE ARE ABCRTED
s T
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8
1490
148%
1482
1483
1484
1485
1436
1487
1488
1489
1490
149]
1492
1483
1494
1495
1496
1497
1498
1499
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Pl
00445Y

SBuuEe
446
004470
Q4874
04500
004504
004510
004S1M
004516
00452
0o8S2
004524
0o4Ex
004=
00u4E 36
004z 42
0C-3S4Y
00-550
00454
00452
004S6M
004570
00457¢
004576
004600
004604
004610
gou4ble
004614
004616
00v622
004626
004630
004634
004636
004642
Q04544
004646

004650
004652

0046356
00466M
004672

0000Q4

01573
004767
16“80

012710

005720
000714

012737
012737
006700
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TEST FOR DURL RDORESSING IN REGS

886%38 177776

011440

{6918
000002
1772277

175774

174456
174454

011584
007616
000200
175736
175726

175722
187777

175742

0l13le
175700

175870
175664

0C011C0

004752 000310
000340 0o0clie

7ST1S: SCOP
ngv :grncx 5P - RESTORE _STACK
MOV 8340, dkPSU LOCK our INTERRUPTS
roscow: 13y BERR. KO L, I%E FE
MOV #2 (hO) Lono TEST REG
nov 8177777 R2 INITIRLIZ? nnsx TO LOOK AT ALL BITS
T05L03: BIT R2, (R1)’ !15 DATA IN REG =07
BEQ T0$L01 annncn IF onrn oxc-o)
Snp 6 8 :LOOKING AT REG 0RDED?
E- T08L0!L RANCH IF YES (DATA 0K)
CMr Rl BECRI LOOKING nr BECR1?
BEQ TOSEGr {ERANGH IF YES
TOSLO8: MOV RO, SREGO RROR; SAVE REG ADDRESS LORDED
nov Rl snscx :SAVE REG ADDRESS EXAMINED
g g :FATAL ERROR: DUAL ADDRESSING ERRCR
SR PC ERRPC ' TYPE PC or ERROR MSG
IMP NUBE TEST NEXT
TO5L07: cnp aaoanaEcnx gkL gxr; Inosscn1 0 EXCEPT RDY?
T05LO1: cnp R1,BECR2 :LOOKED AT BECR2?
BEQ TO5L02 :BRANCH IF YES
CMP R1,.BECRI 'PTER UP TO BECR1?
BNE TOLOE :NO, LOOK AT NEXT REG
MOV BECRZ,Rl *NOW LOOK AT BECR2
MOV #157777,R2 :LOOK AT ALL BECR2 EXCEPT CCOVF
8R TOSLO3 ' CONTINUE LOOKING
TOSLOG: TST (RI)+ s UPDATE PTER.
BR TOSLO3 tLOOK AT NEXT REG.
TOSLO2: JSR PC,CLRREG :CLEAR ALL REG
CMP RG! escaa : LOADED AND TESTED BECR2”
aso TST6 s *BRANCH IF YES TO NEXT TEST
CMP RO, BECRI :LOADED BECR} WITH DATA YET?
BNE TO5LOS :BRANCH IF NO
MOV BECR2, RO SYES, NOW LOAD BECR2
BR TOSLOY' : CONYINUE LOOKING
TOSLOS: TST(RO)+ : UPDATE RDDRESS OF REG LOARDED
BR TOSLOY *TEST THIS REG
= b33 33 3 3 3 3 336 3 3 3 3 3 3 3 3 36 3 3 3 3 96 3 3 3 3 3 3 3 3 3 3 5 3 3 3 3 % 3 3 3 3 3 3 3 9% 3% %% % % %% %R %R R BN
ivzsr 3 TEST BUS PARITY BIT PB

lTHIS TEST IS _NOT RUN ON THOSE MRCHINE
;#WITH NO PARITY TRAP (11,05, 11/20)
i*****i*ii*i**iii**i*i***ii**&*iiiii**iiiii*i*i*i*i*ii*i*i!i*i*

t&e:  SCOPE
nov $STACK, SP :RESTORE STACK

el
ROUTINEITO DETERMINE IF RUNNING UNDER 11-05 OR 11/20

F 11/05 OR 11/20 BUSS PARITY TEST IS SKIPPED
SETPIIILL LIDIITIII 277775777777 770777777777777707070 2770020000000 030707750

MOV #ITRAP,3J#10 ;SET UP TO GO TO NEXT TEST IF ILLEGRL INST TRAP

MOV %340, 2412
SXT RO :IF INST TRAPS WAVE 1105 OR 1l.20
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DZKkUBR.P 16 TEST BUS PRRITY BIT PB

1533

1534 004674 012737 00034 177776 MOV ¥340, J4PSW +SET PSW PRIORITY=7

1535 004702 012737 8 4736 000114 n v sPTRAP aué1q :SET UP PARITY TRAP

1836 004710 012737 000340 000116 MOV $340

1837 Q04716 012777 010000 175602 MOV uxoobo JBECR2 -ENABLE PB PRRITY

1539 004724 005777 175576 TST &BECR2' :START PARITY TRAP

1529 Q04730 109010 ERROR 108 sSETTING P8 PARITY FRILED TO CAUSE CPU TO TRAP

1S40 Q04732 004767 011376 JSR PC, TERRPC sTYPE PC OF ERROR MSG

1541 004736 012737 000116 0CO114 PTRAP: MOV sile awily :RESTORE TRAP CATCHER

1842 004744 005037 000116 CLR a#llf *RESTORE TRAP CATCHER

1543 004750 00041l BR TD&LOI *SKIP MSG

1544 Q04752 032737 010000 001172 ITRAP: BIT #SW12,3uSWR : INHIBIT TYPEQUTS?

1845 004750 001005 BNE TOsLO{ *BRANCH IF YES

1846 004762 012767 000001 174244 MOV #1,STIMES :00 1 ITERATION WHEN TEST NOT NGT RUN

1847 004770 104401 020511 TYPE ,MSGS eus PARITY NOT TESTED ON 1105 OR 11/20 MACHINES

1548 004774 012737 000012 000010 TOBLOL: MOV ula 2810 *RESTORE TRAP CATCHER

1649 00S002 005037 000012 CLR asl2 sRESTORE TRAP CATCHER

{ggg 005006 012777 000000 175512 MOV %0, JBECR2 :D0 DATO TO CLERR PS BIT

1682 R ¢ 30363696 3696 3 36 36 36 36 36 3 3 3 36 3 36 3 36 3 3 3 46 36 3 3 3 3 3 36 3 3 % 3 3% 3 3 3 3 3 3 3 % 3 % 3 % % 3 % % % 3% % % % ¥ %% %

igga iresr 7 TEST GO WORKS, RDY SETS AND CLEARS, AND THE RELERSE BUS IMMEDIATE WCRKS

1555 *THE READY AND GO BIT ARE CHECKED USING A RELEASE

{ggg *auss IMMEDIATE FUNCTION. FALSE INTERRUPT ARE CHECKED FOR

1558 *Ir THE GO OR RERDY BITS FAIL, ALL FOLLOWING TESTS FOR THIS MODULE ARE ABORTED.

1559 i!l!iii!!ll!!il{ii!ili!!!{iiil!l!ll!l!i!i*li!!lil!!**i*!iilli*!

1560 00SOI14 000004 817, SCOPE

1861 005016 012706 001100 MOV ¥STACK,SP :RESTORE STACK

1562 005022 012737 000340 177776 MOV %340, 9kPSW :LOCK OUT INTERRUPTS

1563 005030 004767 011100 ISR PC,CLRREG :CLR ALL REG

1564 005034 012777 00SIS4 175470 nw:ﬂm1mmwc %rmrmrmﬁxmmwm

1565 005042 016700 17546Y4 MOV INTVEC' RO :GET INTERRUPT VECTOR

1566 005046 012760 000340 000002 MOV sauc atRU) :SET PSW PRIORITY=7

1567 005054 012777 006003 175442 MOV #6003, 9BECR! +GET GO BIT AND DO RELERSE BUSS IMMEDIATE WITH BRY=l

1568 005062 032777 000200 175434 BIT #200,JBECR1 :LOOK AT RDY BIT

1569 005070 001035 BNE TO7L08 *BRANCH IF NOT CLERRED

1870 00S072 005037 177778 CLR 9#PSW ALLOW INTERRUPTS

1571 005076 005000 707L07: CLR RO s INITIARLIZE A COUNT TO WAIT FOR RDY=l

1672 005100 005200 T07L03: INC RO } UPDRTE CCUNT AND LOOP

1573 005102 022700 00001! CMP 811,RD 'TILL COUNT=10 OR RDY=l

1574 005106 O00Iu416 BEQ T07(04 *BRANCH IF RDY WAS NOT SET

1575 DOS110 105777 175410 TSTB JBECR! :READY SET?

1576 00Sii4 100371 BPL TO7L03 *CONTINUE TO LOOK FOR RDY

1677 (00S11e 032777 000001 17540 BIT #1,aBECRI :SEE IF GO BIT CLEARED

1578 005124 001426 BEQ TO?LOS :PROCEED TO NEXT TEST IF YES

1579 005126 004767 011034 JSR PC,RCATCH *RESTORE TRAP CATCHER

1580 005132 104013 ERROR D11 :FATAL ERROR: co BIT FRILED TO CLEAR

1581 00S134 004767 011174 JSR PC, TERRPC :TYPE PC OF ERROR MSG

1582 (005140 000167 0G7226 IMP NUBT *TEST NEXT UBE

1583 00SI44 10401M4 TO7L04: ERROR tD12 :FATAL ERROR: RDY BIT FRILED TO SET

1584 005146 004767 011162 JSR PC, TERRPC tTYPE PC OF ERROR MSG

iggg 005iS2 00CY07 BR T107(06 } RBORT UBE TEST

1E87 DOSI1SY 104123 FINTL: ERROR $D83 :ERROR: FALSE INTERRUPT WHEN DO RELEASE BUSS IMMED.

1£88 0051Se 0QC4767 011152 JSR PC, TERRPC s TYPE PC OF ERROR MSG
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005162

005164
00S166
00S17¢
005176
005202

005206
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TEST GO WORKS, RDY SETS AND CLEARS, AND THE RELEASE BUS IMMEDIRTE WORKS

Oo000
— )0t
O~
e LSS [ o
LA I I =
o000

001100
000340
010706
173772

000060

000341
000004
005670
000341
001000

005552
000004
000200
000003
000200

000005
000240
000240
00000S

000006
0CO30C

177776

0000c2

175230
173704
173700
175200
177776

173652
173646
177776
175140

173620
173614

BR TO7L07 ;NOW CHECK IF RDY=1 AND GO B817=0
TO7LCS: ERROR tD1B ;FATAL ERROR: RDY BIT FAILED TO CLEAR CR GO DID NOT SET
JSR PC, TERRPC sTYPE PC OF ERROR MSG

T07L06: JSR PC.RCATCH 'RESTORE TRQP CATCHER
NUS t TEST NEXT

JMP NUBE UBE
T07L0S: JSR PC,RCARTCH sRESTORE TRAP CATCHER

3 3 ERIHIIIIEH IR H I EERHIH ISR R IR ERREERRE X R
iTEST 10 TEST UBE CAN INTERRUPT ON ALL LEVELS 3 THE NO INT. SSYN BIT DOESN'T SET

*THE PSW PRIORITY IS FIRST SET EQUAL TO THE BR
¥ EVEL OF THE UBE. ALL LEVELS ARE FIRST CHECKED
:¥THIS WAY. IF THE UBE FALSELY INTERRUPTS

s ¥SUBROUTINE, FINT3, WILL DETERMINE THE LEOEL IT

* INTERRUPTED

s XAFTER THIS. THE UBE IS ALLOWED TO INTERRUPT BY

s #SETTING THE PSW PRIORITY ONE LEVEL BELON THE BR.
'#ALL LEVELS ARE THEN CHECKED THIS WAY. THE

: ¥PROPER INTERRUPT VECTOR IS TESTED FOR BY SETTING UP
s #THE ENTIRE VECTOR AREA 0-776 TO DETECT FOR WRONG

!INTERRUPTS

!NOTE IF THIS TEST IS HALTED IN THE MIDOLE

T AND IT IS DESIRED TO RESTART THE PROGRAM

;: ;gg g$ogggn SHOULD BE RESTARTED AT 1100 AND

BT A I3 36 3 3636 36 38 96 38 96 36 96 36 96 36 6 36 36 36 38 96 36 36 36 96 3 6 96 96 36 3 30 3¢ 36 30 96 36 3t 36 36 36 3¢ 3 36 36 3¢ 3 36 3 36 3¢ 36 3 3 % 4 3¢

t4T10:  SCOPE
MOV #STACK,SP - RESTORE STACK

MOV #340, 9&PSW :LOCK OUT INTERRUPTS
JSR PC,CLRREG :CLEAR ALL UBE REG
MOV SP.$TMPG s SAVE svncx ADDRESS
CLR RO’ +INIT. RO
TOBLOB: MOV (RO)+,-(SP) sSAVE VECTOR RREA 0-S6
CMP #60,R0 :ALL SAVED?
BNE T08(08 :BRANCH IF NO
MOV #341,382 :SET UP VECTOR AREA TO DETECT WRONG INT. VECTORS
MOV 4 R0 : INITIALIZE ADDRESS REG
TO8LOL1: MOV outnr (RO)+ sPUT WRONG INTERRUPT PTER IN ALL VECTOR LOCATIONS
MOV #34], (RO)+ :PUT AN 0DD PSW IN ALL _PSW LOCRTIONS
CMP #1000,R0 tAT END OF VECTOR AREA?
BNE TG8LO! :BRANCH IF NO
MOV :rxnra INTVEC :SET UP UBE VECTOR AREA FOR FALSE INT.
MOV #4,SRESO : INDICATE DOING BR=Y4
MOV sabo $REG] : INDICATE PSW PRIORITY=Y4
MOV #3, aBECRI ane UBE DO BR=Y
MOV #200, 3#PSW :5ET PRIORITY=Y
NOP :UBE_SHOULD NOT INTERRUPT HERE
MOV #S,$REGD t INDICATE DOING BR=5
MOV #240, SREGL : INBICATE PSW PRIORITY=S
MOV %240  asPSW :SET PRIORITY=S
MOV 85, BECRI ' HAVE UBE DO BR=5
NOP :UBE SHOULD NOT INTERRUPT HERE
MOV #&,SREGO : INDICATE DOING BR=6
MOv #3008, SREG] : INDICATE PRIORITY=6




1645

164

1642
1648
1649
1650
1651

005402

00841

005420
005426
00SH34
00sSH42
005450
00S456
00S4&0
00S4e2
005466
posy7e
005474
005502
005506
005510
00SS14
005516
00SS2e
005524
005526
005534
005536
00554¢
005550

00SSS2
00S5SH
005560
00S562
005566
005574
005576
00S604
005606
00S61e2

00S614
00Sk22
005626
005634

00seee
00Se6b

005670
00Se72
003676

UNIBUS EXERLISOR MOOULE
DZNUBR.P T10

012737

004767
104021
004767
000472
022626
032777
001063
006377
Q42777
000744

022626
004767
104022
004767
032777
001407
017767
104017
0u4767
000445

012777
012706
062767
00S267
016737
005277
000240
004767
104023
004767
000417

022626
004767
104024

000002
000004
000003
00SSa4
000140

173526
1735e4

000040
175016

010S44
gi06le

000020

174762
000400

010500

010546
007740

174724
g10s22
00Se2e
001100
000040
173354
173352
1748652
C10308

010446

010362

177776

177776

174770

174754

174732
173410

174710
173362
177776

MRCY11l 27(732)
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AN INTERRUPT ON ALL LEVELS & THE NO INT. SSYN BIT DOESN'T SET

MOV %300, a#PSW
ngv #11,aBECR!L

;SET PRIORITY b
sHAVE UBE DO BR=6
1UBE SHOULD NOT INTERRUPT HERE

;NOW TEST UBE WILL INTERRUPT WITH PRIORITY ONE LEVEL BELOW BR

TO8LO3:

T0BLOS:

TOBLOe:

FINT3:

TOBLOM:
TCBLOS:

WINT:

MOV #2,3BECR]

MOV ¥4, SREGD

MOV %3’ SREGI

MOV #T0BLG2, JINTVEC
MOV %140, 3PS

NOP
BR T08L09
INC SREGO
INC SREGI
¢CC

ADD #40, 3#PSW
Ing JBECLRL

JSR PC,RVEC
ERROR $D17

JSR PC, TERRPC

8R TOBLOG
CMP (SP)+,(SP)+

BIT #20,3B8ECRI

8NE T08L07

ASL IBECRI

BIC quoéaescn1

CMP (SP)+, (SP)+
JSR PC,RVEC
ERROR 1D18

JSR PC, TERRPC
BIT #7740, aBECR2
BEQ TOBLOY

MOV aBECR2, SREGO
ERROR 1D1S’

JSR PC, TERRPC

BR TSTiL

MOV #T08LOS,aINTVEC
MOV #STACK,SP

ADD #40, SREG]

INC SRESD

MOV SREGL, J%PSW

INC IBECR]

NOP

JSR PC,RCATCH
ERROR 1D19
JSR PC, TERRPC
BR TST11

CMP (SP)+,(SP)+
JSR PC,RVEC
ERROR }C20

+ INITIALIZE UBE TO DO BR=Y
tINITIALIZE INDICATOR FOR BR=Y4
'INITIRLIZE INDICATOR FOR PRIORITY=3
:6ET RETURN ADORESS WHEN GET PROFER INTERRJPT
} INITIALIZE PSW PRIORITY=3 .
' UBE SHOULD INTERRUPT HERE
BRQNCH T0 ERROR IF NO INT.
s INDICATE BR LEVEL DOING
éEEéCRTE Psu PRIORITY LEVEL DOING
iSET Pnrbntr? LEVEL BELOW BR LEVEL
HAVE UBE DO BR | LEVEL ABOVE PRIORITY
*UBE SHOULD INTERRUPT HERE
RESTORE TRAP CATCHER AND HANDLER
sERROR: UBE FAILED TO INTERRUPT
:TYPE PC OF ERROR MSG
: :BRANCH TO TEST NO INT. SSYN ERROR BIT
RESTORE STACK AFTER INTERRUPT
s TESTED LAST BR?
-BRANCH IF YES TO TEST NO INT. SSYN ERROR BIT
SHIFT BECRI FOR NEXT BR LEVEL
:CLEAR SHIFTED RDY BIT
:GO TEST NEXT BR

; RESTORE STACK QFTER INTERRUPT
tRESTORE VECTOR ARER

tERROR: UBE INT. WHEN PSW AT SAME PRIORITY LEVEL
: TYPE PC_OF ERROR MSG

:SEE IF ERROR CONDITION OCCURRED IN BECR2
:BRANCH_IF NO

: SAVE_ERROR CONDITIONS

:ERROR: ERROR BITS IN BECR2 SET WHEN SHOULD=0

: TYPE PC OF ERRCR_MSG

:;BRANCH TO NEXT TEST

:SET UP INTVEC TO FIND BR LEVEL UBE MADE
: RESTORE STACK
*RAISE PRIORITY LEVEL BY 1
+ INDICATE NEW LEVEL OF PRICRITY
ser PSW PRIORITY
‘HAVE UBE INTERRUPT AGRIN
:IF UBE INT. HERE, INCREMENT PRIORITY
:RESTORE TRAP CATCHER
sERROR: UBE FALSELY INTERRUPTED AT WIGHER LE\EL
:TYPE PC OF ERROR MSG

,,BRRNCH TO NEXT TEST

;RESTORE STACK RFTER INTERRUPT
sRESTORE VECTOR ARER
:ERROR: UBE INTERRUPTED TO WRONG VECTOR
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DZKUBR.P11 T10 TEST UBE CAN INTERRUPT ON ALL LEVELS 8 THE NO INT. SSYN BIT DOESN'T SET
1701 005;03 00:357 018430 TSR PC TERRPC TvgﬁnﬁchFTgnggegsﬁHsn FINISH BR TEST
i {
{288 BRRCY8 BU4%BS BASARR 17weso TOBLEE: B3F RSeRitSaecee kIR0 TRT CGoUN ERHOR BTT SET7
1704 80571 0014g; BEG 18711 : :BRANCH TO NEXT TEST IF NO
1705 005720 1040 ERROR t023 'ERROR: NO INT. SSYN BIT FALSELY SET
i;gg 005722 004767 010406 JSR PC, TERRPC :TYPE PC OF ERRIR MSG
{
1708 ,ii****l!i*!ii!li*iii!***l!**!*l**l!i!****il*i*****!**!*!i!*!***
}3?3 irssr 11 TEST THE NO,NO SACK ERROR BIT DOESN'T 5c7T
{
1711 *THE INHIBIT SACK BIT 1S SET AND THE UBE IS TOLD TO
1712 :¥D0 A FUN. 3.THE NO,NO SACK ERROR BIT IS THEN
1713 :XCHECKED TO NOT HAVE SET.
1714 R L 2222222322233 2222 232223 2212222322222 8223222232222 L)
1715 DOS726 000004 $8T11:  SCOPE
1716 005730 012706 001100 MOV ¥STACK,SP :RESTORE STPCK
1717 005734 012737 000340 177776 MOV %340, 24PSW :LOCK OUT INTERRUPTS
1718 005742 004767 010166 JSR PC,CLRREG :CLEAR ALL UBE REGS.
1713 005746 012777 DO0COI0 174552 MOV #10,3BECR2 'ENABLE INM SACK IN BECR2
1720 005754 012777 006003 174542 MOV #6003, IBECRL D0 3 vxn BRY
1721 005762 005037 177776 CLR 2#PSW’ t ALLOW TNTERRUPTS
i;gg 005766 000240 NOP sALLOW UBE TO GET BUSS. CPU SHOULD TIME OUT
1724 005770 005000 CLR RO « INIT (OUNTER
1785 005772 005200 18: INC RO : INC COUNTER
1726 005774 105700 7STB RO unxrso 20 USEC?
1727 005776 100375 BPL 18§ H IF NO
1728 006000 032777 000200 174520 BIT #200,3BECR2 uns NO NO SACK BIT SET?
1729 006006 001403 BEQ RIR :BRANCH’ IF NO
1730 00e010 104026 ERROR D22 :ERROR: NO, NO SACK BIT FALSELY SET
1731 .006012 004767 010316 JSR PC, TERRPC :TYPE PC OF ERROR MSG
i;gg 006016 004767 010112 RTR:  JSR PC,CLRREG 'CLEAR ALL UBE REG
1734 s 003333333 3 333 3 33 33 9 3 33933 KWW IR EEEREEEENER
%335 iTEST 12 TEST DATI,DATIP,DATO,DATOB AND F ~CTION 1 WCRK FROPERLY
ol
1737 *RLL DATA TRANSFERS ARE DONE VIA BR TRANSFERS.
1738 : *EACH OPERATION (DATI, DATO, DATIP, DATOB) DOES ONE
1739 : ¥TRANSFER AND THE DATA IS THEN CHELKED.
174¢ s ¥EACH TIME AN OPERATION IS STARTEU THE READY
1741 :%BIT IS TESTED BY THE SUBROUTINE 'ROYS’ TO SEE IF IT SETS.
1742 ‘ ¢ 36336 33 36 36 3 3 3 36 3 3 4 36 36 36 3 36 33 36 3 3 3 3636 3 3 3 3606 36 36 36 36 3 36 3 36 336 3 36 36 396 3 3 % 63 %3 ¥ XX B WX ¥ F R
1743 008022 000004 +8T12: SCOPE
1744 006024 012706 001100 MOV STACK,SP :RESTORE STACK
1745 006030 012737 000340 177776 MOV #340, abPSW :LOCK OUT™ INTERRUPTS
1746 008036 012767 052525 021634 MOV ausaéas BUFF1 :PUT TEST DRTA IN BUFFER
1747 006044 004767 010064 JSR PC.CLRREG ' CLEARR ALL UBE REG
1748 0GBOSQ 012777 177777 174442 MOV 0177777 ABECC *HAVE UBE DO I XFER
1749 006086 012777 027700 174436 MOV $BUFF), 3BEBA :LOAD UBE WITH BUFFER ADDRESS
1750 006064 012705 00572 MOV $ERRI,RS : INITIALI2E RS FOR ERROR ADDRESS
1751 006070 012777 002003 174426 MOV #2003, IBECRI *HAVE UBE DO DATI VIA BR=4 AND FUNCTION 1
1752 006076 005037 177776 CLR @#PSW ‘ALLOW DATR XFER
1783 006102 004767 000434 JSR PC,RDYS :GO CHECK FOR RDY T0 SET
1759 006106 022777 052525 174402 CHP coéeses JBEBD :16 CATA OK?
1755 Q06114 001421 BEQ TIOLOL :G0 TEST DATO IF YES
1786 00Bl1e 017767 174374 173070 MOV aeEBo $REGO :SAVE (BEBD)
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002403
80C176
125252

128282

174126
Qa13c2
027720
125252

007712

000377
OCeee2
177400
027701

174322
1749318
174308

174323
galu42

17274
1874

178°32

021356
174200
174179

174164

C2la4e
179252

174250

174040
174035

021200
72504

172500
172474

-

MUV
MOV
MY
E&RS

JS
TICLOL: JSR
C-R
v
Hov

ERRO

JSR
8R

JSR P
MOV
MOV
MOV
MOV

T13.02:

T10L306: !

HOV

3c) 17-5EP-Th

BO4

15:49

FAGE 38

RND FUNLTICN I WCRK PROPERLY

BUFF !, SRESL
. JFF& §RES2
852525, SREGI
R 024

R PC TEQQPC
JMP T

lBJFFl ﬁessn
362523, 36E3

sERR2, RS

;3”03 . 9BECR!

v§
sUS&Sa-.a,rrz

110002
JBEBD, $REGO
BUFF . SRES!
sBUFF| SRE32
8052528, SRES3
R t0eS
PC, reanpc

TST13

LRREG
soéasas BUFF 1
81777277 . 4BECC
8BUFF ! aessn

$ERR3, R

.3403 aescn;

czésasa JBEBD
T10L06

czasace BUFF!
110003

aeeao SREGO

BUFF 1’ SREGI

v sBUFF] snsua
8125252, SRESG3

ERROR D26

JSR
BR

MOV
MOV
MOV
MOV
MOV
MOV
JSR
cMP
BEG
MOV

MOV
MOV

T10LC3:

—— - —— -

PC, TERRPC
TSTI3

8377 BUFF1
8ERRY RS
177400, 2BEBD

2BUFF 1+!  JBEBA

2177777, dBECC
43403, S8ECRI
PC.ROYS
01?7777 BUFF!
15743

JBEBD, $REGO
BUFF ] 3REG]
sBLFF |, SRESE

+SAVE MEM DATA

SRV MEM QDDRES

:SAvE CORREC EATR

ERPOR DATI FRILEC TC

’YP§ PC OF ERROR MSG
O NEXT TEST

.wLERR LQE REG

+CLERR TEST ARER

+MAVE UBE DO | XFER

..uRD LBE HITH BUFF‘Q ROCRESS

iLorD USE WITH DRTR

+INITIRLIZE RS FOR ERROR ARZCRESS

;Hﬁvg UBE DO DATO VIA_ BR 4 AND FUNCTION |

:GO CHECK FOR RDY T2 S

NRS BUFFER LORDEC P°CFE° Y?

:GO TEST DRTIP IF VYES

+SAVE {(BEBD)

.SRVE MEM DATA

:SAVE MEM ADDRESS

:SAVE CORRECT DATA

:ERROR: DATO FAQILED TO LIRD PROFER CR™R

:TYPE PC OF ERRCR MSG

::BRANCH TO NEXT TEST

LEQR UBE

-~ o

LIAC ERIFER CATA

EG

R

T _TEST DRTA IN BUFFER
HQVE UBE DO 1 XFE
:L0RD UBE_WITH BLF‘ER QDDRC§
+INITIRLIZE RS FOR ERROR RCURESS
:hAVE UBE 90 DRATIP VIR BR=4 RAND FUNJTION |
;G0 CHECK FOR RDY SE
:HRS UBE SHIFTED DRTR?

+BRANCH IF NO

:4AS MEM LOC BEEN SHIF
:G0 TEST DATOB IF YES
SRVE .BEBD)

SRV: HEH DATA

SR“E MEM RDORESS
:SAVE CORRECT DATA
ERQ»R DRTIP FRILED T2 LORD PRIPER CATA
TYPE PC JF ERROR MSG

..BRANLH TO NEXT TEST

s INITIALIZE SUFFER

INITIQL!ZE RS FJR ERROR R”DRES:
tLORD HIGH BYTE OF LBE WITH

:L0AD HIGH BYTE BUFF RDDR. Ih’J <3t
:HAVE UBE DO 1 XFER

‘HAVE USE DO DATOB VIR BR=4 AND ELNCT
G0 CHECK FOR RDY SET

:TEST IF DRATIB DONE CCRRECTLY
+:BRANCH IF YES TC NEMT TEST

;SAVE (BEBD)
; SAVE NEW DRTR
:SAVE MEM RDDRESS

TECT

IN I




CO4

15:48 PAGE 39
WCRK PROPERLY

:SAVE CORRECT DATA
;gnagn- DATO raaLeg_ro ' GAD DATR PROPES. Y
' TYPE PC OF ENROR MSG

+ :BRANCH TO NEXT TEST

TO TEST IF ROY BIT SET

+ INITIALIZE RY
:15 RDY SET”
:BRANCH IF YES
:LPDATE COUNT
;COLNT=18"
:IF NO, GO TEST RDY AGAIN
:RETURN STACK PTER
a0 INDICATE ERROR
‘RETURN AND CHEZK SATA
:ERROR: DATI FAILED TJ SET ROY
+TYPE BC OF ERROR MS3
::G0 TO NEXT TEST
:ERROR: DATO FAILED T0 S=~ ROY
:TYPE PC OF EJROR MSa
::30 TO NEXT TEST
:ERROR: DATIP FAILED TJ SET ROY
:TYPE PC OF ERROR MSG
::50 TO NEXT TEST
:ERROR: DATOB FAILED TC SET ROy
: TYPE PC OF ERRCR MSG

P RRRRERRRERRR R R RRRE P RER R R R AR SRR RRRERNRR DA RAERERRRRRRREL RN RNRE

TEST INHIBIT DATR SHIFT ON CATIP

SR ERRER R R AR AR R RERRRARRRER AR R PR R R AR R RN R AR R AR AR AR REEER RN I L B

UNIBUS EXERCISOR MOCULE DIRGNISTIC MACY1l 271732) 17-SEP-TB
DoAUBR.P1I T12 TEST DATI,DATIP,DATO,DATOB AND FUNCTION 1
5313 006524 gxsrsr | el -1 s ng:oaxzrrgr.snsca
I's
Igfs 88&?35 584933 005y §sa Pc.?énapc
{ggg 206543 000433 B8R TST13
;gig : SUBROUTINE
1820 008542  00SO0M ]0YS:  CLR RY
183] (Q0BS44 0327°7 000200 173752 TIOL0S: BIT 8200, 3BECRI
1323 0pess2  JCid0e BNE TIOLOW
1833 006554 00S26M INC RY
1929 00ES5e 332704 000020 BIT 820,R4
1855 QCES52 001770 £Q T10.0S
1328 GOBBRY 005726 ST (SP)+
1837 008366 000115 IMP (RS)
1859 Q08570 00Ca0? T10L04: RIS PC
1833 006572 I0NA3M ERRI: ERROR DB
1830 006574 004767 00TSM JSR PC, TERRPC
1831 005600 000413 BR ToT13
:932 006602 1QN03S EQR2: ERRJIR ¢D23
1333 006SON 004767 007524 JSR PC, TERRPC
1834 006610 g7 BR TST13
1835 006612 104036 ERR3: ERROR 1030
1938 006E14 DOYPE? 007SIM JSR PC, TERRPC
18937 005620 (0O0403 BR TST12
1838 0Q0p6Z2 104137 ERRY: ERROR 1031
;333 305634 ON787 COTSOM JSR PC. TERRPC
184. (006830 TSTR:
1842
1843
1944 :#TEST 13
1845
1946 026630 200304 $er13. sgoee
1847 008832 0127% (0.100 MOV 8STACK,SP
1848 DJEE3E DO4767 007§;a ISR PC,CLRAEG
1349 00BB42 00837 177776 CLR 23S
1850 00ee4s Ql27h? 052525 Dz1C2v MOV 8052525, BUFF ]
1681 OCRpES4 012777 177770 17336 MOV 8177777 2BECC
‘B52 "PegB2 J1Z7T7 02770C 1T3632 MOV sBUFF!,3JEEBR
1863 0OE6TD 212777 022403 IT3E2% MCV #22403.JBECRI
1659 (Ce676 004767 007306 JSR PC, CRDY
1885 0C6722 005704 7ST RY
186 (06704 001404 BEQ 111001
1857 006706 1040 ERRJR 1030
1228 0067IC 004767 007420 YSR PC, TERRPC
1269 096714 0OQN27 BR TST14
‘g€ 006716 022777 052525 173572 T11L0l: CMP 8052525, 2BERD
1661 00e724 Q0I00M BNE T11L02
.85 02g72e (22760 0E2525 020744 CMP 8052525, BUFF1
‘8E3 006739 001417 BEQ TSTiy
164 006736 017767 173554 172250 Ti1LC2: MOV QBEBD,SREGO
166 006744 01e767 0207230 172294 MOv BUFF L. SREGI
iBEe 006752 012767 227700 172240 MOV #BUFF ], SREG2
iEe7 Ore7ed (012767 082525 172234 MOV #052528, SRES3
'SE2  0eTER  10H7WC ERRCR 1032

RESTORE STACK
CLERR UBE REG

' ALLOW INTERRUPTS

:PUT TEST DRTA IN BUFFER

:HAVE UBE DO 1 XFER

:LOAD UBE WITH BLFFER ACDRESS = _

: HAVE UBE DY DATIP WITH INH DATA SHIET
' SHECK FCR RDY BIT

:DI0 RDY SET”

:BRANCH IF YES

:ERROR: DRTIP FAILED TO SET RDY

:TYPE PC OF ERRIR MSa

s :BRANCH TO NEXT TEST

- 1S \BEBD) Ok?

;BRANCH IF NO

+ IS _MEM 0K° .

:-BRANCH IF YES TO NEXT TES!

:SAVE (BEBD) _

:SAVE MEM DWTW

:SAVE MEM RDDRESS

:SAVE CORRECT DRTR

:ERROR: INH. DNTR SHMIFT IN DATIP FAI_ED
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UNIBUS EXERCISOR MODULE DIRGNJISTIC
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TEST INMIBIT DRTR SHIFT ON DATIP

00w 340

001100
00712k

PN )

177525
027700
17-.-9-0

342403
505143
177253

1776583

103424
220600
027700

001100
026776
007076
177776
0020C2
177777
022003
337816
173324

000002

177776
00C003
17272777
173264
006744
€000%3

020680
173474
17346
173462

173442
023514

Pt s o
~I~I~3
furulury
[ = T Y 2
Qs—-r—ny
LOL£0

[ 2T 20
~3=3

T18L0e:

JSR PC, TERRPC

17-SEP-76 15:49 PRGE 40

; TYPE PC OF ERROR MSG

(IR ERFERR R R RRRREFERRR R ERRER R R R R RRRRRRRRRERERERRAERREERREE L

+2TEST 1N

TEST DATOB ON DATIP

P RRRRARRERRRRRFERREERERRRERRARBERERERRERRRRARREREFRERERRERR RS SES

¥ST1y:  SCOPE

MOV #STACK,SP
JSR PC,CLRREG
MOV #177525,BUFF1
MOV aaurr1+bseen
MOV 817777% 2BECC

MOV 842403, 9BECRI
RDY

ISR PC.C
CMP 8177252, 9BEBD
BNE Ti2L01
177653, BUFF 1
TST.S

CMP
BEQ
IBEBD, SREGO
MOV BUFF] $REG!
MOV sBUFF! SREG2
MOV %177653, SREG3
ERRCR tD33
JSR PC, TERRPC

T12L0Ll: MWV

:RESTORE STACK
:CLEAR LBE REG
*ALLOW_INTERRUPTS

:LOAD TEST DATA IN QUFFER i
:LORD U3E WITH LOW BYTE RCCRESS
:HAVE UBE DO 1 XFER

‘WAVE UBE DO DATOB ON DATIP
:CHECK FOR RDY SET

:CHECK (BEBD) Ok

:BRANCH IF NQ

: CHECK BUFFER OK

: :BRANCH IF YES TO NEXT TEST
:8avE (BEBD)

:SAVE MEM DRTA

:SAVE MEM ADDRESS

:SAVE CORRECT DRTA

:ERROR: DATCB ON DATIP FAILED
:TYPE PC OF ERROR MSG

IR R R R R R R R R AR R R R E R R R R AR R PR RRRRERERSF R ERRRDRRARRRRRRELER DRS04

::TEST 1S
2R CONTAINS THE TEST CATA

TEST ADORESS REG COUNTS BY 2 AND

SRR ERRREREREERERRERERDPREBRER SRR ERRERRERRREARRRERRER R4 RRE

STIS: SCOPE

MOV #STACK,SP
oC, CLRREG
PC DINT
J8PSu

MOV 82,R0
8127777 3BECC
82003, 28ECR]
PC,CRDY

RO, 9BE3A
TéﬂLUl

R
RQ
82,R0

T14L02
8177776, 38EBA
83, 9BECR2
8127777, 9BECC
JBECR]
PC,CRDY

83, 9BECR2
BNE T14L03

:NOU TEST ADDRESS COUNTS BY |

:RESTORE STACK
S EAR UBE REGS

:DISREGRRD UBE INTERRLPTS
*ALLOW INTERRUPTS

+INITIALIZE TEST COUNTER

‘HAVE UBE DO I XFER

‘HAVE UBE DO DRTI

«CHECK RDY SET

: 1S RDDRESS CORRECT”

:BRANCH TO ERROR IF N

:UPDQTE RO

: UPDRTE RO

:HAVE ALL RDRESSES BEEN TESTED"
:LOOK AT NEXT ADDRESS IF NO A
:LORAD MAX ADDRESS IN _C.ER 16 3175
:LORD R1b.A17 OF UBE WI'H I
:HAVE UBE DO | XFER

:HAVE UBE 0Q DATI

: CHECK RDY SET

- TEST R16,AR17=D

‘BRANCK TO ERRJIR IF NO

82
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EXERCISOR MOCULE DIRGNISTIC MACYLl 27.732) 17-SEP-T6 15:49 PAGE Y4l
P11 118 TEST RCORESS REG COUNTS BY 2 AND |

07254 Q12777 Q27701 173240 MUV ®BUFF1+1,5BEBA :PUT OCD ADD OF BUFFER IN UBE
3 r=§s 815777 277 173230 MOV 8177777 egscc ' HAV USE 80 1 xrsn
~oe0 Q013777 003403 1732326 MOV #3403, JBECRI tHAVE UBE DO DATO
00ra~e 0047er 00E706 JSR PC,CROY ; CHECK_RDY
007202 022777 027702 173212 CMP 8BUFF1+2, 3BE: ;010 ADDRESS UPDATE BY 17
607310 GO0I43M BEQ 114004 : \BRANCHIF YES T0 RESTORE TRAPS
007312 017767 173204 17167Y MOV 2BEBA, SREGD +SAVE BAD ADDRESS
60~320 012767 027702 171670 MOV sBUFF 1+2,3REG]1 :SAVE GOOD ADDRESS
007326 104045 ERROR 1037 ERROR: BEBA DID NOT COUNT BY I
007330 004TeT 007000 JSR PC, TERRPC : TYPE PC OF ERROR MSG
007334 00QNER BR T14L04 +:GO TO RESTORE TRAPS
007336 0.-767 173160 171850 Tl4LOl: MOV JBEBA,SREGO :SAVE BAD ADDRESS
00734 0100687 171646 MOV RO, SREG] :SAVE CORRECT ADDRESS
067350 -04943 ERROR $D3S ERROR: BEBA DID NOT COUNT BY 2
007352 304767 008756 JSR PC, TERRPC ' TYPE PC OF ERROR MSG
007355 000411 BR T14L04 ++GO TO RESTORE TRAPS
00736C 017700 173142 *14L03: MOV @BECR2,R0 +8ET ADDRESS BITS FROM UBE
007364 042700 (7777 BI¢ 8177774, R0 : JUST LOOK AT Al16,AL7
007370 0:0067 171620 MOV RO, SREG :SAVE ADDRESS
007374  10804M ERROR $D36 :ERROR: BEBR BITS A!6.A17 DID NOT COUNT = 3
007376 004767 006732 JSR PC, TERRPC :TYPE PC OF EQROR MS5
00740z 0C47BT 006569 T14L04: JSR PC,RCATCH RESTORE TRAF. AND GO TO NEXT TEST
RS ITIX 2122222212223 222 2222222222232 2222333222222
#TEST 16 TEST BUS ADDRESS BITS WILL CHANGE

X
+#THE UBE BUS ADDRESS BITS RRE CHECKED T0
;#SEE IF THEY CAN CHANGE FRCM O,1. SEVERAL DATIS

:#ARE_OONE FROM LCCATION O, THE HIGHEST LOC IN THE FIRST
28K AND FROM THE UBE SIMULTARNEOUS G0 ADCRESS.
R RRE R R AR R R RN R R FEPERRELRRRR PR RRRRR AR R RERERRRREERERAEREE
007406  0CO00Y t5vie:  scCope
0074:0 012706 091170 MOV 8STACK,SP :RESTORE STACK
a07414 DON?6e7 00eSIY ISR PC,CLRREG :CLERR UBE REG
007420 OONTET DPEG) JSR PC.DINT +DISREGARD INTERRUPTS
00™424 005037 1T £LR JePSu 'ALLOW JRTA TRANSFERS
:SIZE MEMORY FROM 4Kk TQ 8K
Pa7430 312737 207460 20320 MOV 8T{3L0!, 984 :SET UP TI T TRAF
007436 312730 80?? b MOV sx%;rs hg :gET RO:LQE§ ggoness IN IST 4K OF MEM
06ryde 002700 DO4COD T13.02: ADD s4000,A0 :UPDATE RO TO NEXT 1K OF MEM
~q ? TST (RQ) ;T;sr IF 1K PRESENT. TIMES OUT IF NQT.
o 27 027778 CMP 837°776,R0 tRT 8
Afrucy 031372 BNE T13L02 :LOOK AT NEXT IK IF NOT
007456 002402 ] BR T13L03 A
™80 162730 00MC20 T13L21: SUB #48CC,RO :GET RDORESS OF LAST 1k OF MEM PRESENT
07464 812737 0C0NNE  20COCH  TI3L03: MOV 8B, asd :RESTORE TRAP
087472 0112C1 MOV (RO) R1 GAVE CONTENTS OF LAST LOC IN FIRST 3K
07474 210019 MOV RO, (RQ) :PUT ROCRESS JF LOC IN MEM LOC
f37y7e 012737 09C00C 20°09C MOV 8C, 380 +PUT 0 IN LOC O
037804 02777 iToo-r 172206 MOV 8127777, 88ECC HAVE LBE DO | XFER
ge7812 212777 0c2a03 173TOM MOV 82003, 98ECR] ;HA.E UBE DO DATI FROM MEM LOC O
367820 804767  JsEded ISR PC,CROY tCHECK_FOR RDY SET
22782« OCET7T T2TEE 15T 2BESC +SEE IF _3E RERC C FROM . {0 O




FOH

UNIBUS EMERCISOR_MODULE DIRGNISTIC MACYLl 271732) I7-SEP-T6 15:49 PAGE 42
D=NLBN.P11 T16 TEST BUS RODRESS BITS WILL CHANGE
Eg s B SRS SRR BT hie) e ocarros
{385 B5-2% 8{899 iaﬁi’ 17275y Oy aPa95R 0 e iHAVE UBE BOVTERPeH
1984 007544 0CS277 6“=’ INC 3BECR) an UBE DO onré FROM HIGHEST MEMORY IN 4YK-BK LCCATIONS
1985 00750 ocq.;; 26434 JSR PC, CROY HS K FOR 8
1885 007834 (20077 172736 CMP RO’ 9BEBD UBE READ FROM PRGrER LACATION?
1987 00TSEQ 001020 SNE T13LOM ennncn IF DATA NOT
1988 Q0TS82 OlB?77 172746 172732 MOV BEGO, JBEBA 'HAVE UBE ADDRESS 175 co nooasss
1989 Q07870 OCl12777 000003 172730 MOV 83, 9BECR2 ‘HAVE UBE noonsss ITS GO ADDRESS
1380 007578 012777 177777 17271M MOV 8177777, 9BECC ‘HAVE UBE DO 1 XFER
1991 OC?60M 00S277 17271M INC JBECR] *MAVE UBE DO onrx rnon GO RDDRESS
1332 Q07610 094767 008374 . JSR PC cnov :CHECK FOR RDY S
1993 0076i4 005777 172676 15T 9BE8D :DID UBE READ PROPER LOCATION?
1994 007620 00181l BEQ T13L05 :BRANCH IF YES
1995 (007622 017767 172674 171364 T13L04: MOV IBEBA, SREGO GET ADDRESS+2 TRIED TO READ FROM
1386 007630 162767 000002 171358 SUB 2, SREGO :CALC. ADDRESS TRIED TO READ FROM
1997 007636 104042 ERROR 1D34 *ERROR: USE DID DATI FROM WRONG LCCATION
1998 007640 0Q4767 QCE470 JSR PC, TERRPC :TYPE PC OF ERROR MSG
1999 007844 004767 236316 T13L0S: JSR PC.RCATCH ‘RESTORE TRAPS
ggg? 00PeS0  019:10 MOV RI1, (RD) RESTORE CONTENTS OF LAST LOC OF FIRST 8K
20ng CHRERERRERFERRRERERRRERI R BRI R E 333033303830 36 36 36 3 36 36 36 36 36 36 36 36 30 36 30 b 46 30 3¢
ggga *Tssr 17 TEST CYCLE ZOUNT COUNTS BY 1 AND INCREMENTS WITH EACH INTERRUPT
2025 :rns BECC REG 1S CYCLED FROM O TO 177777 BY INTERRUPTING THE
£006 :#CPU. AFTER EACH INTERRUPT, THE REG 1S COMPARED WITH RO WHICH
Flalony :2CONTRINS THE PROPER DATA.
ECQS T REEREREENERERE R R LR RS RER SRR RS RS ERERR LR ER R LR R ER RS RRRE 2
009 0OTES2 000004 ?3117 SCOPE
2010 O0CPES4 0ierD6 001100 MOV #STACK,SP RESTORE STACK
5011 007668 012737 000340 177776 MOV $340, 24PSW :LOCK OUT INTERRUPTS
2012 007666 004767 006242 ISR PC,CLRREG :CLEAR UBE REG
2013 007672 005700 CLR RO’ s INITIALIZE TEST COUNTER
3014 007e7d 012777 0077186 172830 MOV 8T1SLOL, JINTVEC :SET UP INT VECTOR ARER
22:5 007702 012777 0CCOO3 173614 TISLO3: MOV a3,aBECAI ‘HAVE UBE INT.VIA BR=4
30i6 007710 005037 177776 CLR asﬁsu ‘ALLOW INTERRUPTS
30i7 007714 000240 NOP ‘UBE WILL INTERRUPT HERE
2018 007716 022626 TISLOLl: CMP (SP)+,(SP)+ *RESTORE STACK AFTER INTERRUPT
2019 (97720 005200 INC RD *UPDATE TEST COUNTER
2028 ng7722 005700 IST RO : 1S RO=0"
2021 007724 001423 BEQ TISLOR sRESTORE TRAPS IF YES
2022 007726 (020077 17258k CMP RO, JBECC +DID CYCLE COUNT UPDRTE PRCPERLY”
£023 007732 001763 BEQ T15L03 : INCREMENT BECC IF YES
c0e4 007734 017767 172560 171252 MOV aaecc SREGO :SAVE BAD DAT
e035 007742 010067 171250 MCV RO, SREG] :SAVE GOOD onrn
3026 007746 104046 ERROR 4039 ;ERROR: INTERRUPT FRILED TO UPDATE BECC TO (JRRECT VALLE
2027 007750 004767 006380 JSR PC, TERRPC :TYPE PC OF ERROR MSG
c028 007784 012737 000340 177776 MOV 83490, JsPSW :LOCK OUT INTERRUPTS
cCz9 007762 012777 006023 172534 MOV 86003, BECRI *HAVE UBE CYCLE SO IT SETS RDY
2030 007770 00S037 177776 CLR 9%PSW ‘ALLOW UBE 10 CYCLE
5935 007774 004767 006166 T15L02: JSR PC,RCRTCH :RESTORE TRAPS
2233 4 cRERERRE R R R R R R R R R R ERR R R R R EER R R RN RN R RS ERRRERRERE R LRRERRRRR DR
5;33 irzsr 20 TEST INMIBIT INCREMENT OF BECC AND BEBR
2038 ,A CATI IS DONE VIR BR ARBITRATION AND THE BECC AND BEBR REGS
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DoAUBA.P1L 120 TEST INHIBIT INCREMENT OF BECC AND BEBR
2037 : #ARE CHECKED TO NOT INCREMENT.
3038 CREURREEEERRERENEREEREREERELERLRBERELAREERERELRERERLREEERERS 2 LR
§833 Bidsa8 gPaa: tra: " sgoee
001100 V 8#5TACK,SP s RESTORE STACK

20M1 oioeos 012'37 000343 177776 ?og ;340 gépsu Eocx OUT INTERRUPTS
584 818350 8137 7 Bg?iﬂo 172474 n3 gﬂfb 5359n on UBE uxﬁu TEST ADDRESS
3044 010026 012777 177777 17246M MOV 81?7777 ABECC Lono TEST DATA INTO BECC
So4s 01009 015767 000001 017636 MOV a1,BUFF} :SETUP BUFFER DATA
2046 010042 012777 000004 172456 MOV 84’ BECR2 ‘HAVE UBE INW, INC. OF BECC AND BEBA
2047 010050 012777 002003 172446 MOV oaboa JBECRI ‘HAVE UBE DO DATI FROM BUFFER AREA
Z048 01005 205037 177776 CLR 28PSW *ALLOW DATA XFER
5649 010052 0095777 172430 Ti6LO1: TST aesao ' WAS DATA XFERED?
50sC 010066 001775 BEQ T16L0! :WAIT TILL DATA IN BEBD
3051 010070 Q22777 177777 172422 CMP 8177777, 3BECC ' CHECK BECC WAS NOT UPDATED
3052 010076 001010 BNE T16L02 *BRANCH IF WAS TO ERROR
2633 010100 Q22777 027700 172M1M CMP ssurrl.aasen :CHECK BEBA WRS NOT UPDATED
2054 010106 O0OINO? BEQ T16L03 :BRANCH IF WAS NOT UPDATED
2055 010110 104047 ERROR 1039 :ERROR: BEBA INCREMENTED WHEN IT WAS INHIBITED
2356 010112 0Q4»e? 006216 JSR PC, TERRPC TYPE PC OF ERROR MSG
2057 010116 000403 116003
2058 010120 104050 T16L02: ERROR fDHU -ERROR: BECC INCREMENTED WHEN IT WAS INHIBITED
20589 Q10122 DONCET 006206 ) JSR PC, TERRPC :TYPE PC OF ERROR MSG
2060 01C126 042777 000004 172372 T1sL03: BIC #4,2BECR2 ‘ALLOW BEBA AND BECC TO COUNT
SS&% 210134 004767 0060S] JSR PC.CROY ‘WAIT TILL UBE IS DONE
2053 H *RERERERERREREERREERERRERERREEE SR NI ETEERTEE R ET RN EEE RS EEEEEEE %N
5822 iresr 21 TEST INT ENB AND CCOVF WORK AND THAT LBE WILL DO SEVERAL XFERS
2066 iTHE UBE IS SETUP TO DO 4 DATO XFERS VIA BR ARBITRATION AND
20E7 :#INTERRUPT WHEN DONE. THE INTERRUPT IS CHECKED FOR
3068 :#AND THEN A BUFFER AREA IS TESTED TO SEE IF EXACTLY
3069 :¥FCUR TRANSFERS WERE DONE.
o7 s RUERBERERERLERERREEREREEREREREEEEREEERERERRRERRREXNEEREREEREEEE
2071 010140 000004 t&721: SCOPE .
2072 010142 012706 001100 MOV 8STACK,SP sRESTORE STACK
2373 010146 012737 000340 177776 MOV #340, 24PSU :LOCK OUT INTERRUPTS
2074 010154 004767 005754 JSR PC,C{RREG - :CLEAR UBE REG
2075 CIDIB0 012700 027700 MOV #BUFF1,RO :GET BUFFER ADDRESS
2076 0i0164 005020 T17L01: CLR (RO)+ :CLEAR BUFFER ARER
2077 019166 020027 027720 CMP RO seurr1+eo AT END OF BUFFER?
21978 010172 (COI137Y4 BNE T17L0 *BRANCH IF NO
2079 010174 012777 000377 172314 MOV o377 aesan :SET UP XFER TEST DRTA
cosl Oiseoe 012777 027700 ire3is MOV #BUFFL, 0558 +LORD USE WITH BUFF ARODRESS
2081 010210 012777 177774 17230z MOV 8177774, 3BECC 'SET UBE TO DO 4 XFERS
2082 010216 012777 010260 172306 MOV #T17L02. 3INTVEC :SET UP INT VECTOR
2083 010224 012777 003121 172272 MOV #3121, 9B8ECR! ‘HAVE UBE DO DATO VIA BR=7 AND INTERRUPT ON DINE
2084 010232 00S037 177776 CLR 28PSW tALLOW XFERS
2085 010236 005000 CLR RO tINITIALIZE COUNT

2086 010240 005200 T17L03: INC RO :UPDRTE COUNT TO WAIT FOR INTERRUPT
2087 010242 022700 001000 CMP #1000,R0 ‘WAITED LONG ENOUGH?

2088 010246 001374 a E T17L03 sBRANCH IF NO

2089 010250 104051 ERROR $D41 ERROR: UBE FAILED TO INT. ON DONE
2090 010252 004767 0080SE JSR PC, TERRPC ' TYPE PC OF ERROR MSG

2031 01026 000470 BR 117009 : GO RESTORE TRAPS

209z 010260 012700 027700 T17L02;: MOV sBUFFL,RO &ET START OF BUFFER
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DZkUBg.EII T2l ?és? INT Ene AND C ov? WORK Sno *H
2093 010264 00S72 T17L05: TET (RQ)+
2034 Q10266 00143 BEQ T17L0M
2095 0102°0 022700 027710 CMP #BUFF1+10,R0
20% 010274 001373 R BNE T17L05
2097 010276 005720 TI7L06: TST (RO)+
2093 010300 001027 ; BNE T17L10
2093 010302 022700 027720 CMP #BUFF1+20,R0
2100 010306 001373 BNE T17L06
2101 010310 032777 000100 172206 BIT #100, 9BECRI
2102 010316 0610NI BNE T17L07
£103 010320 032777 020000 172200 BIT #20000,aBECR2
2104 010326 001NN BEQ TI7LO8
2105 010330 012777 008003 172166 MOV #5003, 9BECR!
2106 01033 032777 020000 172162 BIT 820000, 9BECR2
2107 010344 00!435 BEQ T170L09
2108 010346 104052 ERROR 1D42
2109 010350 004767 005780 JSR PC, TERRPC
2110 010354 00043l BR T17L09
2111 010356 00S740 TI7L0Y: TST -(RO)
2112 010360 00S74C T17L10: TST -(RO)
2113 010362 022700 027700 CMP sBUFF1,RO
2114 010366 003404 BLE Ti7L11
2115 010370 104067 ERROR $DSS
2116 010372 004767 005736 JSR PC, TERRPC
2117 010376 00G420 BR 117009
2118 010400 012767 027700 170606 T17L11: MOV #BUFF1,SREGO
2119 010406 010067 170804 MOV RO, SRES]
2120 010412 104052 ERROR 1D43
2121 010414 004767 005714 JSR PC, TERRPC
2122 010420 000407 BR T17L09
2123 010422 104054 T17L07: ERROR D44
2124 010424 004767 005704 JSR PC, TERRPC
2125 0i0430 000403 BR T17L09
2126 010432 104055 T17L08: ERROR tDN5
2127 010434 004767 005674 JSR PC, TERRPC
gigg 010440 004767 005522 T17L09: JSR PC.RCATCH
2130 .
2131 s kTEST 22
2132
2133 :
5{32 :#THE BECC REG 70 A BUFFER ARER.
2136 010444 000004 Y&122: SCOPE
2137 010446 012706 001100 MOV ¥STACK,SP
2138 010452 004767 005456 JSR PC,CLRREG
2139 010456 005037 177776 CLR dsPSK
2140 010462 012700 027700 MOV sBUFF1,RO
2141 010466 005020 T18L01: CLR (RO)+
2142 010470 020027 027720 CMP RO, $BUFF1+20
2143 010474 001374 BNE T18L01
2144 010476 012777 027700 172016 MOV #BUFF1,9BEBA
2145 010504 012777 177774 172006 MOV 8177774, 9BECC
2146 010512 012777 013003 172004 MOV 813003, JBECR!
2147 010520 032777 000200 171776 T18LO2: BIT 8200, BECR]
2148 013526 OCI774 8EQ TIi8L02

HO4
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AT UBE WILL DO SEVERAL XFERS

;TEST FIRST 4

; LO
s BRANCH ]

S HR&TT N
NOT WRITTEN TO ERROR

;LOOKED AT ALL WRITTEN LOCS.

; BRANCH IF NO

; TEST LAST 4 LOC WERE NOT WRITTEN
:BRANCH TOQ ERROR IF WERE

+AT END OF BUFFER?

:NO, LOOK AT NEXT LOCATION
:YES, TEST INT, ON DONE BIT=(
:BRANCH TO ERROR IF NOT=0

; TEST CCOVF=1
; BRANCH TO ERROR I

;SET GO BIT TO StE

:TEST CCOVF=0

IF CCOVF IS PESET

:+GO RESTORE TRAPS IF YES
:£RROR: CCOVF NOT CLERRED BY GO
s TYPE PC_OF ERROR MSG

;16O RESTORE TRAPS

:CALC. LAST ADD. WRITTEN
:CALC. LAST ADD. WRITTEN
*WERE ANY ADD. WRITTEN?

:BRANCH IF YES

;ERROR: UBE DID NOV DO DARTO TC PROPER s CF LGC (4)
RROR MSG

; TYPE PC OF E
; 1GO_RESTORE TRAPS

:SAVE FIRST LOCATION WRITTEN
:SAVE LAST LOCATION WRITTEN

;ERROR: UBE DID NOT DO DATO TO PROPER 8 COF LOCATIONS (42

; TYPE_PC OF ERROR MSG

1GO RESTORE TRAPS

$:G
:ERROR: INT. ON DONE BIT NOT CLEARED
:TYPE PC OF ERROR MSG

; GO RESTORE TRAPS

:ERROR: CCOVF NOT SET
*TYPE PC OF ERROR MSG

RESTORE TRAPS

s s RN I3 530633063433 3 36 0 036 30 6 3000 90 36 36 30 36 30 96 3 36 06 6 36 30 3 36 e 0 36 06 36 3 B

TEST DATA XFERS FROM BECC

'

+#THE UBE IS SET UP T0 DO 4 DATO XFERS VIR BR RARBITRATION FROM
THE ARER IS THEN CHECKED.

o RERRRERRRREREEEEREEEERERREEEEREEREEERERREERRRLERRRRERRREERERBER

s RESTORE STACK
*CLEAR UBE REG
'ALLOW INTERRUPTS

;GET BUFFER ADDRESS

:CLEAR BUFFER ARER
AT END OF BUFFER?
:BRANCH IF NG

;LORD STRRTING RDURESS INTO UBE
;SETUP UBE TO DO 4 XFERS
sHAVE UBE DC 4 XFERS FROM BECC

:LOOk FOR ROY SET
'BRANCH TILL SET




UNIBUS EXERCISOR MODULE DIAGNQOSTIC
Pl Tae TEST DATA XFERS FROM BECC

DZKUBA.

010530

010556

0108860 -

010584
010570
010574

0105?5

010744

012700

L0t}

00100

00c41e

005740
010067
011067
010167
104056
004767

000004
012706
012737

101404

027700
177774

027710

170430

. 170426

170424
005532

001100
000340
g0s31e
027700

027720

000340
027700
027704

027710

027700

177776

MACYLl 27(732) 17-SEP-76 15:49 PAGE 45

MOV 8BUFF1,RO :GET BUFFER ADDRESS

nwa nﬁnx- R1=TO FIRST DATA WORD
T18L04: GHP CRBoA ALY - {{UITIORIEE B!
ans TlaLoé :N0, GO TO ERROR
INC Rl ,.upbnTE FGR NEXT 9919
CMP RO, sBUFF1+10 : -LOOKE L DRTA? -
BNE T18LOY oox nr NEXT WORD
BR 15123 ,.cb T0 NEXT TEST ,
‘T18L03: TST -(RO) sCALC. ADDRESS OF FAILURES
nov RO, SREGO :SAVE ADDRESS
ov (RO), SREG1 :SAVE BAD onrn
MOV Rl shsca :SAVE GOOD DAT
ERROR 1D :ERROR: DATO FROH BECC NOT DONE PROPERLY
mwumm :TYPE PC OF ERROR MSG
irs 36363 36 36 36 3 3 36 36 36 36 3¢ 96 36 36 36 36 36 3% 9t 3 3% 3¢ 3 36 3% 3 3 36 3 3 3 3 36 3 36 3 36 3 3¢ 3 3 26 36 3 3 3 3 3 36 3 3 % 3 3 3 % 3 % % %
&Tssr 23 .  TEST UBE CAN DO 2 XFERS PER BUS REQUEST

H !THE UBE_IS SET UP_TO DO 2 DATO XFERS PER_REQUEST VIR

B8R ARBITRATION. THE CYCLE COUNT IS SET 10 DO R TOTAL OF
:¥FOUR XFERS. THE UBE IS TOLD TO GO. THE FIRST TIME

*¥THE CPU GETS THE BUS, AFTER THIS, THE PSH PRIORITY IS
:¥SET FOR 7 HOLDING OFF FURTHER UBE ACTION. A BUFFER
S¥RREA IS THEN CHECKED THAT THE UBE DID EXACTLY 2 XFERS

S¥PER REQUEST.
--***!***!!****!********************!*!*!*!!***!!**!*********i!**

t5123: scoPE .
MOV 8STACK,SP - sRESTORE STACK
nov aaqn kPSH sLOCK ON INTERRUPTS
. JSR PC,CLRREG - sCLEAR UBE REGS
MOV uaarr1 RD :GET BUFFER ADDRESS
T19L01: CLR (RO)+ CLERR BUFFER AREA
CMP RO, 8BUFF1+420 T END OF BUFFER?
BNE T14L01 . -conr:uus 10 CLEAR IF NO
MOV #BUFFI,2BEBA sLOAD BUFFER nooness INTO UBE
MOV 317?774 JBECC *SET UBE T0 DO 4 ERS
MOV #377,9BEBD :LOARD TEST onra INTO UBE
MOV ssnné JBECRI ,HR E UBE DO 2 Dnroxasoussr VIA BR=Y
. CLR 3P _ iALLOW USE TO DO FERS
- NOP " ;UBE SHOULD DO 2 XFERS HERE
MOV #340, J8PSW :SET PRIORITY=? TO STOP LAST 2 XFERS
MOV #BUFF1,RO GET BUFF ADDRESS
T19L03: TST (no)+ WRS BUFF WRITTEN
BEQ T19L09 , ammums oxrm
cnp RO uausr1+q -LOOKED nr FIRST 2 LOCATIONS?
114003 :BRANCH IF NO
T19L0Y: TST tR0)+ L :TEST BUFF LOC NOT WRITTEN
BNE T16L02 :BRANCH TO ERROR IF WRITTEN
CMP RO.8BUFF1+10 -LOOKED nr FOURTH LOC? .
BNE T18L0Y aRn IF NO
. BR T15L05 ::G0 T0 END OF TEST
T19L09: TST ~(RD) . anc LAST ADDRESS WRITTEN
T18L02: TST -(RD) :CALC LAST ADDRESS WRITTEN
CMP #BUFF1,RO *HERE ANY ADDRESS WRITTEN?
BLOS TiSLO? *BRANCH IF YES




UNIBUS EXERCISOR MODULE
DZKUBA.PLI T3

s0e Bid7en 44763
000410

}I‘U\U’l-l: £ L Iwkjmmmb—-o—-r—-o\l\l
Lo Lnnoochnvo s Lo Lo s
o
o
n
~

2209 010756 018767
2209 010764 010067
2210 010770 104057
2211 010772 004767
2212 010776 005037
2213 011002 000290
2214 011004 004767
2215
2216
2217
2218
2219
2220
2221
2222
2223
2004
2205
2226
227 011010 000OOM
2098 011012 012706
2229 011016 012737
2230 011024 004767
2231 011030 012700
2032 011034 0lg7eg
2033 01108 020027
2234 011044 001373
2235 011046 012777
036 011054 012777
2037 0il0k2 012777
2238 011070 005037
2033 011074 000240
2240 011076 012737
2e41 011104 012700
2242 011110 022720
243 011114 0CIOIR
co44 01111 022700
2045 011122 001372
2z4b 011124 028720
2247 011130 001005
2248 011

011

01l

011

01l

011

011

01l

011

011

011

011

0il

~N N o
oL

o

>—

(= ]

(o ]

o

~

104062

DIRGNOSTIC
TEST UBE CAN DO

005360
027700 170230
170226
005336

177776
005200

001100
000340 177776
005104
027700
125252
027710

027700 171
177774 171436
004403 171
177776

000340 177778
027700

052525

027704

125252

027710

027700

00s182
027700 170022
170020

JO4

MRCYLl 27(732) 17-SEP-76 15:49 PRGE 46
2 XFERS PER BUS REQUEST

ERROR $DM sERROR: UBE DID NOT DO 2 XFERS/REGUEST
JSR PC, TERRPC 1TYPE PC OF ERROR MSG
BR T19L0S ::GO TO END OF TEST
T1SLO7: MOV #BUFF1.SREGO +SAVE FIRST ADDRESS WRITTEN
MOV RO, SRESL :SAVE LAST ADDRESS WRITTEN
ERROR D47 :ERROR: UBE DID NOT DO 2 XFERS FOR EACH REQUEST
JSR PC, TERRPC :TYPE PC OF ERROR MSG
T19L05: CLR 3#PSW sALLOW LAST 2 XFERS
NOP ALLOW UBE TO GET BUS
JSR PC,CRDY ‘WRIT TILL UBE FINISHES XFERS
;-!ili!!illliiil*ll!iii!!lll*!*l*lii!lii!**i*!!ll****li***li***ii
;irssr 24 TEST UBE CAN CO 2 DATIP XFERS PER REQUEST

*¥THE UBE IS SET UP_TO DO 2 DATIP XFERS PER REQUEST YIA

;¥BR ARBITRATION. THE CYCLE COUNT IS SET TO DO A TOTAL OF

' #FOUR XFERS. THE UBE IS TOLD TO GO, THE FIRST TIME

:#THE CPU GETS THE BUS, AFTER THIS, THE PSW PRIORITY IS

*%SET FOR 7 HOLDING OFF FURTHER UBE ACTION. A BUFFER

:#AREA IS THEN CHECKED THAT THE UBE DID EXACTLY 2 XFERS

: ¥PER REQUEST.

= o 3096 3 3 36 38 9 3 36 96 3 36 3% 96 3 6 3¢ 3¢ 3¢ 96 36 9 36 36 36 36 3¢ 36 3 36 3 b 9 3 36 3 3 3 3 46 36 36 3 3 3 36 3 3 3 36 3 3 % 3 3 3 % % ¥ 3% ¥ %

tStew: score

. MOV #STACK, SP : RESTORE STACK
MOV #340, JkPSW :LOCK OUT INTERRUPTS
ron ggﬂg£§R§3 e PPER RUDRESS

T20L01: MOV #125252, (RO)+ :LOAD TEST DATA
R
MOV #BUFF1,3BEBA :LOAD BUFFER ADDRESS INTO UBE
MOV 8177774 3BECC +SET UBE TO DO 4 CYCLES
MOV #4403, 3BECRI :HAVE UBE DO 2 DATIP/REQUEST VIA BR=4
CLR J8PSW 'ALLOW UBE TO DO CYCLES
NOP +UBE SHOULD DO XFERS HERE )
BRI ] B T TP e 2 cvues

]

T20L03: CMP 8052525, (RO)+ s TEST BUFF LOCS WRITTEN
8NE T20L02 BRANCH 10 ERROR IF NOT DONE PROPERLY
ShE Toorps RO {EAANE] TF RO 11TEN LOCS?

T20L04: CMP 8125252, (RO)+ + TEST BUFF LOCS NOT WRITTEN
BNE T20L08 :BRANCH TO ERROR IF WRITTEN
CMP RO, #BUFF1+10 :LOOKED AT FOURTH LOC®
BNE T20LOY - :BRANCH IF NO
BR T20L0S :+G0 TO END OF TEST

T20L02: TST -(RO) . :LALC LAST RADDRESS WRITTEN

T20L08: TST -(RO) :CALC LAST ADDRESS WRITTEN

. CMP #BUFF1,R0 WERE ANY LOC WRITTEN?

BLOS T20L0& BRANCH IF YES
ERROR tD49 +ERROR: DID NOT DO 2 DATIP/REQUEST
ggn Pc'nggfgs "EEETECERE SPR?ES?SG

T20LOb: MOV #BUFF1,SREGO :$AVE FIRST ADDRESS WRITTEN
MOV RO, SREGL +SAVE LAST ADDRESS WRITTEN
ERROR }DS0 ‘ERROR: UBE DID NOT DO 2 DATIP.REQUEST
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DZAUBA.P

oo £

W WWW WD
W) pa O

OO0 0O00O0O00O00O000O000000O0D000COO00000O0O0O0O000O0D0OO000D
$t 0t (s Bt Dt Bt Bt (it Pt Pt Bt Pt s i Bt Pt Pt Pt Pt Pt et P Pt et s Pt Pt Pt Dt Db Pt Bt Pt St Bd Pt ot Pt Pt P
N
o

Q04767
005037
000240
00N767

000004
012706
012737
004767
00S06?
012777
012777
01e777
012777
000240
004767
005704
001042
005767
001452
005067
005067
012777
012777
012777
012777
00S03?
004767
104065
004767
000425
005767
001422
104066
004767
000416
104064
004767
012777
005037
004767
000403
104063
004767
004767

a05130
177776

0o477e

001100
000340
004676
016436
177777
027700
1777277
003041

004710

016370

016362
016360
011372
027700
177777
003143
177776
004626

004744
016304

004726

004716
006003
177776
004554

004670
004S16

171100

MACY1l 27(732) 17-SEP-76
TEST UBE CRN DO 2 DATIP XFERS PER REQUEST

JSR PC, TERRPC

T20L0S: CLR JaPSW

JSR PC,CRDY

KO4
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; TYPE PC OF ERROR MSG

tALLOW LAST 2 CYCLES

sALLOW UBE 10 GET BUS

tWAIT FOR UBE TO FINISH XFERS

JERERERRERERREREXEEERRXERRREERRARAEFRERRERRERRRRERELERE AL RE LR

'iTEST es

TEST DATR XFERS VIR NPR AND INT ON DONE WORK

*THIS IS THE FIRST TEST WHERE THE NPR 1S EXERCISED. ONE
:xDATO NPR IS DONE TO A BUFFER RRER. THE READY BIT IS
s¥THEN CHECKED FOR SETTING. NEXT, THE SAME OPERATION IS
: XREPEATED ONLY THE INTERRUPT ON DONE gxr IS SET.

s ¥THE PROGRAM TESTS FOR THE INTERRUPT

ND THEN EXAMINES

:¥THE SUFFER AREA TO SEE THAT ONLY ONE > _R WAS DONE.
*!!}ii*!*¥*****li*****§*§*i*****i**!*i!**iill***f**i**i*****i**

titas.

T21L03:

Teil0l:

TelLoe:
T21L04:

SCOPE

MOV %STACK,SP

MOV %340, 2kPSW
JSR PC,CLRREG

CLR BUFF1

MOV 8177777, 38EBD
MOV 8BUFF1,JBEBR
MOV 8177777 2BECC
MOV #3041, 38ECRI
NOP

JSR PC,CRDY

7ST RY

BNE T21L01

TST BUFFI

BEQ T2iL02

CLR BUFF]

CLR BUFF1+2

;RESTORE STACK
:LOCK_OUT_INTERRUPTS
:CLEAR UBE REG
:CLEAR SUFFER LOC
;LOAD L E DATA REG WITH TEST DATA
:LOAD UBE ADDRESS REG WITH BUFF RDD.
SET UBE TO DO 1 CYCLE
;HAVE UBE DO DATQ VIA NPR
tALLOW UBE TO SET BUS
CHECK RDY SET
;D10 RDY_SET?
;BRANCH_TO ERROR IF RDY DID NOT SET
:WAS DATO DONE?
sBRANCH TO ERROR IF NPR NOT DONE
s CLEAR BUFF LOC
:CLEAR BUFF LOC +2

MOV OT21L03 alggvsc :SET UP FOR INTERRUPT

MOV #BUFF1,d

MOV 3177777 a8ECC

MOV #3143, JBECRI

CLR a#PSi’

JSR PC,CRDY

ERROR 4053

JSR PC, TERRPC

BR T21(04

TST BUFF1+2

BEQ T2IL04

ERROR tDSH

an PC, TERRPC
121004

ERROR D52

JSR PC, TERRPC

MOV #6003, IBECR!

CLR 98PSW’

JSR PC,CRDY

BR T2lLO4

ERROR 1DS!

JSR PC, TERRPC

ISR PC,RCATCH

:[ORD TEST ADDRESS
GET LBE TO DO I CYCLE
HAVE UBE DO DATO NPR RND INT WHEN DONE VIA BR=Y4
ALLOW UBE 70 INTERRUPT
WAIT FOR INT. OR ROY TO SET
*ERROR: UBE DID NOT INT WHEMN NPR DONE
:TYPE PC OF ERROR MSG
:RESTORE TRAPS
:DID NPR WRITE MORE THAN 1 LOC?
G0 TO END OF TEST
tnaon UBE WROTE 2 LOC WHEN ! NPR AND INT DONE
*TYPE PC OF ERROR MSG
sRESTORE TRAPS
:ERROR: NPR DID NOT SET RDY
:TYPE PC OF ERROR MSG
ane UBE SET ITS RDY

NRIT TILL SET

: RESTORE TRAPS

sERROR: NPR DATO NOT DONE
:TYPE PC OF ERROR MSG
:RESTORE TRAPS
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DZKUBR.P11 126 TEST UBE WILL NOT INTERRUPT DURING AN NPR AND GO BIT SETS

2317 : © 30369696 96 96 06 96 96 36 36 9696 36 363636 36 0606 36 36 36 36 36 3 36 36 36 36 96 96 36 96 36 96 3 36 3 36 36 36 3696 36 30 36 36 36 36 6 36 36 0 3 36 36 6 30 36 30 3 3

Sg{g iTEST 26 TEST UBE WILL NOT INTERRUPT DURING AN NPR AND GO BIT SETS

2320 *IF THIS TEST FAILS AND THE UBE DOES INTERRUPT AFTER

2321 :#TRYING TO DO AN NPR, THE CPU WILL GO DOMWN

2322 *l!l!!!!*!i!!!llii!‘l!i!l)i!l*!!!ii!!ii!!l!!i!ii*ili**!*i % % % % % %

2323 011450 000004 }126:  SCOPE

2324 011452 012767 000001 167554 MOV #1,STIMES ::00 1 ITERATION

2325 011460 012706 001100 MOV #STACK . SP kESTonE STACK

2326 011464 004767 004444 JSR PC,CLRREG :CLEQR UBE REG

2327 011470 032737 010000 001172 BIT #SH12,%SKR + INHIBIT TYPEOUTS?

£328 011476 9001002 BNE 1§ sBRANCH IF YES

2329 011500 104401 025157 TYPE ,MSG3 s TESTING UBE WILL NOT INTERRUPT

2330 sDURING NPR. IF DOES, CPU WILL GO DOWN

2331 011504 012777 177777 171006 1S: MOV 8177777, 3BECC sGET UBE TO DO I CYCLE

2332 011512 012777 000043 171004 MOV #0043, 9BECR] ' HAVE UBE DO DRTI NPR AND INT. (FUN.=0)

2333 011520 00S037 177776 CLR a#PSW

2334 011524 000240 NOP ;UBE_SHOLLD NOT GET BUSS HERE

2335 011526 032777 000001 170770 BIT #1,aBECRIL :1S GO BIT SET?

2336 011534 001003 BNE T22L01 :BRANCH IF YES

2337 011536 104011 ERROR 109 :ERROR: GO BIT FAILED TO LOAD '1’

2338 0I154G 004767 004570 JSR PC, TERRPC TYPE PC OF ERROR MSG

2339 011544 005077 17075M T22L0!1: CLR aBECRI RESET GO BIT, NPR RND INTERRUPT

2340 011550 032737 010000 0O01172 BIT #SK12,auSWR INHIBIT TYPEQUTS?

2341 011556 001002 BNE 15727 : BRANCH IF YES

gg:g 011560 10440 025307 TYPE ,MSGH EXITING TEST

2344 ; © H T I3 36 3 63 % 3 3 3 3 3 3 3 3 393 3 3 3 3 3 3 3 3 3 3% 9 3 % 3 3 % 3 3 % % %3 3% F %3 % ¥ %% % 3¢ ¥ %%

Sgag irzsr 27 TEST NO SSYN ERROR BIT WORKS & FUN A,B BITS RESET BY ERROR INTERRUPT

2347 *n DATI NPR IS DONE TO A MEM LOC (760000) THAT RETURNS

2348 :¥NO SSYN. THE NO SSYN ERROR BIT AND BIT 1S OF BECRI

2349 *XARE CHECKED TO SET, THE ERROR INTERRUPT IS THEN TESTED.

2350 S¥AFTER THIS THE ERROR IS CLEARED BY THE CLEAR ERROR

2351 s ¥ADDRESS. FINALLY THE FUN A,B BITS (BITS 10,11 OF BECRI)

2352 : #ARE_EXAMINED TO SEE IF THEY RESET WHEN AN ERROR

2353 * *INTERRUPT OCCURS.

2354 o I3 3066363 339033 9 33 3 36 3 3 3 3 9 36 396 4 3 333 3 3 3 3 3 3 3 3 3 3 % 3 3% 3% % % %% %X EREE

2355 011564 000004 ti127. SCOPE

2355 011566 012706 001100 MOV #STACK,SP : RESTORE STACK

2357 011572 018737 000340 177776 MOV 8340, J#PSW :LOCK_OUT  INTERRUPTS

2358 011600 004767 004330 ISR PC, CLRREG :CLEAR UBZ REG

2359 011604 012777 O11732 170720 MOV #T23L01,dINTVEC sSET UP FOR INTERRUPTS

2360 011ele 012777 160000 170702 MOV olsoouo aBEBA +LOAD UBE WITH TEST ADDRESS WHICH RETURNS NO SSYN

2361 011620 0i2°77 000003 170700 MOV 3, JBECR? :LORD UBE WITH TEST ADDRESS WHICH RETURNS NO SSYN

2362 011626 012777 1777277 170664 MOV s1?7777 JBECC 'HAVE UBE DO 1 CYCLE

2363 011634 012777 002041 170662 MOV 02041 IBECR! ‘HAVE DATI NPR DONE

2364 011642 004767 00434 J?R CRDY un T TILL RDY SET

2365 011646 032777 000400 170852 BIT .qca ABECR2 NSSYN ERROR BIT SET?

2366 011654 001004 BNE T23L02 BRQNCH IF YES

2367 011656 104073 ERROR t0S9 tERROR: TEST OF NSSYN ERROR BIT FAILED

2368 011660 104074 ERROR foso :T0 SET BIT 8 OF BECR2

2369 81155 3 4767 004446 JSR PC :TYPE PC OF ERROR MSG

2370 01166 2777 100000 170830 T23L02: BIT 0100000 asscnx “WAS ERROR BIT SET?

2371 011674 001004 BNE T23L03 :BRANCH IF YES

2372 D011676 104073 ERROR 1059 :ERROR: TEST OF NSSYN ERROR BIT FARILED
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UNIBUS EXERLISOR MODULE DIAGNOSTIC MACY1l 27(732) 17-SEP-76 15:49 PARGE 49
DZKUBR.P11 127 TEST NO SSYN ERROR BIT WORKS & FUN A,B BITS RESET BY ERROR INTERRUPT
2373 Q11700 1Q407S ERROR 1Db1 .10 SET BIT 15 OF BECRI
2374 01172 004767 004426 JSR PC TERRPC ' TYPE PC OF ERROR MSG
2375 011706 005037 177776 T23L03: CLR a#PSK 'ALLOW UBE TO INTERRUPT
2376 011712 000240 i} NOP 'UBE SHOULD INTERRUPT HERE
2377 011714 017767 1706086 167272 MOV JBECR2, SREGOD :SAVE BECR?2
2378 011722 104073 ERROR tD59’ tERROR; TEST OF NSSYN ERROR BIT FAILED
2379 011724 104072 ERROR $DS8 :T0 INTERSUPT CPU
2380 011726 004767 004402 JSR PC, TERRPC TYPE PC OF ERROR MSG
2381 011732 005077 170572 T23L01: CLR IBERE :CLEAR ERROR BITS
2382 01173€ 032777 000400 170562 BIT 400, JBECR2 :WMAS NSSYN ERROR BIT CLERRED?
£383 011744 O0OI4O4 . BEQ T23L05 :BRANCH IF YES TO TEST FUN A, B BITS
2384 Ol1746 104073 ERROR tDS3 :ERROR: TEST OF NSSYN ERROR éxr FRILED
2385 011750 104076 ERROR tDB2 :T0 CLEAR BIT 8 OF BECR2
2386 011752 004767 004356 JSR PC, TERRPC TYPE PC OF ERROR MSG
2387 011756 032777 002000 170540 T23L0S: BIT #2000, 2BECR! 'WAS FUN A BIT RESET?
2388 011764 O0OI4OY4 BEQ Ta3L0b :BRANCH IF YES
2389 011766 104073 ERROR $DSS + ERROR: mmormmnmmnmrmnm
2390 011770 104016 EPROR 1D14 +T0 CLEAR BIT 10 OF BECR
e331 011772 004767 004336 JSR PC, TERRPC s TYPE PC OF ERROR MSG
2392 011776 012777 1[e0CDO 170516 T23L06: MOV 3160000 SBEBA *LORD UBE WITH TEST ADDRESS WHICH RETURNS NO SSYN
2333 012004 012777 000003 170514 MOV #3, a@BECR2 :LORD UBE WITH TEST ADDRESS WHICH RETURNS NO SSYN
2394 01201z 0ie??? 177772 170500 MOV 0177772 IBECC :00 2 CYCLES
2335 012020 012777 012040 170504 MOV #T23L07.dINTVEC :SET UP FOR INT
239 012026 012777 004041 170470 MOV #4041, aBECRI *HAVE UBE DO FUN2 DATI VIR NPR
2397 012034 004767 004150 JSR PC, CROY {WAIT TILL RDY SETS
2398 012040 032777 004000 170456 T23L07: BIT #4000, aBECR!I ‘lAS FUN B BIT RESET
2393 012046 001404 BEQ T23L0% RESTORE TRAP
2400 012050 104073 ERROR 1059 ERROR: TEST OF NSSYN ERROR BIT FAILED
2401 012052 104105 ERROR 1DES 70 CLEAR BIT 11 OF BECRI
2402 012054 004767 004254 JSR PC, TERRPC :TYPE PC OF ERROR MSG
2403 012060 004767 004102 T23L04: JSR PC RCATCH RESTORE TRAP
g:gg 012064 005077 170440 CLR 2BERE :CLEAR ALL ERROR CONDITIONS
E’*Ub H ¢ 0033333338303 3639 3 3 3 333333 % % HE K%K N SR XN R R EEEEEFEEEEEEEEEFEENEE
s:gg irssr 30 TEST WRONG A LINE ERROR BIT DOES NOT SET
2409 *n DATI NPR IS DONE FROM THE UBE GO ADDRESS
2410 ' ¥THE ERROR BIT IS TESTED NOT TO HAVE SET AND NOT TO HAVE INTERRUPTED.
2411 : ¥THE ADDRESS BITS 1,15, 16,17 ARE NEXT TESTED SEPARATELY
2412 t¥AND THE ERROR BIT IS CHECKED NOT TO HAVE SET.
2413 E YT 22 I 2232 1222323232222 2233232332282 3222222212223
2414 012070 000004 t&730:  SCOPE
2415 012072 012706 001100 MOV #STACK,SP ;RESTORE STACK
2416 012076 012737 000340 177776 MOV #340, J¥PSW :LOCK OUT INTERRUPTS
2417 012104 004767 004024 JSR PC,CLRREG :CLEAR UBE REGS
2418 012110 016777 170420 170404 MOV BEGO, 9BEBA HAVE UBE ADDRESS ITS GO ADDRESS
2419 012116 012777 000003 170402 MOV #3,3BECR2 :HAVE UBE noonzss ITS GO ADDRESS
2420 012124 012777 177777 170366 MOV 8177777, 9BECC SET UP 10 DO I CYCLE
24zl 012132 012777 O0l2202 170372 MOV #T24_01 QINTVEC sSET UP FOR INT.
2422 012140 012777 002041 170356 MOV naoql JBECR1 *HAVE DRTI NPR DONE FROM GO RDDRESS
2423 012146 004767 004036 ISR PC, CROY *CHECK FOR RDY SET
2404 012152 032777 001000 170346 BIT c1bnu JBECR2 *WAS ADDRESS ERRCR SET?
2425 012160 001404 BEQ T24L02 *BRANCH If NO
2426 012162 104070 ERROR fDSB -ERROR: TEST OF WRCNG A LINES ERROR BIT FAILED
2427 012184 104071 ERROR tDS7 :BECR2 BIT 9 FALSELY SET
2428 ‘012166 004767 004142 JSR PC, TERRPC : TYPE PC OF ERROR MSG
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UNIBUS EXERCISOR MODULE DIAGNOSTIC MACY!l 27(732) 17-SEP-76 15:49 PAGE SO
DZhUJBA.P11 130 TEST WRONG A LINE ERROR BIT DOES NOT SET

5433 012172 00SQ37 177776  T24L02: CLR 2¥PSW :ALLOW ANY INTERRUPTS

430 012176 000240 NOP *UBE SHOULD NOT INTERRUPT HERE
2431 012200 000410 BR T24L06 :G0 TEST INDIVIDUAL ADDRESS BITS
2432 012202 017767 170320 167004 T24LO01: MOV @BECR2,SREGO :SAVE BECR2
w33 012210 104070 ERROR $DS6 'ERROR: TEST OF WRONG A LINES ERROR BIT FAILED
2434 012212 104077 ERROR 4D63 ‘FALSELY INTERRUPTED CPU
2435 012214 004767 004114 JSR PC, TERRPC : TYPE PC OF ERROR MSG
2436 012220 000447 BR T4(03 GO RESTORE TRAP
2437 (012222 004767 0040l TeyL06: JSR PC,DINT :DISREGARD INTERRUPTS
2438 012226 00s077 17027 CLR JBEBA :CLEAR ADDRESS 0-15
2439 012232 012777 000001 1702%6 MOV #1,aBECR2 :TEST ADDRESS 16
t440 012240 012777 1777?77 170252 T24LOS: MOV 8177777, 9BECC :D0 1 CYCLE
a 4] 012246 0b2777 040000 170246 ADD #40000, JBEEA *TEST NEXT ADDRESS

2442 012254 032777 140000 170240 BIT #140000, 387 8A *HAVE ADDRESS BITS 14,15 BEEN EXERCISED?
2443 012262 001011 BNE T24L0Y : TEST NEXT ADDRESS IF'NO
2444 D12264 032777 000003 170234 BIT #3,2BECR2 *HAVE RDDRESS BITS 16,17 BEEN EXERCISED?
2445 012272 001422 BEQ T24L03 +GO RESTORE TRAPS IF YES
2446 012274 005277 170226 INC JBECR2 s INC ADDRESS BITS 16,17
2447 012300 042777 000004 170220 BIC #4,9BECR2 :CLEAR BIT 2 OF BECR2 IF SET
2448 012306 012777 002041 170210 Ta4LO4: MOV uaoql JBECR] sD0 DATI NPR TO RODRESS
2449 012314 004767 003670 JSR PC.CROY tWAIT TILL RDY SET
2450 012320 032777 001000 170200 BIT 01000 JBECR2 s WAS WRONG ADDRESS anss ERROR BIT SET?
2451 012326 O00I74M BEQ T24L05 s TEST NEXT ADDRESS IF N
2452 012330 104070 ERROR $056 :ERROR: TEST OF WRONG A LINES ERROR BIT FAILED
2453 013332 104071 ERROR tD57 :BECR2 BIT 9 FALSELY SET
2454 012334 004767 003774 JSR PC, TERRPC s TYPE PC OF ERROR MSG
sﬁgg 012340 004767 003622 T24L03: JSR PC.RCATCH *RESTORE TRRP CATCHER
=L 1°Y4 H s RERRREREEREEREEEELEERLEEERERNELAEREEEEEEEEEEREEREEREERELEEEREEE
5323 47551 | TEST WRONG GRANT AND NO GRANT OR NOT ONE GRANT ERROR BITS DO NOT SET
2460 *THE UBE 1S SET UP TO DO ONE DATI XFER/REQUEST. ALL
2461 s ¥THE POSSIBLE COMBINATIONS OF BR AND NPR LEVELS ARE THEN
2462 s ¥EXERCISED. AFTER EACH, THE ERROR BITS AND INTERRUPTS ARE
2463 : xCHECKED FOR. FINALLY, R DATI NPR IS DONE FROM A BUFFER
2464 * ¥AREA WITH THE INTERRUPT ON DONE BIT SET. UPON INTERRUPT, THE
2465 s ERROR BITS ARE CHECKED.
2466 o U6 33 3 3 333 3 3 3 5 33 3 3 3 3 3 3 3 3 33 3 3 3 38 3 33 3 3 369 3 3 33 3 I 3% 3 B % %% % %% EERERERE
2467 012344 000004 t&7131:  SCOPE
2468 012346 012706 001100 MOV #STACK,SP s RESTORE STACK
2469 012352 004767 003556 JSR PC,CLRREG : CLERR UBE REG

2470 012356 012777 002000 170140 MOV #2000, 9BECR] *SET UP UBE TO DO 1 DATI XFER/REQ.

2471 012364 012777 012456 170140 MOV #T25L01,dINTVEC +SET UP FOR INTERRUPTS
2472 012372 005037 177776 CLR 2#PSW *ALLOW DATA XFERS VIR BR AND NPR LEVELS

2473 012376 012777 177777 170114 T25L0S: MOV #177777,3BECC *SET UBE TO DO 1 CYCLE

2474 012404 012777 027700 170110 MOV #BUFF1,SBEBA sSET UBE TO ADDRESS BUFFER ARER

2475 012412 0b2777 000003 170104 ADD #3,aBELRI ‘HAVE U3E DO NEXT LEVEL OF REQGUEST

2476 012420 004767 003564 ISR PC.CRDY WAIT TILL RDY SET

c477 012424 032777 000076 170072 BIT #7b,32BECRI 'HAVE ALL REQUEST LEVELS BEEN EXEPAISED

2478 012432 001425 BEQ Tes( (02 :BRANCH IF YES

2479 (12434 032777 000040 17006M BIT %40, JBECR2 :WAS WRING GRANT ERROR BIT SET?

o480 Ol2442 001062 BNE T25(03 *BRANCH TO ERROR IF SET

2481 Ol2444 032?777 002000 170054 BIT #2000 aascao tWRS NO GRANT OR NOT ONE GRANT ERROR BIT SET?
2482 012452 001066 BNE T2SL0% *BRANCH TO ERROR IF YES

2483 012484 000750 B8R T25L0S GO TEST NEXT LEVEL

2484 012456 104100 T25L01: ERROR 06 'ERROR: TEST OF WRONG GRANT OR NOT ONE GRANT FAILED
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G GRANT  AND NO GRANT OR NOT ONE GRANT ERRCR BITS DJ NOT SET

T25L02:

T25L06:

MUV QBECRe, SREGD
ERROR 1063

MOV JBECR],SREGD
ERROR tD&S8
JSR_PC, TERRPC

BR T25.08

MOV #T25L06, dINTVES

MOV 82143, 28ECR!
WAIT

BiT #40,dBECR2
BNE T2SL07
BIT 820C0, JBECR2
SEQ ToSLCB
ERROR 1DBM

[7-SEP-TH

15:49  PAGE S|

:SAVE_ERRCR 8175

sFALSELY INTERRUPTED CPL

:SAVE BECR!

‘WITH SECRi= .

:TYPE PC OF ERROR MSG

:G0 RESTORE TRAPS

:SET UP NEW INT, ARERM

+HRAVE UBE DO ! DATI NPR AND INT N CONE
‘WAIT TO BE INTERRUPTED

+WRS WRONG GRANT ERROR 81T SET?

+BRANCH TO ERROR IF WRS

:WAS NO GRANT OR NCT CONE GRANT BIT SET?
:G0 RESTORE TRAPS IF WAS NQOT

:ERRQR: TEST OF WRCNG GRANT OR NOT ONE GRANT FARILED

MOV_3BECRI, SREGO :SAVE_BECR] |
ERROR 1085 :NO GRANT OR NOT ONE GRAN™ ERRCR BIT FALSELY SET
ERROR 1066 :WITH INT ON DONE = I
JSR PC, TERRP: :TYPE PC OF ERROR MSG
BR 125008 :GO RESTGRE TRAPS

T25L07: ERROR 1DBY

MOV aBECRI,SREGC
ERROR tD&7

ERROR 1066
JSR P2, TERRPC

;ERROR: TEST OF WRONG GRANT QR NCT ONE GRANT FRILED
:SAVE BECRI -

+WRONG GRANT ERROR BIT FALSELY SET

(WITH INT ON DCNE = |

: TYPE_PC OF ERROR MSG

iy
HREZ

o

n
885eEs
QL :i-EC)
St

agm
A

R b isgpevsaaaaopleasblunabla/w/eo/aiflem
%

S2p2d 202020t ) <02 Db Pt o Pk bt Pt st Pt Pt Pt Pt Pt Pt Pt Pt P2 Pt P @ P

nfury
oo
4. L
oo

BR 12508 160 RESTORE TRAPS .
T250.03: ERRCR D&M :ERROR: TEST OF WRONG JRANT CR NOT ONE GRANT FAILED
MOV @BECR!,$REGD :SAVE BECR!
ERROR 1087 :WRING GRANT ERRCR BIT FALSE.Y SET
JSR PC, TERRPC :TYPE PC OF ERROR MSG
BR 125(08 : 30 RESTCRE TRAPS
T2EL04: EQROR fDEY :ERRCR: TEST JF WRONG GRANT 2R NCT ONE 3SRANT FAILED
MOV IBECR],SREGC :SAVE BECRI
ERROR 1085 :NO GRANT OR NOT CNE GRANT ERROR BIT FASELY SET
JSR PC, TERRPC :TYPE PC OF ERRCR M3G

725.28: JSR PC,RCATCH :RESTCRE TRAP CATCHER

(IR RRRR AR R R R R AR PR RN R R RN R R R R RR SRR PR ERRARFRR BRI E DR E
;#TEST 32 TEST TIME CELAY ANC BLSS LARTENCY ERROR B17S

¥
:#THE 3US LATENCY ERROR BIT IS SET 8Y CCOING A RELERSE

;#8US IMMEDIRTE FUNCTION ANO SETTING THE TIME DELAY BI7. Tht
; #ERROR BIT AND BIT IS OF 3ECRI RRE CHECKRED TO SET. THE
:#ERRCR INTERRUPT TS THEN CHECKED FOR AND THE ERROR CONCITIC
:#1S TESTED TO CLEMR.
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LAYV o

AR PR R R R R R R RN R R R R R R R R R AR RN AR RN R AR R RRRERFERARRERRRRRRRRRRRARD

00C004 $8v32: SCOPE

012706 00!107 MOV 8STACK,SP :RESTORE STRCK

012737 CCO348 177778 MOV 8340, 98PSK :LOCK_OUT_INTERRUPTS
004767 03324 JSR PC,CLRREG +CLEAR UBE REG

012777 040000 167626 MOv a48000, 93ECR2 :SET TIME DELRY BIT
012777 013006 16764 MOV 8T26LO0), SINTVEC :SET UP FOR INTERRLPTS
013777 00BC03 167&l0 MOv 88003, 3BECRI :00 RELERSE BUS IMMEC.
BOER00 CLR RJ s INITIALIZE RO

A0EZ20 T26L02: INC RO ;DELAY TO WAIT FOR
A23770 000432 CMP 8490, RO :8USS LATENCY ERRJR 317
0213%4 BNE ToeLle tTJCET
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| UNIBLUS EXERCISOR MOTULE DIAGNISTIC MACYLL 2T\ 732) 1°-SEP-7H  15:49  PAGE S2
DoALBR.P11 132 HEST TIME DELAY AND BUSS LATENCY ERRGR B1TS
a::x 012726 03277 200100 1e75T2 B(T céooﬁaascna uggwauss LATENCY ERROR BIT SET”
i
45 Bi§~32 YB$?83 EBEO; ?b 3 Rnoh }FST BF TIME CALAY ANC BUSS LATENCY FAILED

3544 s*ua 3831 ERROR 1071 'T0 SET BIT & OF BECR2

o545 Qldnwe 053358 JSR PC, TERRPC :"YPE_PC OF ERROR MSG

384E Q15~46 032777 10DDSD 15755 Y26 03: BIT 100600, JBECRL ‘WAS ERRQR BIT SET?

25+ D137SN 001004 SNE T26L0Y4 :BRANCH IF YES

2548 012756 I1Q4108 ERROR 1070 :ERROR: TEST OF TIME DE_AY AND BUSS LATENCY FAILED
3349 012760 104078 ERROR 1061 170 SET BIT 1S OF BECRI

3859 0153762 0O4THY 003346 JSR PC, TERRPC :TYPE PC OF ERROR MSG

2851 [Dl2rek 008037 I1°TTT6 *26L04: CLR 20PSW :ALLOM ERROR INTERRLPTS

g3S2 013772 390349 NOP :UBE SHOULD INTERRUPT )
3853 013™™4 104108 ERR2R 1070 :ERROR: TEST OF TIME DELATY AND BUSS LATENCY FAILED
2554 012778 0MO07 A ERROR 1DS8 70 INTERRUPT CPU
2555 01300C 004767 003330 JSR PC, TERRPC :TYFE PC OF ERROR MSG
5858 (013004 20eu12 aa Tastos +G0 TO END OF TEST

255, 013006 QO0S3™- 167516 T26.01: CLR 3IBERE :CLEAR ERROR CONDITICN
2652 0i13Ci2 032777 002130 167506 917 .100 JBECR2 :WAS ERRCR CLEARED”
S€59 ozggaa 001404 T26L 05 :BRANCH IF YES
2€60 013622 104106 ERRJR 070 :ERROR: TEST OF TIME CELAY AND BLSS LATEMZY FAI_EC
256 013924 104110 ERROR D72 :T0 CLEAR BIT & OF BECR2
28c2 013926 004767 003302 ) JSR PC., TERRPC :TYPE PC OF ERROR MSG
2563 (13032 004rer 003076 T28L0S: JSR PC,CLRRES :CLEAR ALL UBE REG
2564 013036 0C47e? 003176 JSR PCIDINT : DISREGARD ERROR INTERRUPTS
2865 013042 Gl2707 177077  1B7HEQ MOV 8197777, 3BECC tHAVE UBE DO DATI
2526 0130SC (013777 027700 1ETNNS MOV ®BUFF].SBEBA :S50 BUSS LATENCY REG

£Se7 Q13086 (12777 CO02CH41 167940 MO\ #204],JBECRI *HOLD FLOP CLERREC

2%e8 C130E4 008767 003120 JSR PC, CROY :WAIT FOR ROY SET
2553 C.13070 035077 673 CLR QBERE :CLERR LATENCY ERRCR IF SET
5°C C13C74 DOY7e7 CO3C0ER YSR PC.RCATCH :RESTORE TRAPS
2572
=572 CIRARERERRRRRARERRIRELAERRERRERRERRRERRRR AR AR ERERERRRRR A ERRRAAR
€03 :#TEST 33 TEST MULTIPLE INTERRUPTS SET RDY BIT

37q Y1123 22 222223 Y Y Y YIIIs YR Y YIS YIIYYIIISIIYSIYIYIIIIZIY]
2575 013100 00000 4133 SCOPE
2E°E 013102 0:2706 001100 MOV 8STACK,SP - INITIRLIZE STACK
2277 N13106 CON7E7  QC3022 JSR PC,CLRRES :CLERR ALL UBE REG
2679 Di3ll2 0047E? 003122 ISR PC.DINT oxanscnno INTERRUPTS
2873 0l3ile 008037 17777 CLR 28PSM ;ALLOW INTERRUPTS
288 213122 Q12777 177776 1673TO MOV 8177776, JBEC, HAVE UBE DO 2 CYCLES

23581 213130 019777 O<cCo0 187373 MOV 840000, JBECR2 :00 TIME DLY
2€82 Q1313 012777 Q0CLO3 1673e8 MOV 83, dBECLR] ‘MAVE UBE INT. VIR SRY
2683 013144 004787 003040 JSR PC.CRDY :CHECK FOR RDY SET
2584 013:50 00704 15T R4’ :[AS RDY SET?

2€85 013182 0Ji4d3 3EQ T3ILOl :BRANCH IF YES )

2526 013154 10<412v ERROR  $D8Y :ERRCR: TEST OF MULTIPLE INTERRUPTS FAILED TJ SET ROY
287 012:5& 004767 003:52 JSR PC. TERRPC :TYPE FC OF ERROR MSs

§§gg Ni31E2 004767 003033 T31L01: JSR PC,RCATCH 'RESTORE TRAP CATCHER

Lo

€380 TR ARRRRR AR R AR EARRIRRRRRRRRERRRRRRARRERRRRRDRRRRRRRNPRNR

gggé iTEST 34 TEST POWER DOWN SEQUENCE

2893 iTHE POWER DOWN TEST IS ONLY DONE IF SWN=]

2594 : #THE POWER DOWN IS TESTED FOR AND THEN THE POMWER

2€3¢ :#1S TESTED. AN INTERNAL RES RO COUNTS FOR R TIHE ~1sc

zSSe 1#MS TC SEE IF THE CPU GETS POWERED UP. THE PROGRAM
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;#THEN WAJTS FOR A TINME >ISOMS TO SEE IF THE CPU

:#GETS POWERED DOWN AGAIN.
S RRRRRERRRERRRRRRERARRRRRRARERAERRERRRRARRERARRR AR RRERR P24 R RS54

$873y:

722001

T27 M.

T27L08:

T27L0e:

127L07:

¢ INC

SCCOPE

MOV

820, 985UR
TST35

8340, 28PSH

MOV 8STALK , SP

MOV gu2y, -15p)

MOV 3825, -(SP!

MOV #T27(01 3824

MOV 8340, 2826

MOV 820, 9BECR2

NOP

ERRIR 1073

ERRIR t07H

JSR PC, TERRP:

BR 12702

CMP (SP.+ (SF’+

8727003 anay

JSR PC.Y%RRPC
BR T27L02

: MOV 8T27L0S, ds2H
CLR RO

LR RI
S

RO
127L06
Rl

CMP 84 Rl
BNE T2?L06

ERROR 1073

ERROR t07B

JSR PC, TERRPC

BR 127(02

CMP (SP )+ (SP ¢+
MOv sTa7Ld2 2wy
WALT

BIT #20,aBECR2
ENE 127007
RROR 1073
ERROR 1077

JSR PC, TERRPC

MOV (SB)+, 3828
MOV (SP1+, 824

157
BNE
iNC

8], STIMES

::00 1 ITERATION
:8EE IF POWER DOWN TO BE TESTEC
+550 TO NEXT TEST IF SJR4 = 0
:LOCK OUT INTERRUPTS

s INITIALIZE STACK

iSAVE POWER FRIL VECTOR CN STAZr
:SAVE POWER FRIL VECTOR CN STAcK
:SET UP FOR POWER FAIL

:SET UP FOR PC.ER FAl
:HAVE UBE DO POWER FA
:SHOULD POWER FAIL HE
:ERROR: TEST OF POWER
:TO POWER DOWN -PU
:TYPE PC OF ERROR MSG
:RESTORE TRAPS
:RESTORE STACK

:SET UP FOR POWER JP SE3.ENZE
:INITIALIZE COUNTER
tINITIRLIZE COUNTER

t2OCNT FOR A TIME

: SREATER THAN 150 M3

L
£ -
Cowh 817 FAIES

;IS TIME » ISC ™S°

+3RANCH F NO

{£RRCR: TEST OF PIWER SN BIT FRILED
: Yo PORER LP CPU

:TYPE PC OF ERQIR MSG

:RESTORE TRARPS

:SET LP TJ POWER DCWN RaRIN

ie9NT FOR R TIME
:aRERTER THRN [SC MS

«IS TIME - 1SC MS?

:BRANCH IF NO

;ERROR: TEST OF POWER DCOWN BIT FRI_EC
:TO_REPOWER J0WN CPY

:TYPE PC CF ERROR MSo

:GO CHECK POWER DOWN B!TY

:RESTORE STRCk

:SET UP TQ POUER UP RGRIN

tWRIT 7O POWER UP RaRIN

+WAS POWER DOWN BIT SET°

: BRRhCH %F YES

:ERROR: TEST OF POWER DJAN BIT ERI_EC
;7O SET BIT 4 OF BECR2

:TYPE PC CF ERROR MSS_

:QESTURE PQUER FRIL VECTIR
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DoRUBR.P11 T34 TEST PIWER DIWN SEQUENIE
%g 013436 00507 15706M CLR BECR2 :CLERR POWER DOWN BIT
g =t
2555 IRRERRRRERREREREERRRERRERRAERERRERERERRERRERRRERRRFRESRREREARRER
§§§§ :iTEST 35 TEST DCLO CLEARS BECC, BEBR, BECR2 AND BITS 0-6, 7-15 OF BECR!
3653 :#THIS TEST IS ONLY DONE IF SWd=!.
BESQ C O BEREERFRRRRREERRR LR R B R AR R R R AR P ER RS RE R R LR R AR R ERRERRRERRLSAR 4
2660 013442 00000 ) Y873s: scope
2661 013444 012767 000001 165562 MOV 81, STIMES ::00 1 ITERATION )
2852 ©O13452 0N3273: 000020 001172 BIT 820, J¢SWR :8EE IF POWER DOWN TO SE TESTED
3663 013460 001902 BNE 728(10 :BRANCH IF SW4=|
2668 013462 200167 000410 IMP TSTB GO TO NEXT TEST
3665 013456 012777 177777 167024 T2SL10: MOV 8177777, aBECC *HAVE UBE DO | CYCLE
2666 013474 Q12777 002003 167024 MOV 83, 9BECR2 :SET ADDRESS BITS 16, 17 )
o667 013502 012777 160000 167912 MOV #16000C, JBEBA :(0AD UBE WITH ADDRESS THAT RETURNS NO SSYN
2668 Q13510 00N767? 002524 JSR PC . DINT :DISREGARD INTERRUPTS
2663 01351 Q12777 002041 167002 MOV #2041, JBECRI :HAVE UBE DO DATI SO CCOVF=! AND NSSYN ERRCR = i
2670 (013522 00S037 177776 CLR J#PSW ‘ALLOW INTERRUPTS
2671 013526 00000I WAIT 'WAIT TILL ERROR INTERRUPT
2872 013530 013746 CCOO2M MOV 2824, -(SF) :STCRE POMER VECTOR ON STACK
2673 (013534 013746 000026 MOV 3826 -(5P) :STORE POWER VECTOR ON STACK
>4 01384C 012777 177777 166754 MOV 8177777 9BEBA :LORD ADDRESS REG WITH ALL ~1"
2675 Q13546 012777 177777 166794 MOV 8177777, 4BECC :LOAD CYCLE COUNT REG WITH ALL "1*
3678 013854 Q12777 077778 166742 MOV 877776, OBECRI :LORD BECRL WITH ONES
2677 013562 012737 013602 000224 MOV lTEBLGlAQIEH :SET UP FOR POWER DOWN
2678 013570 012777 080037 16673C MOV 840037, ¥BECR2 :LORD BECR2 WITH ONES ANC [C 20.ER DCWN
2£79 (013576 0CO00I WAIT : CPU SHOULD POWER DCWN
2880 (13600 Q22626 T28L01: CMP (SP)+, (SP)+ 'RESTORE STACK
2681 013602 012737 013612 000024 MOV aT28LlS, as2y :SETUP FOR POWER UP
2682 013510 000001 WAIT :CPU SHOULD POWER JP
2683 Q136l2 Q42777 000020 166706 T28LOS: BIC #20,3BECRR :CLEAR POWER DCWN BIT
2684 013620 016767 166674 165266 MOV BESL SREGD :SAVE BECC ADDRESS
2685 0i3626 005067 165366 CLR $REG2 :SAVE CORRECT DATA
2686 013632 005777 166662 TST 3BECC : (BECCI=0?
2687 (013636 001026 BNE T29L02 BRANCH IF *w
2688 Cl3640 016767 166ESH 165346 MCV BEBA, SREGC :SAVE BEBF. ADDRESS
2689 013646 00S?7? 1666ED TST SBEBA : (BEBA)=G?
23] 013852 0010 BNE ToSLC2 BRANCH IF NO
2691 013654 016767 166646 185332 MOV BECRZ2, SREGO :SAVE BECR2 RCORESS
2632 913662 005777 166BN0 TST 9BECRe :WAS BECR2 CLERRED®
2693 0:366e 00101 BNE T28L02 :BRANCH IF NO
2¢34 013670 Clb767 166630 1ES31H MOV BECRI, SREGO :SAVE BECR1 ADDRESS
2695 013676 012767 00020C 165314 MOv 8200, $REG2 :SAVE CORRECT DATR (BEZRL)
2696 013704 022777 000200 16E6!2 CMP 8200 3BECRI :WAS BE-Rl CLERRED®
2897 013712 (QJI407 _ BEQ T2BLOY - ;BRANCH IF YES
2698 013714 017767 165274 165274 T2BLOZ: MOV JSREGO, SREGI :SAVE BARD DATA
2699 313722 104116 ERROR 1078 :ERROR: DCLO FRILED T CLEAR REG
2700 013724 004767 002404 JSR PC, TERRPC :TYPE PC OF ERROR MSG
2701 013730 0004SH BR t28( 04 :30 RESTORE VECTIRS
2702 013732 012737 000340 177776 T28LO3: MOV 8340, dePSW :LOCK QUT INTERRUPTS
S703 013740 012777 040000 166560 MOV a40000~aascna :SET TIME DLY BIT
2704 013746 013777 006003 166ES0 MOV #6003, 38ECR1 :00 RELEASE BUSS IMMED. TO SET LATENCY ERROR BIT
2705 013754 032777 000100 168544 T28L06: BIT 8100, ¥BECR2 :TEST ATEN?Y RROR BI”
2708 C13782 00177 BEQ T28L06 SWRIT YL It SeTS
2737 Q13784 005037 17777% SLR 28PSK *ALLJW LATENCY ERRCR INTERRUPT
270 313770 02%2%0 NOP :ALLJW INTERRUPT TJ BE IGNORED
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DoAUBRA.PL] 135 TEST DCLO CLERRS BECC, BEBA, BECRZ AND BITS 0-b, 7-15 OF BECRI
2709 013772 Q12737 Q14010 900024 MUV 8T28L08, 324 +SET UP FOR POWER DOWN
3713 CI4c00 082°% 000020 168530 BIS 29, 3BECLR2 :SET POWER DOWN BIT
3-11 014006 000001 WAIT ‘WAIT FOR POWER DOWN
2712 014010 022626 T28LO8: CMP (SP)+,(SP)+ ;ngsrong ETQCK
2713 QI4012 QI2737 014022 000C2Y MOV #T28L09, as2y :SETUP FOR POWER LP
3714 Civ%20 006001 WAIT :CPU SHOULD POWER UP
2715 914022 C0S077 166500 T28L09: SLR IBECR : CLEAR POWER DOWN BIT
2716 014826 005777 166474 7ST QJBECR 'WAS BUSS LATENCY ERRCR BIT CLERRED”
317 014932 001413 BEQ T28LOY :BRANCH IF YES
2~19 014034 0Ie767 16B4EH 1B51G2 MOV BECR2, SREGO +SAVE REG ADDRESS
213 14042 017767 16E480 185146 MOV JBECRZ, SREG: :SAVE REG DATA
ST20 014050 105067 165144 CLR SREG2 :SAVE CORRECT DATA
2721 014054 10911% ERROR 1078 :ERROR: DCLO FAILED TO CLEAR REG
2rz2 014556 004767 002252 JSR PC. TERRPC :TYPE PC OF ERROR MSG
2733 C14052 004767 0C2100 T28L04: JSR PC.RCATCH ‘RESTORE TRAP CATCHER
go24 Cl4Jeb 012637 000028 MOV (SP)+. w2k 'RESTORE POWER VECTOR
g;gg C1407Z 013837 000024 MOV (SP)+, 3824 :RESTORE POWER VECTOR
gzgg 014076 1STB:
2729 HH FRRERERERERER AR E R R R R ERERE R AR SRR R L LR EEREEREERE R R AL AL
gzag :ﬁrzsr 36 TEST SIMULTANEOUS GO ADDRESS
= d ’
gr32 *#THE UBE IS SETUP TO INTERRUPT ON LEVEL 7 AND
5733 :¥THEN TOLD TO GO VIA THE SIMULTANEOUS GO. NO
2734 : *INTERRUPT INDICATES AN ERROR.
2735 cr BRBERRERRREFEEERE AR EREERERRERAERERRERERRERERRERRERRERERERERRARS
3736 (CI14076 000004 t8136: scoPE
2737 014100 012706 091100 MOV 8STACK,SP :RESTORE STACK
2738 QI4104 012737 000340 177778 MOV 8340, J8PSW :LOCK OUT INTERRUPTS
2739 0l4112 004767 002016 ISR PC,CLRREG :CLEAR ALL USE REGS.
3740 014116 012777 014154 1BE40H MOV #THSL01,JINTVEC :SETUP TO RECEIVE INTERRUPT
274! 0i4124 012777 000020 166372 MOV 820, aBECR1 :SETUP TQ DO BR=7
2742 014132 005277 166376 INC 38E40 :START SIMUL TAHEOUS GO
2743 014136 012737 003300 177776 MOV 8300, 38PSW *ALLOW INTERRUPTS :
2744 014144 Q00240 NOP 'UBE SHOULD INTERRUPT HERE
2745 014146 104025 ERROR 1D21 :ERROR: SIMULTANEOUS GO FAI.ED
2746 014150 004767 002180 JSR PC, TERRPC :TYPE PC OF ERROR MSG .
S;:g 014154 Q0C4767 002006 TOSLO1: JSR PC.RCATCH RESTORE TRAP CATCHER
2748
2750 H REEERREEER RS RRRER AL R EE R EERERE R R ERREREARERERREERARERRRER
g;g; ;iresr 37 - DYNAMIC TEST OF UBE
/a8 '
2753 :#THIS TEST EXERCISES THE MOST HARDWARE IN THE
2754 :#UBE AT ONE TIME. THE EXERCISOR IS SET UP T DO EIGHT
2755 :#DATOB ON DATIP XFERS VIR NPR AND INTERRUPT ON DONE.
2756 :#AFTER INTERRUPTING, A BUFFER ARER IS EXAMINED TO SEE IF
£757 #THE -"ERARTIONS WERE DONE PROPERLY. ~THE ARBOVE IS THEN
2758 : *REPEATED 100 TIMES.
2759 s o REABRRBEEREREE R LR LSRR ERRAEEEE AR LR R SRS R RERR AR ERREERERRERRRE R
2760 014160 002004 ¥5137:  score
2761 014162 012767 0000C! 165044 MOV 81, STIMES +:00 1 ITERATION
2762 C14170 004767 001740 JSR PC,CLRREG :$LEAR UBE REG
2763 014174 005002 CLR R2 : INITIARLIZE COUNT
2764 014176 002037 177778 CLR 28PSW sALLOW INTERRUPTS
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2765 014202 01
286 Qluge Ol
s-28 B1dsi
2’89 014220
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DYNRMIC TEST OF UBE

T23L04: MUV #BUFF1,RO csv aurr;n ADDRESS
T29L0L: MOV %52525 (RO)+ ? E F
*RE Rggcgutrx+aa TIR ?u FER LORDED?
MOV #T29L02, aINTVEC ssr up ron INTERRUPTS
MOV %BUFFI,dBEBA :LOAD BUFF ADDRESS IN UBE
MOV 8177760, aBECC ‘SET UBE TO DO Ib CYCLES
MOV aqassx JBECR] :D0 DATOB ON DRT%P AND INT. VIA BR? WHEN DONE
CLR RO  INITIALIZE COUNTE
T29L06: MOV BUFF1+20,BUFF1+20 ;D0 BACKGROUND NOISE PATTERN
INC RO *WAIT FOR COUNTER RO
1sT RO :T0 OVERFLOW. IF ooss
BNE T29L06 UBE FRILED TO INTERRU
ERROR t080 :ERROR: DYNAMIC TEST or UBE FRILED
ERROR tDS8 :T0 INTERRUFT CPU
JSR PC, TERRPC :TYPE PC OF ERROR MSG
BR 129(07 :G0 RESTORE TRAPS CATCHER
T23L02: CMP (SP)+. (SP)+ *RESTORE STACK
Mov sBUFF!,RO :GET BUFFER ADDRESS
T29L05: CMP cxasasé (RO) ‘WAS DATA SHIFTED PROPERLY’
BNE TesLO :BRANCH TO ERROR IF
ST (RG)+ :INC RO BY 2
CMP #BUFF1+20,R0 ‘AT END OF BUFFER?
BNE T2SLOS :BRANCH IF NO
INC R2 s LPDATE COUNT
CMP R2, %100 ‘WAS UBE EXERCISED 100 TIMES?
BNE T24LOY :BRANCH IF NO
BR T29L07 RESTORE TRAPS
T2SL03: MOV RO, SREGO :SAVE ADDRESS
MOV (R0), SREG1 -SAVE BRD DATA
MOV 8125652, SREGS :SAVE CORRECT DATA
ERROR tD80 :ERROR: DYNAMIC rssr OF UBE FARILED
ERROR 1081 :T0 LOAD PROPER DATA
JSR PC, TERRPC :TYPE PC OF ERROR MSG
T29L07: ISR PC.RCATCH :RESTORE TRAP CATCHER

SIS LLL ISP 2 L5770 7007777702707 00 0070007077777 7270/70777 570007

;RETURN ROUTINE TO TEST NEXT UBE BEFORE DO LAST TEST

///////////////{////////z//////////////////////////f//’/////// REE AR

SCOPE :SCOPE FOR PREVIOUS TEST

NJUBE:  JSR PC,CLRRES :CLEAR UBE SO NO INT.

NUBEl: JMP RCALC ‘G0 SEE IF MORE UBE

LAST: MOV ¥LAST!,SLPADR sSETUP LOOP ADDRESS FOR LAST TEST
MOV 8LAST! SLPERR :SETUP LOOP ON ERROR ADDRESS FOR LAST TEST
DECB STSTNM :ADJUST TEST NUMBER

H CHEREEARARRERERREREAERERERFREERERAREERRRRERRREEERERREERRRRRRDERR

irssr 40 TEST PASSING OF GRANTS

iTHIS TEST IS ONLY RUN IF THERE ARE MORE THAN ONE

s#UBE.1T 1S COMPOSED OF TWO PARTS.THE FIRST PART CHECKS THAT
:#6 HIGHER ELECTRICAL PRIORITY UBE WITH ALL BR LEVELS =1
;#AND GO BIT =0 WILL PASS A GRANT TO THE NEXT LOWER ONE.
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DZkUBR.P11 T40 TEST PRSSING OF GRANTS
2821 +XTHEN TH{S SAME UBE IS CHMECKED TO ALSO PASS A GRANT WHEN ALL BR=0
e :2AND THE GO BIT IS ENABLED.
382 4 THE SECOND PART VERIFIES THAT R UBE WITH R HIGHER ELECTRICAL PRIORITY
2824 . : #BUT DOING R LOWER BR THAN A UBE OF LOWER ELECTRICAL
233¢ *pnzonxrv WILL PASS THE GRANT TO THE UBE OF LOWER ELECTRICAL
535? ;pnxonx
2828 *Nors THE UBE WITH THE LCWEST ELECTRICQL PRIORITY
2839 i ON THE BUS MUST BE SWAPPED WITH A HIGHER
2830 ‘¥ ONE AND THEN THE ENTIRE PROGRAM nenun INORDER
2831 ¥ THAT ITS PASSING GRANT LOGIC IS TESTED.
3832 *RRBRERERRERRRAEREERRERERRERERTTHH R TN EEREEEEEEE SRS EEEE
2833 0i4422 000004 t&T40:  SCOPE
2834 Ol4424 005767 1eblav LAST!: TST BE2BD 15 THERE MORE THAN ONE EXERCISCR?
2835 014430 001013 BNE T30L01 ‘BRANCH IF YES
3935 014432 032737 010000 001172 BIT #SWI2,d#SkR * INHIBIT TYPEOUTS?
2837 014440 001005 BNE 13 :BRANCH IF YES
2838 Ol4442 104401 027210 TYPE MSGI1 :PASSING OF GRANTS NOT TESTED WITH 1 EXERCISOR
3829 0f4446 012767 00CO01 164560 Mov sl TTIMES :D0°1 ITERATION IF THIS TEST NOT DONE
3339 014454 000167 001332 18: TP 3EbP 1 GO ro END OF TEST
sg:g :DETERMINE ELECTRICAL PRIORITY OF EXERCISORS
2944 014460 012706 001100 T30LOL: MOV #STACK,SP : INITIALIZE STACK
2945 0l4464 012777 Ol4672 166060 MOV #T730L02,aBELVEC :SET UP UBE1 INTERRUPT HANDLER
2846 014472 016700 166054 MOV BEI1VEC.RO
2847 015476 012760 000340 000002 MOV #340,2{R0)
2848 014504 012777 O0I4706 166056 MOV araotoa JBE2VEC :SET UP UBE2 INTERRUPT MANDLER
2849 014512 016700 166052 MOV BE2VEC,RO
2850 014516 012760 000340 000002 MOV 8340 atRO)
2851 0I4524 005767 166056 TST BE3VEC :ARE THERE 3 UBE”?
2852 014530 001423 BEQ T30L2l :BRANCH IF NO
2853 0i4532 012777 014722 166046 MOV 0T30L04 JBE3VEC :SET UP UBE3 INTERRUPT HANDLER
2854 (014540 016700 166042 MOV BE3VEC,RO
2855 014544 012760 000340 000002 MOV %340 alRO)
2856 014552 005767 166046 TST BE4VEC :ARE THERE 4 UBE?
857 014556 001410 BEQ T30L2I :GRANCH IF NO
S8 O0I45ED 012777 014736 166036 MOV #730L0S, aBE4VEC :SET UP UBEM INTERRUPT HANDLER
2859 014566 016700 166032 MOV BEYVEC.RO
2860 014572 012760 000340 00C002 MOV 8340 atRU)
2861 014600 012700 027700 T30L21: MOV BUFFI,RO -GET BUFFER RDDRESS
2862 014604 005001 CLR Rl S INITIALIZE COUNT OF INTERRUPTS
2863 014606 012737 000340 177776 MOV %340, dPSW :SET PSW PRIORITY=?
2864 014614 012777 000020 lesra: MOV #20, J8E 1CR1 :L0AD FIRST UBE TO DO INT. VIA BRT
2865 Dl4622 012777 000020 165732 MOV #20 aBE2CR1 :LORD SECOND UBE TO DO INT. VIA BRT
2856 014630 005767 165744 TST BE3(RI :TEST IF 3 EXERCISORS
2867 014634 001411 BEQ T30LO7 'BRANCH IF NO
2868 014636 012777 000020 165734 MOV %20, aBE3CRI :LOARD THIRD UBE TO DO INT. VIA BR7
2869 0I4644 005767 165746 7ST BE4CR] ' TEST IF 4 EXERCISORS
28720 014650 001403 BEQ T30L0? :BRANCH IF NO
2871 014652 012777 000020 165736 MOV 820, JBENCRI *LORD FOURTH UBE TO DO INT. VIR BRT
2872 014660 005277 165650 T30L07: INC QBEGO ‘LET ALL EXERCISORS INTERRUFT
2873 DIveEM 008037 177776 CLR 3PS *ALLOW INTERRUPTS
2874 014670 000001 KAIT *WAIT FOR IST INTERRUPT
2875 0l4672 012720 002536 T30L02: MOV #BE1BD, \RO)+ : L ORD BUFFER WITH POINTER 7O ADDRESS 3F JBE

2876 014676 012777 008002 18584C MOV #6002, BE1CRL ;SETUP FIRST UBE T0 DO A FUN 3
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002554
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GRANTS

T30L03
T30L04:

T30L0S
T30L06

T30Le2e:

; BUFFER
:PART 1

T30L28:

T30L30:
T30L26:

T30L2S:

l
T

WA

AL2s:

*
*

BR T30L06
MOV #B8E280, (RO)+
MOV #6002, JBE2CR!

Hov ' 38E 380, (RD)+
MOV 86002, JBE3CRI

¥0v' aBE9ED, (R0)+

MOV #6002, JBEHCRI
CMP (SP)+. (SP)+
INC Rl

CMP R1,LCNT

BEQ T30L22
chnTaopsu

WAI
CMP -(RO),-(RO)
MOV (RO),BUFF1+10

I05

NOW CONTRINS VECTORS IN

MOV UCNT,RO

DEC RO

CLR Rl

MOV BUFF1(R1),R2
MOV #36,36(R2}
TST (R1}+

MOV BUFF1(R1),R3

MOV #730L25,al4(R3)

MOV #2,396(R3)
INC 26!R3)

CLR 38PSW

NOP

MOV $340. J8PSU

ERROR D82
BIT #SW13,d8SKR
8NE 1§

MOV 14(R3),SREGO
TYPE ,MSG?
MOV

TYPOC
MOV 96R3), SREG!
TYPE , DH6S

MOV
TYPOC
TYPE ,MSG10
T30L12

$730L29

$REGO, -(SP)

$REGI, -(SP)

17-SEP-76 15:49 PAGE S8

.60 SEE IF ALL UBE INTERRUPTED

:LORD BUFFER WITH POINTER YO UBE ADDRESSES
S e A L

ELSRB Eu?rea WITH POINTER 70 UBE ADDRESS
:SETUP THIRD UBE TO DO A FLN3
;c8 BEE }r ALL UBE INTERRUPTED
:LOAD BUFFER WITH POINTER TO UBE ADDRESS

+SETUP FOURTH UBE TO DO A FUN3

* RESTORE STRCK

COUNT INTERRUPTS

‘HAVE RLL EXERCISORS INTERRUPTED?

*BRANCH IF YES

*ALLOW NEXT UBE TO INTERRUPT

‘WAIT FOR INTERRUPT

:DECREMENT RO BY Y

+PUT NEXT TO LOWEST PRIORITY POINTER IN BUFF!+1

ORDER OF ELECTRICAL PRIQRITY

:GET COUNT OF UBE

:ADJUST COUNT

:CLEAR INDEX REG

'GET PTER TO RDDRESS OF HIGHER PRIORITY UBE
:SET ALL BR =1 IN THIS UBE

: JPDATE INDEX

:GET PTER TO ADDRESS OF NEXT LOWER PRIORITY UBE
:SET UP FOR INT.

:SETUP LOWER PRIORITY UBE FOR BRY
+HAVE UBE INT.

‘ALLOW INT.

:SHOULD INT. HERE

:LOCK OUT INT.

:ERROR: TEST OF PRSSING GRANTS FRI.ED
: INHIBIT ERROR TYPEQUTS?

BRANCH IF YES

:SAVE INT. VECTCR

sUBE WITH INT. VECTOR:

+:SAVE SREGO FOR TYPEQUT

::G0 TYPE--OCTAL RSCII(ALL DIGITS)
:SAVE (BECRI)

:WITH BECR1=

s +SAVE SREGL FOR TYPEOUT

2160 TYPE--OCTAL ASCII(ALL DIGITS)
+SHOULD HAVE INT.

:G0 TO END OF TEST

:D0 NEXT BR LEVEL

s CLERR SHIFTED RDY BIT

:ALL BR TESTED?

s BRANCH IF NO

;SETUP FOR INT.
tSETUP FOR ERROR INT.
*HAVE HIGHER UBE TRY TO INT.




UNIBUS EXERCISOR MODULE DIAGNOSTIC
DZKUBR.P11

2933
2934

935

936
2937
2938
2939
2940
2941
2342
243
294y
2348
2946
2947
2948

015210

T40
000711

0637
48773
032773
001703
012772
005037
105772
100375
012737
905300
00S700
001247

2700
2720
2720
2700
1371

== p=tt P

o000 (oo ] oo ] o ]
oo
NN
~NOO
OO0

012771

032771
001404
012767
000413
032771
001404

TEST PRSSING OF

000006
003400
000040

006003
177776
000006

000340

000S10
Q18450
000340
001000

012362
012360
000032
000004
015450
015364
165156
177776

000006
000400
000040
012274
012256

012252
012250

Dl2242
012240

00001
00000H
000014
0000CH

000005
ogoaic

000006
000006

000006

177778

000006
000006
000014
000014

000006
000006

163534
163530
163524
000006

163510
00000e

MRCYLl 27(732)
GRANTS

T30L27:

18:

s PART 2

T30L0S:

T30L1Y:

T30LLL:

T30L10:

T30L!3:

T30L08:

T30L1S:

BR T30L30

ASL aB(R3)
BIC %400, 36(R3)
BIT #40,a6(R3)
BEQ T30L26

MOV #6003, 36(R2)
CLR J#PSW’

1ST8 as(na)
gPL |

MOV naqo J8PSH
DEC RO

15T RO

BNE T30L28

MOV
MOV

#510,R0
8730008, (RD)+
MOV %340, (RO)+
CMP #1000, R0

BNE T30L04

MOV BUFF!.RO

MOV BUFF1$2.Rl
MOV #2.36(RD)

MOV #4.36(R1)

MOV #730L08, 314

MOV #T30L10) 314

INC JBEGO

CLR J8PSW

WAIT
CMP (SP)+, (SP)+
ASL B (R1)

BIC #400,36(R1)
817 240 ﬁstnl)

£Q T30(1
CMP RO 8UFF1+10
BEG T30L12

CMP RO, BUFF1

BNE T30LI3

MOV BUFF1+2.R0
MOV BUFF1+4,R1
BR T30LIN

MOV BUFF 1+4,R0
MOV BUFF1+6.R1
BR T30LIY4

CMP (SP)+, (SP)+
MOV 14(RO},SREGO
MOV #4 SREL]

MoV 14{R1),8REG2
BIT #4,36(R1)
BEQ TabLls

MOV #S,$REG3
BR T30(17

BIT #10,36(R1)
BEQ T30L16

’—D
—t Nt

17-SEP-76 15:49 PRGE S9

;LET LOWER UBE INT,

;D0 _NEXT LEVEL BR
:CLEAR SHIFTED RDY
sALL BR TESTED?
:BRANCH IF NG
;HAVE HIGHER LBE DO FUN3
$ALLOW_REQUESTS

: 1S _UBE DONE?
:BRANCH IF NO

:SET LEVEL =7
sADJUST UBE COUNT
sALL UBE TESTED?
:BRANCH IF NO

;GET FIRST POSSIBLE VECTOR RRER

:SET UP VECTOR AREA TO HANDLE DOUBLE INTERRUPTS
:SET PRIQRITY = 7

:AT END OF ARER?

;BRANCH IF NG

1GET HIGHEST PRIORITY UBE ADDRESS POINTER
:GET_NEXT PRIORITY UBE ADDRESS POINTER

:HAVE HIGHER PRIORITY UBE DO BRY

sHAVE NEXT LOWER ELEC. PRIORITY USE DO BRS

:SET UP HIGHER PRIORITY UBE VECTOR FOR DOUBLE INT.
:SET UP_FOR INTERRUPT FROM NEXT LOMER ELEC. PRICRITY UBE
sSTART INTERRUPT

tALLOW INTERRUPTS

;RESTORE STRCK

HAVE NEXT PRIORITY UBE INT. ONE LEVEL HIGHER
;CLEAR SHIFTED ROY

s TESTED ALL BR LEVELS?

:BRANCH IF NO

: TESTED ALL UBE_POSSIBLE?

sBRANCH IF YES TO CLERR BECR!1 AND RESTORE TRAPS
; JUST TESTED FIRST UBE”

: BRANCH_IF NO

s TEST SECOND HIGHEST PRIORITY UBE

:GET_THIRD HIGHEST PRIORITY UBE

:GO TEST SECOND HIGHEST PRIORITY UBE

: TEST_THIRD HIGHEST PRIJRITY UBE

:GET_FOURTH HIGHEST PRIORITY UBE

:G0 TEST THIRD HIGH PRIORITY UBE

:RESTORE STACK

:SAVE INTERRUPT VECTOR OF BAD UBE

:SAVE BAD BR LEVEL

SRgEBREéT HIGHER PRIORITY UBE VECTOR

ERRQCH IF NO

GO INDICATE ERROR
+WRS BR=b"

BRQNLH IF NO




UNIBUS EkERLISORTHBDULE DIAGNISTIC

DINUBR.

O000000
—

m ..—.—..—.-.—..—-’—-'—-}-o.—n.—..—..—o.—.—n.—.—.—.—.’—.—..—’—.—..—-.__

O0O000000000MNOO00O0O00O000000000OC000D0O0O0D000

OO000000000

012767
000403
012767
104122
032737
001032
104401
016746
104402
104401
016746
104402
104401
104401
016746
104402
104401
016746
104402
104401
004767
012777
012777
005767
00141l
012777
005767
001402
012777
00S037
1057727
100375
105777
100375
005767
001411
105?77
100375
005767
001403
105777
100375

012700
01270}
010icd
005020
02212l
020027
001372
00S767
001002
104401

KOS

MRCY1l 27(732) 17-SEP-76 15:49 PRGE 60

TEST PRSSING OF GRANTS

000006 163470 MOV #6,SREG3 s INDICATE BR=6
BR T30L17 :G0 INDICATE ERROR
000007 163460 T30L15 MOV #7,SREG3 s INDICATE BR=7
T30L17: ERROR {D82 +ERROR: TEST OF PASSING GRANTS FAILED
020000 00!172 BIT nswxa JSUR : INHIBIT ERROR TYPEQUTS?
BNE T30LI¢ *BRANCH IF YES
027062 TYPE ,nsc7 ; TYPE_FRILING UBE VECTOR
163430 MOV $REGD, - (SP) :-SAVE SREGO FOR TYPEOUT
TYPOC G0 TYPE--OCTAL ASCII(ALL DIGITS)
027104 TYPE ,MSGS fvps FAILING UBE BR LEVEL
163420 MOV $REGL, - (SP) :SAVE SREGI FOR TYPEOUT
TYPOC ,,co TYPE--OCTAL ASCII(ALL DIGITS)
02712l TYPE ,MSG9
027062 TYPE |MSG?7 : TYPE UBE USED TO TEST FRILING ONE
163404 MOV $REG2, - (SP) ,,snvs $REGS FOR TYPEOUT
rvpoc :GO TYPE--OCTAL ASCII(ALL DIGITS)
027104 TYPE , : tYPE BR LEVEL TESTING
163374 MOV sneca -(SP) * .SAVE SREG3 FOR TYPEOUT
TYPOC :1G0 TYPE--OCTAL RSCII(ALL DIGITS)
027155 TYPE ,MSGI10
000474 ISR P, TERRPC : TYPE PC OF ERROR MSG
006003 164676 T30L12: MOV #6003, 28EICR1 SSETUP UBE TO DO A FUN3
006003 164706 MOV #6003 JBE2CR1 :SETUP USE T0 DO A FUN3
164720 TST BE3CR] :ARE THERE 3 UBE?
. BEQ IS :BRANCH IF NO
006003 164710 MOV usooa JBE3CR! :SETUP UBE TO DO A FUN3
164722 TST BEYCRI ARE THERE 4 UBE?
BEQ 1§ :BRANCH IF NO
006003 1647 MOV 86003, 2BE4CRI *SETUP UBE TO DO A FUN3
177776 18: CLR J#PSW’ :ALLOW ALL UBE TO DO FUN3
164630 23: 1ST8 2BEICR! FIRST UBE DONE?
BPL 2§ :BRANCH IF NO
164640 33: TSTB  aBE2CRI SECOND LIBE DONE?
BPL 3% sBRANCH IF NO
164650 TST BE3CRI *ARE THERE THREE UBE”
BEQ 63 *BRANCH IF NO
164642 4g: TSTB aBE3CR1 s THIRD UBE DONE®
BPL 4§ :BRANCH IF NO
164652 TST BE4CRI *ARE THERE 4 UBE?
BEQ &% sBRANCH IF NO
164644 c§: TSTB @BE4CRI ' FOURTH UBE DONE?
BPL S§ sBRANCH IF NO
:RESTORE TRAP CATCHER
000510 B%: MOV #510,R0 :GET FIRST VECTOR ADDRESS
000512 MOV #512 Rl
T30L20: MOV Rl,(RO)+ :PUT ADDRESS OF NEXT LOC IN THIS ONE
CLR (RO)+ *PUT HALT IN NEXT LOCATION
CMP (R1)+, (R1)+ *INC Rl BY 4
001000 CMP RO, #1000 LAT END OF VECTOR RREA?
BNE T30L20 *BRANCH IF NO
163126 TST $PASS *FIRST PASS OF PROGRAM®
BNE SEOP *BRANCH IF NO
020253 TYPE ,MSG2 *ALL EXERCISORS TESTED

sNOTE: TO TEST PASSING OF GRANTS FOR




LOS

UNIBUS EXERCISOR MODULE DIRGNOSTIC MACY1]l 27(732) 17-SEP-76 15:49 PRAGE 61l
D2kUBR.PLI 40 TEST PRSSING OF GRANTS
3045 + THE LAST UBE,IT SHOULD BE
3046 SNQPPED WITH'A UBE OF HIGHER
3047 ELECTRICRL PRIORITY
3038
§§§1 .SBTTL END OF PARSS ROUTINE
3062 liil*illliil*ii!l*il*!i*l!!il*l*ll**i******i!*i****i***!****i**
ggga ;NSREM NT THE PASS NUMBER (aPRS
4 * YPE "END PARSS #XXXXX" (WHERE XXXXX IS R DECIMAL NUMBER)
3055 lIF THERES A MONITOR GO TO IT
ggg; *IF THERE ISN’T JUMP TO START!
3058 0l601¢ $ECP:
3059 016012 Q00004 SCOPE
3060 016014 005067 163114 CLR STSTNM + 3 ZERO THE TEST NUMBER
3061 018020 00S067 163210 CLR STIMES ZERO THE NUMBER OF ITERATIONS
3062 016024 005267 163102 INC $PASS ,,INCREMENT THE PASS NUMBER
3063 016030 042767 100000 163074 BIC 0100000 $PASS  ;;DON’'T ALLOW A NEG. NUMBER
3064 016036 005327 DEC (PC)+ s ;LOOP?
3065 016940 000001 SEOPCT: .WORD 1
3066 016042 003022 BGT SD0AGN s YES
3067 016044 012737 MOV (PC)+,d(PC)+ : ;RESTORE COUNTER
3068 016046 000001 SENDCT: .WORD |
3069 016050 016040 SEOPCT
3070 016052 104401 016117 TYPE SENDMG ; TYPE "END PARSS 8"
3071 016056 016746 163050 MOV CPRSS -(SP) ,,SRVE $PASS FOR TYPEOUT
3072 016062 104405 TYPDS +GO TYPE--DECIMAL ASCII WITH SIGN
3073 016064 104401 016114 TYPE SENULL TYPE R NULL CHRRACTER
3074 016070 013700 000042 $GETY2: MOV J#42, RO GET MONITOR RADDRESS
307S 016074 001405 BEQ $D0AGN BRHNCH IF NO MONITOR
3076 016076 00000S RESET ,,CLEQR THE WORLD
3077 016100 004710 $ENDAD: JSR PC, (RD) ;G0 TO MONITOR
3078 016102 000240 NOP ,,SﬂVE ROCM
3079 016104 000240 NOP :FOR
3080 016106 000240 NOP ;;QCTll
3081 016110 SDOARGN:
2082 016110 000137 JMP Jd(PC)+ s s RETURN
3083 O0l6lil2 003100 SRTNRD: .WORD STRRTI
3084 016114 377 377 000 SENULL: .BYTE s NULL CHARRCTER STRING
3085 016117 015 042412 042116 SENDMG: .ASCIZ <1§><ia>/£no Pas’ 4/
3086 016124 050040 0S1501 0e0les
3087 016132 000043
3088 yaiiiiiiagaiinuuiiiziirgyirii gy syl
3089 SUBROUTINE TO CLEPR ALL UBE REG
3090 STIIIIIILITIIIIIITIIIITITITTTTI70 1777007077788 207 7700020070004 0007707
3091 O0I6134 005077 164370 8LRREG: CLR aBERE s CLEAR ERROR CONDITIONS
3092 016140 005077 164362 CLR JBECRe CLERR BECR2 REG
3093 016144 005077 164354 CLR aBECRI CLEQR BECRI REG, EXCEPT RDY
3094 Q016150 005077 164346 CLR JBEBA CLERR BEBA REG
3095 Q16154 Q00S077 164340 CLR oJBECC CLERR BECC REG
3096 016160 005077 164332 CLR aBEBD LLERR BEBD REG
3097 016164 000207 RTS PC RE URN
3098 ///////////////////////////////////////////////////////////////, Iy
3099 SUBROUTINE TO RESTORE TRAP CATCHER TO UBE VECTOR RRER

3100 ////////////////////////////////////////////////’/////////E/f.f!//!//:




MOS

UNIBUS EXERCISOR MODULE DIAGNOSTIC MRCYLl 27(732) 17-SEP-76 15:49 PRAGE &2
DZKUBA.PLL END OF

B PASS ROUTINE
3101 0I6l6e 010546 RCATCH: MOV RS, -(SP) -SAVE RS CN STACK
3185 81&170 gxg?gg 164336 nov gutvsc RS *GET INT. VECTOR

1 16174 00S7 CALC. INTVEC+2
3104 016176 010577 164330 nov RS, JINTVEC :PUT INTVEC+2 IN INTVEC
3105 016202 005015 (R%) sPUT HALT IN INTVEC+2
3106 016204 012605 nov (sp)+ RS *RESTORE RS
3107 016208 000207 RTS PC
3108
3
3111 .,/////////////////,//////////////////////,////////////////////////////
3112 *SUBROUTINE TO CHECK IF ROY BIT SET
3113 ////////////////////////////////////////////////////////,/////////////
3114 016210 005004 lRDY: CLR RY
3115 Dle2l2 005005 CLR RS
3116 016214 005205 . 2%: INC RS s UPDATE COUNT
3117 018216 105777 164302 TSTB WBECRI tSEE IF ROY SET
3118 016222 100405 BMI 1§ :BRANCH IF SET
3119 01224 032705 000200 BIT oaoo RS ‘WAITED >100 MICROSECS?
3120 016230 001771 BEQ 28 : CONTINUE T0 LOOK FOR RDY IF RS NOT =128
3121 016232 012704 000001 MOV #1,RY SGETY RH:l T0 INDICATE ERROR
gigg 016236 000207 18: RTS pC’ s RETURN
3ic4 //////////////////////////////////////////////////////////////////////
3125 : SUBROUTINE TO DISREGARD UBE INTERRUPTS
3126 //////////////////////////////////////////////////////////////////////
3127 016240 016705 164266 OINT: MOV INTVEC, RS :GET INTVEC AND
3128 Oleée44 005728 TST (RS + :CALC. INTVEC+2
3129 0lbe4b 010577 164260 MOV RS,a@INTVEC :PUT ADDRESS OF NEXT LOC IN THIS ONE
3130 016252 012715 0000G2 MOV 82, (RS) :PUT AN RTI IN INTVEC+2
3131 018256 000207 RTS PC
3132 //////////////////////////////////////////////////////////////////////
3133 : SUBROUTINE TO RESTORE VECTOR AREA 0-56 FROM STACK AREA AND PUT TRAP CATCHER IN REST
3134 //////////////////////////////////////////////////////////////////////
3135 016260 016705 162740 RVEC: MOV $TMPO,RS sGET AREA WHMERE VECTOR STORED
3136 016264 005004 CLR R4 :SET RY =70 FIRST LOC
3137 016266 014524 18: MOV -(RS), (R4)+ * RESTORE VECTORS
2138 016270 022704 00000 CMP 60, R4 :AT END OF AREA?
3139 0le274 001374 BNE 1§ sBRANCH IF NO
3140 O0le27e 012705 000062 MOV #62,RS 'SET RG=T0 FIRST TRAP CATCHER ADDRESS
3141 016302 019524 28: MOV RS, tR4)+ Pmnmmxormmmenmmom
3142 016304 005024 CLR(RY}+ :PUT HALT IN NEXT LOC
3143 516306 022525 CMP (RS)+, (RS)+ s INC RS BY
3144 016310 022704 001000 CMP #1000 RY AT END OF ENTIRE VECTOR AREA?
3145 016314 001372 BNE 2§ :BRANCH IF NO
3146 016316 012737 000137 000200 MOV #137,3%200 RESTORE IMP 2#START TC LQC 200
3147 016324 012737 002632 000202 MOV ®STRRT, 38202
3148 016332 000207 RTS PC Ramn
3149 /////////////////////////////////////////////////////////////////////’
3150 s SUBROUTINE TO TYPE PC OF ERROR MESSAGE
3151 L2772 7777777777777 7777772 7777777777777 7727777777772777777777777777777777
3162 ' 016334 032737 020000 001172 TERRPC BIT #SW13,3SWR s INHIBITS ERROR TYPOUTS?
3163 O0le342 001011 BNE 1§ *BRANCH IF YES
3154 016344 104401 027535 TYPE ,MSGLS PC OF ERROR MSG WAS:
3155 016350 Ole746 162574 MOV $ERRPC, - (SP) -SAVE $ERRPC FOR TYPEOUT
2156 016354 104402 TYPOC ,,co TYPE--OCTAL ASCII(ALL DIGITS)




UNIBUS EXERCISOR MODJLE DIAGNOSTIC
END OF PRSS ROUTINE

DZkUBR.P1!

YO WD D0 D OG0 OO0 OWO MO N 1=I NNV OO OO oo

LD LI G G ()G L) () GG () G G () LI LI D) () KD GJ L) W LD G GG LU L)) GOt L L)
P 0t h—s Pt P Pt Pt Pt Pt Pt Pt b0 Pt Pt $—t Dt s Pt Bt ot Pt (et (it ot -8 P Pt ot ot et Pt Bt Pt P

016356 104401 001245
DIE362 104401 001245
016366 000207

016370
016370
016376
01640G

g1e402

032777
00110

000416

013746
012737
005737
012637
000453
022626
012637
000413

105767
001421
128767
101015
032777
001404
016767
030442
105067
005067
000415
032777
CO1011
005767
001406
005267
026767
002021
012767
016767
105267
011667
011667
005067

040000

000004
016426
177060
0Co804

000004

162473
162477
001000
162452

162435
162530

004000
162410

162405
162500

000001
00004
162354
162354
162352
lea442

162574

000004

162463
162510
162446

162456

162400

162370
162460

MRCYL1 27(732)

13:

05

17-SEP-76 15:43 PRAGE 63

TYPE ,SCRLF
TYPE 3CRLF

RTS P¢

.SBTTL SCOPE HANDLER ROUTINE
S IRE R IR R XX

lTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS, IT WILL

INCREMENT

;#¥AND LORD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY(7:0))
t%AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<I5:08>
:#THE SWITCH OPTlggg SRO¥%8£D BY THIS ROUTINE ARE:

s ¥SWY=]
s¥SW11=1
!SHUQ l

*CQLL
1

$SCOPE:

18:

g0
- 44 484START OF cggs FOR THE XOR TESTERlnuta

SCOPE

BIT
BNE

§XTSTR: BR

c§:

B
63:; #uuk#CND OF
cd: T7STB

73:
4%

3%:

18:
$SVLAD:

MOV
MOV
157
MOV
BR

CMP
MOV

INHIBIT ITERRTIONS

LOOP ON ERROR

; ; SCOPE=IOT

!BITéH » 3SWR

J¥ERRVEC, - (SP)
55, J#ERRVEC
J%177060

(SP)+, JSERRVEC
$SV

vLAD
(§P)+, (SP)+

(EP)+ , JBERRVEC

,,LOOP ON_PRESENT TEST?
YES IF SWl4=l

:IF_RUNNING ON THE_ "XOR" TESTER CHANGE
t1THIS INSTRUCTION TO A “NOP* (NOP=2H40)
}:GAVE_THE _CONTENTS OF THE ERROR VECTOR
1 SET FOR TIMEQUT

:TIME OUT ON XOR?

: 'RESTORE THE ERROR VECTOR
1160 TO THE NEXT TEST

'CLEAR THE STACK AFTER A TIME OUT
} {RESTORE THE ERROR VECTOR

:LOOP ON THE PRESENT TEST

7
ggos Eon THE XOR’ YESTER¥$un®

3%
gERMﬂX,SERFLG
$8IT09, ISKR

4%
SLPERR, SLPADR
$OVER
SERFLG
$TIMES

1%
:gITll,BSNR
$PASS

1%
SICNT
STIMES,SICNT
SO ER

snkcnr srznss
$TSTNM

(SP), $LPADR
(SP, SLPERR
$ESCAPE

$ ;HAS AN ERROR OCCURRED?
18R IF NO
Hi . (ERRORS FOR THIS TEST OCCURRED®

’ 0
E;Loop ON ERROR?
:BR_IF NO
$1SET LOOP ADDRESS TO LAST SCOPE

: 2ERO THE ERROR FLAG
,,CLERR THE NUMBER OF ITERATIONS TO MAKE
'ESCAPE TO THE NEVT TEST
,,INHIBIT ITERATIONS?
:1BR IF YES
,,IF FIRST PASS OF PROGRAM
INHIBIT ITERATIONS
:  INCREMENT ITERATION COUNT
,,CHECK THE NUMBER OF ITERATIONS MADE
;BR_IF MORE ITERATION REQUIRED
} REINITIALIZE THE ITERATION COUNTER
:SET NUMBER OF ITERATIONS TO DO
.,counr TEST NUMBERS
:SAVE SCOPE LOOP ADDRESS
: 1SAVE ERROR LOOP ADDRESS
}I2LEAR THE ESCAPE FROM ERROR ADORESS




wIBLE EMERCISCR
coKk.BR.PLI

3313 QieSTH
3giM 31@538
32i5 018kl
3515 2iesls
3217 OlbEle
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3213

3220
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3822

3583

oY

3238

3236

3220

3238

3289

3238

3231

3232 0is&e0
333 016620
3234 Clesay
3235 016626
323t Q16634
3237 Q21se42
3238 Qleby4
3233 (Cises0
3240 C.seSH
3241 J.6680
3242 C1e5B6
3243 (15674
3a44 016702
3245 LigTM
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3247 016714
3248 018714
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3280 Q.e7ee
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3283 0l573
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3255 Q1674
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MACYLl 27.732) I7-SEP-T& 15:49 PRGE 64

MOVE  #], SERMRAX :ONLY ALLOW ONE(1) ERROR ON NEXT TEST
$OVER: MOV §TSTAM .aDI‘PLRY i DTZPLAY TEST NUMBER
MOV $LEROR, 1SP) : :FUDGE RETJRN AODRESS
RT] :FIXES PS
$UNINT: 10, } 'MAX. NUMBER OF ITERATICNS
.SBTTL  ERROR MANDLER ROUTINE

RN R R RN R R RS R R R R RN R R R RN R RN AR IR AR R AR R R R A AR A SRS SRR RN Y
*TH'S ROUTINE WILL INCREMENT THE EFRQR FLAG AND THE ERRQR CCUNT,
: #SAVE THE ERROR_ITEM NUM3IER AND THE RDDRESS OF THE ERRCR CRLL
;#AND GO TO SERRTYP_ON ERROR
:#THE_SWITCH CPTIONS SR»EIDSD BY THIS ROUTINE ARE:

lSH S=]

:aSl13=1 INHIBIT ERROR TYFEOLTS

s #Sk10=1 BELL ON ERROR

.*Sng:l _GOP ON ERRCR

s #CRL

T8 ERROR N + :ERRJR=EMT AND N=ERRJR ITE™ NUMBER

§ERRD

o8 IN;B SERFLS :SET THE EPRCR FLAG
BEQ * ..oon T LET THE FLAG 30 T3 ZERC
MOV §TSTNM, 2DISPLAY ::DISPLAY TEST NUMBER AND ERROR FLAS
BIT 881710, 3SR :BELL ON ERROR?
BEQ 1§ PN - SKIP
TYPE SBELL ::RING BELL

18: INC §ERTTL s s COUNT THE NUMBER oF ESPIRS
MOV (SP), SERRPC : :GET ADDRESS of ERRJOR INSTRLCTION
SUB 82, SERRPC _
MOVE  JSERRPC,SITEMB ::STRIP AND SAVE THE ERRJR ITEM 220
BIT 8BIT13, ISR 138kIP TYPEQUT IF SEV
INE 208 :18KIP TYPEQUTS
ISR PZ SERRTYP ::30 10 USER ERROR ROLTINE

- TYPE JSURLF

3 1ST 8SKR :sHALT ON ERROR
BB kL3 i3kl IF conrxnus
el T s sHALT ON ERROR!?

33: BIT 881709, ISR ::LOOP ON ERROR SWITCH SET?
BEQ N§ ::BR IF NC
MCV stsnn (SP) ::FUDGE RETURN FOR LOOPING _

48: 787 SCRPE ::CHECK FOR AN ESCAPE RCORESS
BEQ ss ::BR IF NONE

s MOV §SSCAPE, (SP)  ;;FUDGE RETURN ADDRESS FCR EScRPE
CMP eSENCRD. 3842 ;:RCT-11 AUTO-RCCEPT”
BNE 6 s :BRANCH IF NO
HALY 1 YES

&s:

. RETURN

RT!
.SBTTL ERROR MESSAGE TvPEQUT RaUHINE

CREARRRRRREREER RN AR AR R PR R R R RN AR R R AR BRI AR RNARRRRRR R RRRRAR MR RS
iTHI: ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB) TQ DETERMINE WHICH
:#ERRCR 1S 70 BE REPORTED. IT THEN JBTRINS, FROM THE “ERRCR TRSLE* ($ERRT3:.
i #ANC REPORTS THE APPROFRISTE INFIRMATION CONCERNING THE ERRCR.
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R
Wiy

aps

ved

- 01&22“

3274 ”19..
25 81FD
326
3277 0ITooM
308
3509 017010
3290 Q17fi2
3281 0134
3:82 917016
3233 217029
sa
- we !
$R 5100
3287 01703
3288 01703%
3289 017040
3290 0I°DME
329, 01704
3233 0170%2
3333 017054
2R 01788
323 017660
329% 01T08Y%
3297 017066
3238 017670
3238 Di7gTe
3350 017976
3301 5i7io0
3395 317100

I 3303 Q17102
3305 017104
33785 71710
/e firil
33C7 QiTilw
3308 D171ie
3309
33.0
33]1
332

3313

| 3309
32:8
- el
3307

I 33ig

b 3309

| 3320
T C17122

| A

} 3324 317iEe

06

15:49 PRGE 65

:.;CRERISGE RETURN™ & “LINE FEED”
+;PICKUP THE ITEM INCEX

..IF ITEM NUMBER 1S ZERO
TYPE THE PC OF THE ER qb
..snvs $ERRPC FOR TYFEQU
: +ERROR ADDRESS
.,&ETTBPE--O TAL ASCII(ALL DI3I
..noJusr THE INDEX SO THAT IT WI_.
WORK FOR THE ERRCR TRBLE

JJST

..FORH TABLE POINTER
PICKUP “ERROR HESSRGE" PJINTER
..SKIP TYPEQUT IF NO POINTER
+TYPE THE "ERRQR MESSA GE -
..“ERROR MESSRGE™ POINTER GQOES MERE
;."CRRRIQGE RETURN™ & "LINE FEEC™
;PICKUP “DATR HEADER™ POINTER
..SKIP TYPEQUT IF O -
:TYPE THE "DRATA HERDER"
: 1 *DATA HEADER™ POINTER '“'3 =EQE
..“CRRRIQGE RETURN™ & “LINE FIEC™
+PICKUP "DRTR TABLE" SINTER
'.uO TYPE THE DRTA
+RESTORE RC
.."CRRRIQ E RETURN™ § "L1?
+ ;RETURN

..SRVE §(R0)+ FOR TYPEOLT
1360 TYPE==0CTAL ASCIT.ALL
..Is THERE RNOTHER NUMBER®
...YPé TWC.2) SPACES

J0P

L
.,TNO(E) SPRCES

NE FEEC”

LI!Sy

LEVEN
.SBTTL CONVERT BINRRY TO CECIMARL AND TYPE ROUTINE

SRR EREER RN E R ERR R R R AR AR R AR RN R AR RN RRRRRRRRARERRRRRRR AR RS
&THIS ROUTINE IS USED TO CHANGE R 16-BIT BINRRY NUMBER TJ R S-CISIT
;#SIGNED DECIMAL (ASCI1) NUMBER AND TYPE IT. DEPENDING ON WHETHER “HE
S POSITIVE JR NEGRTIVE A SPRCE CR W MINUS SIGN WI.L 3E TYPED

OR_MCDULE DIRGNISTIC MACY1l 27."32) 1 -SEP-T6
ERRCR MESSRSE TYPEOUT RIUTINE -
$SERRTYP:
ONN01 001245 TYPE $CRLF
1004 MOV ho.- SP)
CLR RO

hy co 001148 BISB  3sSITEMB,RQ

1004 SNE 18
2167496 1621840 MV $ERRPC. - (SP)

104402 TYPOC
302“;5 BR 6%

025300 13: JEC RO
006300 ASL RO
006300 ASL no
606300 ASL RG
~0Q 9C18s0 ACD assnnrs RO

1206 O00CJs MOV 3+, 2¢8
001404 SEQ 3s
104401 TYPE
500 28: WORD @

104401 001245 TYPE  SCRLF
012067 C0DaCH 38: MOV RO+, 48
00192y BEJ c$
104401 TYeE

200000 4§ WORD O

104401 £0:1248 TYPE $CRLF
911300 c§: MOV 1R0)RC
001004 . BNE 7%

12800 =3 MOV +SP)+ RO
104401 001245 TYPE §caLf
0Ccea? -3 RTS A
013046 MOV 3:RD+,-.5P"
104402 TYPOC
005710 ST ‘RO
001270 BE3 ES
104401 017118 TYPE s
300771 R ’s
222040 200 8s: LASCIZ - -
31T.29

tNU"BER
: *BEFORE THE FIRST DIGIT OF THE NUMBER.
: aREPLACED WITH SPACES A
:#CALL:
.l MOV NUM, - (5P)
X TYPDS
§TYPDS:
210046 T MOV RO, -(SP)
RI21aE MOV Rl,-{SP)

LERCING CEROS WILL RLWAYS St

+:PUT_THE BINARY NUMBER 0N THE STRCA
;:G0 TC THE ROUTINE

+:PUSH RO ON STRCK
1 PUSH Rl ON STRCK




DO6

15:49 PRGE &5

:1PUSH R2 ON STACK
..PU:H R3 ON STACK
;PUSH RS ON STACK
1:SET 9LANK SWITCH AND SIGM
..G T THE INPUT NLMBER
:BR IF INPUT IS POS.
s iMAKE THE BINARY NUMBER PC3
:iMAKE THE ASCIT NUMBER NE'
:;ZERO_THE CONSTANTS INDEX
3 ;1 SETUP THE QUTPUT POINTER

;SET THE FIRST CHARACTER TO A 3LANK

s iCLEAR THE BCD NUMBER
..GET THE CONSTANT
:FORM _THiS BCD DIGIT
::BR IF DONE
..INCRERSE THE BCD DIGIT 3v

::ADD BACK THE CONSTANT
::CHECK IF BCD DIGIT=0
PiFALL THROUGH IF 0
.,STILL DOING LERDING 2°3°
:;BR IF YES
: 507
..BR IF NO
YES--SET THE SIGN
..MRKE THE BCD DIGIT ASCII
+:MRKE IT R SPRACE IF NCT RLRERCY R
+:PUT THIS CHARACTER IN THE OJUTPUT
: ¢ JLST INCREMENTING
..CHECK THE YRBLE INCEX
:G0 DO THE NEXT DISIT
..hO T0 EXIT
..uET YHEGESQ
+: G0 CHAN 0 RSCII
..gg‘ITHE LSD THE FIRST NON-CERQ®
:YES--SET THE SIGN FCR TYRING
..SET THE TERMINATOR
::POP STACK INTC RS
::POP STACK INTQ R3
..POP STACK INTO R2
+:POP STRCK INTQ Rl
. :POP STACK INTO RO
..NON TYPE THE NUMBER
s ROJUST THE STARCK

:+RETURN TO USER

CARRRREARRERRRRRRRRRRERERRRRRIRRRRRRRIRRRERAEREREREERREDE DR B RRRR
9RuUTIN£ T0 TrPE RSCIZ MESSRGE. MESSRGE MUST TERMINRTE WITH R Q BVTE.

NIB.S ENESOISOR MCDJLE DIRGNJSTIC MRCY!L 2T\ "32)  IP-SEP-TE
OShoBR.PII CONVERT BINRRY TO DECIMAL WND TYOE ROUTINE
3335 017126 213248 MUV R2,-(CP)
3325 QIT13C 01334 MOV R3.-(EP)
333° 01°132 210848 MOV RS -:EP)
3323 OITI3Y GlaMye 922200 MOV 228200, - (SP)
3329 QIT1Ng aéggos 053023 MOV gtap 'RS
330 SlTiNN 100009 BPL l
3331 0!Ti4e  00S40S NEG RS
3332 2{TI1s0 112786 00COSS  COO0O: MIVB  #°-,115P)
3333 01718 005000 ! CLR RD
333¢ J:T16C C12703 OiT33B MOV $$0BLk ,R3
3335 OCITieM 112723 000040 MOVB & ,(R3)+
333% 017170 2083Ce 33 CLR R2
3337 Q017172 DOIROGI oir3ze MOV §0TB._(RC).RY
3338 Ji7ive [60I0S 38 SUB R!,RS
3333 (017200 Af2NQe BLY 4§
334) 010308 £0s202 INC Rz
3391 Q17204 DOATM BR k[3
3342 017306 060108 4§ 00 RI,RS
343 D17315 OCSS ST R2
3344 017212 001 BNE 5§
3398 917314 105716 TST8 (5P)
3346 0iT2le  10DMO7 BNI 73
3397 Q17220 10e3lb 58 ASLB  (5F)
3348 017232 1033C3 o BCS 3
J349 017224 118663 000021 177777 MOV8 1(SP). =-11R3)
335]) Q17232 052702 Q°006d £$ BIS 8°0.R2
335] 01723 083709 (COOGNG 8§ 81s 8 .R2
3382 (lras2 115223 MVB  R2,!R3)+
3353 (17244 00572 TST RO+
3354 017246 020027 C£O0012 CHP RO, 810
3355 017252 002746 BT 23
017254 003002 83T 8§
0i7366 010502 MOV RS, R2
3358 (17360 000764 ar X
3389 017362 105726 9%: 157 5P+
338 017264 100003 88 3
3361 017366 1IEBB3 17777T ITTTTE MOVB  -1.5P),-2.R3)
3363 Q17374 105013 3§: CLRB (RI
3363 017278 012608 MOV (SPi+.RS
33e4 017300 012602 MOV (5P)+.R3
33€S Cl17302 012602 MOV (§F)1+.R2
b 0173 C12601 MOV (SP)+ RI
3267 017306 012600 MOV (SP)+.RO
2388 017310 109401 017336 TYPE §0BLK
3353 017314 0leebk 000302 020004 MOV 2(SP) . 4(SP)
| 3370 017322 012616 MOV (SP)+, (SP)
3371 017324 000002 RTI
2372 017326 023420 $5TBL: 10000
3373 017330 001750 1000.
3374 017332 00044 100.
| 3375 0:7334 00CO!2 10
3376 01733 00004 $CBLK:
3377 LSBTTL rvps ROUTINE
3378
2379

SIGIT
SJFFER
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SAUBR.P11 TYPE RJUTINE

338! + #THE R“UrINE WILL INSERT A NUMBER OF NULL cunnacrsns QFTER A LINE FEED
3392 :aN2T SNULL CONTRINS THE CHARACTER TS H E 2 s ‘étt HQQACTEF.
3383 < 2NOT a SFILLS CONTAINS TRE NUMBER OF FILLER CHARACTERS REGUIRES
gggg :norsa SFILLC CONTRINS THE CHRRACTER TO FILL AFTER.

3335 : »CALL:

337 411 USING A TRAP INSTRUCTION

3333 *on TYPE ,MESADR : :MESADR IS FIRST ADDRESS OF AN RSCIZ STRING
3339 L TYPE

3331 ‘¥ MESADR

3355

3354 017346 .05767 161637 $TYPE: TSTB  STPFLS 1125 THERE A TERMINAL®

3335 (017352 100002 BPL 18 88 IF YES

3335 0I73%4 (000000 HALT ..HQLT HERE IF NO TERMINAL

3337 017356 00040° B8R 38 :LEAVE

3398 017360 010046 13: MOV RJ, -(SP) ::SAVE RO

3399 017362 017600 200002 MOV 32!5P) . RO ..csr ADCRESS OF RASCIZ STRING

00 017366 112046 2s$: MOVB (ROY+,~1SP) :;PUSH_CHARACTER TO BE_TYPED ONTO STACK
340! 017370 001005 3NE 43 :BR IF IT ISN'T THE JERMINATOR

902 Q17372 005726 ST (SP)+ ..zr TERMINATOR POP IT OFF THE STACK
3403 017374 012600 £I§: MOV (SP)+ RO +RESTJRE RO

3404 017376 0e2716 002002 33: ACD 82, (SP) .,noJusr RETURN PC

3405 017402 000002 RTI : RETURN

3406 0I7404 122716 00CCIL 5§ CMPB  #mT,1SP) ..annncu IF (WD

3407 017410 O0I430 BEQ 8%

3408 ClI74le 12271& 000200 CMPB CRLF, (SP) 13 BRANCH IF NOT <CRLF>»

409 N17416 001006 BNE c$

™10 017420 005726 TST (SP)+ 000 (LR (LF) EQUIV

3411 017422 104401 TYPE ..T»f— a CR AND L

3412 017434 001245 $CRLF

3413 Di7426 105067 000130 CLRB  $CHARCNT : :CLEAR_CHARACTER COUNT

3414 017432 0007SS BR 2% :GET NEXT CHARACTER

39S Q0I7434 004767 0000SE 5§: JSR PC. §TYPELC .,co TYPE THIS CHARACTER

41E 017440 126726 16154+ £3: cMPB SFILLC, (SP)+ +1S IT TIME FOR FILLER CHARS.?

3417 017444 (001350 BNE 2$ ;i 1F _NO GO GET NEXT CHAR.

2418 0ityde 0167946 161534 MOV §NULL, -(SP) :GET 8 OF FILLER CHARS. NEEDED

3413 ,.nno THE NULL CHAR.

20 017482 105366 000001 78: DECB  1(SP) ..oozs A NULL NEED TO BE TYPED®

3421 D178 QQ0E?70 BLY 68 :1BR IF NO--GO POP THE NULL JFF 3F STACK
422 017460 004767 000032 JSR PC,STYPEC ::G0 TYPE A NULL

3423 DI7464 105367 000072 DECB  SCHARCNT +:D0 NOT COUNT RS A JOUNT

3:53 017470 0C0770 BR 7 ::LOOP

g:g; :MORIZONTAL TAB PROCESSOR

c

3928 017472 112716 G00040 8s: MOVE 8 ,ISP) : :REPLACE TAB WITH SPACE

3429 017476 004767 00001N4 93: ISR pc $§TYPEC t:TYPE R SPACE

3430 017502 122767 0GCCOC7 Q0c0s2 BITB 87,8 HARCNT ..aanncu gr NOT AT

™3] 017510 001372 BNE 9’

3432 Q17512 005726 15T SP)+ ,.POP spncs OFF STACK

2433 0I7SI14 0CC7e+ _ g 2$ ::GET NEXT CHARACTER

3424 Ci7S1e 105777 161460 $TPEC: TotB  JSTPS :WAIT UNTIL PRINTER 1S RERDY

2435 Q17522 10037% BPL $TYPEC

3938 D17S24 116677 000002 1ei<S2 MOVE  Z(SP),38TPB ::LORD CHAR TQ BE TYPED INTJ CATA REG.
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DoAUBR.PII TYPE ROUTINE

437 2766 000015 900002 MPB  #CR,2(SP) 3 cnnnncrrn A CARRIAGE RETURN?
4% 3% E 355583 e e RN TF .
3433 0ITS42 105067 00001 CLRB scwnnﬂnr ..YES--CLFQR cannncrsp COUNT

3449 017545 0C0406 BR $TYPEX ;xx

3441 817550 122766 000012 000002 1§: CMPB  8LF,2(SP) S cnnnncrsn A LINE FEED"

J42 CItsSe 001402 BEQ sTYPEX .,annn M IF YES
3443 01780 10S2e7 INCB (Pu)+ :COUNT THE CHARACTER
NN 017862 000000 §CHARSNT: .WORD O : :CHARACTER COUNT STORAGE
g::g 017884 000307 §TYPEX: R'S PC
33:5 .SBTTL BINARY TO OCTAL (ASCII)} AND TYPE
3449 QBRI 00 30 36 30 30 30 90 38 46 3 30 36 36 36 36 36 36 36 30 3 3% 36 3 98 36 90 330 46 36 3 306 90 46 36 36 3690 46 30 3 3 3 36 3 3 3 3 3 3 4 4 3 3 4 4 %
3450 *rnfs ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT
345] :#0CTAL (ASCIT) NUMBER AND TYPE 1T,
33%% *gzlpos---snrzn HERE TJ SETUP SUPPRESS 2EROS AND NUMBER OF DIGITS TO TYPE

R L:

3454 ‘¥ MOV NUM, - (SP) ,,Nunarn T0 BE rvpso
455 Sk TYPOS :CALL FOR TYPEOUT
3456 L .BYTE N ::Nad TO & FOR NUMBER OF DIGITS TO TYPE
457 ‘¥ BYTE M .,n-1 OR 0
uEn R 1=TYPE LEADING ZEROS
gzgg ,: ..O-SJPPRESS LERDING ZEROS
61 : #§ TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
342 lSTYPQb OR STYPOC
3483 .iCRL
WMEY sk MOV NUM, - (SP) : ;NUMBER TO BE TYPED

:EE TYPON :;CALL FOR TYPEOUT

R ]

3457 : #§TYPOC---ENTER HERE FOR TYPECUT OF A 16 BIT NUMBER
3468 s #CALL:
3469 ™ MOV NUM, - (SP) : :NUMBER TO BE TYPED
33;? tx TYPOC sCALL FOR TYPEOUT
3472 017566 017646 000000 STYPOS: MOV 2(SP),~(5P) s PICKUP THE MODE
3473 Q017572 11B667 (000001 COD21! MOVB  1(SP).SOFILL  ::LORAD 2ERO FILL SWITCH
2474 017600 112667 000207 MOVB  (SP)+. sonooe+1 : 'NUMBER OF DIGITS TO TYPE
3475 017604 062716 000002 ADD 82, (SP) ,.noJusr RETURN ADDRESS
3476 017610 000406 BR $TYPON
3477 017612 112767 000001 000171 STYPOC: MOVB  #1,S0FILL ;3SET THE ZERO FILL SWITCH
478 017620 112767 000CD6 000165 MOVB  #6, SOMODE+! SET FOR SIX(B) DIGITS

3479 017626 112767 000005 000154 $TYPON: MOVB 5. $OCNT ,,ssr THE ITERATION COUNT
3480 0176834 010346 MOV R3’ -(SP) :SAVE R3
3481 017836 010446 MOV RH -(SP) : 1SAVE RY
3482 017640 010546 MOV 5. ~(5P) : 1SAVE RS
3483 017642 116704 000145 MOVB soﬁone+1 RY s 1GET THE NUMBER OF DIGITS TC TYPE
3484 017646 00SHON NEG

3485 017650 062704 000006 A0D os RY + sSUBTRACT IT FOR MAX. RLLOWED
3486 017654 110467 000132 MOVB R4 $OMODE ::SAVE IT FOR USE

3487 017660 116704 000125 MOVB  SOFILL.RY s1GET THE 2ERO FILL SWITCH

3488 017664 016605 000012 MOV 1ansp) RS : 'PICKUP THE INPUT NUMBER

3483 017670 00S003 CLR ,.CLERR THE OUTPUT WORD

390 017672 006105 18: ROL ns ; :ROTATE MSBINTY “C™

491 017674 000404 BR 33 G0 DO MSB

2492 017676 (0&10S es: ROL RS :iFORM THIS DIGIT
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3493
3484
3485
3436
3497
3493
3499
3500

017700

O
Py
~3
S
[ o= ]
mn

O000O00O00O00O0O00O0OO000000
o—o-—v—-o—-.—»—o—-p—-.\-;o—-o—-o—-r—-r—o—»—o—-o—-
~J

7764

920014

30
020034

020036
020040
020046

Q06105
006105
010503
006103

81004&
216600
035740
111000
006300
016000
000200

al1b4e
Qleebb
gocaee

JCTRL RSCID)

0CO078

17777

000080
000040
00C040
020008
000032

000002 000004

000002

020050

000004 00C00e

GO6
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AND TYPE
ROL RS
ROL RS
MOV RS,R3

35: ROL R3
DECB  $OMODE
BPL 73
8IC #177770,.R3
BNE 4$
737 RY
BEQ 13

4§: INC RY
BIS 2°0,R3

53: BIS $* R3
MOVB  R3,8%
TYPE g

7%: DECB  $GCNT
BGT 2%
BLT 6%
ING RY
BR 2%

Bs: MOV {SP)+, RS
MOV (5P)+.RY
MOV (SP)+,R3
MOV 2(5P) 4(SP)
MOV (SP2+. (SP)
RTI

as: .BYTE O
.BYTE O

§IONT: .BYTE O

$OFILL: .BYTE O
$OMODE: .WORD O
.S8TTL  TRAP DECODER

;;GET LSB OF THIS DIGIT
,,TYP%FTHIS DIGIT?

BR
,,GET RID OF JUNK
s TEST FOR O
.,SUPPRESS THIS 07
;BR IF YES

: DON’T SUPPRESS ANYMORE 0°S
: 'MAKE THIS DIGIT ASCII
* IMAKE ASCII IF NOT ALRERDY
}ISAVE FOR TYPING
;160 TYPE THIS DIGIT
: COUNT BY 1
: 1ER If HORE T0 DO

;BR_IF DONE
,,INSURE LRST DIGIT ISN'T A BLANK
;GO D0 THE LAST DIGIT
; tRESTORE RS
$ {RESTORE Rd
.,RESTORE R3
;3SET THE STACK FOR RETURNING

,,RETUR
: STORAGE_FOR ASCII DIGIT

:: TEIMINATOR FOR TYPE ROUTINE
s 50CTAL DIGIT COUNTER
$3ZERO FILL SWITCH

,,NUHBER OF DIGITS TO TYPE

s IR IR R IR R E R 1
lTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP*" INSTRUCTION
;#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ROCRESS
:#0F THE DESIRED ROUTINE. THEN USING THE ADORESS OBTAINED IT WILL

;#G0 TO THAT ROUTINE.

§TRAP: MOV RO, -(SP)
MOV 2(8P) RO

157 -(R0)

MOVB (ROJ,RO

RSL RO

MOV $TRPAD(RO),RC
RTS RO

: s SAVE RO

:1GET TRAP ADDRESS
,,BQLKUP By 2

:GET RIGHT BYTE OF TRWP
::POSITION FOR INDEXING
; s INDEX TO TRBLE
;GO TO ROUTINE

;3 THIS IS USE TO HANDLE THE “GETPRI® MACRO

STRAP2: MOV (SP),-(SP)
E?f 4(SP},2(5P)

.SBTTL TRAP TABLE

:MOVE THE PC DOWN
P IMOVE THE PSW_DOWN
: SRESTORE THE PSHW
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3549
3550
3551
3552
3553
355+
3588
3556
3557
3558
3559
3560

020250
020052
020CS4

020144

020220
020222
020224
020226
020230
02232
020240

TRRP T

020036
017346
0178l
017566
017528
0l7ice

016706

005015
000122

3
RBLE

020224
J0C340

161052
C00104
020136

020224
000060
0000SH
0000se

161004

020064
000340

047520

EIRGNJSTIC

000024
0G00ee

000024

000024

00002H
00002k

042527

HOG
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:#THIS TABLE CONTAINS THE STARTING ARDORESSES OF THE ROUTINES CALLED
:#BY THE “TRAP™ INSTRUCTION.

ROUTINE

$TRPAD: .WORD  STRAP2
STYPE  ;;CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
STYPOC ;:CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZER0S)
§TYPOS ;;CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NG LEADING ZERCS)
§TYPON ::CALL=TYPON  TRAP+4(10440%) TYPE OCTAL NUMBER (AS PER LAST CALL)
§TYPDS ::CALL=TYPDS  TRAP+S(104405) TYPE DECIMAL NUMBER (WITH SIGN)

.SBTTL POWER DOWN AND UP ROUTINES

;'iiiiiii{i!!!iiiiiil!!!i!l!i!!il}ﬁiiiiilli!iillii!il*iili*ii}lil
: BOWER DOWN ROUTINE

$PURDN: MOV sSILLUP, J8PWRVEC ;:SET FOR FAST UP

MOV 8340, QuPURVEC+2 ;:PRI0:?

MOV RO, -{SP) : \PUSH RO ON STACK
MOV R1,-(5SP) ::PUSH Rl ON STACK
MOV R2.-(SP) : sPUSH R2 ON STACK
MOV R3,-.5P) s PUSH R3 ON STACK
MOV R4, -(5P) s PUSH R4 ON STACK
MOV RS -(5P) : 1PUSH RS ON STACK
MOV ASWR, = (SP) : :PUSH ISWR ON STACK
MOV 5P, $5AVRE - 1SAVE SP

ﬂgfr #SPURUP, J¥PURVEC i ;SET UP VECTOR

BR .~e : sHANG UP

;°*i*i*!l*i***i*i*ii*iiil*iii**i*i**liiiikiii*ii{ii*ii*iiiiiiiiii
:BOWER UP ROUTINE

$PLRLP: MOV 8SILLUP, Q8PURVEC ;:SET FOR FAST DOWN
MOV $SAVRS, 5P 1 8ET SP
CLR $SAVRE s WAIT LOOP FOR THE TTY
18: INC §SAVRE tTWRIT FOR THE INC
BNE 18 +:0F WORD
MOV (SP+, 35WR + sPOP STACK INTC @SR
MOV (SP)+.RS ::POP STACK INTQ RS
MOV (SP)+.RY 1 :PCP STACK INTO RY
MOV (SP)+. R3 ::POP STACK INTO R3
MOV (SP)+ . R2 : tPOP STACK INTO R?2
MOV (SP)+.R] ::POP STACK INTO RI
MOV (SP}+ RO s 1POP _STACK INTO RO

MOV s3PURON. 98PWRVEC’ : :SET UP THE POWER DOWN VECTOR

MOV 8340, JsBWRVEC+2 ;:PRIO:7
TYPE tREPORT THE POWER FRILURE
SPWRMG: ﬁggno SPOWER + :POMER FAIL MESSRGE POINTER
SILLUP: HALT : 1 THE POWER UP SEQUENCE WARS STARTED
BR =2 :+ BEFCRE THE POWER DOWN WRS COMPLETE
$SAVRE: 0 : 'PUT THE SP HERE
$POMER: .RSCIZ <15><12>"PIUER"
.EVEN




UNIBUS EXERCISOR MCDULE DIRGNISTIC
POWER DOWN AND UP RCUTINES

o 3 TR 3 IR0 0036 3 303 6 36 3090 30 36 96 36 38 96 90 98 6 36 38 36 9 38 6 96 3 9 36 36 6 3 96 6 96 38 30 36 30 96 36 38 36 36 36 36 36 98 3 36 3 44 3¢ % 3
¢ ¢ SRR I I3 03 30300038 00 3696 30 30 00 0 06 3036 26 9 30 38 36 36 06 38 36 06 6 30 6 3638 96 36 30 3% 6 30 9 36 36 30 3% 36 36 0 4 3 3% 6 b B

DINUBR.PI1

3605
360

B2 mpe gy

015
042440
0S1511
042524
005015
020040
035105
051505
0S1Se3

054524

015
050040
020131
Q42524
047440
030057
030440
046440
042516
047516
047520
047524
040440
051523
020122
053108
051120
0001e4
040s06
051105
Q42522
046111
020117
cool2e

045888

040412
042530
0S1i17
0S21e3

Q47040
047SeM
020124
047111
043440
020123
044124
052123
005015
020040
052111
046125
051440
042105
020110
006535
020040
047440
044107
Q42514
040503

051505

040524
047522
£20107
042105
046103

0S0101

Q46114
Q41522
020123
042105

052117

052440

020040
0S1440
0201C4
040527
053440
020101

0le
020040

020105
047105

020114
0351ee
040506
0S2040
040s0S

06
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ASs1:
MSGe:

MSGS:

EMIL:

EM2:

.ASCI2¢15><12>/EMAP: ~/
LRSCII<15><¢12>/ALL EXERCISORS TESTED/<1S><12>

LRSCII/ NOTE:TO TEST PRSSING OF GRANTS FOR THE LAST UBE/¢!5>¢12>

.RSCI1/ IT SHOULD BE SWAPPED WITH A UBE/«15» 12}

.RSCIZ~/ OF HIGHER ELECTRICAL PRIORITY/(15>¢12>

.ASCIZ<15>¢12>#BUS PARITY NOT TESTED ON 11,05 OR 11/20 MACHINES*<1S5>(l1@>

.ASCIZ/NO RESPONSE TO REG RDDRESSES OR NO DEVICE PRESENT/

.ASCIZ/FATAL ERROR:REG FRILED TO CLERR/




UNIBUS EXERCISOR MODULE DIAGNOSTIC
POWER DOWN AND UP ROUTINES

DZkUBR.P11

020720
020726
020734
020742

020746

Pt Pt Pt Pt P P Pt P

RRDLLLMLG OB
PUTUNUIU > bt pt s o st et Pt Bt et et Pt e ()
SooR b8k ShErcR8n

Pt Gt Pt ot Pt Pront Pt P P P 0

0000
g V]2 V] V] gV}
P et s p—
Y
N Lwn
onnieEo

0e213le
021320
021326
021332
021340
021346

Q42522
027504
047503
05154

001214

120
000123
001214
040508
05110S
Q42522
046111
020117
020124
000347
Q42522
027504
044440
g40S2a4
046125

000
021142
00l2i4
000000
040S06
051105
042522

000047
g40S06
051105
047503
0201 1M
042510

C42101

020107
Q42s22
0S2116
000040

001216
040524
0475e2
020125
047516
042503
051823

020103

000000
040S24
Q47522
020107
042105
046106
020101

020107
040504
027523
051440
020104

001216

Q40524
Q47522
020107
042105
046106
020101

040524
047522
052116
042522
042l l4
043516
000101
040524
Q47522
g46101
Q42522
020107
000122
020107
Q42522
020104

042101
020107
047105

000000
020114
0351e2
044504
02014
053111
047131

o40827

0201 1M
Q35122
040506
052040
Q40517
030447

042101
040524
040504
047510
04250¢

0Cl2e0

020114
03512¢
040506
C5e040
040517
030047

020114
035122
047522
020107
0S344C
042040

020114
035122
040440
051523
051105

042101
020107
Q42527

MRCY1l 27(732) 17-SEP-7b 15:49 PAGE 72

DHe:

DTe:
EM3:

DH3:

DT3:
EMY:

DH4:

DTY:
EMS:

gEMe:

EM7:

DK7:

.RSCIZ¥REG RDD/REG CONTENTS #

.EVEN
.WORD $REGO, SREGI,0
.RSCIZ/FATAL ERROR:CPU DID NOT RECEIVE SSYN/

.ASCIZ/PC WRS/

.EVEN
.WORD_SREGO, 0
.ASCI2/FATAL ERROR:REG FAILED TO FLOAT A *1'~/

.ASCIZ¥REG RDD/DRTA IS/DRTA SHOULD BE#*

.EVEN
.WORD SREGO, SREG!,SREG2,0
.RSCIZ/FATAL ERROR:REG FRILED TO FLORT A 'O’/

.ASCIZ/FATAL ERROR:CONTROL REG HELD WRONG DARTR~/

.ASCIZ/FATAL ERROR:DUAL ADDRESSING ERROR/

.ASCIZ*REG ADD/REG RDD WERE SIMULATANEOUSLY WRITTEN




UNIBUS EXERCISOR MODUL
DZKUBA.PL!

0213%M
021362
021370
021376
Q21u40M

021410
021416
021424
021432
021440
021446
021454
021462

021776
022004
Q22012
022020
022026

POWER

Q42522
046125

042514

DIRGNOST%C
OWN RAND U

QS1440
052101
051525
o44522

000

001216
Q47522
052105
050040
Q44522
044501

020104
O42Si4

052101
051122
Q42522
044502
Qublil
020117

041440
041040
020060
041505

0S1i22
0S1105
ON4S02
020116
020062
44127
047510
04es02
0c1101

046511
047101
0S4S1M
052124

000000
035122
o445y
020102
054524
042514
g41440
041440
020117

000
0S1117
041040
Q44501
047524
020104

035122
Q44502
046111
020117
023440

046101
051117
041040
044501
047524
051101

046101
0S1117
042101
020124
042105
042523

042514
0S211}
043117
030S2e

0S1117
047522
0S1Sa4
Q4eS0e
042523
047105
g46125
041440

000

KOB

MACY1l 271732) 17-5EP-76 15:49 PAGE 73

ROUTINES

DY7:
EM8:

EMS:

EM10:

EMLL:

EMiE:

EMIN:

EMIS:

.EVEN
.WORD_SREGO, SREG!1,0D
.ASCIZ/ERROR: SETTING PB PARITY FAILED TO CAUSE CPU TO TRAP/

.ASCIZ/ERROR: GO BIT FAILED TO LORD '1’/

.RSCIZ/ERROR: GO BIT FRILED TO LOAD °Q'/

.ASCIZ/FATAL ERROR: GO BIT FRILED TO CLEAR/

.ASCIZ/FATAL ERROR: READY BIT FRILED TO SET/

.RSCIZ/T0 CLERR BIT 10 OF BECR1/

.ASCIZ/ERROR: ERROR BITS IN BECR2 SET WHEN SHOULC BE CLERR/




UNIBUS EXERCISOR MODULE DIAGNOSTIC
POWER DOWN AND UP ROUTINES

DZkUBR.P1!

3773
3774
3778

022033
022040
022046

022366
022374
022432
022410
022416
0c2417
0ec4eM
022432
022440
022446
022454
Q22462
022470
022476
022504

103
052116
041040

000

108
L4244
020072
020131
040506

052040
040505

043940 -

Q46lll
020117
051105
052440
044501
047524
051108

020107
0S1117

047117
020123
041505
02810
0Slle

042Se2

05ase2

0201e2
020057
Q44522
000123
047522
042502
051105
042105
020116
052101
020105
Q44522
053105

Q4eS02
g40sS2?
047522
042502
042523
052116
05e1e0
020124
o44107
053105

O43S11
042514
g40s27
Q47522
042502
051105
042105
0Siie?
042526

000

04252y
43117
0311e2

046101
051117
042101

0Sellb
0s2120

051511
gsliled
054524

03S122
g44440
052522
053440
051520
051440
051120
0S4524
046105

041040
000123
035122
043040
054514
051105
042105
020101
051105
046.05

042510
042526
000123
035122
044440

052103

MACY1l 27(732) 17-SEP-76 15:43 PAGE 74

DH1S:

EM1b:

EML7:

DHI7:

EM18:

DHIB:
EMLS:

DH1S:

EM20:

.HSCIZ/CONTENTS OF BECR2/

.RSCIZ/FATAL ERROR: REARDY BIT FAILED TO CLEAR OR GO FAILED TO SET/

.RSCIZ/ERRCR: UBE FRILED TO INTERRUPT/

LASCIZ¥BR 15 ~/ PRIORITY IS*

.ASCIZ/ERROR: UBE INTERRUPTED WHEN PSW AT SAME PRIORITY LEVEL/

.RASCIZ/UBE BR WAS/
.ASCIZ/ERROR: UBE FALSELY INTERRUPTED RT R HIGHER LEVEL~/

.ASCIZ/HIGHER LEVEL WRS/

.RSCIZ/ERROR: UBE INTERRUPTED TO WRONG VECTOR~




UNIBUS EXERCISOR MODULE DIARGNISTIC
POWER DOWN AND UP ROUTINES

DZNUBR.

3829

PLl

022507

022676
022704
022712
022720
022723
022730
022736
022744
022752
022760
022766
022774

023000
023006
023012
023020
023026
023034
023042
023050
023052
023060
023066

023180

105
020072
052114

042520
040524

102
Q46457
052101
020115
Q40504
047510

042502
042515

golely
001222
Q40504
044501
Q47524
020104
051105
000101
Q4050
040506
052040
042101
042520
o40SeH

104
043040
052040
042101
042520
040524

104
0405086

051122
044523
047101
043440
05611l

0Sllee
047516
0S1440
Q44502
0S1514
042523
Q47522
020117
051440
044502
0S1S14
042523
Q47522
052101
gublll
020117
050040
020122

900
041105
046505
027501
042101
040524
046125
g+4440
0C"LlIE

001216
000000
047524
g42S14
Q46040
051120
042040

Q4452M
046111
020117
0s0040
020122

000
052101
04611}
020117
050040
020lee

000
052101
O46lll

CS1117 EM2!L:

05251

Q47505
020117
042105

051117
020054
041501
g20124
046105
000124
035122
047111
054523
020124
046105
000124
035122
020111
042105
047514
047522
040504

020104
042040
042515
027504
051440
020104
02C116

001220

C43040
020104
Q40517
050117
052101

020120
042105
047514
047522
040504

041117
042105
047514
047522
Q40504

02011l
042105

MOb
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EM22:

EMe3:

EM2Y:

DH2N:

DT2Y:
EMES:

EMCE:

EM2?7:

EME8:

-RSCIZ/ERROR: SIMULTANEOUS GO FAILED~

.RSCIZ/ERROR. NO, NO SARCK BIT FALSELY SET/
.ASCIZ/ERROR: NO INT. SSYN BIT FALSELY SET/

.ASCIZ/ERROR: DATI FARILED TO LOAD PROPER DRTA/

.RSCIZxBEBD /MEM DATA/MEM ADD/DATA SHOULD BE IN MEMx

.EVEN
.WORD  $REGO,SREG!,SREG2,SREG3, 0
.RSCIZ/DATC FRILED TO LORD PROPER DATR/

.ASCIZ2/DATIP FRILED TO LOAD PROPER DATR/
.RSCIZ/DAT0B FILED TO LORD PROPER DATR/

.ASCIZ/DATI FAILED TO SET ROY/




UNIBUS EXERCISOR MODULE DIAGNJISTIC
POWER DOWN AND UP ROUTINES

DkUBA

P11

023166
023174
023202
023210
023216
Q23224
023231
023236
023244
023252
023260
023261
023256
023274
023302
023310
023311
023316
023324
023332
023340

023636
023644

052040
020124
040504
044501
047524
051040

104
043040

044504
0201eM

020117
g4elae
047524
042514
0S1440
054504
052101
044501
047524
051040

052101
044501
047524
051040

05ile2
047111
052101
043111
042040
043040
000104

042527
041040
044504
020124
020124

0as
042522
040504
047510
042502
0S1ie2
042502
052111
030454
020104
047503

042523
000131
043040
020104
052105

000
050111
042514
051440
054504

041117
Jd4cS14
QS1440
054504

051117

044501

035122
041117
040504
040506

0ao
051117
020105
040504
047522
047117
040503

000
Q46040
047101

035122
020101
020122
0selll
020104
047503
054S0¢e

024507
0405e4
046125

00C
0S1117
040502
040440
020067
047516
047125

NO6.

MACYLll 27(732) 17-SEP-76 15:49 PAGE 76

EM2S:

EM30:

EM31:

EM32:

EM33:

EM3Y:

DH34:

EM35:

DH3S:

EM36:

.RSCIZ/DATO FAILED T0 SET RDY/

.RASCIZ/DATIP FAILED TO SET RDY/

.ASCIZ/CATOB FAILED TO SET RDY/

.ASCIZ/ERROR: INH. DATA SHIFT ON DATIP FAILED/

.ASCIZ/ERROR: DATCB ON DATIP FRILED/

.RSCIZ/ERROR: UBE DID DATI FROM WRONG LOCATION/

.ASCIZ/MEM LOC WANTED/

.RSCIZ/ERROR: BEBR LOWER 16 BITS DID NOT COUNT BY e~

.RSCIZ*(REG) /DRTA SHOULD BE#

.ASCIZ/ERROR: BEBA BIT Al16,17 DID NOT COUNT=0/

]
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CH35:
EMIT:

EM38:

EM39:

EM40:

EMal:

EMu2:

EM43:

LASCIZ-ERRIR:

.ASC1Z/ERROR:

.ASCIZ/ERROR:

.RSCIZ ERRCR:

.ASCIZ/ERROR:

.ASCIZ-ERROR:

07

17-SEP-T6 15:49 PAGE 77

.RSC1Z-Alb,RL?/
.ASCIC ERROR: BEBR DID NOT COUNT BY 1/

INTERRUPT FARILED TO UPDATE BECC TO CORRECT VRLJE,

BESR INCREMENTED WHEN IT WAS INHIBITED-

BECC INCREMENTED WHEN IT WAS INMIBITED/

UBE FRILED TO INT. ON DONE/
CCOVF NOT CLERRED BY GO/

UBE DID NOT DO DRTO T0 FROPER @ OF LOCS. (W}~
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+224

<lte

EXERUI:OR MODJLE DIRGNISTIC
POWER DIWN AND LP RCUTINES

Q24744
924752
024754
024762
824770
024776
£25004
RZEDN7
%2381+

020072

083‘0

-

042108

JS111?
gS311v
020124

03slee
020117
Q410840
Q47SI6
042516
pNes20

02040

A Ay
Uasaci

g3s51ae
042040
g52117
820362
£20120
040505
050505

009
GS1117
020122

MACYLL 27«

DRY3:

EMYY:

EM4S:

EM4E:

DH45:

EMST:

EM4S:

EMSI:

EMS2:

EME3:

ca7

~32) IT-SEP-T6 15:49 PRGE 78

.RSCIZ#A0D FRCM TO WERE WRITTEN#

.RSCIZ ERROR: INT. ON DONE BIT NOT CLEARRED~

.RASCIZ/ERROR: CCOVF NOT SET.

.ASCIZ-ERROR: DATQ FROM BECC NOT CONE PROPERLY-

LRSCIZ*ADD  (DATR  ~DRTR SHOULD BE®

.RSCIZ/ERROR: UBE DID NOT DO 2 CATO FCR ERCH REGLEST

.ASCIZ-ERRQOR: UBE DID NOT DJ 2 CATIP FOR ERCH REQUEST:

LREZIZ/ERROR: NPR DRTO NOT DONE-
.RSCIZ/ERROR: NPR DID NOT SET ROV~

.RSCIZ/ERROR: UBE DID NOT INT. WHEN NPR FINISHEC




POLER- BORN BB P ROUTINES

Q44504
Q20124
053440
0s0116
044516

000

108
020072
Q47S1Y
244522
053440
MN7LL7
g20122
047111
020116
042440
042105

015
044524
042502
020114
087111
0s0125
QN<5e2
051120
Q43111
026123

047131

920104
nq, 11!
Q42510
022122
044123

052123
Q4eMle

051505
0S3440
040440
042516
047522
0201eM
042105
04150S
gsS211l
Q46101
05144G

00117

Q47040
Q42440

O+ fu

g4el02

051585
052440
guslll
020124
gs5llee
052504
047040

042517
£52520
020114
053517
052116
020107
005015

044530
052040
000012
£35122
020124
Q47522
020040
023123
020122
040506

000
031122
Q34480
04¢523
052105

047111
0S01eS
0001eS
035122
020124
g51823
0Silee

gEMSN:

MSa3:

MSGH:

gEMSE:

EMS?:

EMS8:

gEMES:

07
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.RSCIZ-ERROR: TWO LOC.”NRITTEN WHEN ONE NPR AND INT. ON DONE ENRBLED/

LRSCIINIS (12> TESTING UBE WILL NOT INTERRUPT DURING NPR/¢ 15> 12>

.RSCIZ#IF DOES. CPU WILL GO DOLN#< 15>« 12>#ENTERING TEST#<¢ 1S ¢1D>

LASCIZ1S 12> /EXITING TEST < 15> (1)

+RSCIZ/ERRCR: TEST OF WRONG R LINES ERROR BIT FRILED~

.RSCIZ/BECR2 BIT 9 FALSELY SET-

.ASCIZ/TO0 INTERRUPT CPU-

.RSCIZ/ERROR: TEST OF NSSYN ERRCR BIT FRILED
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DINUBR.PILL

025510

R
3 26
0258 N
025542

025550

Cevlsk

UNIBUS ENERCISOR MODULE DIRGNISTIC

MACY1!

PCWER DOWN AND UP ROUTINES

251117

43040
ol
041040
ON7HYY

Csii0l

Q41040
QuNS0l

0S1440
0S2ill
020106
000062
0S1440
0S2111
Q43117
030Se2
020117

O415US

046101
Q44440
052522
B31540

gSliz2e2
042524
020106
020197
020124
gsell?
043440
042440
041040
040506

000
020117
020124
0cel1?
043440
042440
041040
046101
0S1440

44527
Q41505
000040
044124
020056
047117
00C0s6!
Cyz1i7
047101
Q47522
0201leM
046105
000124
041440
041040

0salll
042514

052108
034040
042502

052108
030440
041040

0C0
Q46103
44502
Q45117
Q3l1ee

Q42523
052116
052120
0S2s520

051117
052123
051127
051107
051117
047440

052105

044124
0305¢ee

Q44440
047117
020105

020107
020124
G20lee
040506
020131

Q42S1M
0s2lll

gMB0:

EMBL:

EMS2:

EMB3:

EME:

EMES:

DNBS:

EMEb:

EMB?:

EMES:

27\732) 17-SEP-T6 15:49 PAGE 80

.ASCIZ-TO SET BIT 8 OF BECR2~
.ASCIZ/70 SET BIT 1S OF BECRL-/

.RSCIZ-TO CLERR BIT 8 OF BeCR2~

.RSCIZ/FALSELY INTERRUPTED CPU~/

.ASCIZ ‘ERROR: TEST OF WRONG GRANT CR NOT ONE GRANT ERRCOR BITS FRILED/

LRASCIZ/NO GRANT OR NCT ONE GRANT ERROR BIT FALSELY SEV~

.REC12/ WITH BECRL = ~

.RSCIZ/WITH INT. ON DONE = 1/

.ASCIZ/WRONG GRANT ERROR BIT FALSELY SET-

.ASCIZ/T0 CLERR BIT 11 OF BECRI-




4165
4166
4167
4168

4220

026474
026502
026810
026516

026536
026544
026552
026560
026562
026570
026576
026604
026612
026620
026624
026632

Q30440
0“1890
108
020072
047440
082815
054501
041G40
052101
043040
00104
047524
041040
0474940
051103
04752
051101
033040
042502
051108
052040
043117
0s110S
Ge0l11b
040506

000

124
Q42527
0N7127
000
124
042527
041440

124
0S0040

047524
C20104

920061
Q4150S

0S1la2
04254
020106
Q42040
040440
051585

047105
044501

0S1440
052111
020106
000062
041440
Q41040
Q47440
051103
47522
0S150S
050040
Q42040
Q44532
O4611!

020117
020122
041440

020117
020122
052520
020117
053517

020122

047522
047131
052040
043117
Q43043
000104
046040
gs1120

UNIBUS EXERCISOR MODULE DIRGNJSTIC
DINUBR.PLI

Q43117
030See

0sS111?
052123
Q4452Y
Q46105
O4ellb
046040
054503
Q4eSi4

052105
033040
042502

042514
052111
020106
000062
03Slee
020124
053517
053517
0201
042105

047520
Q47S0M
052520

047520
0S012s

000
042522
8S1105
g20ll1e

052105
032040
042502

035122
020117
042105
046103
042522

03Siez2
046501
051505
052440
044501

040517
0s0117?

MACYLl 27¢732) 17-SEP-T6 15:49 PAGE 81
PCER DOWN AND UP ROUTINES

EMTQ:

EM7L:

EM72:

EM?73:

EM74:

EM?S:

EM76:

EM77:

EM?78:

EMBO:

EMB!;

-ASCIZ/ERROR: TEST OF TIME DELAY AND BUS LRTENCY FRILED/

.RSCIZ/T0 SET BIT & OF BECR2~/
.RSCIZ/TO CLEAR BIT & OF BECR2/

.ASCIZ/ERROR: TEST OF POWER DOWN BIT FARILED/

.RSCIZ/TO POWER DOWN CPU/

.RSCIZ/TO POWER UP CPU/

.RSCIZ2/T0 RE POWER DOWN CPU/
.RSCIZ/T0 SET BIT 4 OF BECR2/

.ASC1Z/ERROR: DCLO FAILED TO CLEAR REG/
.ASCIZ/ERROR: DYNRMIC TEST OF UBE FRILED/

.ASCIZ/T0 LORD PROPER DATA/




UNIBUS EXERLISORPHBEJLE DIRGNISTIC

DINUBA.

4221
4222
o
45?5
42286
4227
Y228
4229
4230
4231
4232
4333

P11

026640
026646
026650

85110S
000101
051105
gy
044523
g40S22

040506
000

105
043072
44440
052522
042510
051040
Q42523

052440

a4204C
047522

324893

Q43516
052116
046111

0S511e2

046105
041040
046515

Q47522
052123
852515
Q4aS1M
051105
020123

0seliol

040S06
020131
0Slize
020104
005015
Q44123
044040

044503
00gol12
043111
020105
047440
042502

052101
035122

i

020123
042105

051117
042523
051105
Q53440
047504

042105

035122
47440
052114

44440

52522
040506
052040
020124

Q44527
041505
000040
041040
020072

0S1Si4
04711l
0s0125
C44127

C0o0
05es1?
053101
Q42524
042524

051523
043117
gs5elle
0201eM
042105
020110
054105
047523

046440
Q44124
Q42516
050040

07

MRCYLl 27(732) 17-SEP-76 15:49 PAGE 82

R DOWN AND UP ROUTINES

EMBR:

EM83:

EMBY:

MSG7:

MSG8:

MSG9:

MSG10:

MSGL!:

MSGl2:

.ASCIZ/ERROR: TEST OF PASSING GRANTS FRILED/

.RSCIZ/ERROR: FALSE INTERRUPT WHEN DO RELEASE BUS IHHE?./

.HSCIZ/ERRCR: TEST OF MULTIPLE INTERRUPTS FRILED 7O SET RDY/

.ASCIZ/UBE WITH VECTOR: ~
.RSCIZ7 AND BR AT: /

.RSCIZ/ FALSELY INTERRUPTED WHEN/<15><12>
.RSCIZ/ SHOULD HAVE INTERRUPTED/<1S5><l12>

LASCIZ<15><12>/PASSING OF GRANTS NOT TESTED WITH ONE EXERCISOR/<15»¢12>

.ASCII¢1S><12>/1F MORE THAN ONE UBE PRESENT JUMPER Wl *<15><12}




UNIBUS EXERC.SOR MODULE DIAGNOSTIC
DZkUBAR.P1! POMER

qa ‘f

4325

027324
027332
027340
85?296

7354
027362
027370
027376
027404
Ca741¢e
027420
027422

027700

Qu2s22
045040
034153
341853
042523
44440
020114
054105
046040
000012

00501S
047111

Q425e3
046525
030527
Sk

C10S
052122
020116
Q41125

042503
051501

Q42524
020107
Q44527
042105
0S1104
000040

0s2ll6
042520
00S015
042114
047111
042108
046101
020105
052120
006524

052123
Q41125
Qu412y4
020102
051505

04704C
Q44504
051101
020124
020061
041505

000
050012
Q42440
046440
Q42507
020072

020012
Q47128
042440
051511
042117
Q44504
£s2l23
040515
026503
045532
00S015

HO?7
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DOWN AND UP ROUTINES

MSG13:

MSGIN:

MSGl6:

.ASCIZ/SHOULD BE INSERTED IN ALL UBE EXCEPT LAST/¢1S>¢lg)

.ASCI2¢15>¢12>/TESTING UBE WITH BEDB RDDRESS: ~

.RSCIZ¢15)¢12>»/  NOTE:DISREGARC BIT 13 =1 OF BECR2/¢15)¢12»

LRSCIZ<15>¢12><15><12>/PC OF ERROR MESSRGE WARS: /

LASCIZAISX (1 (15> 12>/ UNIBUS EXERCISOR MODULE DIARGNOSTIC--MAINDEC-1!-0ZKUB

.EVEN

/////////////////////////////////f/////////////////////’////1 S/

'BUFFER WORK AREA
SIILIIIIIIIILIIILL I IIEILIIG b P IIILE LI L LI L1 P 7700 5002050202000 077

BUFF1:

.BLKW 11
.END
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DZKUBR.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
A 003166 12278 1240
AcRLC 0083370 12618 1273 1281  280%
8 001126 626 62S#
BEBR 00252 11338 1249%  1263% 1433 1462  1749%  I7EG®  1784%
éqggf 929 93 936 598 ¥ 1988% 1995 aoqg;
282 2294¥ 23e0% 2332% 24918 24938k  A44lx  294d
2689  2770% 3094
BEBD 002516 1131 1247% 126i* 1285 1292 1318 1418 1447
1773 1788 1792  180e# 1810 1860 1864 1883
2079% 2186% o281 3096
BESC 002520 11328 1248% 1262% 17498% 1765 1783%  1804% 1851
1983% 1990% 2022 2024  2044# 2051  2081%  2]uSk
2362% 2394% 2420% 2440%# 2473% 2565k 2580¥ | 26ECH
BECRI 002524 11348 1250% 12eq® 1320 1336 1370 1489 1496
1577  163S» 1641% 1846% 1ECI1¥ 1Bko* 1669 1671
1786 1805% 1821  1853%+ 1BBl*¥ 1907 1918%  1927%
2047% 2083% 2101  2105% 2146% 2i47  2i87s 2237
2339% 2363% 2370 2387  2395% 2398  o422%  2448#
2499 2505 2511 o516  2536% o2SH6  2567%  o582%
. 2741% 2772 3093 3117
8ECR2 002526 11358 125I% 1265% 1316% 1327 1329 1338  1340%
1498 1502 1508  IS12 1537 1538  15S0% 1679
1920 1941  1989% 2046* 2060%# 2103 2106 2361
2424 2432  2439% 2444  2446® 2Y47® 2450 2479
2541 2558  258i% 26l0x 2B4E  o6S3%  26bb* 2678
2710% 2715« 2716 2718 2719 3092«
BEGO 002534 11388 ]253% 1234 1988 2418  2742x 2872% 296l
BERE 002530 11368 1252 1ok 1317% [339% [371% 238I%  2404%
BEIBA 002542 11418
BE 1 002536 11398 1255 1259 2875
BEICC 002540 11408
BEICR1 002544 11428 2864% 2976% 3010% 3019
BEICR2 002546 11438
BEIRE 002550 11458
BEIVEC 002552 11458 2845% 2846
BESBR 002560 11488
BE2BD 002554 11468 2834 2878
BE2CC 002556 11478 .
BESCR1 002562 11498 2865 2879% 301l* 3021
BE2CR2 00256N 11508
BEPRE 002566 11518
BE2VEC 002570 11628 284B% 2849
BE3BA 002576 11558
BEBD 002572 1183s 2881
BE3CC 002574 11548
BE3CR1 (002600 11568 2866  2868% 2882% 3012  30I4® 3023 3025
BE3CR2 002602 11678
BE3RE  00260M 11588
BE3VEC 002606 1159 2851  2853% 2854
BEYBA  D02614 11628
BEYBD 002610 11608 2884
BEYCC 002612 11618
BEYCR! 002616 11638 2869 2871 2885% 3015  3017% 3027 3029
BEYCR2 002620 11648
BE4RE 002622 11658
SE4VEC 002624 11668 2856  2858# 2859

M e

(S ALLS IV ¢ BV o« 35 o
e




UNIBUS EXERCISOR MODULE DIAGNOSTIC

DZkUBR.PlLI

BITQ = 000001
700 = 00CCO0!
81 = 000002
000004

~N =t ———
000000
NEWU—O DO~ ICNLWN

W N
o
Py
o
o
Q
o

P A -G P P 0 0 P9 = = P S = 0 D0 € D004 00 4 0=t b

00 00 0 00 0D 00 €0 00 U0 €0 €00 (0 G000 00 G0 (0 a0 40 1D €60 €0 40
e e ) 4

00 3O UN LGN 4= b b s pe h—e b (I O

w
~—4
—
<O

BFTVE
BUFF! 027700

Ly

¢ 003472
CLRREG 016134
CR = 000015
CRDY 01821C
CRLF = 000200
D 003506
0B = 170000
ODISP = 177570

DH1S 022033
DH1?7 Qeeel?

DHe 020720
DHeu 022723
DH3 02i0el

5958
S8Ss
S84s
5838

MRCYLl 27(732)

3193

CROSS REFERENCE TRBLE =-- USER SYMBOLS

3251

37738

840

3931

17-SEP-76 15:49 PRAGE 8b

1718
3091s

1928
2449

865

870

1771
1850#
2043
2144
2235
2474
2956

1747
2279

1985
2568

38548

2061
31148
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DZkUBA.PL1 CROSS REFERENCE TRBLE -- USER SYMBOLS
Y 021102 72 730 735 1095 36854
H43 024336 92 940 955 39974
DHY6 024530 935 1110 40204
DHES 026041 1030 1040 1045 29e0 41508
DH? 021332 740 - 3714s
DINT 0le6240 1903 1959 437 2564 2578 2668 31274
DISPLA 001174 667¢  1199% 1207% 3214% 3235+
DISPRE 000174 bles 1207
DSWR = 177570 Slbs ) 1138
012 020746 716 791 881 8a1 896 921 941 356
DTe4 023000 826 831 836 g4l 866 871 38634
0713 021030 721 781 796 801 876 886 9396 1021
DTY 021142 726 731 736 936 1096 1111 3632#
oT? 021410 741 37238
E 003524 1879 1282
EMAP 002510 11288 1214 lg22% 1232 1238 1260
EMTVEC= 000030 60S# 1182%  1183%
EMI 020576 709 36468
EMI0 021544 754 37394
EMIL 021605 759 37454
EMI2 021651 764 37524
EMIN 021716 774 37594
EMIS 021747 779 37644
ENIS 022055 784 37774
EM1? 022150 783 37874
EMI8 Q22234 794 37974
EM19 022336 799 38098
EM2 020660 714 36554
EM20 022440 804 38214
EM2] 022507 809 38294
EM22 022545 814 38358
EM23 022610 819 38418
EMeY 022654 824 38474
EM2S 023012 829 38654
EM26 023052 834 38718
EM27 023113 839 38774
EM28B 023153 844 38834
EM29 023202 849 38874
EM3 020754 719 36674
EM30 023e31 854 38914
EM3] 023261 859 38964
EM32 023311 864 39018
EM33 023360 869 33088
EM34 023415 874 39138
EM3S SO4 879 3923
EM36 023607 884 39354
EM37 023666 889 39448
EM38 023725 894 39508
EM39 024015 839 39604
EMY 021034 724 367848
EM40 024073 304 39684
EMYY 024151 309 39764
EM42 024213 b} 914 39824
EM43 024252 919 979 3988#
EM4Y 024367 324 4002

EMYS 024433 929 4009

36664
1031

1041

1046

3677%




UNIBUS EXERCISOR MODULE DIAGNOSTIC
DZkUBR.P11

MYE

M47

M43
ENS
EMSI
EMS2

x
-
nn

I0TVEC=
ITRAP
LRST

024460

gouses
45494
021152
024723
24754
(25007
025061
02533

02540

025437
025460
021220
025526
025554
025603

026310
026340
02EHOS
026427
026447
L6474
026522
021416
026562
026624
026650
026715
026776
021503
000004
008572
006602
006612
006622
003562
005154
005552
003624
122322
000011
0032&0
002532

000C20
004752
014402

0538

1197%

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

1208%

07

17-SEP-76 15:49 PAGE 88

3180

3558

1565
2740#

3181

3559

1632#
2769%

3183+

3186%

2293%

2359

2395




UNIBUS EXERCISOR MODULE DIAGNOSTIC
DZhUBR.P11

LASTL 014424
LF__ = 000012
LOOP1 003144
LOOP2 003152
NSGl_ 020242
MSGI0 027155
NSGLl 027210
MSGl2 027274
MSG13 027422
MSGI§ 027464
MSGIS 027535
MSGle 027573
MSG2 020253
MSG3 025157
MSGY 055307
MSGS 020511
M567 027062
MSGB 027104
MSGS  08712]
MTRAP 003230
NO 002630
NUBE 014372
NUBE1  DI437E
PC  =%000007
PIRQ = 177772
PIRGVE= 000240
PRO = 000000
PRI = DOOCHO
PR2 = 000100
PR3 = 000140
PRY = 000200
PRS = DOOPYO
PRE = 000300
PR7 = 000340
PS = 177776
PSW = 177776
PTRAP 004736

2809
344}
1226
1238
36074
3008
42E44
42738
42888

MACY1l 27(732)

28344
3497

42598

42948

3002
4251#

eoG*
YE?

1242%
1584#%
1699*
1781 %
1869%
1958%
20bl*
ccll¥
2314#%
2403*
2508*
e577%
2739%
3097%

— e

CROSS REFERENCE TABLE -- USER SYMBOLS

76%

y
3
2
I'4
787%
B8
953
0

MO7

17-SEP-76 15:49 PRGE B89

1446#
1721 %
2073#%
2310%
2707%

2805¢#

1427%
1595
1718%
1815%
1902%
1992*
cllb*
echbl¥
2358%
2435%
2533
25884
2780%
3148#*

1S34#%
1752%
2139%
2357#%
e743%

1456%*
1620%
1731%
1828%
1903
1998%
2lelx
cob4x
23b4*
2437 %
2545»
2614%
2798#
3159+

1S6o%
1849#*
2178%
2375%
27b64#

1480%*
1664*
1732%
1830%
1908%
1999
214
2279%
2369%
2449%
2S50%
cb2B#
2799%
3245+

1570#%
1877%
2188%
24 lb*
2863#%

1494 *
1666#
1747%
1833%
1919
2012%
cle7x
cc8h*
2374%
2454 *
2555%
ch4l%
2805#
3300#%

== 0= b=t p—e p—
[Veloo S laglly)
nNWN-30
oowor~)
L B . 8 1

2027#%
cl2o8*
2c98*
2380#%
245S#*
25b2o%
cbS0*
3009*
3415»

1636%
1960»
colox
247
2890*

1540%
1678%
1761#%
183G+
1934#
2031 %
2138*
2300*
c386%
c459%
2563%
2b68%
3064#
J422*

1563%
1683*
1763%
1849%
1939%
20u4c#
2lol®
2305
2391+
2476%
2SbY*
2700%
3067%
3429*
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DZKUBA.PLI CROSS REFERENCE TABLE -- USER SYMBOLS

PWRVEC= 000024 bO4s  1186b% 1187%  JSeb#  3567%  3576%  3582%  3594x  JS9S#

RCATCH 016166 1579 1593 1595 1693 1946 1399 2031 L 2315 2403 2455 2519 2570
2588 2723 2747 er99 3101#

RDYS 006542 1753 1770 1787 1806 18204

RESVEC= 000C10 S994

RSTART 001100 623

RTR 006016 1729 1732

RVEC 016260 627 1664 1676 1699 1702 3135#

RO =»000000 S20s 1220 1222 leg4* 1225 1237 S5+ 1256% 2% 1293 1294 1318%

1 1
1319% 1320 1322 1324 1325 1327 1 1
1394 1404 jqig®  1420% 1421 1423 l 1
1462 1481%  1483% 1487 1491 1508 l l
1572% 1573 1622% 1623 le24 1ee7% | l
1909 1911%  1912% 1913 1937 1941%  1942% 1943 1
1974 1975* 1982 1986 2C00¥ 2013% 2019% 2020 20e2 e
c085% 2086 2087 2092% 2093 c035 2097 c099 2lll e
2l4lx 2142 2149% 215} 2154 2158 2159 2160 213t 2
2194 2136 cl98 220l 2202 2203 2209 2231% 2232% ¢
] 2c48 2esl eese €es3 2259 2537% 2538% 2539 c

2b33x 2634 2765% 276b% 2767 2773%  2775% 2776 2783% 2784 2786 2797 2793
2794 cB84b¥ 2347% 2849% 2BSOx 2B8S4*  2855% 2859% 2860% 286l* 2875% 2878%  2881#

3273% 3274% 3281x 3282% 3283 3284¥  3285% 3286 3291 3296*% 3298% 3302 3304
3323 3333% 3337 3353 3354 3367% 3398 3399% 3400 3403% 3532 3533%  3S3H

Rl =%000001 Sels  121%%  l22] 1223% 1291%  1293% 1376% 1377% 1378 1394%  13%% 1397 1419
1420 1421 1424 1429 I431% 1448  [449 1450 1453 1458 1460#  1482% 1485
1487 1489 149¢2 1498 1500 1502%  150S 1974% 2000 2150% 2151 2153% 2161
cbl9% 2623% 2624 cb32% 2b636% 2b37 e8b7%  28d7% 2988 c30l% 2302 2904 2905
2956% 2958% 23b0% 296S* 296b¥ 2967 2974%  2977% 2982 2983 2387 3C035*% 3036

R2 =%000002 S2es  1368% 1375 1379 1383 1392% 1393 1338 1400*  1484%  148S 1503  2763%
2789% 2790 2902% 2903% 2931 2932% 2939% 2941 3325 333b%  3340% 3343 J350#%

R3 =%000003 S238 1369% 1392 1401% 2905% 2906% 2307% 2908% 2915 2919 2925% 2926% 2927
2930% 2935% 2936% 2937 3326 J334*  3335% 3349% 3352« 3361*¥  33b2*  3364¥ 3480

Ry =%000004 Se4s  1370% 1374 1381 1385 1402%  1820% 1823% 1824 1855 2287 2584 3114%
3lel¥ 3136% 3137% 3138 3i41%  3JI42%  3I44 3481 3483%  3484¥  3485% 3486 3487%

RS =%000005 S2Ss  1373%  1378% 1379 1395%  1397% 1398 1750 1768% 1785x% 1801 1827 3101
3102% 3103 3104 3105# 3106% 3116% 3ll6x 3119 3le7® 3128 3123 3130%  J135%
3137 3140% 3141 3143 3327 3329% 3331% 3338% 3342% 3357 3363% 3482 3J488#

RE =7000006 Scb# 625 1174 1175% 1176
R? =»000007 5274
SP =7000006 ScBs  1178%  1196%  12C4* 1208 1232% 1285%  [3]l2% 47 1366%  l4lbx 44k 1478%

3
658 1716% 1744 1826 1847%
é??* c228% 2277% 2325%  2356#
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OchUBR.P1! CROSS REFERENCE TRBLE =-- USER SYMBOLS .

15710 Q05206 167 i

3711 onoa 1689 1696 1704 17ISH

TST! 006222 17438

RT3 9R6ER 1773 1799 1808 1816 1831 1834 1837 1846

TSTIS  C0TlaM 1886 1900s

TSTi6 00°H06 19568

T1S717  Q07BS2 ~20J3s

187 gﬁ“ﬂ 1348 13658

18720 ! 20398

1872l 0101 207!

19722 QIONYM 21368

18183 QIoe32 18 2175

15724 011010 8227

19125 011216 2276

15736 011450 83238

18157  Qilshs 8361 23558

1373 004380 14158

) 212070 S4l4s

TET3l 0l23wH 245878

19732 0l2sSe 2530

TST33 013100 257Ss

13T 013166 58078

1816 OI34uR 5003 26608

STk Dl40TB 2-358

TST37 DlsleC 27808

YST4 =435k 14448

TSTH0  LiNNge 28338

ST 004454 14778

STH Q24850 1809 1523s

MY o0s014 1S60s

TYELE = (04408 3072 35598

TYPE = (3%4C! 1212 1213 1231 1234 1284 1287 1331 1389 1547 2329 2342 2938
2323 2323 299 2399 3001 3092 3008 3008 3243 3C70 3073 3154
géég. gggg 3248 3eri 2288 3230 3233 235 333 332 3388 341!

TYRPOC = 109402 1232 1285 23l 2322 2397 30C0 334 3007 3.36 3279 3333 35568

TYPON = 10440 35588

TYPOS = 104433 3557

TOIL01 003670 13198 1335

10.LC2 C0374e 1323 1334s

101033 55374 13248 1337 1342

T2iLO4 0C37Se 1321 13364

;B pouods 1333 1%l

01L08 3740 1328 1330 13328

T32L21 004208 1380 13928

1C2LC2 136 138ls 1393

132003 . Dosgld 13738 1408

ToeLON 004176 1386 1388 13308

103001 004340 1422 19298

TC3L0 4350 1438 14338

T03L0 384 14208 1432
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704 01 4 145) 14588

TIHLJ2 004446 . 1483 14628
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CRJISS REFESENCE "R3LE =-- USER SYMBOLS

l4288 1463

{486 1488 149Ss

1493 1827

148Ss 180N 1506

18328 1513 158185

1811 1S1Ns

1591 150Ss

1490 14968

1431 1897

1543 1545 1548s

15728 157§

1574 1583

1578 1595

1585 15938

15718 1589

1569 18891

15288 163!

1654 16688

16588 1673

1680 1686

1636 16878 N

667 17038

1670 17C2%

16238 1625

1657 1664

2740 27478

1755 17638

1(12 1/81.

1791 1800s

1822 1828

1821s 1825

1789 17928

1856 iBECs

1861 1864s

1884 1887s

1964 1971

15668 1969

1370 1973

1981 1387 193Ss

1994 1939

1910 19368

19Css 1914

1321 19418

1930 1935 188C 19468

2014 2018s

2021 203l

201Ss 2023

04398 2080

20se 20588

c0SY 2057 20608

20768 2078

2082 2092

20Ses 2088

c094 2l1lls

27938 2096

20978 2.00
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TITL07 019422
TITLI8 Q10832
TI7L09 019440
TI7LID 010363
Tl?l.él 10400
Ti8L01 Ol 4&8
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T18LJ3 010556
TI1SL04 010840
145001 (1062t
TISL02 010736
T1sL03 0107
TiS9L0s 0i0r2d
TIA0S 010776
719007 0107S6
TISLOS 010734
T20L01 011034
TeAL02 01live
120003 011110
T20L04 Oliled
T20L0S 011204
720006 Q11164
T20L08 Ql1l4M
T21i01 011410
T21L02 011436
T21LC3 01137
T2ILC4 01144
T22L01 011544
T23L3! Q11732
T23L02 011666
T23L33 211706
T23L04 012980
T23L0S (011756
T23L06 Q11776
T23L07 012040
T24L01 012202
T249.02 Ql2l7e
Tesl03 Qig34)
T24L04 012306
Te4L0S Cleevl
TesL0e Q12222
126,01 01245k
T25L02 012506
125L03 0i2el0
TesSLO04 012830
T25L05 012376
TeSLCE 0le2ted
T2SL07 012566
T25L08 0l264b
T26L01 013006
T26L02 O0le?lb
T26L03 012746
726.C4 0!2766
T2eL0S (13032
727001 013266
Te7L02 213406
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2110 ell?
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2306 2312
24558
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25638
2e4e 2644
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DoRUBR.PIL
1270 1
Tg?L 1
TeTL 1337
127106 013344
127L07 Q13426
T28L01 013600
128002 013714
T28L03 013732
T28L084 014062
T28L05 0l13ble
T28L06 (013754
728,08 014010
T28L09 Q14022
Te8L 10 013466
T29L01 014205
129002 014300
72903 01433%
T2ON 014202
T23L0S 014306
T29L06 014252
T2907 Q14364
T3CL2! 014460
T30L32 014672
T33L03 014706
T30L0N 014722
T30L0S 0147
T30LC6 014750
T30L07? 014660
T30L08 015450
T30L09 015274
T30L10 015364
T30L11l 018382
730012 015640
TI0L13 015436
T30L1+ 018322
T30L1S Q15514
T30L16 015534
T30L17 015542
T30L20 J.S78M
T30L21l 014600
T30L22 01477
T3CLeS 015144
T30L26 015042
T30L27 D01Sele
T30L28 015006
T30L29 015062
T30L30 015034
T31L01 O0l31e2
UCNT 002626
WINT 005670
SAUTOR 001166
$BOAOR 001154
$BCDAT 001180
SBELL 001240
SCHARC 017552

UNIBUS EXERCISOR MODULE DIRGNOSTIC
CROSS REFERENCE TARBLE -- USER SYMBOLS

%533- 123

o

FO8

MACY1l 27(732) 17-SEP-76 15:49 PRGE 95

2625
2638

2693
7238

27958

~N N
JOfu)

o
O aa
[ 2 4

2934
2978

2932¢
cBbls

2938

2888

3263
3430

2638

2886

3010s

2899

3433 344N




GO8

UNIBUS EXERCISOR MODULE DIRGNISTIC MACY!l 27(732) 17-SEP-7B6 15:49 PRGE 9%
DkUBR.PL1 CROSS REFERENCE TRBLE -- USER SYMBOLS
;:TRG Uﬂélgﬁ gﬂ&: lé;g' 11?4. lésf. 1188. 1189 1190
L = ‘ .
e C 885800 B23%  brar  cobs  eRls 25y
$CM3 = 000004 6768 678
$CM4Y = 000COoM £821s 683 6841 63Ss 6868 -
SCRLF 001248 908 1234 297 3157 3158 3246 3eb3 3271 3290 33 3299 Mie
$CBLK 017336 3334 3368 3:68
$CORGN 016110 3Cbb 307S 30818
$07BL 017326 3337 33728
SENDRD 01510C B35S 30778 3258
SENDCT 016046 1188 3068
SENDMG Q16117 3070 308S«
SENULL D16114 3073 308448
SEQP 016012 1243 2840 3042 3058
SEOPCT 016040 1188 30658 3069 )
SERFLG 031135 6498 3166 3189 3191 3197% 3218 3233 3263
SERMAX 001147 65Ss 119l 3191 3213 3218
S$ERROR 016620 1182 323248 -
SERRPC 001150 bSbs 3155 J240%  3241% 3242 3263 3c77
SERRTB 00:250 7C78 3285
SERRTY 016766 3245 32708
SERTTL 001144 6538 3239%  32t3
SESCAP 001236 6878 1190% 3212% 3284 3256 3263
SFILLC 001210 b748 3416 3447
SFILLS 001207 - obrot 3447
GDADR 001182 BS7%
$GDDRY (001156 - 6598
$GET42 (016070 30748
SGTSWR= *#asex U 3561
$HD = 000001] 483 484
SICNT 001136 eS0s  3204% 3205 3207% 3217
SILLUP 020224 3566 3582 3599
SINTAG 001167 b4
SITEMB 031146 bS48  3242% 3263 3274
SLF 001246 E31s 3263 3447
SLPADR 001140 6Sls 1192% 129B8% 2808 3195* 3210 321S 3217
SLPERR 001142 BSes  1193% 12l6%  1299% 2809% 3195 32llr 3217 32583
SMAIL = ¥a¥xxx U 1210 3210 3c48 3400
SMXCNT Q16616 3208 32178
SNULL 021206 6728 3418 3447
$NLTST= 0030C1 1304 1306 13558 1357 14078 1409 14368 1433 14658 1467 15178 [S!S
1554 15978 1599 17088 1710 17348 1736 18438 197ls 1835 [337 1348
20028 2004 20338 203S 20638 2065 21308 2132 21658 2167 22.58 2218
2268 e317s 2319 g344s 2346 2406% 2408 24578 2459 25218 2823 2572
259¢2 cbSS# 257 27238 273l 27sCs 2752 c8l48  Z5ie

SOCNT 020010 3479%  3508% 35218

$OMODE 020012 3474%  3478% 3483 3486% 3497+  3523s

SOVER  0leb0e 3176 3196 3206 32148

$PARSS 001132 B47s 3041 3062 3063 307! 3084 3202 3218
SPOUWER (20232 3597 36028

SPWRDON 020064 1186 35668 3594

SPLRMG 020220 35974

SPWRUP 020136 3576 35804

SGUES 001244 6898 3263 3447

SROCHR= %#xsxs U 35E2

SRCOEC= wxsias | 3562
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§STLP =
3SvVLAD
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1776%
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1180
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1423%

230
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1454+
1865#

" 1403%

1355
1597

1831

1957%
22284
2531#
2834

3559
3166

1186

3Se0s
3209+

1188

1407
1684
1837
2010
22778
25764

3214

1633%
335
29317

1639%
1937%
3666
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2985#

1188
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1445
2072
2737
3175
3226
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1436
1704
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23244
26014
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3723

1889

2991
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15e4
2177
2934
3189
3228
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3263

3060

1465
17168
1863
23728
2344
2655

1658#%
1936+
eS1bx
3677

1688%
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3863

3178
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1618
2277
3061
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CROSS REFERENCE TARBLE -- USER SYMBOLS

3948

415
3440
34778

3476
Ju7ae

3333

34348 3435
J44Se
3558
3487 3522¢
baos £33 6344
3218 3263 3309s
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6368
33768
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DZKUBR.P11 CROSS REFERENCE TABLE -- MARCRO NAMES

CIMNEN 1% 6108

Eggggn 50&. lg&?' 1326 1348 1384 142 14 143 1639 ] l 1587 1 77

8

1682 1694 1700 1705 1730 176 17?? 1?92 1314 1388 1383 1895 153@ 18&5 i £8
1821 1933 1338 1944 1997 2026 2055 2058 2089 2108 ells 220 gled 126 2162
2205 2210 22355 2260 2299 2304 2307 2313 2337 2367 2368 es’7¢e 2373 378 2379
2384 2385 2389 2390 2400 2401 242k a4e? 2433 2434 2452 2453 c484 2486 2498
2498 2500 2501 2504 2506 2507 2510 eslée es1s 2517 2543 2S44 2548 2543 2553
2554 25 2561 2586 eble 2bl3 262k 2627 2639 2640 2648 2649 2639 2721 2745
2778 2773 279 2797 e9le 29%¢

ESCARPE 1% 610s

SETPRI 18 6108

GETSKR 18 b10s

MSG 13048 1306 1355% 1357 1407% 1409 1436% 1438 14658 1467 1517% 1519 1552% 1584 1597%
1599 1708 1710 17348 1736 189Ss 1897 19488 1950 20028 2004 20338 2035 20638 2065
21308 2132 21658 2167 cclbs 2218 ccbbs 2268 23178 2319 2344 2346 2406 2408 2457%

NULT 245?' 22?6: 2523 25908 2892 2bS5s 2657 27298 2731 27508 2752 28148 2816

NEWTST 1% 6108 1304 1355 1407 1436 1465 1517 15%2 1597 1708 1734 1843 1871 1895
1948 2002 2033 2063 2130 2185 2216 2ebé 2317 2344 2406 2457 252l 2572 2530
2655 2729 2750 e8l1M

POP 1% 6108 3363 3587 3588

PUSH ls 6108 3322 3568 3574

REPORT 18 6108

SCOPE SOSs 1311 1365 1415 1444 1477 1523 1560 1617 1715 1743 1846 1874 1300 1956
2009 2039 207l 2136 2176 2227 2276 2323 2355 2414 2467 2530 2575 2600 2660
2736 2760 2804 2833 3039

SETPRI 18 6104

SETTRA 35478 3556 3557 3558 3559

SETUP i 6i0s 1171

SKIP i1 108 1345 1509 1667 1670 1684 1696 1704 1779 1798 1808 1816 1831 1934
1837 1859 1863 1886 1930 1335 1940 208! 2107 2110 2117 2laed elas 2156 2200
220? 2250 2257 2303 2341 2603

SLASH 1% 108 1244 1246 1288 1290 1526 1529 2801 2803 3088 3090 3098 3100 3111

SPACE Bé}g. 3124 3126 3132 3134 3149 3151 4321 4323

STARS 14 6108 X)) g4l 692 1169 1304 1310 1355 1364 1407 1436 1465

1414 1443
1843 1871
1835 1899 1948 1955 200¢e 2008 2033 2038 2063 2070 2130 2135 2165 EléS 2216
2226 22bb 2275 2317 2322 o344 2354 2406 2413 2457 2466 2521 2572
2530 2599 2655 2659 27e9 2735 2750 2753 2814 283e 3052 3183 3265 3312

SWRSU 14 6108 1194

TRMTRP 35478

TYPBIN i 610

TYPOEC 18 6108 307!

TYPNAM i 610

TYPNUM it 6104

TYPOC . 1 6108

TYPOCT 1 6108 1232 1285 2917 2921 299% 2939 3003 3006 3155 3277 330!

TYPTXT 14 6108

$SCMRE 633% £78 679 680 681

SSCMTM 6394 e8e 683 684 685

$SESCA 1% 6108

SSNEWT 18 6i0s 1304 1355 1407 1436 1465 1517 15852 1597 1708 1734 1843 1871 1895
1348 2002 2033 2063 2130 2165 2216 2266 2317 2344 2406 c4s? 2521 2572 2530
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DZAUBA. P11 CROSS REFERENCE TABLE -- MACRO NAMES
2655 2729 2750 2814
§§SET  SS4rs 3556 3557 3558 3559
$SSKIP s 6108 1395 1509 1684 1636 1704 1779 1798 1808 1816 1831 1834 1837 1859
1863 188%  2I%k 2341 2603

.EQUAT s 4ras 500

"HERDE 18 4738
KTL1 I8
[SETUP 18 473 elf
- SWRH] s 4738 u8d
WRLO 4358 43g
-$ACTI 18 4738 629
-$RPTB 18
-$APTH 18
“SAPTY 1
“$RSTA I8
-§CATC 18 4738 6ll
- §CMTA s 473 833
:$082D 18
1§DB20 18
-§DIV 18
'SEQP 18 4738 3050
-SERRQ s 4738 3218

SERRT I8 473s 3263

SHULT s

SPOE I8 473 3562

SRAND Is

SRODE 18

SRDOC 18

SREAD 18

SROAZ I8

SSAVE 18

§5820 18

$5820 I8

$5COP s 473 316l

§SIZE I8

SSLUPR 18

§TRAP 18 473s 3524

STYPB 18

$TYPD s 4738 3310

§TYPE 18 473 3377

$TYPQ 18 473 3947

$450R s

1170 I
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DZNUBR.P1I CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2673 2674 267S 2676 2677 2678 eb8l 2684 cbs8 cb9l cb4 cb35

P4 B9 st e B BE) By EdL B SR B B

847 e84 2849 2850 2853 2854 2855 2858 28¢9 cBt0 egbl 2863

871 28r 2876 287 2879 c881 2882 2884 2885 2833 2899 c9Ce
2307 2911 2915 2917 2319 232l 2930 293! €33¢ 2933 2943 2350
2956 €357 2958 2959 2960 2373 2974 2976 2977 2380 2381 2932
2936 2399 3003 3006 3010 3011 3014 3017 3034 3035 3036 3067
3102 3104 3106 312l 31e? 3129 3130 3135 3137 3140 3141 3146
3181 3183 3186 3195 3207 3208 3210 3211 3214 3215 3235 3240
3277 3286 3291 3236 3298 3302 3323 3324 3325 3326 3327 3328

sgh igga 3430 3492 3443 3434 3436

RTI 1205 3216 3262 3371 3405 3518 3545 3598

RTS 1828 3097 3107 3le2 3131 3148 3159 3300 3445 3538

Sus 1971 1996 3241 3338

SXT 1532

TRAP 3547 3556 3557 3558 3559

TST leal 1e7e 1322 1334 1429 1458 1505 4 1538 1826 1855 1967

1
96 2201 2202 2251 2252
775 2786 2834 2851 2856

2345 3012 3015 3023 3027 3041 3103 3128 3182 3202 3248 3254

1578 1575 1726 2841 3019 302l 3025 3029 3117 3189 3345 3359 3334

WRIT 2493 2645 2671 2679 268¢ 2711 2714 c874 289! 2963

.ASCII 689 690 3609 JblY4 3623 4070 4273

.ASCIZ 688 691 3085 3308 3602 3607 3630 3637 3646 3655 3661 3667
3694 3701 3708 3714 37c4 3733 3739 3745 3752 3759 3764 3773
3797 3807 3809 3818 3821 3829 3835 3841 3847 3854 3865 3871
2891 3896 3301 3908 3913 3920 3923 3931 3935 3342 3944 3950
3982 3988 3997 4002 4009 4013 4020 4025 4033 4041 4046 4051
4089 4097 4102 4105 Yile 4116 4120 4125 4130 4141 4150 4153
4177 4181 4185 4132 4196 4199 4203 4207 4213 4219 Y223 4230
4254 4259 4264 4280 4288 4294 4301 4307

.BLKW 3376 4324

.BYTE 648 649 bS4 655 663 664 672 673 674 675 3084 3519

.ENABL 1 473

.END 4325

.ENDC 478 492 494 495 S04 596 610 bll bae b3e 636 638
676 e8¢ (-0 687 t88 689 693 1171 1178 1179 1182 1184
1190 1132 1194 1210 1245 1247 1289 1291 1305 1306 1310 1311
1357 1364 1365 1366 1408 1409 1414 1415 1416 1437 1438 1443
1467 1476 1477 1478 1510 1518 1518 1522 1523 1524 1527 1530
1560 1561 1598 1599 1616 1617 1618 1668 1671 1685 1697 1705
1715 1716 1735 1736 1742 1743 1794 1780 1799 1839 1817 1832
1845 1846 1847 1360 1864 1872 1873 1874 1875 1887 1896 1897
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