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RBSTRACT
THIS PRCGRAM TESTS BOTH THE ADORESSING CAPABILITY
AND  THE DRTA RELIABILITY OF THE OF THE PRLl AND THE
RPQ2. THE PROGRAM CONSIST OF SEVEN TESTS ANY ONE OF
WHICH IS SELECTABLE 8Y THE OPERATOR, A CONVERSATICN

MODE EXISTS WHICH ALLOWS THE CPERATOR TO DEFINE TEST
PRRAMETERS.

REQUIREMENTS,

EQUIPMENT

PDP11 STANDARD FAMI_Y PROCESSJR
RP11 DISK PACK CONTROLLER WITH UP TO0 EIGHT RPQ2

DRIVES
RSR33 OR EQUIVELANT.

STORAGE
8K OF STORRGE IS REQUIRED TO RUN THIS PROGRAM.

PRELIMINRRY PROGRAMS
DZRPE RP1! DISKLESS DIRGNOSTIC

LORDING PRODEDURE
USE STANDARD PROCEDURE FOR R3S TARPES

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE__S.1.1 _(RLL SWITCHES COWN FOR WORST CARE
TESTING-UNITO).
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THE PROGRAM MUST ALWATYS BE STARTED AT 20C.

PROGRAM AND/OR OPERATOR ACTION

LORD PROGRAM INTO MEMORY USING ABS LORDER.

LORC ADDRESS 200.

SET SWITCHES. ALL DCWN FOR WORST CASE-UNIT 0.
PRESS START.

THE PROGRAM WILL LOOP AND TYPE PASS COLNT.

WHILE IN TEST 5 (DATA RELIABILITY) THE DISPLAY

WILL CONTARIN THE NUMBER OF THE PATTERN CURRENTLY
%ES¥SE IN ORDER TO SHOW THE PROGRESS OF THE

o N £ W N »r

OPERATING PROCEDURES

OPERATIONAL SWITCH SETTINGS

AT SR 200 ALL SWITCHES DOWN IS WCRST CRSE TESTING
FOR UNIT 0. PRSS COUNY . . BE TYPED CUT AT THE
COMPLETION OF R PRSS.

SWITCH SETTINGS ARE:

SW(iS =1....HALT ON ERROR
SW«ir=1....LOOP ON ERROR
SW(13r=1....INHIBIT PRINTOUT
SW(l2r=l....INHIBIT BACKGROUND TEST
SWcll>=l....RING BELL ON ERROR
SW¢10>=1....LOOP ON TEST
SW<09=1....INMIBIT DATR COMPARISON
SW«08>=1....ENTER CONVERSRTIIN MODE
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SW«DS»=!....

SW«0%>=0....

Sk<«Q4¥>

SlO¥=1....

SW«0$=0....

SWOI=1....

SW<00> THRU SW<0e>

~NoOOLWwh—-0O

IF IT IS
TEST, ALSO

PAGE S

OPERATION IN THE DRTA TEST.

CHECK FOR UP TO THREE COMPARE ERRORS
WITHIN THE READ BUFFER AND TYPE ALL
APPROPRIATE ERROR INFORMATION FOR EACH
ERROR.  NOTE IF _THE DISK 81 COVERS AN
ERROR, 1T WILL FINISH = READING THE
CURRENT "SECTOR AND THEN STOP. SO IF A
VALID COMPARE ERROR 1S ENCOUNTERED, AND
THE PROGRAM CONTINUES GSCANNING THE
BUFFER, IT MAY GO BEYOND THE RRER WHERE
THE OISK TRANSFERRED DORTA. IF  THIS
ggsggns, THE RECEIVED DATA WILL BE

CHECK FOR ONLY ONE COMPARE ERRCR WITHIN
THE RERD BUFFER.

USED 7O CONTROL  THE  RMOUNT 3
INFORMATION TYPED ON RERERD RTTEMPTS
RFTER R RERD FAILURE IN DRTAR TEST.

TYPE ALL ERROR INFORMRTION ON  ERCH
RERERD RTTEMPT.

TYPE THE ERROR INFORMATION ON THE FIRST
READ ERRCR ONLY. AFTER THE ERROR GOES
RAWAY OR IS UNRECOVERARBLE, THE NUMBER OF
RERERDS IS THEN TYPED.

RUN TEST SELECTED BY SWITCH POSITIONS
SWO THRU SuWe

TEST SELECTED

RDCRESS TEST O

RDDRESS TEST 1

RDORESS TEST 2

TEST3 - WRITE CHECK TEST
TESTY - MEMORY RDDRESS TEST
TESTS - DATR RELIABILITY
TESTE - RANDOM TEST

TEST? - POWER FRIL TEST

NOTE

DESIRED TO SELECT AN INDIVICURL
SET SW<1Q> LOOP ON TEST.
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SUBROUTINE ABSTRACTS

SCOPE

THIS SUBROUTINE CALL IS PLRCED AT THE END OF EACH
SUBTEST AND PROVIDES THE RBILITY TO LOOP ON AN
ERROR. WHENEVER AN ERROR IS DETECTED, AN ERROR FLAG
}g E;T. Tﬁag FLAG ﬁa ngrso BY THE §cops RQHTINE.

SEY, "AND LOOP ON ERROR SW<iw> IS SET. THE PROGRAM
WILL LOOP BACK AND REPEAT THE CONDITIONS CAUSING THE
ERROR. PRIOR TO ERACH SCOPE CALL THE LOOP ADDRESS IS
MOVED INTO LOCRTION LAD. ONCE THE PROGRAM STARTS
LOOPING ON AN ERROR, IT WILL CONTINUE LOOPING EVEN
THOUGH THE ERROR MAY BE INTERMITTENT. T0 GO ouT CF
THE LOOP RESET SW<1%.

HLT

THIS ROUTINE 1S ENTERED UPON DETECTION OF AN ERROR.
IT WILL TYPE THE PC OF THE ERROR AND ADDITIONAL
ERROR INFORMATION. THIS ROUTINE TEST FOR MALT ON
£RROR, INHIBIT TYPEOUTS. AND RING THE BELL. IT ALSO
SETS YHE ERROR FLAG USED BY THE SCOPE ROUTINE.

BRCKGROUND TEST

THIS TEST IS ENTERED BY THE PROGRAM WHILE WAITTING
FOR_AN_INTERRUPT. IT DOES R SERIES OF NEGATE BYTE
INSTRUCTIONS TO PROVIDE WORSE CRSE NPR_TIMING AND_IT
WILL TIMEQUT IF AN INTERRUPT FAILS TC OCCUR. THE
BACKGROUND TEST MAY BE INHMIBITED BY SETTING Sk«lg:
WHICH CAUSE THE PROGRAM TO DO R WRIT INSTRUCTION.
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R™.+2" - "HALT™ SEQUENCE IS REPEATED FROM 0-776 TN

CRTCH ANY UNEXPECTED TRAPS.

THUS -ANY UNEXPECTED

TRAPS OR INTERRUPTS WILL HALT AT THE VECTOR +2.

ERRORS

WHEN ERRORS ARE ENCOUNTERED

THE ADDRESS OF THE

ERROR ALONG WITH THE CONTENTS OF RPDS, RPER AND RPCS

RRE TYPED,
INFORMATION CAN
ERROR IN THE COMMENTS.

BY REFERRING TO THE LISTING ADDITIONAL
E FOUND REGARDING TH
WHEN APPROPRIATE, AD

- 51T toneL

INFORMATION IS TYPED OUT SUCH RS EXPECTED AND

RECEIVED
IS IN OC

ERROR MESSAGE FORMAT

l.

PC=

STATUS ERROR
RPDS=

RPER=

RPCS=
CYLINDER=
HERD=

SECTOR=

PC=

COMPARE ERROR
EXPECTED=
RECEIVED=
CYLINDER=
HERD=

SECTOR=

WORD COUNT INTO SECTOR=

READ NO.

TOTAL REREADS ON ERROR=

RESULTS OF AN OPERATION.
TAL.

ALL INFORMATION

PC OF FRILURE

CONTENTS OF RPDS
CONTENTS OF RPER
CONTENTS OF RPCS
%YLINOER RDDRESS COF

HE ERROR
HEAD RDDRESS OF THE
ERROR
SECTOR ADDRESS OF
THE ERROR
PC OF FRILURE
DATA EXPECTED
DRTA RECEIVED
CYLINDER RDORESS OF
THE ERROR
HERD RDDRESS OF THE
ERROR
SECTOR ADDRESS  OF

THE ERROR
DISTANCE INTO
SECTOR. _ THE COUNT

STARTS AT ONE.
INDICATES WHICH REARD
RTTEMPT IS IN
PROGRESS.

TOTAL RERDS BEFORE
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WAS UNRECOVERABLE

RESTRICTIONS

TEST 7 (POWER _FAIL) WILL BE EXECUTED ONLY I
SELECTED BY THE  SWITCHES. T. WILL HALT A
COMPLETION.

F
T

MISCELLANEOUS

EXECUTION TIME

THE PASS COUNT WILL BE TYPED OUT AT THE END OF EACH
PASS THRU THE PROGRAM. DUE TO THE TIME NECESSRRY TO
RUN ANY INDIVIDUAL TESTS, TESTS ARE NOT ITERATED.
IF YOU WISH TO LOOP ON ANY PARTICULAR TEST, SELECT
THE TEST IN SWITCH POSITIONS SW<DO> THRU SW¢02> AND
SET SW<03> AND SW<l0>. WHEN IN TEST S (DATA
RELIRBILITY) 1ITS PROGRESS CAN BE MONITORED BY
LOCKING AT THE DISPLAY. 1IT WILL CONTARIN THE NUMSER
OF THE PATTERN CURRENTLY IN USE.

STRCK POINTER
STACK IS INITIALLY SET TO SQC.

PROGRAM DISCRIPTION

ADDRESS TEST O

IN THIS TEST THE PROGRAM SEEKS FROM 0 YO N AND BACK
T0 0. N STARTS AT ZERQ THEN INCREMENTS TO 1 AND UP
THRU 312. DONE IS TIMED OUT, GSEEK UNDERWRY IS
TESTED, UNIT READY IS TIMED OUT. ATTENTION
INTERRUPT AND THE INTERRUPT FLAG ARE TESTED, AND THE
gggg&ggs OF THE SELECTED CYLINDER REGISTER ARE

RDDRESS TEST 1
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TRARCK. THE FIRST WORD OF EACH SECTOR IS THE
CYLINDER ADDRESS AND THE REMAINING WORDS CONTAIN THE
HEARD AND SECTOR  RDDRESS. AFTER EACH WRITE
OPERATION, THE CONTENTS OF RPCA AND RPDA  ARE
EXAMINED 'TO SEE THAT THEY UPCATED CORRECTLY. AFTER
uaxrrénc THE E“T{ E PACK THE Enrn i READ BACK TEN
SECTORS AT AND VERIFIED THE FIRST WORD
OF A SECTOR DOES NOT COMPARE THE WRONG CYLINDER WRS
PROBRBLY SELECTED. AN ERROR ON THE FIRST WORD 1S
INDICATED BY TYPING “CYL™ AFTER THE ERRING DRTR. IF
ANY OTHER WORD FRILS THE WRONG HERD OR SECTOR WRS
PROBABLY SELECTED. 1IN THIS CASE THE RIGHT HALF OF
THE DATR TYPED EGQURLS THE SECTOR ADDRESS AND THE
LEFT HALF EQUALS THE TRACK FDDRESS.

ADDRESS TEST 2

WRITE THE FIRST WORD_ OF ERCH CYLINDER WITH THE
CYLINDER ADDRESS. THEN SEEK FROM 312 TO 0. THEN
SEEK TO 311 AND BACK TO ! UNTIL THE ADDRESSES CROSS
AND GO BACK TO ZERO. AFTER EACH SEEK VERIFY THE
POSITION OF THE HERD BY READING THE FIRST WORD OF
gvﬁlNggkINDER AND COMPRRING IT WITH THE SELECTED

WRITECHECK TEST

THIS TEST VERIFIES THE WRITE CHECK LOGIC AND THE
ABILITY OF THE HARDWARE TO FILL THE REMAINDER OF A
sscron WITH ZEROS WHEN A PARTIAL SECTOR IS WRITTEN.
IN THE WRITE CHECK PORTION A FLOATING ONE AND A
FLOATING ZERO PATTERN ARE USED TO TEST THE WRITE
CHECK COMPARE LOGIC. THE PATTERN IS WRITTEN AND
WRITE CHECKED EXPECTING NO ERRORS. THE BUFFER IS
THEN CLEARED AND THE DATA 1S WRITE CHECKED AGARIN.
AN ERROR IS EXFECTED. AFTER WRITE CHECK IS TESTED
A SECTOR IS WRITTEN WITH ALL ONES AND THEN R Tud
WORD WRITE 15 PERFORMED. THE ENTIRE SECTOR IS READ
AND VERIFIED. THE FIRST TWO WORDS SHOULD BE ONES

AND THE REMAINDER SHGULD BE ZERO.

MEMCRY TEST )

THIS TEST CONSIST OF TWO SEGMENTS. THE FIRST PART
TEST THE ACCESSIBILITY OF MEMORY WITHOUT UTILIZING
MEMORY MANAGEMENT, ERCH LOCATION FROM THE END OF
THE PROGRAM TC THE TOP OF MEMORY INOT TO EXCEED 28K)
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RERD BGCK QND VERIFIED. IN SEGMENT TWC, THE
EXTENDE 2 ? BITS RRE TESTED IF MEMORY
MANRG HEHT IS AVRILABLE.

DRTA TEST

DATA TEST VERIFIES THE DARTA RELIABILITY or THE
PRIVE. THE SEQUENCE IS WRITE THE PACK, WRITE CHECK

AND READ IT.  THMIS SEQUENCE CONTINUES' FOR THE 15
PATTERNS = OEFINED ~ BELOW. IF R DATR ERROR 15
ENCOUNTERED DURING A READ OPERARTION, THE OPERATICN
IS Rsp;nreo 29 TIMES OR UNTIL THE ERRUR GOES AWAY.
AFTER THE TENTH TIME THE HERDS ARE HOMED AND
REPOSITIONED. WITH ERCH READ ERROR THE RERD RETRY
NUMBER IS TYPED OUT ALONG WITH THE ERROR
INFORMATION. THIS WAY IT CAN BE DETERMINED IF AN
ERROR 1S RECOVERABLE OR NON-RECOVERABLE. 1IF A RERAD
STATUS ERROR OCCURS AND IT IS A SCFT ERROR (PARITY
ERROR), THE DATA IS COMPARED 1O PROVIDE RODITISNAL
INFORMATION.

NUM3ER  DATA PATTERN NUMBER DATR PATTERN
163126 167356

) 11
i 052535 2 158735

2 125252 13 135673

3 031463 14 07387

4 007417 s 17777 - gooca
S 01042} 16 RANDOM DATA

b 021042

7 042104

10 104210

THE LENGTH OF EACH DATR TRANSFER IS DETERMINED BY
THE SIZE OF MEMORY AND IS INDICATED BY R TYPECLT AT
;ggEBEGINNING OF THE PROGRAM, IF IN CONVERSRTION

RANDOM TEST

IN THIS TEST RANDOM DATR OF HOO{OCTAL) WORDS IS
WRITTEN ON RANDOM SECTORS. IT IS THEN NRITE CHE\KED
AND READ. THIS IS REPEATED S000° TIMES. THE READ
RECOVERY TECHNIQUE 1S THE SAME RS DESCRIBED UNCER
DRTA TEST(9.4).

POWER FAIL TEST
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agogﬁsreo TO TURN OFF POWER, THE PROGRAM WILL LOCP

A SECTOR FROM THE DISK. RFTER POWER 35
RESTORED, THE PROGR&M CHECKS THAT THE HEADS ARE N
SYLINDER' Z2ERO AND THAT THE CONTENTS OF MEMORY ABOVE
;ggLssgcnnn HAS NOT BEEN RFFECTED BY THE POWER

cONVERSARTION MODE

CONVERSRTION MODE MAY BE ENTERED 8Y SETTING SW«08>

IF SELECTED R _NUMBER OF QUESTIQNS WILL BE
RSKED TO DETERMINE TEST PRRAMETERS. RLL NUMBER
EESSONSES SHOULD BE IN OCTAL FOLLOWED BY A CARRIRGE

THE CONVERSRTION IS RS FOLLOWS:
DRTA TEST ONLY?(Y OR N)

IF THE OFERATOR RESPONDS YES THE PROGRAM ENTERS THE
DATA MODE ONLY, TEST 5 AND TEST &

MULTI DRIVE MODE?(Y OR N)

WITHIN THE MULTI DRIVE MODE, THE PROGRAM ALLOWS THE
OPERATOR TO EXERCISE ALL SYSTEM DRIVES WITHOUT
RESTARTING THE PROGRAM. R COMPLETE PRSS IS MADE ON
DRIVE ZERO AND THE PROGRAM THEN GOES TO _THE NEXT
ORIVE UNTIL ALL DRIVES ARE DONE. AT THIS TIME THE
PRSSCOUNT IS UPDATED AND TYPED OUT. THE PROGRAM
CYCLES BRCK TO UNIT ZERO AND CONTINUES. = BEFORE
BESTING STARTS ON R UNIT, THE UNIT NUMBER IS TYPED

IF THE OPERATOR RESPONDS YES - THE PROGRAM RSKS FOR
THE NUMBER OF ORI VE? JF  THE OPERATOR RESPONDS
NO - THE PROGRAM ASKS FOR WHICH DRIVE TO EXERCISE.
NUMBER OF DRIVES 1 TO 10 (OCTAL)?

RESPOND WITH THE NUMBER OF DRIVES ON THE SYSTEM.

[F _THE OPERARTOR RESPONDS "NO™ TO MULTI DORIVE MODE
THE FOLLOWING QUESTION IS RSKED.

WHICH DRIVE?
RESPOND WITH UNIT NUMBER OF DRIVE TO TEST
OPTIONAL WORD COUNT ?{Y OR N)
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PAGE 12

TLE “eRockon. TF REEFOME 1678 =T nexY eStidh

LENGTH (1 TO STANDRRD WORD COUNT)?
SPECIFY WORD COUNT IN OCTAL.
DO YOU WISH TO SELECT THE DISK TEST ARDDR?(Y OR N}

THIS WILL ALLOW THE OPERATOR TO SELECT R SPECIFIC
AREA OF THE DSIK FOR TESTING.

IF_THE OPERRTQR RESPONDS “YES™ THE  FOLLOWING
QUESTIONS WILL BE RSKED.

STARTING CYLINDER

STARTING HERD

STARTING TRACK

RESPOND WITH THE DESIRED ADDRESS IN OCTAL
OPTIONAL DRTA PATTERN NO.? '

YOU HAVE THE OPTION OF SELECTING ANY INDIVIDUARL
PATTERN OR SELECTING ALL PARTTERNS.

PATTERN NO. TR;TSEN PRTTERN NO. PRTTERN

0 i0 404210

1 052525 1 167356

2 125252 12 156735

3 031463 13 135673

i 007417 14 073567

3 010421 15 177777 - 000000

B ga1042 16 RANDOM PATTERN
7 042104 17 SELECTS ALL PATTERNS

WRITE? (Y OR N)
WRITE CHECK? (Y OR N)
RERD? (Y OR N}

THESE QUESTIONS ALLOW YOU TO SELECT THE OPERATIONS
TO BE PERFORMED IN THE DRTR TESTS.

%

LIST  ME
NLIST MC,MD,CND

.RBS
.TITLE FRONT END

:COPYRIGHT 1972, DIGITAL EQUIPMENT CORP.. MAYNARD, MASS.
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000020
000001
000C02
000003

000200
ocoli4c
000100
000040

000004
000010

177776
177560
177562

177570
000500

100000

C0o1000
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:CONTRINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS

GENERRLRgEGésTER ASSIGNMENTS

Rl=%]
R2=%¢2
R3=%3
R4=%M
RS=%S
SP=%b
PC=%7
; STATUS EEGISTER (PSW) BIT QSSIGN?EEI%
V=2 v BIT
=Y ;Z BIT
N=10 :N BIT
T=20 +T BIT
PRI7=340 :PRIORITY LEVEL 7
PRI6=300 sPRIORITY LEVEL 6
PRIS=240 sPRIORITY LEVEL S
PRI4=200 +PRIORITY LEVEL Y4
PRI3=140 :PRIORITY LEVEL 3
PR12=100 :PRIORITY LEVEL 2
PRI1=40 ;PRIORITY LEVEL 1
s VECTOR RDDRESSES
ERRVEC=Y4 sERROR VECTOR
RESVEC=10 RESERVED INST VECTOR
TBITVEC=1Y4 T BIT VECT
I0TVEC=20 IOT TRAP VECTOR
PFVEC=2Y :POWER FAIL VECTOR
EMTIVEC=30 ;EMT VECTOR
TRAPVEC=34 TRRP VECTOR
;REGISTER ADDRESSES
PSW=177776 :PROCESSOR STATUS REGISTER
TKS=177560 KEYBOQRD CSR
TKB=177562 RDDR OF KEYBCARC BUFFER
TPS=177564 TELEPRINTER CSR
TPB=177566 : TELEPRINTER BUFFER
SWR=177570 CONSOLE SWITCH REGISTER

DISPLAY=177570

; INITIRL STACK POINTER

STKPTR=500

;BIT QSSIGNHENTS

; CONSQLE DISPLAY REGISTER

; PROGRAM STACK POINTER
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Q00400
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000100
CCo040
000020
C00Q1C
00000
00coae
000301
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172340
172342
172344

104400
10400C
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B3=400
B7=200
86=100C
BS=40
B4=20
B3=10
82=4
Bl=2
BO=1

MRANAGEMENT REGISTER ASSIGNMENTS

SRQ=177572

KIPARD=172340
KIPAR1=172342
KIPAR2=17c344
KIPAR7=172356
K1PDRO=172300
KIPDR1=172302
KIPDR2=172304
KIPDR?=172316

RW=6
uP=00

;s MEMORY

: INSTRUCTION EQUATES
HLT=TRAP

SCOPE=EMT

;HLT IS A TRAP TO THE ERROR ROUTINE
;SCOPE IS AN EMT TRAP

: INDEX OF MACRCS
: .SCOPE
-SAVE
-REST
"ERROR
.PRINT
.DUMP
-RAND
-RERD
-PRCK

INDEX OF CALLS
SCOPE

SAVE
REST
HLT
PRINT
DuUMP
DUMPF
SOUMP
SOUMPF
RAND
REAC
PRCK

e WO WO W Ge @08 W Al @

L T Y TR TR TR Y AT I TR T YY)
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000046

00
000000

032737
001403
005767
100403
005067
000002
016716
0000c2

O00000000

002336

040000
003220
000212
177746

000020

000000

000020

177570
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.=46

MEXIT

.=52

40000

LIST ME

.=200

MOYODO #START,PC ;GO TO START OF TEST
ECNT 0 ; CONTAINS PASS COUNT

RD: 0 : PROGRAM TRACE

; SCOPE (EMT) SERVICE ROUTINE

s THIS ROUTINE WILL _LOOP IF AN ERROR OCCURED AND

:LOOP ON_ERROR SWITCH IS SET (BIT 14). IF LOOPING 1S INDICATED

i THE CONTENTS OF *LAD“ EQUAL THE LOOP ADDRESS. IN ORDER

:TO LOOP ON ERROR, BIT 14 OF THE SWITCH REGISTER MUST BE SET AND
:LOCATION "ERRFLG* MUST BE NEGATIVE INDICATING AN ERROR, ONCE THE
:L0O0P IS INITIATED IT WILL CONTINUE UNTIL SWITCH 14 IS CLEARED.

SCOPES: BIT #B14, J8SWR ;LCOP ON ERROR’
BEQ 4] :BRANCH I
157 ERRFLG : 1S THERE RN ERROR’
BMI 1% ;BRANCH_IF YES
2s: g%? ERRFLG EE%ET ERROR CONDITICN
1§: MOV LAC, (SP)

:MODIFY RETURN ADDRESS
RTI IT

L EX
ROUTINE TO SAVE REGISTERS ON THE STRCK.
*CALLED BY SAVE MACRO
SAVES: MOV (SP)+, 1§ :SAVE RETURN PC
MOV RS, -(5P)
MOV R4, -(SP)
MOV R3.-(5P)
MOV R2.-(SP)
MOV R, -(5P)
MOV RO, -(SP)
MOV 18.PC RETURN
1$: 0 ONTAINS RETURN ADDRESS
s ROUTINE TO RESTORE REGISTERS snOEo ON THE STACK
:CALLED BY REST M
RESTS: MOV (sp)+ 18 :SAVE RETURN PC
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020075
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032737
001403
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0000Ca

177570

004000
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000110
0000&2
000002
00C0Sa
000042
000134

013146
177570

100000
0003010

00S015
023

020000
000002
177564

000002

16-SEP-76 1b:12 PRGE 23

177570

177570

0000S4
000044
000356

000006

041520

177570

18:

MOV
MOV
MOV
MOV
MOV
MOV
MOV

P o S P s e -,
SV ULULIWL
VOVOOVDOO
i » LT R P ER
O++++++
DD0D00
nEwn—O

KO2

: RETURN
:CONTRINS RETURN ADDR

0
;ERROR _SERVICE ROUTINE CALLED BY HLT

; THIS ROUTINE WILL HALT ON ERROR, RING THE BELL, AND
: TRANSFER CONTROL TO A USER SUPPL{IED ROUTINE IF SPECIFIED

ERROR: TST
PL

3%:

18:

c%:

4%:

ERRFLG:
HLTCTS:
HLTADS:
ERRORS:
BELL:
ERRPC:

: THIS ROUT
: THE MESSAGE MUS

m DD
— e NN
MZ e

N

PRINTS: BIT

PRNTFS:

18:

JRSHR
33

:gll,aISHR
RS,PRNTFS

#B813, JUSKR
2%

RS,PRINTS

(6),HLTADS
82, ALTADS

ADS, HLTCTS
HLTADS, 1T
PC,PRINTR

SHLT

PC . MSG
285UR
49

¥B15,ERRFLG

ERRORS

(7>

[ ]
[
]
1
L]
'

.
?

HALT ON_ERROR?
BRANCH IF NO

RING THE BELL?
BRANCH IF NO
FORCE PRINT THE MESSAGE

SKIP TYPEOUT?
BRANCH IF YES
PRINT MESSRGE

GET ERROR PC+2

MODIFY

SAVE HLT ARGUEMENT

TYPE LOCRTION WITH LEADING GEROS
GO TO USER ERROR ROUTINE

HALT ON_ERROR?

BRANCH IF NO

SET ERROR FLRG
UPCATE ERROR COUNTER

PC OF ERROR
ERROR COUNT

ASX 12X 1S <12>'PC= *

WILL _PRINT AN ASCIZ MESSAGE.
TERMINRTE IN O
$B813, JuSUR ;

PRNTES
'EQRS
RS

JTPS

=Y
RS, - (SP)
82, (SP)
(RS) RS
(R5)

23
(SP)+,RS

L ]
’
L]
’
.
’
.
’

INHIBIT TYPEQUTS?
BRANCH IF NQ
UPDATE RETURN ADDR

WAIT FOR PRINTER TO FINISH
RADJUST RETURN PC

GET MESSAGE RO+

CHECK FOR TERrINATOR

GET RETURN RDOR
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0014e2
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001444
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004767
016700
016701
012703
005002
006300
006101
C0et02

177566
177564

020000

020000

000001

000132
177772

001540

000100
000120
ogolle
000104

000046
000042

000060
000031

001540
000060
177534

177246
000106
000100
177771

16-SEP-76 16:12 PRGE &4

RIS RS

2$: MOVB (RS)+,3nTPB
1578 JNTPS
BPL .=4

LO2

;s RETURN
tPRINT _CHARACTER
sWAIT TILL DONE

BR 19
;THIS ROUTINE TYPES A LOCATION IN OCTAL

177570 PRINTR: BI 813, JuSUR + INHIBIT TYPEOUT?
RTS SEINTQ *BRANCH IF NO
177570 PRINTS: BIT 813, JuSUR : INHIBIT TYPEOUT?
g;g ;CI Nt :BRANCH IF NO
000140 PRINTA: ggva tié.PR SE}PZERO FILL SWITCH
PRINT8: CLR .PR guppnsss LERDING ZEROS
000125 MOVB  #-6,.PR+l sSET COUN
PTIT: MOV R4, ~(SP) :SAVE RY
MOV 8. PR+2,RY :SET POINTER TO FIRST CHARACTER
CLRB  (RY) :CLEAR FIRST BYTE
BR .PRF SROTATE FIRST BIT
.PRL: CLRB  (RW) :CLEAR BYTE OF CHAR
000102 BIT #1090, .PR :BIT TYPING MODE
BNE .PRF :YES SKIP 2 ROTATES
ROL ITv *ROTATE BIT INTO C
ROLB (&) PACK IT
ROL TTY
ROLB  (4)
.PRF: ROL TTY
ROLB (M)
TISTB  (4) 1S IT ZERO
BEQ +6 :SKIP INC
INCB PR :SET FILL SWITCH
7STB PR +CHECK FILL SWITCH
BEQ “+6 :SKIP BITSET
BISB  #'0,(W)+ ‘MAKE INTO ASCIZ CHAR
INCB PR : INC COUNT
BNE PRL ' REPEAT
CMP 8.PR+2,RY :EMPTY BUFFER
BNE +6 tSKIP IF NOT
MOVB  #'0,(W)+ - 0AD ONE ZERO
CLRB  (Y) sNULL TERMINATOR
Jgg - RS, PRINTS :PRINT MESSAGE
. +
MOV (SP)+,RY ;RESTORE R4
RTS PC
.PR; BLKW 12
TY: 0
RANDS
JSR PC, SAVES +SAVE THE REGISTERS
MOV LONUM, RO ssr RO WITH LOW
MOV HINUM'RI :SET RI uxru HIGH
985 357 ,R3 :SET SHIFT COUNT
18: ASL RO SHIFT RO LEFT AND
ROL Rl :ROTATE CARRY INTG Rl AND
ROL R2 *ROTATE CARRY INTO R@
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FRONT END MACY1l 27(732) 16-SEP-76 16:12 PAGE 25
DZRPFB.P11

920 001614 005203 INN  R3 ;CHECK FOR DONE

421 001616 001373 BNE 1§

22 001620 066702 000OSE ADD  LONUM,R2 ;ADD 8 TO MAKE X 129

923 001624 00S50I ADC Rl : PROPOGATECARRY

424 00lEeh 066701 000046 ADD  HINUM,R! 'ADD 8 10 MAKE X 129

955 001632 005502 ADC  R2 ! PROPOGATE CARRY

926 001634 062700 DO10S? ADD  #1057,R0

327 0016Y0 00SSOI aDC Rl : PROPCGATE CARRY

929 Q001642 005502 RO R? t PROPOGATE CARRY

429 0016Wd 062701 047401 ADD  #47401.R!

30 001650 005502 ADC  R2

431 001652 D62702 000006 ADD  #6,R2

932 001656 060200 ADD  R2,R0

333 001660 005501 ADC  RI'

934 001662 010067 0OODIY MOV RO,LONUM

935 (001666 010167 000006 MOV RL.HINUM .

936 001672 004767 177166 JSR  PC,RESTS ;RESTORE THE REGISTERS

337 001676 000207 RTs  PC’

933 001700 000000 HINUM: O

G40 001702 00000 LONOM: @

41 001705 010346 READS: MOV R3,-(B) ;SAVE R3

942 001706 012703 002014 18: MOV #INPUTS,R3 *GET_BUFFER ADDR

943 C01712 (25703 002034 25:  CMP  #INPUTS}20.R3  :BUFFER FULL?

g4 001716 001412 BEQ 48 YES. . TYPE ?

945 001720 105737 177560 1STB 94177560 ;WAIT FOR A CHAR

46 00i7e4 100375 BRL -4

347 001726 113713 177562 MOVB  28177562,(3)  ;GET CHAR

948 001732 14713 000200 BICB  #200,(3) ;GET RID OF JUNK

949 001736 122713 000177 CMPE 8177, (3] IS IT A RUBOUT?

950 0Qi7% 001004 BNE 3§ ;SKIP IF'N

351 Q1744 48

952 001744 004567 177314 JSR__ RS,PRINTS ;PRINT MESSAGE

953 001750 002054 REACMS

54 001752 000755 BR 18 ;CLEAR_BUFFER AND START OVER

955 001754 Q13737 177562 177566 3§: MOV 2#7KB,3sTPB  ECHO THE CHAR

955 001762 105737 17756M TSTE  J4TPS

957 00I7BE 173375 BPL -4 ;WAIT FOR READY

958 001770 1.2723 00001S CMPB 415, (3)+ ;CHECK_FOR RETURN

459 001774 00134 BNE. 2§ ;LOOP IF'NOT RETURN

950 001776 105063 177777 CLRB  -1(3) 'REMOVE THE RETURN

dp] 002007 0OWSe? 177256 JSR RS,PRINTS 'PRINT MESSAGE

952 002006 002060 READLS

63 002010 012603 MOV (6)+,R3 ;RESTORE R3

%4 00212 000207 RIS  PC ' RETURN

95 002014 (000020 INPUTS: .BLKW 20

967 002054 00B477 000012 READMS: .ASCIZ '7'<15)<12)

3§ 002060 00OC12 REASLS: .ASCIZ (@

&70 s TAKE THE CONTENTS OF THE TTY INPUT BUFFER AND

24 !PACK THEM INTO ONE WORD TO CREATE AN OCTAL NUMBER

35 002062 PACKS:

474 002062 004767 176750 JSR  PC,GAVES ;SAVE THE REGISTERS

§7S (22086 00SO6? (000242 CLR NUM3S
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16-SEP-76 1b:12 PAGE 26

CLR RO
28: TSTB  INPUTS(RO)
BEQ 18
INC RO
BR 28
18: DEC RO
JSR PC.PACS :GET OCTAL CHAR
000212 MOV PK$, NUMS *PACK FIRST CHAR
gEg PC,PACS :GET OCTAL CHAR '
ROL PK$
ROL PK$
ROL PK$
000162 BIS PKS, NUMS s PACK SECOND CHAR
gEg PC, PACS :GET OCTAL CHAR
SWAB  PK$
ROR PK3
ROR PK$
000132 BIS PKS , NUMS +PACK THIRD CHAR
JSR PC,PACS :GET OCTAL CHAR
sWaB  PKk$
cLC
ROL PK$
000106 BIS PKS, NUMS +PACK FOURTH CHAR
JSR PC,PACS :GET OCTAL CHAR
SWAB  PK$
CLC
ROL PK$
ROL PKS
ROL PKS
ROL PK$
000046 BIS PKS, NUMS :PACK FIFTH CHAR
_ ER PKEX1S
§§E§§§ ADD 82, SP :MODIFY STACK
ISR PC,RESTS ,RESTORE THE REGISTERS
RTS PC EXIT
PACS:  TST RO
BMI PKEXS
CLR PKS
000012 nga éngTS(RUJ,PKS :GET INPUT CHAR
000002 BIC 8177770,PK$ s CLEAR UNWANTED BITS
RTS PC
PKS: 0
NUMS: 0
.TITLE RP11C RELIABILITY TEST
VECTOR=25Y4 :DISK INTERRUPT TRAP ASSIGNMENT
STATUS=236 : INTERRUPT PRIORITY ASSIGNMENT
START: RESETY :CLERR THE WORLD
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070000
0007 2¢
176653
015050
176732
176830

177224
Q00131

0020C0
1766C0

1772174
000131

004000
176550
177144
177318
177564

000001
000010

177540
127770

014706
014702
176456
177052

177224
000013

177460

177870
015042

177328
Q14786

177278
J14738

177554
177846

Q1472¢
014714

177470

BO3

THCK
IQLIZE VECTORS
UP DARTA BUFFERS
R THE PASS COUNTER
AR PROGRAM FLAG
+CLEAR UNIT FLAG
CLERR THE CVLINDER ROCSESS
CLERR DRR REGISTERS
LLEQR PRTTERN COUNT
JSE CONVERSATION MODE”?
BRQNyH IF YES

;SETUP
s INIT
;S
:CLER
¢

P TN T YA ¥

:FORCE PRINT THE MESSAGE

;FORCE TYPE LOCRTION - SUPFRESS ZERCS
:FORCE PRINT THE MESSAGE
1ASK ABOUT DATA TEST ONLY

: INPUT MESSAGE

:TEST FOR YES

:BRANCH_IF NJ

:SET DATA TEST ONLY FLAG
:FORCE PRINT THE MESSAGE
:ASK ABOUT MULTI CRIVE MOCE
s INPUT MESSRGE

:TEST FOR YES

;BRANCH IF NO

:SET MULTI UNIT FLAG

:FORCE PRINT THE MESSRGE
+oET NO. OF UNITS

s INPUT MESSAGE
:CONVERT_INPUT TC A NUMSER
: IS IT ZERO

;IS NQ. TCO HIGH -
:SAVE MIGHEST UNIT NO.

:FORCE PRINT THE MESSAGE
tASK UNIT NUMBER

: INPUT MESSRGE

.bONVERT INPUT TO R NUMBER
;IS N0 = QR 10

'

16-SEP-78 16:12 PAGE 27
MYV 8STKPTR, SP
JSR PC, INIT
JSR RS.EXTMEN
CLR TCNT
CLR FLAG
CLR DSKNOR
ALR CYLINDER
oLR MA
CLR PATNU
BI 888, J85WR
BNE LCONM
8IS nroooo FLAG
TMp ADTST

ENER OPERATOR CCNVERSATION MODE
ISR RS,FRNTFS
SPECMES
MoY SWRDCT, TTY
JSR. PC,PRINTB
ISR RS.PRNTF$§
SONY
JSR PC.READS
CMPB cxéx INPUTS
BNE
BIS uexo FLAS
ISR RE . PANTFS
CON2
JSR oC,READS
ZMPB 0131 INPUTS
BNE DATTES
BIS 8811, FLAG

JSKOR:

JSR RS,PRNTFS
CON3

JSR PC.REACS
JSR PC | PACKS
3 NUfMS

BEQ 0SkDR

SUB 81, NUMS

CHP 810, NUMS
BL0OS  DSKOR

MOV Nuns DSKNOR
gEE 8177270, DSKNOR
ROL DSKNOR

ROL DSKNOR

BR ASKWC

DARTTES:

ISR RS,PRNTFS
CONY

ISR PC,RERDS
ISR PC PACKS
CHP 810 NUMS
BLOS  DATYES
cLe

ROL NUNS
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[®118 R;LIRBILI’\ TEST MRCYLL &7(732) 16-SEP-7& 16:12 PRGE 28

DoREFB

1088 002654 Q0B16r 17TNSY RUL NUMS

1089 002660 O0S6™6~ 1~™450 Ol4STE . BIS NUMS , FLAG SAVE UNIT UNDER TEST

1030 002666 .. ASKWC:

1091 002586 004S6T 1TENIO : JSR RS, PRNTFS :FORCE PRINT THE MESSAGE

1292 oo=e*a 01733y CONS :ASK ABOUT OPTIONAL WORD COUNT

1033 002674 00876 1770DM ISR PC,RERDS rnpur nsss GE

1294 002700 l2276r QO0OI3L 177108 ~MPB axéx INPUTS :TEST YES

1095 002706 001031 » BNE + ASK naour OPTICNAL DAR

1096 (002710 WCCON:

1097 00271C DONSET 176386 JSR RS,PRNTES :FORCE PRINT THE MESSAGE

1088 0QeTIN 017077 CONB *RSK LENGTH OF WC

1099 002716 JON7B? 176762 JSR PC,RERDS : INPUT MESSAGE

1100 002722 004767 1771M ISR PC . PACKS : CONVERT INPUT TO R NUMBER

1161 002726 00ST6? 177402 151 NUMS

1102 002732 001766 BEQ WCCON

1123 002734 Ole7e7 014550 014830 MOV SWRDCT, WORK

1104 002742 00S28T 01M457M INC WORK

1195 002746 026767 014570 17730 MP WORK , NUMS 1S NO. GREATER THAN AVAILRBLE CORE”

1106 DOETSY  10175S BLOS  WCCON :YES RSK FOR COUNT ARGAIN

1107 002756 016767 177352 014524 MOV NUMS , SWRDCT s OPERATING WORD COUNT

1108 002784 016767 014520 0148C2 _ _ MOV SWRDST, WRDCT

1108 0Q277¢ TKSR:

1110 002772 004567 17630M ISR RS, PRNTFS :FORCE PRINT THE MESSAGE

1111 092776 017180 CON?AR :ASK ABOUT DISK ADOR

1112 003000 0ON767 176700 ISR PC,RERDS : INPUT MESSAGE

1113 903008 122767 000131 177002 CHPB  s131,INPUTS :WILL OPERATOR SUPPLY RDDR’

1114 003012 091055 BNE oppat ‘BRANCH IF N9

1115 033014 052767 0COONO Ol4442 BIS 8BS, FLARG

1116 003022 OPDAR:

1117 003022 004567 176254 ISR RS, PRNTFS :FORCE PRINT THE MESSAGE

1118 003026 017257 CONTC :GET CYLINDER ROCR

1119 003030 004767 176ES0 ISR PC,READS : INPUT MESSAGE

1i20 00303 004767 177022 ISR PC ' PACKS :CONVERT INPUT TO A NUMBER

1121 003040 022767 (000313 177288 CNP 8313 NUMS 1S CYLINDER LEGAL

1122 00304 101765 BLOS  OPDAR

1133 003050 016767 177260 014410 MOV NUMS, SCYL :SAVE ADDR

1:24 003956 OPDAL:

1125 003056 0OMSE? 178220 JSR RS, PRNTFS s FORCE PRINT THE MESSAGE

1126 003062 017127 CON? :GET HEAD ADOR

1127 003064 004767 176614 ISR PC,READS : INPUT MESSRGE

1128 003070 0DON767 176756 ISR PC PACKS :CONVERT INPUT TO A NUMBER

1129 003074 022767 0NC024 177232 CMP 824, NUMS

1130 002102 101765 BLOS  OPDAIL ;snnncu IF HERD ADDR TOQ WIGH

1131 003104 016767 177224 0143%6 MOV NUMS , SHED :SAVE RDDR

1132 003112 OPDA2:

1133 003112 004567 176164 ISR RS, PRNTFS :FORCE PRINT THE MESSAGE

1134 903:16 0172 CON7B :GET SECTOR ADOR

1135 003120 004767 176560 JSR PC,READS : INPUT MESSAGE

1.36 003124 004787 176732 ISR PC PACKS :CONVERT INPUT TQ A NUMBER

1137 003130 022767 000012 17717 CHP 812, NUMS 1S SECTOR ADDR TOO HIGH?

1138 00213& 101765 BLOS  OPDA2

iiag 003140 018767 177170 014324 MOV NUMS , SSEC :SRVE ADDR

1141 00314 OPPAT:

1iv2 003146 004567 176130 ISR RS, PRNTF$ FORCE PRINT THE MESSAGE

1143 002152 [17304 CONS :ASK ABOUT DATA PATTERNS
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RPIIC RELIRBILITY TEST
<RFFB.PLI

001725

00s737
001444

00sS06?
0ogie?

HRCYII Cv (l 32)

176524
30028
000017

100000
177116

014256
070300
176042

176436
000131

040000
176012

176406
000131

010003
175762
176356
000131
020000
070030

0033042

014132
000091
014120
0140S2

014104
014076
014070
014064
004200
0l40Se
175610
000042

174354
00b36k

177142
177132
Ql4gse
014284

014230

176540
014200

176510
0IMISC

176460

014120
Civlle

J14044
014040

0i4022
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16-SEP-76 16:12 PAGE 29
ISR PC,RERDS
JSR PC PACKS
CHP 820, NUMS
BLOS  OPPAT
CMP 817, NUMS
BEQ OPWRT
8IS #815,FLAG
MOV NUMS PATNU
CLC
ROL PATNU
OPWRT: BIC 70000, FLRG
JSR RS, PRNTFS
CONg
ISR PC,READS
CHPB 831 INPUTS
BNE OPRD
BIS #814,FLAG
OPRD:
JSR RS, PRNTFS
CON11
JSR PC,READS
CMPB  #131.INPUTS
BNE OPWCK
BIS caxa FLRG
OPWCK:
JSR RS,PRANTFS
CON10
JSR PC, READS
CMPB 8131, INPUTS
BNE CHKMBD
BIS 813, FLAG
CHKMOD: BIT £70000.FLAG
BEQ OPWRT
ADTST: T1ST Jus2
BEQ 1S
(iR osxnon
33: MOV 81, JRPCS
MOVB osknon ARPCS!
ST JRPDS
8PL 2$
INC OSKNCR
BR 33
2§: DEC DSKNOR
cLC
ROL DSKNOR
ROL DSKNOR
815 8811, FLAG
157 DSKNOR
BPL s
JSR RS.PRINTS
MES20 -
MOV J842,R!
CLR 42
IMP MEXIT

;DSKNOR =

; INPUT MESSAGE

s CONVERT _INPUT 10 A NUHBER
s TEST FOR CORRECT NO

tASK AGAIN

;0RTR_PATTERN UNDER PROGRAM CONTROL
sSET _PROGRAM FLAG
s OPERATOR WANTS TO SELECT DATA

;CLERR QP MODE BITS IN FLAG
:FORCE PRINT THE MESSAGE
;ASK ABOUT WRITE

s INPUT_MESSAGE

s TEST FOR YES

tASK ABOUT WRITE CHECK

:YES SET FLAG BIT

;FORCE PRINT THE MESSAGE
;ASK ABOUT READ

: INPUT_MESSAGE

:TEST FOR YES ANSWER

;SET FLRG TO RERD

; FORCE PRINT THE MESSAGE
:ASK ABOUT WRITE CHECK
; INPUT MESSRGE

;SET WRITE CHECK FLAG
tMAKE SURE SOME OPERATION WAS SELECTED

;UNDER MONITOR CONTROL?
:BRANCH IF NO

:CLEAR THE RP11C
:SELECT THE DRIVE
:1S THE UNIT RERDY?
;BRANCH IF NO
;UPDRTE UNIT NUMBER

NUMBER CF UNITS

;SET MULTI DRIVE FLRG
sMERE ANY UNITS AVAILABLE"
;BERANCH IF YES

; PRINT MESSAGE

;RBORT = NO UNITS AVAILRBLE
:SET ABORT FLAG

T~

~
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DRPFR.PLL

1200 00342 032767
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MRCYLL 27(732)

204900
17857y

013750
014010

177570
177770

0C3ele
002000

0C4520

013700
175422

020011
000342

313764

013880

1787130

000254
000256

177776
013532
013514
Cl347¢

EO3

16-SEP-76 1B:12 PRGE 30

18: BIT #811,FLAG + ARE us IN MULTI DRIVE MODE”
BEQ EXMFLG :BRANCH IF NO
ggg‘l RS, PRNTFS FORCE PRINT THE MESSAGE
Egg FLQSQQCNVX : TELL OPERATOR THE UNIT UNDER TEST
ROR ACNVY
BIC 8177770, ACNVX
MIV ACNVX, Tty
ISR PC,PRINTB FORCE TYPE LOCATION - SUPPRESS ZER?S
EXMFLG: BIT osé J8SWR 'RUN SE.ECTED TEST?
8EQ :BRANCH IF NO
MOV a:sua RO :GET SWITCH SETTINGS
BIC £1777%0,R0
cLe
ROL RO
IMP STSTTBL (RD) :G0 TO SELECTED TEST
1?: BIT aaxo FLAG onrn TEST ONLY”
BEQ ADT!
INP CATAT oo DATA TEST
TSTTBL: ADT!
ADT2
ROT3
WRCK
MEMTS™
DATAT
RANEX:
PFTST

LSBTTL we### TEST 0 #sxae

; IN THIS TEST THe PROGRAM SEEKS FROM O TO N AND THEN BACk

170 0. N STRRTS AT ZERQ THEN INCREMENTS TO | AND UP THRU 312

;DONE 1S TIMED QUT, SELECTED UNIT CYLINDER ADORESS IS TESTED, SEEK JUNDERWRY
: IS CHECK, AND THE ATTENTION FLAG IS TESTED.

ADTL:  CLR TESTNO

gégs RS,PRINTS :PRINT MESSAGE
MOV TESTNO, TTY
JSR PC, PRINTS ; TYPE LOCRTION-SUPRESS ZEROS

RADT1: MOV sIATCK, JBVECTOR ;SET UP DISK VECTOR
MOV 8340, I8STATUS

ISR RS, DSKNOS s SELECT UNIT
CLR CYL INDER
¢LR WORK2 ; CYLINDER COUNTER
CLR WORK3 :POINTER
MOV sPRIY, 38PSW 'ALLOW INTERRUPTS
98: BI¢ JRPDS . JRPDS s CLERR ATTENTION BITS

MOVB  CYLINDER,JRPCA :SET CYLINDER REGISTER
BIS 820011, 3RPCS  :SEEk AND ENRBLE ATTN INTERRUPY
CLR INTFLG’ :CLERR INTERRUPT FLAG




RELIRBILITY TEST MRCYLL €
P11 saxax TEST O iiili

SS 86&388 000025

003'56
003762
033764
003766
00370
003774
03778
004004
0040906
0040.0
Qo40l2
D04014
Q04216
0Q4022

02y

004182
004160
004182
004170
008174
004176
004202
004204
goud2le
00424
004220
N0<2z2

128777
001412
016767
00SCe?
117767
194401
000404
005777
100001
104400
032777
001411
112777
105777
10037%
005777
100375
012767
104000
005767
100411
005267

Q13456

013582
002000

013436
017554
Q17554

017554
017554

000230

007764
010010

C13364
013354

010424
013326

013272

0C4C00

000015
013244

013256
003720
013330
013320

(732}

013454

013380

013346

C10426
010416

013300
013250

174570

FO3

16-SEP-76 16:12 PAGE 3!

18:

c3:

Ut
e

es:

o=
o
w

78:

118:

48:

Moy
DEC
BNE
TSTB
BM!
MLt
8R

825,R0
35

18
aRPCS
23

8$

WORK2

33

8810, JRPDS
33

8%

RO

RO
aRPLS
(%
J8CYLA
o8CYLA
o8CYLA
J8CYLA

RO
s§

g%
INTFLG
128

8%
PC,GATTN
nrfw SRPDS

gs
cvkxnosn , 3RPCAL
CEL%NDER EXPS
JRPCA1,RECS

re)

o§

3RPCS

13

¥B11,aRPDS

4§

815, aRPCS
oRP ts

DRPDS
093 LRD
WORK3

103
WORKeE

;DELAY FOR DONE TO SET

TEST FOR DONE
+BRANCH DONE SET
;DONE DID NOT SET AFTER SEEK

;DON’T TEST SEEK UNDERWA'f
:IF FIRST TIME THRU

:DID SEEK UNDERWAY SET?
:BRANCH IF YES

;SEEK UNDERWAY DID NOT SET

; TIMEOUT UNIT RERDY
+ 15 UNIT RERDY?
:BRANCH IF YES

; TIMEQUT?
'BRANCH_IF NO
:READY DID NOT SET AFTER SEEK

;010 INTERRUPT OCCUR?
:BRANCH IF YES
: INTERRUPT DID NOT OCCUR ON ATTENTION BIT

DETERHINE RTTENTION BIT
;1S ATTENTION BIT SET®
tBRANCH_IF YES

:RTTENTION BIT OID NCT SET

; IS SELECTED CYLINDER RDDRESS CORRECT?

:EXPECTED RESULTS

;RECEIVED RESULTS '
s CONTENTS OF SELECTED CYLINDER ADOR REGISTER INCORRECT

: ANY DEVICE ERRORS

NQ
SEVICE ERROR AFTER SEEK OPERARTION
; SEEK INCOMPLETE”
:BRANCH IF NO
ISSUE HOME COMMAND
sWAIT FOR DONE

;WRIT FOR UNIT RERDY
;SET UP LOOP

;SEEK CYLINDER ZERO?
:BRANCH IF YES
;UPDATE CYLINDER




O n

%‘D
nCH

11
B.

[ ead et ol and S oY ST SHY SUY ST Y
(BRI ININININIAN RINIATATA]
MOV N b po b p—e b pms poe
WMNI»— 00 O U £ IV

o
(Vg
rufy
n-L

1326

Pil

Qov2es
00434
004242
004244
004250
004254
004262
004264
po4aTe
004274

004330
G24306
4310

RELIRBILITY TEST MACYLl 2T(732)

¥xakr TEST O ¥exea

Q16767
05277

005067
022(61
001216
032737
0014C?
000167

012767
000002
050CCC

002000
177356

000001

013
0133

oIv

y
o

013264
177570

000092

GO3

16-SEP-76 1E:12 PAGE 32

108:

INTCK:

INTFLG:

MUV
8IS
B8R

CLR
CLR
CMP
SNE
8IT
BEQ
JHP

MOV
RTI
0

WORK2, CYL INDER
ggis,nonxa

CYLINDER
WORK3
#3l2, WORK2
93

8810, d8SkR
ROTE

RADT!

81, INTFLG

;SET SEEK ZERO FLAG

CLERR SEEK ZERQ FLRG

sHAS LAST CYLINDER BEEN RER(HED?
;BRANCH IF NO

:REPEAT TEST

iNG-GO TC NEXT

iVES

; SET INTERRUPT FLAG




HO3

RP11C RELIRBILITY TEST MACYIl 27(732) 16-SEP-76 16:12 PAGE 33

DZRPFB.PI1 2EERE TEST 0 RE¥aR
1327
}ggg JSBTTL  #xxxx TEST | xeass
1330 s WRITE gogg (OSTR#) uono§ E" TEN BE TORS gn EQSH TRACK. 1wE FIRST
1331 ‘WORD OF EARCH SECTOR IS THE CYLINDER NUMBER THE REMAINING WORCS CONTAIN
1332 : THE HERD AND SECTOR ADDRESS. THEN EACH SECTOR IS RERD BACK TEN AT A TIME AND
1333 :COMPARED. IF THE FIRST WORD OF A SECTOR DOES NOT conpane THE WRONG
1334 'CYLINDER WARS PROBRBLY SELECTED. R NON COMPARE ON THE FIRST
1335 :WORD IS INDICATED BY TYPING “CYL" RFTER THE ERRING DATA.
1336 :IF ANY OTHER WORD FRILS THE WRONG HEAD OR SECTOR WAS
1337 SELECTED. THE RIGHT HALF OF THE DATA TYPED EQURLS THE SECTOR
iggg :AND THE LEFT HALF INDICATES THE HERD.
1340 004312 012767 000001 013216 ADT2: MOV 81, TESTNO
1341 004320 004S6? 174740 JSR RS, PRINTS : PRINT MESSAGE
1342 D0ON324 0.6225 MESE
1343 004326 016767 013204 175226 MOV TESTNO, TTY
1344 004334 004767 175016 ISR PC,PRINTS : TYPE LOCATION-SUPRESS 2ERQS
1345 004340 004567 007304 RADT2: JSR RS’ DSKNOS 'SELECT THE DRIVE
1346 004344 052777 000015 013066 1§: BIS 815, 3RPCS ' SEEK HOME
1347 004352 012700 000025 MOV 225’ RO
1348 004356 005300 2s: DEC RO :GIVE DONE A CHANCE TO SET
1349 004360 001376 BNE 2%
1350 094362 105777 013052 TSTB  JRPCS 15 DONE SET?
135] 004366 100402 BM] 33 : YES-BRANCH
1352 0304370 104400 HLT :DONE DID NOT SET AFTER A SEEK HOME
1353 004372 000425 BR BS :CHECK FOR LOOPING
1384 004374 005000 3s: CLR RO
1355 004376 005207 c3: INC RO
1356 004400 00S777 013054 157 JRPDS ;1S _UNIT READY?
1357 004404 100414 BMI 4§ :YES BRANCH
1358 0OCw406 005237 017554 INC JXCYLA
1359 009412 005337 017554 DEC I8CYLA
1360 009M'6 005237 017554 ING 8CYLA
1361 004422 005337 017554 DEC S8CYLA
1352 DO4426 005700 ST RO + HAS urm TIMED OUT
1363 Q04430 001362 BNE 5§ ,NO BRANCH
1364 004432 104400 HLT ‘READY DID NOT SET AFTER HOME SEEK
1365 004434 Q00404 BR 6$ s CHECK FOR LOOPING
1366 00W436 00S777 012776 4§: 15T d3PCS ‘ANY ERRORS?
1367 004442 10000! BPL 6$ : NO-BRANCH
1368 004444 104400 HLT :DRIVE ERRORS AFTER HOME SEEK
1369 OO444e 012767 0DO4344 174326 63 MOV $1S,LAD :SETUP LOOP RDDRESS
1370 DO4454 104000 SCOPE
1371 00O44Se (12767 005000 013010 MOV 85000, WRDCT :SETUP WORD COUNT FOR 10 SECTORS
1372 00OM4B4 012767 017556 01301M MOV sOUTBUF, BUF :SETUP OUTPUT BUFFER RCOR
1373 004472 00S067 013002 CLR DMAR
1374 004476 005067 012774 CLR CYLINDER
1375 0084502 012700 017556 SEABUF: MOV 80UTBUF, RO :GET BUFFER STARTING RDDR
1376 004506 012701 000400 21S: MOV $400,R!1’ 'SECTOR COUNT
1377 004512 016720 012760 MOV chxﬁoan (RQ)+ :GENERATE PATTERN SO THAT THE
1378 004816 005301 DEC THE FIRST WORD OF EACH SECTOR
1379 004520 016720 012754 18: MOV onn (RO)+ EQUALS THE CYLINDER ADOR AND
1280 004524 005301 DEC Rl : THE REMAINDER SGUALS THE HERD AND
1381 004526 001374 BNE 18 :SECTOR ADOR

1382 004530 122767 0000i1 012742 CMPB 811,0MR




RPIIC RELIRBILITY TEST_ MACYIl 27(732}
DIRFFB.PILI

1383
1384
1385

1383
1388
1389

143€
1236

1438

004536
004540
004544
U

304223
004556
004560
004562
BO45EH
004570
004572
004574
004576
004600
004602
004606
004610
004612
004614
004620
004626
004634
004640
00464e
004646
004650
004ES2
004650
004666
004674
004E76
004702
004706
004710
004714
004722
004724
004726
004730
004734
004742
004750
004784
004756
004762

xexxx TEST |

001403
00Se6?
000760

RaeE?

000003
005000

001401
104401

032777
001411
112777
105777
100375

012734

BiErS

012650

012632

glg7ae
012626
177760
007714

007704

012576
012615
000023

007650
0l2634

007636
007632

007620
0lesia
012530
012566

007570
000313

007554
007550

004000

000015
012406

ERERR

007726
007720

007674
007664
007656

007832

007612
007602
007562
007550

012442
LIV

103

16-SEP-76 1b:12 PAGE 34

Eii
.WORD
38:

es:

6S:

93:

7%:
L H

128:

138:

cs:

BEQ
INC

CMP
BEQ
MLT

BIT
BEQ
Move
1578
BPL

e2$
DM
21%

BMQ
S,FUNCT
RO

RO

JRPCS

2$

RO

33

S¢
JRPCS
(3

5§
WORK

JRPDAR, RECS
8177760,RECS
RECS

9§

EXPS

+1

5§
SRPDA1,RECS

OMR+1, EXPS
uga ,EXPS

EXPS

SP, WORK
8s

EXPS
EXPS,RECS
123

+]
c§

RECS

SRPCA, RECS
CYLINOER, EXPS
WORK

138

EXPS
313,EXPS

138

EXPS
EXPS,RECS
s$

+l
#B11,aRPOS
108

815, JRPCS

arPLS
.4

;BRANCH IF SECTOR =

;s UPDRTE SECTOR COUNT

;HRITE TEN SECTORS

;1S DONE SET?

:YES BRANCH

tTEST FOR_TIMEOUT

:BRANCH_IF NO

:DONE DID NOT SET AFTER WRITE

ggz DEV§CE ERRORS’
tRP11C STATUS ERROR AFTER WRITE

INCREHENT FLAG
sGET _DISK ADDR
:SAVE SECTOR AODDR

ZERO

; SECTOR RDDR _IN RPDA DID NOT UPDATE
:PROPERLY AFTER A TEN SECTCR WRITE
:GET THE HERD ADDR

:SECTOR ADDR QUTPUTTED

:DID WE QUTPUT HEAD 237

:BRANCH IF NO

sRESET HEAD ADDR

:SET INCREMENT FLAG

;1S DISK HEAD ADDR CORRECT?
BRRNCH IF YES

;HERD RDOR IN RPDR WAS INCORRECT
SAFTER TEN SECTOR WRITE

;GET DISK CYLINDER ARDOR

;IS INCREMENT FLAG SET?
:BRANCH IF

;WAS IT LAST CYLINDER?
$BRANCH IF NO

; IS DISK CYLINDER ADOR CORRECT?
:BRANCH_IF YES

:CYLINDER ADDR IN RPCA_IS NOT

s CORRECT AFTER TEN SECTOR WRITE
$SEEK INCOMPLETE?

:BRANCH IF NO

: ISSUE_HOME COMMAND

:WRIT FOR DONE




RPI11C RELIRBILITY TEST MACYL1 27(732)
DoRPFB.PILL xeEn® TEST 1 exxss

1439 005777 0l2420

{3l $E3 ogusse

144}
1842 104000

1443 004767 006162
1444 000611

1445 012767 00SCO0

1446 052777 000015

1447 105777 012340
100375

012352

017556

005000

005039
173732

012406
012344

1448

005777
100375
012700
012701
005020

1449
1450
1451
1452
1453
1454
1455
1458
1457
1458
1459
1460
1861
1462
1463
1464
1465
1466
1467
1468
1469
1470
147}
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
149}
1492
1493
1494

005386
012300
012272

040000 Qlezed

017556
000400
012276

"' 2266

000011
012242
012232

0l2224
007272

00C+00
173766

012250

007304
007274

005300
00S304
p0s3ie
005314
005322

012146

112777 012lle

105777

JO3

16-SEP-76 16:12 PAGE 35

ST anpos
BPL
108: MOV sqs LAD
SCOPE
JSR PC,DISBUF
BR SEABUF
MOV asooo WRDCT
BIS #15. RPCS
1578 aRPC
BPL
TST aRPos
BPL
RDSECT: MOY IOUTBUF RO
MOV 5000, R1
23%: CLR (RO)+’
DEC Rl
BNE 238
JSR RS, FUNCT
.WORD
TSTB  JRPCS
8PL e
ST JRPCS
8pPL ADHGT
HLT
BIT 914 JRPCS
BEQ ApHGt
BR ADTERI
ADHGT: MOV #0UTBUF, RO
GOHGTL: MOV $400,R1’
CMP CYLI&DER (0)
BNE ADERC
TST (0)¢
DEC
SANHT: CMP onn (D)
BNE ADEAR
15T (0)+
DEC
BNE SANHT
CMPB  #11,DMA
BEQ nortnl
INC DMA
BR ADHGT1
ADERC: MOV CYLINDER, EXPS
BR ADERC1
ADERR: MOV DMA, EXPS
ADERC1: EE¥ (n) 'RECS
CMP cqoo Rl
BNE ADTER!
TSR RS, PRINTS
MES12
ADTERL: CLRB  DMA
BIT 8811, IRPDS
BEQ 1$
MOVE %15, aRPCS
15718 JRPLS

;WAIT FOR UNIT READY
;SETUP LOOP ADDR

;SETUP NEXT DISK ADDR
sWRITE NEXT SECTOR
:RESTORE WORD COUNT
:SEEK HOME

;WAIT FOR DONE AFTER SEEK HOME
;WAIT FOR DRIVE RERDY RFTER SEEK HOME

;CLEAR THE BUFFER

sRERD TEN SECTORS

;WAIT FOR DONE AFTER RERD
:ANY ERRORS?

:BRANCH NO ERRORS

1 STATUS ERROR QFTER ﬂ REARD
NRS IT R DATR ERROR?

; IF YES GO COMPARE DATA

; IS CYLINDER NORD CORRECT?
:BRANCH 1

; IS HEAD-SECTOR WORD CORRECT?
:BRANCH IF NO

; CORRECT DRTR/RDDRESS

; CORRECT DATR/ADDRESS

: INCCRRECT DATA
:DATA_COMPARE ERROR

:MAS FIRST WORD INCORRECT”
;BRANCH IF NO

:PRINT MESSAGE

sWRONG CYLINDER PROBABLY SELECTED

;SEEK INCOMPLETE?
:BRANCH IF NO

: 1SSLE_HOME COMMAND
:WAIT FOR DONE




RPL11C RELIABILITY TEST_ MARCYLl 27(732)
DZRPFB.

1495
1496
1487
1498
1499
1500

Pl

005326

005364

Exxee TEST 1 dxexx

100375
005777
100375
012767
104000
004767
000856
032737
poi402
200167

0l2ieM

005110 173436 18:
005666

002000 177570
176750

BPL
1ST
BPL
MOV
SCOPE
JSR
SR
BIT

8EQ
JHP

16-SEP-786 1B:12 PAGE 3b

KO3

.4
aagos sWAIT FOR UNIT RERDY
8RDSECT,LAD :SETUP LOOP

PC,DISBUF :SETUP NEXT DISK ADLAZSS
RDSECT :CHECK NEXT SECTOR

8810, J¥SUR sLOOP ON TEST?

ADT3 sBRANCH IF NO

RADT2




LO3

RP1I1C RELIRBILITY TEST MRCYIl 27(732) 16-SEP-76 16:12 PRGE 37

DZRPFB.PLI eExER TEST 2 Hew#x
iggg LSBTTL  :#xxx TEST 2 xxxs
1507 :WRITE THE FIRST WORD OF EACH CYLINDER WITH THE CYLINDER noonsss.
1508 :THEN SEEK FROM 312 TO 0. THEN SEEK TO 311 AND BACK T
1509 SUNTIL THE NUMBERS CROSS. RFTER EACH SEEK VERIFY THE POSI ION
1510 :BY READING THE FIRST WORD ON THE CYLINDER AND COMPARING
f%ié :AGRINST CYLINDER REQUESTED.
1613 005370 Q12767 000002 012140 ADT3: MOV %2, TESTNO
1514 005376 0Q4Se? 1736b2 JSR RS, PRINTS : PRINT MESSAGE
1515 008402 016225 MESB
1516 505404 016767 012126 174150 MOV TESTNO, TTY
1517 0OS4i2 0Q4767 173740 JSR PC, pnxﬁrs s TYPE LOCATION- supnsss 2ER0S
1518 J0S416 004767 006300 RADT3: ISR PC. INIT ' INITIALIZE VECTORS
1519 005422 0Q4S6? 006222 ISR RS DSKNOS s SELECT UNIT
1520 005426 005067 012046 CLR OMA
1621 (005432 005067 012040 CLR CYLINDER
1552 005436 012767 000001 012030 MOV #1,WRDCT :SET UP WORD COUNT
1523 003444 012767 017556 012034 MOV #00TBUF , BUF *SETUP BUFFER ADDR
1524 005452 016737 012020 017556 WRCYL: MOV CYLIhDEﬁ aaOUTeu# - INSERT PATTERN
1825 005460 004567 00S034 JSR RS, FUN -WR. TE PATTERN ON FIRST SECTOR
1526 005464 000003 JWORD 3 or CYLINDER
1527 005466 105777 011746 7518 anpcs :WRIT FOR DCNE
1528 005472 100375 BPL
1529 005474 005777 011740 15T aRPcs : AND ERRORS?
1530 005500 100002 BPL 18 :BRANCH IF NO
1531 005502 104400 . HLT :DEVICE ERROR WHILE WRITING
1532 005504 (000407 BR 2%
1533 005506 022767 0003i2 011782 1%: CMP #312,CYLINDER  ;ALL CYLINDERS WRITTEN?
1534 00S5i4 001403 BEQ 2§ :BRANCH IF YES
1535 005516 005267 011754 INC CYL INDER
1536 005522 000753 BR WRCYL
1537 005524 032777 004000 OL1726 2%: BIT 8811, JRPDS SEEk INCOMPLETE’
1538 005532 004!l BEQ 33 :BRANCH IF NO
1539 005534 112777 000015 011676 MOVB  #15,3RPCS ISSUE HOME COMMAND
1840 D0OSS42 105777 O011672 71518 aRPLS *WAIT FOR DONE
1541 005546 100375 BPL -y
1642 (005550 005777 011704 75T anpos sWAIT FOR UNIT READY
1543 005554 100375 BPL
1544 (005556 0lo767 005452 173216 38: MOV sunch LAD :SETUP UP LOOP
1545 (005564 104000 ~ SCOPE
1646 005566 005067 011704 ' CLR CYLINDER
1647 005572 012767 000311 011746 MOV 8311, WORK2
1548 005600 00S067 011744 CLR  WORK3 .
1549 005604 005067 011742 CLR WORKY s INC - DEC FLAG

1550 005610 016767 0il7le G11670 ADT32: MOV INBUF , BUF

1SS1 005616 004567 004676 JSR RS. FUNCT ;RERD THE FIRST WORD OF THE

1552 005622 00000S .WORD S : CYL INDER

1553 00Sez24 105777 011610 TSTB ORPCS NQIT FOR DONE AFTER RERD

1S54 0Q0S630 100375 BPL

1855 (Q0Se32 005777 01102 1ST aRPCS ; ANY ERRORS?

1856 005636 100002 BPL 33 s BRANCH IF NO

1857 00Se40 104400 HLY « :ERROR AFTER READING ONE WORD

1658 (00Se42 "000413 BR S§

1559 00Seq4 027767 011656 O0Olle24 38: CMP JINBUF,CYLINDER ;COMPRRE DATA READ AGRINST CYLINDER
1560 005652 (001407 BEG c8 ;BRANCH IF EQUAL

L——‘-—‘.‘-—_‘._._‘.-.. -




LEN

RP11C RELIRBILIT\ TEST__MACYIl 27(732)

DZRPFB.PII *Eex% TEST 2 %xdxx
1561 005654 016767 011616 00BE70
1562 00SB62 017767 011640 00BGBM
1863 005670 104401
1565 0OSE72 032777 OCMO00 011560
1566 005700 00141l
1867 005702 112777 000015 011530
1568 005710 105777 011524
1569 005714 100375
1570 005716 005777 011536
1571 005722 100375
1572 005724 012767 0OS610 173050
1573 005732 104000
1574 005734 005767 011612
1575 0J5740 100411
1576 005742 005267 Q11602
1577 005746 016767 OLIS7% 011522
1578 005754 052767 100000 011570
1579 005762 000712
1580 Q05764 00S367 011556
1581 005270 005067 011536
1582 005774 016767 011550 011474
1583 006002 005767 011540
1589 006006 001300
1385 Q05018 032737 002000 177570
1586 006016 0OI4D2
1587 006020 000167 177372

MO3

16-SEP-76 16:12 PAGE 38

MOV CYLINDER,EXPS
MOV aINBUF RECS
HLT

53: BIT %811, aRPDS
BEQ 2§
MOVB als JRPCS
TST8 Cs
BPL
ST anpos
BPL

2%: MOV snoraa LAD
scope

WORKY

snx 15
INC WORK3
MOV uonxa CYLINDER
BIS 5. WORKY
BR noTaé

18: DEC WORK2
CLR WORKY
MOV WORK3, CYLINDER
157 WORK2
BNE ADT32
BIT %810, J¥SHR
BEQ WRCK
JHP RADT3

; CORRECT DATA

s INCORRECT DATA

:DATA COMPARE ERRQR-PROBABLY WENT
:T0 THE WRONG_CYL INDER

$SEEK INCOMPLETE?

:BRANCH IF NO

: ISSUE_HOME COMMAND

sWAIT FOR DONE

;WAIT FOR UNIT READY
;SETUP LOOP

.INC - DEC FLAG
;UPDATE LOW COUNT
;SET DECREMENT FLAG

DECREMENT HIGH COUNT
:CLEAR FLAG

;OONE YET
BRQNCH-NO
L80P ON TEST?
,

s YES
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<RPFB.PLI
1588

006024
006032
006036

1612

L e
oo o
UMY == 1= 4 e s ps Pt
—OVONNONELEW

o

o

o

P

[

v

22 006152

006204
006210
006212
006220
006224
006226
006230
006232
006234
00R242
006244
00250

012767
004567
016225
016767
004767
004767
004567
005067
005067
005000
012701
012767
0127E7
005002
010162
005722
022702
001372
004567
000003
105777
100375
005777
100002
104400
000475
004567
000007
105777
100375
005777
100012
104400
00467
016345
016767
004767
0OOuS2
005700
BOI4IL
005002
012762
Q05722
622702
001371

000003
173226

011472
173304
00Se4Y
00S566
011410
011406
000001
017556
000400
017556
000400
004362
011274

011266

004334
011e46
011240

173054

011340
173120

177777
000400

011504 WRCK: MOV #3, TESTNO
gggs RS,PRINT§ - ;PRINT MESSAGE
173514 MOV TESTNO, TTY
JSR PC,PRINTS : TYPE LOCATION-SUPRESS ZEROS
RWRCK: JSR PC, INIT s INITIALIZE
ISR RS’ DSKNOS *SELECT UNIT
CLR CYL INDER
CLR OMA
CLR RU :PATTERN FLAG
MOV :STARTINC PATTERN
011400 MOV cobTaur BUF :SETUP OUTPUT BUFFER
011360 535 ggg 3300 JWROCT :SETUP WORDCOUNT
18 MOV RI,OUTBUF(R2)  ;GENERATE TEST PATTERN
75T (R2)+ : UPDATE MODIFIER
CHP %400, R2 :HAS BUFFER BEEN FILLED?
BNE 18 :BRANCH IF NO
{ORD JSR RS, FUNCT *WRITE PATTERN
o 53{9 aRPCS :WAIT FOR DONE
ST aRPcs :ANY DEVICE ERRORS?
BPL 23 :BRANCH IF NO
SET - :ERROR AFTER WRITING ONE SECTOR
eabno JSR RS, FUNCT sWRITE CHECK THE DATA
' Egla aRPcs :WAIT FOR DONE
TST anpcs :ANY DEVICE ERRORS?
BPL 4§ :BRANCH IF NO
HLT ERROR AFTER WRITE CHECK OPERATION
%ngo RS,PRINTS : PRINT MESSAGE
173342 MOV OUTBUF, TTY
ggn gg,PRINTR s TYPE LOCATION WITH LEADING QEROS
4§: 1ST RO sARE WE FLORTING R ONE?
BEQ 208 BRANCH IF YES
CLR R2 :FILL BUFFER WITH ONES
017556 218: MOV 0177777 ouraurxném
ST (R2)+
CHP 8400, R2
BNE 21§

[

NO3

16-SEP-76 1b:12' PAGE 39

r

LSBTTL  *xxxx TéST 3 ERREE

; THIS RQUTINE VERIFIES THE WRITE CHECK LOGIC AND
tTHE ABILITY OF ,THE HARDWARE TO FILL THE REMAINDER
sOF A SECTOR WITH ZEROS WHEN A PARTIAL SECTOR

:1S WRITTEN. IN THE WRITE CHECK PORTION A
:FLOATING ONE AND FLORTING ZERO PATTERNS ARE USED
;7O TEST THE COMPARE LOGIC AND TO VERIFY THAT A
tWRITE CHECK ERROR WILL OCCUR
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006432
00e436
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CCR4S0
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aende TEST 3 aeane
Q00407

CITESE
000400
0o4z22
OL113M

0C00L0 Dlliwg

172740

173232
173008

Cl1074

006114 172422

17“5”0

10CC0C

177452

017556
172777
0ee400

0C+040
010782

BO4
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BN aas
208: SLR R2
ss: LR OUTBUF(R2:
ST (R2)*
CMP 8400, R2
BNE c$
228: JSR RS, FUNCT
.WORD 7
1578 aRPcs
BPL
BIY nsa JRPER
8NE 63
HLT
JSR RS,PRINTS
MES!D
MOV RI.TTY
JSR PC.PRINTR
8R 33
&$: 15T SRPCS
BM? 3
HLT
BR 33
3s: MOV 823S.LAD
SCOPE
ISt RC
ENE 1
{LC
ROL RY
B:S 108
IMP 23%
108: MOV 8l RO
MOV 8077777 R
IMP 23%
9%: SLC
ASR Rl
BIS 8815, R!
8CC PATFIL
INP 23

;CHECK THE RBILITY OF THE RPLI
:ON A PARTIAL WRITE OPERATION,

C
R SE
:THEN A TWO WORC WRITE OPERQTI%S %S

:RERD BACK AND VERIFIED. THE
:THE REST SHOULD BE ZEROS.

PATFIL: MOV sOUTBUF ,R!]
MOV 1*777* RO
MOV
18: MOV no \h‘)+
DEC R2’
BNE 1§
JSR ns.runcr
JMCRD 3
TSTB  aJRPCS

:CLEAR QUTPUT BUFFER

:ENTIRE BUFFER CLERR?
:3RANCH IF NO

:WRITE CHECK THE DATA AND
;EXPECT AN ERR

iHAIT FOR OONE

;IS WRITE CHECK ERROR SET?
:BRANCH IF YES

WRITE CHECK ERROR DID NOT SET

;PRINT MESSAGE

:TYPE LOCATION WITH LERDING QEROS

;010 ERRQR FLAG SET?

:BRANCH IF TES

:ERROR FLAG CID NCT SET AFTER WRITE CHECK ERSOR
:SETUP LOOP RDOR

:ARE WE FLCATING A ONE?
:BRANCH IF NO

:ROTATE PRATTERN
:BRANCH IF COMPLETE

:SET PATTERN FLAG )
'SET NEW PRTTERN IN Rl :
;ROTATE FLOATING ZERG PATTERN

Hﬂg ‘§R0 BEEN FLORTED

T0 CLEAR THE REMRINOER CF A SECTCR
CTOR JOF ALL ONES IS WRITTEN RNC
PERFORMED. THE SECTOR IS THEN

TWO WORDS SHOULD BE ONES RND

; GENERATE RLL ONES PRTTERN

sWRITE SECTOR WITH ONES
:WRIT FOR DONE

— —a——— - —
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2222e TEST 3 202

100375
00577
100002
104900
00

104401

012767
104C30

0CS0e?
g0sps?
Cie7e7

107NN

000002
00400H

010718
010712

002430
0C37S0

010682
010684

040000

oo
1772777
0i0732

G17See
000374

177778
00SeeH

Goe432

810574
010566
060400

010764

810730

01Ce4e

010746

00s732
005726

c0se”e

172104

013sSe

co4

16-SEP-T6 16:12 PAGE Wl

BFL ]
78T JRPCS ANY DEVICE ERRORS
8PL 2 :BRANCH IF NO
Eﬁr s :ERROR AFTER WRITING CNE SECTOR ALL 1°S
3. MOV 82, WRDCT :SETUP FOR TWO WORD WRITE
JORD gsn RS.FUNCT :WRITE TWO WORD
Egla aRPLS :WRIT FOR DONE
TsT aapfs :ANY ERRORS?
8PL NS :BRANCH IF NO
SET s :ERROR ON ONE WORD WRITE
4s: MOV 2400, WRDCT :SETUP WORD COUNT
JSR RS, FUNCT READ SECTOR
.MORD §
ééﬁ anpcs sWAIT FOR DONE
75T aRpcs :ANY ERRORS
BPL 3 *BRANCH IF NO
HLT :ERROR AFTER Renoxnc ,ONE SECTCR
8IT 8814, JRPCS WAS IT A DATA ERR
gso gg :BRANCH IF YES
cs CMP 8177777 0UTBUF  :COMPARE FIRST WORD SHOULD BE ONES
BEQ ss :BRANCH IF OK
MOV 8177777 EXPS
MOV OUTBUF ,RECS
HLT +] :DATA COMPARE ERROR ON FIRST
BR k] 1 :WORD READ
83 MOV 8QUTBLF +4, RO
MOV 8374, Rl
g8 157 (RO)+ -REMAINDER OF SECTOR SHOLLD BE CLEAR
BNE 78 :BRANCH IF NO
DEC Rl
BNE 83
B8R 3%
73: MOV -2(R0),RECS
LR EXP$
HLT +] :DATA FOUND IN ARER OF SESTCR
uam SHOULD HAVE BEEN CLERRED
BY A ONE WORD WRITE
38: MOV $PATFIL,LAD ssr UP 1.00P ADDR
SCCPE
+CHECK THE SETTING OF EOP WMEN TRYING TO WRITE BEYOND
THE LIMITS OF THE PRCK. THE FIRST SECTOR OF THE PRCK IS
'WRITTEN WITH ZER0S. THEN A TWO SECTOR WRITE OF ALL
:ONE'S 15 ISSUED FOR CYLINDER 312, HERD 23, AND SECTOR 11.
:E0P AND ERROR BITS SHOULD SET. THE FIRST SECTOR OF THE
:PACK 1S CHECKED TO MAKE SURE IT IS STILL ZERO.
EOPTST: CLR DMA :CLERR DISK ADDRESS
CLR CYLINDER
MOV #4030, URDCT :SET WCROCOUNT TO ONE SECTOR
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807174

glark?

104401

Cl27e?

017556
017556
000400
003sSe
010464
0104S6

001000
000312
000011
00CCe3
1777727
017556
001000
003452
C103b4

000002

100000

000002
010360
010352
003370
010302

010274

010400
00S370

00S380

006700

010562

010372

010340

C103&C

008374

171600

DO4
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MoV

1S: CLR
TST
CMP
BNE
JSR

K|
15718
BPL
7S7
BPL
LT
8R
cs: MOV
MOVB
MOV
MOVB
MOV
CLR
4g: MOV
TS7
CMP
BNE
JSR
WORD 3
TST8
BPL

.WORD

cs: BIT

BS: MOV

.WORD §

78: MOV

38: MOV

aOUTBUF BUF
OUTBUF(RI)
(R1)+
cHOO.Rl

18

RS,FUNCT
aapcs

QRPCS

cs

3%
#1000, WRDCTY

8512, Y_INDER

s11,0MR°
823, DMA+1
317?7?7 R2

RE QUTBUF (R1)

(Riye
#1000,R!

4§
RS,FUNCT
JRPCS
lBl JRPER
5§

33
8815, IRPCS
63

38

82, WROCT
DMA

CYL INDER
RS, FUNCT
ARPCS

=4

JRPCS

78

38

QUTBUF ,RECS
RECS

33

EXPS

+l

#EOPTST,LRD

:SETUP QUTPUT BUFFER
:CLERR THE OUTPUT BUFFER

{WRITE SECTOR ZERO WITH ZERQOS
;WRIT FOR DONE

SSSNDEV%CE gQRORS
;ERROR RFTER WRITING SECTOR ZERO WITH ZEROS

;SET_WORDCOUNT EQUAL TO TWQO SECTCRS
:SELECT CYLINDER 312

:SELECT RECTOR 11

:SELECT HERD 23

;SET OUTPUT BUFFER TO ONES

: ISSUE TWO SECTOR WRITE 70
:CYLINDER 312, HERD 23, AND SECTOR 11l
*WAIT FOR DONE

:DID EOP ERROR FLRG SET?
;BRANCH IF SET

:EOP_ERRCR FLAG DID NOT SET WHEN
:MRITE OPERATOR EXCEEDS THE PACK
:DID THE ERROR FLAG SET?

;BRANCH IF SET

ERgOR BID NOT SET RFTER GENERRTING

;CLERR THE DISK RDORESS

;READ_THE FIRST SECTOR QF THE PACK
:AND_EXPECT TO FIND ZEROS
sWAIT FOR READY

;WERE_THERE ANY ERRORS?
}BRANCH_IF NO
;ERROR_ENCOUNTERED CN 2 WORD RERD
*OF_FIRST SECTOR ON THE PACK

{GET FIRST WORD OF BUFFER

*DOES 1ST SECTOR STILL CONTRIN ZEROS?
:BRANCH IF YES

: CONTENTS OF THE FIRST SECTOR OF THE
'PACK CHANGED AFTER FORCING EQP
:ERROR, OPERATION PROBRBLY

: WRAPPED AROUND.
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OCRPFB.PLI raxar TEST 3 »xaes
1912 007202 104008 SUQPE
1813 Q00T204 032737 002000 1°7STD BIT 2810, 3#SHR
1814 Q0n212 COIM02 BEQ MEMTST
1815 00~314 CCOIET 1732 I  RWRCK

:LOOP ON _TEST?
:BRANCH IF NO
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3128767
004567
016225
016767

105777
100375
005777
100006
104400
032777
001401
000420

000004
172032

010276

172110
177700

D442
006416
017556

003104
010018
010010

040000

010310

172320
0102sC

C101Se

007776

FO4

16-SEP-76 16:12 PAGE 44

LSBYTL  #uxxx TEST 4 sxaxs

: THIS ROUTINE CONSIST OF TWO SEGMENTS. THE FIRST
‘PART TEST THE ACCESSIRILITY OF MEMORY WITHOUT
UTIL 17ERG MENORY HARAG EACH LOCATION

ROM THE END OF THE PROGRAM TO THE TOP OF MEMORY
LNOT TO EXCEED 28K) IS WRITTEN WITH ITS RODR. THIS
'DATA IS THEN WRITTEN ON THE CISK. THE BUFFER IS

:CLERRED AND THE DATR IS READ BACK nng vengr;g
:IN PARY TWO, THE EXTENDED ADDRESS BITS A STED.

MEMTST: MOV 84, TESTNC
%Egs RS, PRINTS :PRINT MESSAGE
MOV TESTNO, TTY
JSR PC.PRINTS : TYPE LOCATION-SUPRESS ZERCS
MOV s-100, PRSSC :SETUP ITERATION COUNT

RMEMT: JSR  PC,INT s INITIALIZE
MOV MEMSIZ, RO :GET TOP OF CORE
38 #0UTBUF , RO ;DETERMINE SIZE OF BUFFER IN BYTES
ROR RO : CONVERT TO WORDS
81C 81,R0 :KEEP NUMBER EVEN
MOV RO.WRDCT :SAVE WORD COUNT OF TRANSFER

7s: MOV »OUTBUF,R2
MOV sQUTBUF |R3 - GENERATE A PATTERN 50 THAT EACH

18: ¥g¥ §gj;§a)l :LOCATION CONTAINS 17S ADORESS
CMP R2,MEMSIZ :HAS ENTIRE PATTERN BEEN GENERATED?
BLOS IS *BRANCH IF NO
MOV sOUTBUF , BUF :SET UP BUFFER RDOR
CLR OMA
CLR CYLINDER

JORD gsn RS, FUNCT :WRITE ADDRESS PATTERN
53{9 anpcs sWAIT FOR DONE
1sT aapcs s ANY ERRORS’
BPL 2¢ *BRANCH IF
Sﬁ’ 35 : ERROR nrrsa WRITING ADDR PATTERN

28: MOV WRDCT, RO
MOV sOUTBUF ,R1

108:  CLR (R])+ s CLEAR THE BUFFER
DEC RO
BNE 108 :

{ORD gsn RS FUNCT :READ ADORESS PATTERN
gp mms sWAIT FOR DONE
TST anpcs :ANY ERRORS?
BPL 48 :BRANCH IF NO
H&T A ;ERROR AFTER READING ADDR PATTERN
BIT #B1Y4, 3RPCS IS THIS A DATA ERROR®
gso 3§ :BRANCH IF YES
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Q12702
010203
020322

104000

012767
012767
005737

012767

C17556

006214
00S0SH
177776
007304

000001
163000
002762

007674
000004

C40C00

100008

007516

010312
000340
177572

010306

007546

0050s0
171266

007750
007754

007702

007652

007634

171184

170156
170152

170136
172356

172342
172300
172302
172316
177572

007540

GO4
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4$: MOV couraur R2
MOV R2,R3 : COMPARE THE ADDR PATTERN
BS: CMP R3, (R2)+ : IS DATA CORRECT?
BNE c$ ‘BRANCH IF NO
TST (R3)+
CMP R2,MEMSIZ . 1S ENTIRE BUFFER VERIFIED"
BLOS &% :BRANCH IF NO
BR 33
5$: MOV R3,EXP$
MOV -atna) RECS
HLT - COMPARE ERROR UTILIZING ADOR PATTERN
33: MOV 375 LAD :SETUP LOOP A
SCOPE
-CHECK THE SETTING OF NON EXISTENT MEMORY FLARG IN RPER.
NONEX: MOV 81, WROCT ;SETUP WORD_COUNT
MOV oxéoooo BUF :LOAD ACOR TO FORCE NON EX MEMORY
JSR RS, FUNCY ISSUE A WRITE COMMAND AND
JMORD B3 EXPECT NON EX MEMORY
5;{9 anﬁcs :WAIT FOR RERDY
BIT 82, JRPER :DID NON EX MEMORY SET
: BNE 18 :BRANCH IF SET
EET g :NON EX MEMORY DID NOT SET
18: BIT 8814, IRPCS :DID HARD ERROR SET ON NON EX MEMORY
BNE 33 :BRANCH IF SET
EET o *HARD ERROR DID NOT SET
33: BIT 8815, aRPCS :DID THE ERROR FLAG SET AFTER NON EX MEMORY
BNE 2§ :BRANCH IF SET
HLT ERROR FLAG DID NOT SET
28: MOV SNONEX, LAD
SCOPE
’éETEE"°RY MANAGEMENT 1S AVARILABLE CHECK THE EXTENDED MEMORY ADDRESS
’ L]
EXTTST: MOV SEXTTRP, Y :SETUP TIMEOUT TRAP
MOV $PR17,5’
ST 35RO’ : IF MEMORY MANAGEMENT IS NCT
:AVAILABLE THE PROGRAM WILL TRAP
:AND TRANSFER TO END OF THE TEST
MOV SEXTRP, 4
MOY orsoo JEKIPAR? ;OPEN 1/0 REGISTERS
CLR 33K IPARC :FREE FIRST YK
MOV 2000 aoxxpnnx
MOV #400%256. -400+UP+RW, 38KIPDRO  ;SET KIPDRO=8W UP 40J BLOCKS
MOV 8400356, -400+UP+RW, 9#KIPOR1  :SET KIPDR1=RW UP 400 BLOCKS
MOV #400#256 . -400+UP+RW  28KIPOR?  :SET KIPDR7=RW UP 400 BLOCKS
MOV 81, JsSRO : TURN ON MEMORY MANAGEMENT
MOV 20000, R2 :R2 EQUALS BASE ADDR
78: MOV 01/7777 (R2) : INSERT pnrrsnn INTO 200000
MOV roct +SETUP WORDCOUNT
CLR au# : CLEAR BUFFER ADDR
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DIRPFB.
1928

007740
0077494

010002

888888888888
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Q04S67
000023

1087277
10037
005777

001002
104400

000433
005012
004567
00ogu
1057
100375
005777
1000Ce

002554

007466
007460

000020

002510
007422
007414

000020

172277

1272777
004466

007722
004000

007310
007302

000040

002332

007244
007236

007444

007400

004470

170704
172342

007286

16-SEP-76

. WORD

39:
.WORD

4S:

cs:

2s:

EXTTL:

78:
.WORC

48:

10%:
.WORD

JSR
ed

HO4

16:12 PAGE 46

RS,FUNCT

ORPCS
aRPCS

13

e$

#84, dRPCS
33

2s
(R2)
RS,FUNCT
QRPCS
aRPCS

4§

23
884, JRPCS
S8

4
8177777, (R2)

238
8177777 . EXPS
(RE) RELS

O?S,LRD

#4000, 8K IPAR]

820000, R2
u177779 lRE)
RS, FUNCt
anpcs

QRPCS

4]
8BS, JRPCS
108

4]
(R2)
RS, FUNCT

JRPCS

anpcs
118

\.

;WRITE TWO WORDS ON DISK STARTING
:AT LOCRTION 200000

:T0 SET MEXO

:MAIT FOR RERDY

; STRATUS ERROR ARFTER 2 WORD WRITE
s USING MEXO

sMEXO SHOULD HAVE SET?

:BRANCH IF SET

:MEXO DID NOT SET

;CLERR_LOCARTION 200000

;READ TWO WORDS INTO LOCATIONS
: 200000 AND 20000!.

:WAIT FOR READY

; ANY ERRORS’
:BRANCH IF NO
;ERROR OFTER READING 2 WORDS

;010 MEXQ SET?

:BRANCH_IF YES

:MEXQ DID NOT SET AFTER 2 WORD
:READ STARTING AT 200000

:WAS DATA READ INTO LOCATION
;200000 CORRECTLY? - BRANCH IF YES

; DATA COMPRRE ERROR AT 200000
:SETUP ERROR LOOP

;R2_ EQUALS THE BASE ADDR
s INSERT PATTERN INTO 400000

;WRIT FOR RERDY

;ANY ERRORS?
:BRANCH IF NO

; ERROR RFTER_READING 2 WORDS
:0ID MEX] SET?

: BRANCH IF YES

:MEX1 DI NOT SET WITH A TWO WORD
: TRANSFER STARTING AT 40C000

; CLERR LOCRTION 400000
:READ TWO WORDS STARTING AT 4000CO

;WAIT FOR RERDY

; ANY ERRORS?
sBRANCH IF NO




RP11C RELI
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1984 010204
1985 010206
1986 018210
1887 010214
1388 010216
1983 Ql0224
1930 010230
1991 010232
1992 0i023M
1933 0l0e4e
1994 01024
1935

1996 010246
1937 010254
1338 010256
1999 (10260
2000 0103264
2001 010266
2002 01027
2003 010300
2004 010302
2005

2006 010306
2007 010312
2008 012316
2009 3103eM
201C 010330

ABILITY TEST MACYIl

eri(732)

£x%e% TEST Y4 xx¥un

104400
000417
022’12
001407
012767
011267
104401
000405
032777
001004
104400

012767

000167

005037
012706
012767
00S367
000783

177777
1 -v-v?-’

004324

000040

010112

007240

176762
002000

176746

177572
000S00
000006
167456

004326

007176

170526

177570

167460

I04
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HLT
BR 23
118:  CMP 8177777, (R2)
BEQ 6$
MOV 3177777 EXP$
MOV 2),RECS
HLT +x
BR 2$
£s: BIT #BS, QRPCS
BNE 2s
HLT
28: MOV 878, LAD
SCOPE
BR EXTRP
EXTEND: INC PASSC
BEQ 13
NP RMEHT
18: BIT #3810, JSKR
BEQ paTAt
NP nnsnr
EXTRP: CLR J¥SRO
EXTTRP: MOV oswxprn SP
MOV #6,4
CLR 3
BR EXTEND

;ERRCR WHILE READING TWO WORDS

; WRS DATA READ INTO LOCATION 400000
s CORRECTLY? - BRANCH IF YES

;ORTA COMPARE ERROR AT 400000 IF
tRECEIVED=0 - LOCQTION WASN’T ACCESSED
:0ID MEXI SET?

;MEX1 D10 NOT SE' AFTER 2 WORD TRANSFER
:STARTING AT 377777
: SETUP ERROR LooP

; INCREMENT ITERATION COUNT

;LOOP ON TEST?

; TURN OFF MEMORY MANRGEMENT
:RESTORE STACK
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2011

2012

2013

201y

2018

2016

2017

c018

2019

2020 010332
2021 010340
c022 010344
2023 010346
2024 010354
2025 010360
2026 0103s4
2027 010366
2028 010370
2029 010374
2030 010407
203! 0lMwM
2032 0.g4le
c033 010420
2034 010426
e035 019434
20236 910440
2037 010446
c038 010454
€039 DI10N4S6
c040 010462
2041 010466
clQ4e 010470
2043 010476
2044 010S00
2345 010504
2046 010506
2047 010510
2048 010516
2049 010c-0
2050 010524
2051 019526
2052 010534
2053 010536
0S4 010S4e
2055 010546
2056 010550
2057 010556
0S8 010Se0
2059 010564
2060 010566
2061 010570
202 010576
2063 010600
2064 010604
2065 010606
206t 010614

012767
004567
216225
016767
004767
016700
000241
006000

012737
016767
012737
012737
004767
012767
032767
001424
004767
004567
000103
032?3?

C01530

00000S
170720

007184

170776
007120

177570
007076
007074
000200
007072
01260¢
000340
003460
017556
040000

002520
002032

010000
005200

010456
002514
020000

002440
001752

010000
005120

010536
002434
010000

007176

171206

1772776
007054
000254
000256

007040
007010

177570

170264

006730

177570

170204

006650

JO4

16-SEP-76 1B:12 PAGE 48

SBTTL  x#xxx TEST S xxxxs

;WRITE, WRITE CHECK, AND READ OPERATIONS ARE PERFORMED ON THE DRIVE

THE ATA FIRST NRITTEN RN THEN WRITE_CHECKED. THEN ATH
E {E TQ Bt COMPARED, THE ?NE EFER 15 CLERRED

RIGHT RFTER RERD IS ISSUED THEN THE DATA IS COMPQRED WHILE REARD
:1S IN PROGRESS. THIS IS DONE TO IMPROVE EFFICIENCY, THIS SEQUENCE
: 1S REPERTED FOR THE ENTIRE PACK SURFACE FOR EACH OF THE 22 PATTERNS.

DATAT: MOV #5, TESTNO

%égs RS, PRINTS PRINT MESSAGE
MOV TESTNO, TTY
ISR PC.PRINTS : TYPE LOCATION-SUPRESS ZEROS
RDATAT: geg PAINU, RO :GET PATTERN NO.
_ ROR RO
MOV RO, J4SWR :DISPLAY PATTERN NO. IN USE
gts BYLINDER
MOV #PRIY, J8PSW -ENABLE INT SYSTEM
MOV SWRDCY, WRDCT
MOV 8DKINT, 98VECTOR ;SETUP DISK VECOTR
MOV 8340, JASTATUS
DATP:  JSR PC, PASEL : GENERATE PATTERN
MOV 800 TBUF , BUF :SETUP BUFFER ADDR
BIT 8814, FLAG WRITE?
BEQ WRICK BRANCH IF NO
LDAT:  JSR PC, OPDSEL :ANY OPERATOR ADDR PARAMETERS?
LORD {gg RS, FUNCT SWRITE WITH INTERRUPTS
) g§g :gxa.acsun :DETERMINE HOW TO WAIT FOR INT
ggn Sg,npn : GENERATE WORSE CASE NPR CYCLES
18: WAIY
23: gggpe 8LDAT,LAD :SETUP LOOP ADDR
ggn PghDISBUF : PREPARE NEW DISK ROCR
WRICK: BIT 813, FLAG sWRITE CHECK?
BEQ DREAD +BRANCH IF NO
3s: JSR PC, OPDSEL *ANY OPERATOR ADDR PARAMETERS?
{ORD {3; RS.FUNCT ‘WRITE CHECK THE DRTR
| Eﬁ{ :E1a.~usua sDETERMINE HOW TO WAIT FOR INT
ggn SS'”PR .- : GENERATE WORSE CRSE NPR CYCLES
1§: WAIT
28: gggpg £38, LAD SETUP LOOP ADDR
gga gg ,DISBUF - PREPARE NEW DISK RODR
DRERD: BIT 8812,FLAG :READ?
BEQ MSTR’ :BRANCH IF NO

L4
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xxee® TEST S xxxxx

DIRPFB.PLL

2067 010616
2068 Q10622
2063 010626

2075 010656
2076 010660
2077 010664
2078 010666
2079 01067

2080 010672
2081 010676
2082 010702
2083 010706
2084 010710
2085 010712
2086 010714
2087 010716
2088 010720
2089 010732
2099 010724
2091 010726
2082 010730
2033 010732
2094 010734
2095 010736
2096 010742
2097 010746
2098 010750
2099 00754
2100 010756
2101 010762
2102 010770
2103 010772
2104 011000
2105 011002
2106 011010
2107 011014
2108 011016
2103 011022
2110 011024
2111 011026
2112 011032
2113 011034
2114 011040
2115 011042
2116 01100
2117 011084
2118 011060
2119 011066
2120 011070
2i21 011074
2122 011076

005067
004767
00S06?
004Se?

016767
004767
005067
012767
104000
004767
000650
032767

006706
002354
173456
001662
001000
010000

00S020

006576
000012
017556

003650
00g472

006560

006546
000024

000012

000015
006424

006436

006476
170224
006462
170302
006450
010616
002144

000040

177570
177570

006540
C0e530
006430

170812

167714

006360

KO4

16-SEP-76 16:12 PAGE 49

ESH: CLR RDERR
JSR PC, OPDSEL

DSKRD: CLR INYELG
JSR RS, FUNCT

.MORD 108
BIT 839, J¥SKR
8EQ 18
BIT 8812, J1SWR
BNE 2§
JSR PC,NPR
BR 33
23: WAIT
B8R 3
18: MOV WRDCT, RO
MOV #12,R2
MOV s0UYBUF,R!
4§: CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
CLR (R1)+
SUB R2,R0
BPL 4§
JSR PC, COMPAR
1878 3R Pc
BPL
3s: TST INTERR
BEQ £$
INC RDERR
CMP 20. ,RDERR
BEQ 5§
CMP 810.,RDERR
BNE DSKR)
MOVB %15, aRPCS
7STBE &R Pé
8PL
15T aRPos
BPL
BR osxno
c§: 15T RDERR
BEQ
JSR RS PRINTS
MES?

MOV RDERR, TTY

JSR PC,PRINTS
BS: CLR ROERR

MOV 8ESH, LRD

JSR EghDISBUF
MSTR: BIT #BS,FLAG

;CLEARR READ ERROR COUNT

:ANY OPERATOR ADDR PARAMETERS?
:CLEAR _THE INTERRUPT FLAG
tREAD THE DATA

; COMPARE DATR?
;BRANCH IF YES
:DETERMINE HOW TO WAIT FOR INT

; GENERATE WORSE CASE NPR CYCLES

;CLERR THE INPUT BUFFER

; COMPARE THE DATA
WAIT FOR READY

;WERE THERE ANY ERRORS
: BRANCH IF NO

:UPDATE ERROR COUNT
:MORE THAN 20 ERRORS?
:BRANCH IF YES

;1S THIS TENTH ERROR?
s BRANCH IF NO

SHOME THE HEADS

:WAIT FOR DONE

:UAIT FOR READY

; PRINT MESSAGE

; TYPE_LOCATION-SUPRESS ZERQS
;CLEAR READ ERROR COUNTER
:LGOP ADCR

;GET NEW DISK ADOR
; LOOPING ON AN OPERATOR ADOR?




LO4
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C2RPFB.FII ExxEk TEST 5 Hrkax \
2123 011104 001402 BEQ 1§ ;N _CONTINUE
2124 Q11106 000167 177322 I DATP : YES
2125 QIl112 005767 006346 1§: ST FLAG
2136 0I1116 100002 BEL 2§ ;UNDER_PROGRAM CONTROL
2127 011120 000167 00Q6IM NP MULCHK : OPERATOR SELECTED PATTERN
2123 011124 Qe276? 000002 0Q6352 23:  ADD 42, PATNU : INC_PATTERN INDEX
2123 011132 022767 000036 006344 CMP  #3b,PATNU ; PRTTERNS EXCEEDED”
2130 DL1140 00I402 BEQ 3§
2131 011142 Q0D16? 177212 J¥  RDATAT sNOT_YET
2132 0ll146 005067 0Db332 33: CLR  PATAU !LAST PATTERN USED
2133 011152 032737 002000 177570 BIT  #B10,34SWR }L00P ON_TEST?
2139 011160 20I4D2 BEQ  RANEX iNO..GO TO RANDOM TEST
2135 OQlilse DOCIE? 177172 JW  RORTAT YES
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RP11C RELIABILITY TEST MACY1l 27(732) 16-SEP-76 16:12 PAGE Sl
DZRPFB.FI1 ¥R X% TEST B REx®
g%gg LSBTTL xxx% TEST £ H%sax
g{gg :THIS IS A RANDOM ADDRESS AND DATA TEST.
2140 011166 012767 000006 006342 RANEX: MOV %6, TESTNO
2141 011174 004567 170064 JSR RS, PRINTS :PRINT MESSAGE
2142 011200 016225 MESE
2143 011202 016767 006330 170352 MOV TESTNO, TTY
2149 011210 004767 170142 JSR PC, PRINTS - TYPE LOCATION-SUPRESS ZEROS
2145 011214 004767 002502 RRANEX: JSR PC)INIT
2146 011220 012767 000034 006256 MOV #3%, PATNU
2147 011226 012767 173000 006270 MOV #-5000,PASSC  ;SET UP PRSS COUNT
2148 011234 012737 000200 177776 MOV $PRIY, J4PSW
2149 011242 012767 000400 006224 WRLG: MOV #400, NRDCT :SET UP WORD COUNT TO ! SECTOR
2150 011250 016767 006220 00626M MOV WRDCY, WORK
2151 011256 012701 017556 MOV sOUTB(F , R1
Sié% g{{ggg 004767 002724 s JSR PC, RANDOM : GENERATE RANDOM PATTERN
2154 011266 004767 170272 JSR PC,RANDS :GENERATE TWO RANDOM NOS.
3185 011272 016767 170404 006242 MOV LORUM, WORK
2156 011300 016767 170374 006236 MOV HINUM WORK 1
2157 011306 042767 177400 006225 BIC 177400, WORK
2158 011314 022767 000312 006220 CHP 312, WORK :FORM RANDOM CYL ADDR
2189 011322 0C27€l BLT 18
2160 011324 Ole767 006212 006144 MOV WORK,CYLINDER  ;SAVE IT
2:61 011332 042767 160360 006204 BIC #160360, WORK 1
2162 011340 122767 000011 006176 CMPB  #11, WORKI :FORM RANDOM SECTCR ADDR
2163 011346 101002 BHI 28
2164 011350 042767 000010 0O6L1ES BIC %10, WORK1
21eS 011356 122767 000023 006161 2§: CMPB 823, WORK1+1
2166 011364 101003 BHI 33 :FORM RANDOM HEAD RDDR
216~ 011366 142767 000014 0O61S! BICB  #14,WORK1+]
2168 011374 016767 0Obl44 006076 3%: MOV WORK 1, DMA :SAVE DESK ADDR.
2169 011402 012767 017556 006076 RANLOP: MQV #0UTB(F , BUF :SETUP OUTPUT BUFFER
2170 011410 004567 001ig4 JSR RS, FUNCY : WRITE RANDOM DATA AND
2171 011414 000103 JWORD 103 :ENABLE INTERRUPTS
2172 01ii4le 032737 010000 177570 BIT 8812, J¥SKR : DETERMINE HOW TO WAIT FOR INT
2173 011424 001003 BNE 2%
2174 Dll426 004767 004252 JSR PC, NPR - TEST WORSE CASE NPR CYCLES
2175 011432 000401 BR 4§
2176 011434 000001 2%: WALT
2177 01143s 012767 011402 1£7336 43: MOV $RANLOP, LAD +SETUP LOOP ADDR
2178 O0l1444 104000 SCOPE
2179 011446 004567 001046 7%: ISR RS,FUNCT :WURITE CHECK THE DRTA AND
2180 0114s2 000107 JWORD 107 :ENRBLE INTERRUPT
2181 011464 032737 010000 177570 BIT #3812, JASLR :HOW TO WAIT FOR INT?
2182 011462 001003 BNE 1§
2183 011464 004767 OO4214 JSR PC,NPR s TEST WORSE CASE NPR CYCLES
2184 D11470 000401 BR 3
2185 011472 000001 1$: WAIT
2186 011474 012767 011446 167300 53: MOV %78, LAD :SETUP LOOP ADDR
2187 011502 104000 SCOPE
2188 011504 00S067 006020 8s: CLR RDERR :CLEAR READ ERROR COUNTER
£189 011510 005067 172574 118:  CLR INTFLG
2190 011514 004567 001200 ISR RS, FUNCT :READ RANDOM DATA AND
2191 011520 000105 JWORD 105 +ENABLE INTERRUPT




RP1I1C RELIRBILITY TEST MACY1l 27(732)
<RPFB.P11 #xxx¥® TEST b xxxx

676 012767 011504 187076
704 104000

706 005267 00Sei2

712 001402

714 000167 177322

720 005067 0O0SSeQ

2192 0l1522 Q32737 010000 177570
2193 011530 001003
clS4 011532 004767 004146
2135 011536 000401
2136 O0l1S40 000001 -
2197 0liS4e 032737 001000 177570
2198 011550 001006
2199 0115582 032777 040000 005660
2200 011se0 001002
2201 0l1See 004767 003024
g202 011566 005767 005742
ce03 011572 20144
2204 011574 00Se67 005730
220S 011600 022767 000024 00S72e
cc06 011606 001416
2207 011610 022767 000012 005712
c208 O0liele 00133
2209 011620 112777 00001S 00S&l2
ecl0 011628 105777 005606
cell 011632 100375
c2l2 011634 005777 00Se20
e213 011e4G 100375
eely 01led42 000722
c2ls 011644 005767 00S660
eelbé 011650 001410
eel7 011652 004567 167406
c2le 011656 016240
c2l9 011660 016767 OOSB44 167674
c220 011666 004767 167464
geel 8{%572 005067 00SB32
01!
01!l
01
o
2ee8 0ll724 032737 002000 177570
gee9 011732 001402
e230 011734 000167 177254
c23l
e23e
2233
2a34
€e3s
2236
e2d7
238 011740 005067 005534
€233 011744 005067 005526
cc4d 011750 032767 004000 005506
ce4l 011756 001422
ce4e 011760 016767 00SS00 00SS54
2243 011766 042767 177743 00SS46
ce4d 011774 026767 (00SS42 005516
c245 012002 001004
ec4e 012004 04¢767 000034 00S4S2
2247 012012 000404

NO4

16-SEP-76 16:12 PRAGE 52

BLT 8812, S¥SKR
BNE 33
JSR PC,NPR
B8R 6%
28 WAIT
BY: BIT 889, J4SUR
SNE 9§
BIT 8B4, 3RPCS
BNE 9
JSR PC, COMPARE
95: 15T INYERR
BEQ 108
INC RDERR
CMP uao  RDERR
BEQ 10$
CMP #10. ,RDERR
BNE 119
MOVB  #15,aRPCS
1578 aR pLs
BPL
31 anpos
BPL
BR 115
108:  TST RDERR
BEQ 218
JSR RS, PRINTS
MES7
MOV RDERR, TTY
JSR PC.PRINTS
218: CLR RDERR
MOV %88, LAD
SCOPE
INC PRSSC
BEG 128
INP WRLG

12%:  CLR PATNU
BIT #4810, J4SKR
BEQ MUL CHK
JMP RRANEX

:CHECK FOR MULTI DISK MODE

;HOW TC WRIT FOR INT?
; TEST WORSE CASE NPR CYCLES

; COMPARE FOR ERRORS?
:BRANCH_IF NO

sHARD ERROR?

:BRANCH_IF YES

: COMPARE DATA FOR ERRORS
:READ ERROR?

:BRANCH IF NO

UPDRTE ERROR_COUNT

ES
IS THIS TENTH ERROR?
:BRANCH IF NO
s ISSUE_HOME COMMAND
sWAIT FOR CONE

;WRIT FOR RERDY

; PRINT MESSRGE -

; TYPE LOCRTION-SUPRESS ZEROS
:CLEAR READ ERROR COUNTER
:SET UP LOOP ADDR

; INCREMENT PASS COUNT
:BRANCH IF DONE
CONTINUE

LOOP ON TEST?

;NO
:LOOP

; IF IN MULTI DISK MODE REPORT "END*

:IF _LAST DISK ON SYSTEM HAS BEEN

t EXERCISED.

{

MULCHK: "CLR DMA
CLR CYLINDER
BIT #B811,FLAG
BEQ REPOEN

MOV FLAG, WORK
BIC #177743, WORK
CHP WORK , DSKNOR

BNE INORVE
BIC 34, FLAG
BR REPOEN

; CLEAR_ADDRESS REGISTERS
tARE WE IN MULTI DISK MODE
sREPORT “END"

:WHAT DISK ARE WE ON

: IF_LAST DISK ON SYSTEM
:REPORT END

;REPORT “END* LAST DISK
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MACYLL 2T 732!
2k TEST & vevdp

020004 208442

1667SC
187230

166736
167306
900042

17i280

i6-SEP-TH

ALD
BR
INC
JSR
MES!
MOV
JSR
MOV
BEQ
RESET
JSR
NOP
NOP

NOP
Myl

16:i2 PAGE 83

4, FLAG
ExtPP

ICNT
RS,PRINTS
ICNT, TTY
PC,PRINTS
atse Rl
EXTPP

PC, R}

RDTST

BOS

DISK NO.
tEXERCISE DISK
INTREMENT PASS COUNTER
:PRINT_MESSAGE

:REPORT END OF PRSS

; TYPE LOCATION-SUPRESS CERO3
:GET MONITOR RETURN RCDRESS
:BRANCH IF NOT UNDER MINITCR

;EXIT TO THE MONITCR

;RECYCLE
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DIRPFB.PLI eaar TEST T xansr
gggg JSBTTL  #suas TEST 7 anuns
26 :TEST_THE ABILITY JF THE RPLLC TO SENSE POWER FAILURE
359 ;AND TO HOME THE HEADS. WHEN POWER 15 RESTORED
2269 {THE CYLINDER RODRESS 1S _TESTED FOR_ZERQ. AFTER TYPING THE MESSAGE
2270 :REGUESTING POWER TO BE TURNED OFF THE PROGRAM GOES INTO
g2rd :A_LOOP QERDING FROM THE DISK. AFTER POWER IS RESTORED,
gar tMEMORY IS CHECKED TQ SEE THRT THE DISK DID NOT PUT ANY
g3 ; JUNK INTO MEMORY WHILE POWER WAS GOING DOWN.
&
2275
2276 01207 212706 000500 PFTST: MOV #STKPTR,SP
2277 012100 Q12767 012970 165716 MOV #PFD,2Y ;SET UP_POWER FAIL VECTOR
2278 012106 012767 000340 165712 MOV sPRI?. 26 :LOCKOUT_INTERRLUPTS
2279 Q13114 004567 001530 JSR_ RS, DSKNOS 1SELECT THE UNIT
2280 Clele0 112777 000312 005222 MOVB 8312, 3RPCA :SELECT CYLINDER 312
2281 012126 058777 000011 005354 BIS  sll,aRPCS ; ISSUE SEEK COMMAND
2282 012N (12700 0175%6 MOV s0UBUF RO
2283 Q12180 012720 025252 1§: MOV #5252, IROM+  FILL MEMORY WITH CHECKERBCARD
2284 0l2Iw4 020067 003532 CMP_ RO,MEMSIZ :PATTERN .
2288 01210 101773 BLOS 1§
2288 A9I21Ec 0l27e7 000312 00S3!6 MOV-  #312,CYLINDER
g2e? (012160 0OSQE? 0OS31M (LR DMA
2389 Q12164 CI27e- 000400 00532 MOV #8400, WROCT
2289 Dl32172 012767 017556 005306 MOV QUTAUF BUF
2290 312200 105777 005234 TSTB  JRPCS ;WAIT FOR DONE
223 013904 100378 BPL  .-M
2232 012306 0QS777 005246 TST  9RPDS ;WAIT FOR UNIT READY
£233 013212 100375 BRL  .-Y
22¥ 012214 004567 000300 JSR  RS,FUNCT ;WRITE 1 SECTOR OF CHECKERSOARD
2% 01dge0 000003 WCRD 3
26% Qlégge 105777 0O0S212 TSTB  IRPCS :WAIT FOR READY
2097 0i2d6 10037S BPL .Y
2298 01230 032777 100000 005202 BIT  #BI5,aRPCS ;ANY ERRORS?
2293 01223% 0QINOL BEQ 2§
2300 012240 104400 HLT ;OEVICE ERROR ON WRITE
2201 Qlg24e O0l2767 012074 166532 23: MOV PFTST,LAD
2302 0150 104000 SCOPE
2363 012252 OO4SE? 167006 JSR_~  RS,FRINTS :PRINT MESSAGE
2304 012256 01ejs2 MESS tHAVE POWER TURNED CFF _
23CS 012950 004567 000234 3%:  JSR RS,FUNCT 160 _INTO A _LOOP READING
2306 012264 ©2J000S WORD & : THE DISK SURFACE
2307 01226k 105777 0OSI1NE TsT8  JRPCS
£308 012272 10037% BRL  ,-¥
2303 Olee7d 020771 BR 3s
23i] :AFTER MACHINE 1S POWERED DOWN AND UP CONTROL
g3e 115 TRANSFERRED HERE.
[ <4
23i4 Q12276 012777 (0GCOODI 0OS134 PFTI: MOV 81,QRPCS ;CLEAR THE CONTROLLER
2315 012304 Ole7e? 035154 005230 MOV FLAG, WORK ;GET UNIT NUMBER
2216 012312 Q0CaM) cLC
2317 012314 0060e? 005222 ROR  WORK
2318 012320 006067 005216 ROR_  WORK
£319 012324 000367 OC5212 SWAB  WORK ,
2320 012330 042767 174377 005204 BIC 8174377, WORK
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RP1IC RELIRBILITY TEST MACYLL &7i732) 16-SEP-76 16:12 PRGE 55

DoRFFB.PILL *2add TEST T nadas
2321 012336 Q16?7 005200 005074 MOV WORK , SRPCS sSELECT THE UNIT
2332 012344 005~7 00SII0 ST aRPDS
2333 013350 1003 BPL PFTI
2324 012352 105777 DOSI1OM 7ST8  aRPCAL :SELECTED CYLINDER SHOULD BE ZERO
2335 012256 00141l BEQ 1§
2326 012360 005067 002166 CLR EXPS
2327 012364 005067 002164 LR RECS
£328 013370 117767 00SO66 002156 MOVE  SRPCA},RECS
2329 012376 104401 HL +] :HEADS DID NOT RESTORE T0 O
3330 012920 00042 BR 2% ON POMER FAILURE
2331 012402 012700 017556 18 MOV 8QUTBUF , RO
£330 0lou06 202720 025252 4§ CHP 825252, IROJ+  :DID MEMORY RETAIN PATTERN ON PF
3333 Qll4ie 0OI00CM SNE 3$ :BRANCH IF NO
2334 012414 020067 003262 CMP RO, MEMSIZ
2335 012420 00137 8NE 4§
2336 012422 000416 BR 28
2337 Ql2vey 012767 025252 002120 38: MOV #25252.EX°$
2338 012432 O160E? 177076 Q02LIY MOV -3(RD) .RECS
2339 Dlgw40 10W03 HLT +3 CONTENTS OF MEMORY CHANGEC AFTER PF
2340 012442 DOYSk? 168616 JSR RS,PRINTS :PRINT MESSAGE
2341 0I244€ 01bl127 MESY :PRINT MEMORY LOCATION
2342 QI24SG 010067 167106 MOV RO, TTY
5333 8}3“5“ 004767 166664 28 ISR PC.PRINTR : TYPE LOCATION WITH LEACING QEROS
2345 0154@5 DOYS67 166630 ISR RS, PRINTS :PRINT MESSAGE
2346 Q12464 017931 END . :END OF TEST
533; 012466 000000 HALT
5323 . -POWER FAIL TRAP MANDLER
235! 012470 012767 012500 185326 PFD: MOV sPFU. 24 :SET JP POWER UP VESTOR
gggg 012476 000774 B8R PFD
gggg :POMER UP TRAP HANDLER
2356 012500 012767 003026 165316 PFU: MOV 026,24 :SETUP TRAP CATCHER
2357 0i2506 OCSD6? 165314 CLR 26 i i
2358 012512 012706 000500 M3V aSTKPIR, 5P :RESTORE STACK
2359 012516 000667 BR PFTL :VERIFY POWER CCWN SEGUENCE
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DoRPFB.PIL 23 SUBRILTINES ##e
ggsx .SBTTL ##% SUBROUTINES ###
-
2363 : THIS ROUTINE QUTPUTS THE FUNCTION FOUND AT
sggg s THE CALL + 2.
9366 0125 ? 00118y FUNCT: JSR RS, DSKNOS SELECT THE UNIT
§3s§ 8:§s§9 8?:?97 004750 0O4T20 MOV OMA, IRPOA :SETUP DISK ADDR REG
2368 012532 116777 004740 004710 MOVB CYLfNDER JRPCA ;SETUP CYLINDER ADDR REG
2369 012540 016777 004742 004700 MOV BUF , JRPBRA 'SETUP BUS RODR REG
2370 013846 Q16777 004728 004670 MOV unotr ARPWC :SETUP WORD COUNT
2371 012554 0O0S4r? 00u4eEY NEG dRP : COMPLIMENT WORD COUNT
2372 012560 J11S67 0000IM MOV (RS) FNLT :GET RPCS FUNCTION
2373 012564 0e270S 000002 ADD  #2,RS :UPDATE RETURN ADOR
2374 012570 116777 000004 004842 MOVB  FNAT.aRPCS :OUTPUT THE FUNCTION
2375 01257 000205 RTS RS
gggg 012600 0000C0 ENCT: O
e f
2378
gggg :RF11 DISK INTERRUPT HANDLER
2381 012602 005067 004726 DKINT: CLR INTERR :CLEAR THE ERROR FLAG
2382 012606 005777 004626 15T JRPCS :TEST FOR ERROR
2383 0loele 100402 BM] 18
2384 012614 OCOIE7 (QQ0322 IMP xnrsxr :JUMP IF NO ERRORS
2385 019620 010867 004710 18: MOV SP, INTERR :SET INTERRUPT ERROR FLAG
2386 012624 005767 004700 ST RDERR :1S THIS THE FIRST ERRCR ATTEMPT”
2387 012630 00140 BEQ 2 :BRANCH IF YES
2388 012632 032737 000020 177570 BIT 884, J8SUR :TYPE ALL ERROR ATTEMPTS?
2389 012640 OOIS2M BEQ oK1l :BRANCH IF NO
2390 012642 634399 25: HLT :STATUS ERROR AFTER INTERRLPT
2391 012644 00CGO2 0O4SBE BIT 881, IRPCS :CHECK FOR RERD
2332 012652 001012 BNE DELMES :BRANCH IF WRITTING
5393 012654 004567 16E40M JSR RS, PRINTS :PRINT MESSAGE
2394 (012660 OQl6410 MES13 :GIVE 8 OF READ ATTEMPT
2395 012662 016767 DO4BM2 16EET2 MOV ROERR, TTY
239 012670 004767 1BEYB2 JSR PC, PRINTS s TYPE LOCATION-SUPRESS ZERCS
gggg 012574 010667 004624 3s: MOV SP. INTERR
2399 0:2700 00S067 000274 DELMES: CLR INT1
2400 012704 117767 004540 000266 MOVE  JRPCR, "NTI -GET CYLINDER ADDR
2401 012712 017767 D0O4534 000256 MOV aRPDA. INTO :GET HEAD AND SECTOR ADOR
2402 012720 042767 160360 000250 BIC nxsoaéo INTO  :CLEAR UNWANTED BITS
2403 012726 038777 00000I 0O4S22 BIT aRPER :WAS IT AN ROOR ERROR?
c4C4% 012734 001026 BNE Rrohc :BRANCH IF YES
2405 012736 032767 000017 000232 BIT 817, INTO :15 SECTOR = T0 O
2406 012744 O0IND BEQ DEC K :YES - BRANCH
24C7 012746 0053t? 000224 DEC INTO :BACK UP COUNT
2408 012752 000417 BR REDAC
2409 012754 132767 000037 000215 DECTK: BITB 327 INTO+! IE n:ng 10 0
2410 012762 (001406 EQ cly YES - BRANCH
2411 012764 105367 000207 DECB  INTO+} :BACK UP HERD
e412 012770 052767 000611 000200 BIS 811, INTO :SET UP SECTOR
2413 012776 00040S BR REDAC
e4i4 013000 012767 011411 000170 DECCY: MOV u11u11 INTO
c+16 013006 00S3e? O0CO:66 DEC INT)
2416 013012 REDAC :
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}RBILITY TEST MACYIL 27(732)

d#2 SUBROUTINES 22

Q04567
0le4ay

032767
001401
COCu461

166246

000122
166272
000106
166166
00C074
166244
001000
002000

00001S
og4e72

004304
002642
gle0le
171114

000040

004246
004244
004234

00C040

166534

000134

166502
000106

166454
004340

004326
004278

0Q42SH

004254
004250
004243

004216

FOS

16-SEP-76 16:12 PRAGE §°

ISR RS,PRINTS :PRINT MESSAGE
MES1Y +REPORT CYLINDER ACCR
MOV xuré 7Y
JSR PC,PRINTS : TYPE LOCATION-SUPRESS ZERCS
CLR INtL
MOVB  INTO+l,INT!
JSR RG,PRINTS :PRINT MESSAGE
MESLS :REPORT HEAD ADDR OF FAILURE
MOV INTL,TTY
JSR PC,PRINTS s TYPE LOCATION-SUPRESS ZERQS
move  INYD,INTI
JSR RS, PRINTS -PRINT MESSASE
MES1S :REPORT SEC ADOR OF FAILURE
MOV INT1, TTY
JSR PC,PRINTS : TYPE LGCATION~SUPRESS 2EROS
OKIl: Séé agg,anpos 1S DRIVE UNSAFE?
HALT :DRIVE UNSAFE
BIT 8810, 3RPOS *SEEK INCOMPLETE?
BEQ INTEXT :BRANCH IF COMPLETE
MOVB  #15,aRPCS RECALIBRATE
INTEXT: TSTB  aRPLS
BPL =Y :MAIT FOR DONE
TST JRPDS
BPL .Y :WRIT FOR RERDY
ST BCKFLG :DID WE COME FROM BACKGROUND TEST?
BEQ 18 :BRANCH IF NO
MOV sNPRRET, (SP) :MODIFY RETURN AODR
18: ggg SP, INTF(G :SET INTERRUPT OCCURRED FLAG
INTO: 0
INT!: 0

;RCUTINE TO SET UP CYLINDER AND DISK ~DDRESS FRCM
; OPERATOR INPUTS DURING CONVERSATION MOOE.

OPDSEL : ggg OE&.FLRG :USE OPERATOR ADDR?
RTS PC +NO
MOV SCYL,CYLINDER  :GET CYLINDER ADOR
MOV SSEC . DMA :GET SECTOR ADOR
sgga ggeo,onn+1 :GET HERD ADDR

;ROUTINE TO SETUP DISK BUFFERS

:ADC_WORD COUNT TQ STARTING DISK ADDRESSES

; COMPARE CALCULRTED ADORESS TO TERMINARTING RDDRESS

DISBUF: gég IEE.FLRG ;:0I0 OPERARTOR SUPPLY RDOR"

BR BUFEXIT : OPERATOR DEFINED DISK ADDR




RPI1C RELIRBILITY TEST MACYI11 27(73g2)
##% SUBROUTINES #x

DRPFB.PIL
e¥73 0132%e
2479 013256
2475 013264
g4’s 0l327e
eN77 013200
2478 013306
2479 013310
c4E0 013314
c481 013320
2482 013322
2483 013324
248y 013332
2485 013340
g4sh 813396
2437 013354
c<38 013356
2488 Q1336e
2430 013364
a3l 01337
2492 01337
e493 013402
2434 013404
435
c43%

43?7

2498

2499

2500

eS31 013406
2502 013kle
2503 013414
2504 (13420
2505 0134eM
596 013430
2507 Q13436
2508 013444
2509 013446
eSid 013482
2511l 013460
2512 013466
25i3 013474
2514 013500
2S1S (013504
eSle 013506
2517 013514
2518 013516
2519 013%22
eSe0 013524
es2l 013530
2522 013536
2523 013540
2524 01354
2528 (13546
2526 013552
2527 013580
2528 013562

Q04767
016767

105767
100015

022767
001403
005267

000s20
004240
0Q4210
177760
000011

00416M
004202

000017
004142
160377
0000e3

004117

004110
204102
000313

004082

004060
004052
000002
000200
004046

004074
0g4022
og4012
160360
004046
004040
000011
004020

004012
000023

003777

003770
000312

003762

004260
004259
0C4242
004234

DO4146
00302
0O417Y
00416:

004074

004026
004330

004052
004062
004046

004026

00400S

003770

GOS

16-SEP-76 16:12 PAGE S8

JSR
MOV
INCSEC: MOV
BIC
cMP
?EO
DECBLK: DE

INCSUR:

SWSUR: ¢CLR

LS2

aLbcx WORK 1
DMA, WARK
s17? B0, WORK
211 WORK
INCSUR
DM
B. .K
cnons

£ Bia

onn WORK
8160377, WORK
saa WORK+]
SWS(R
DOMA+|

DECBLK
OMA
CYLINDER

8313, CYLINDER
BUFEXIT

;OEFINE BLOCK SIZE

;GET DISK RDOR
sMASK OUT SECTOR COUNT
s CHECK FOR LRST SECTOR
CHECK SURFRCE
?ECTOR COUNT
OM BLOCK COUNT
LHP DMA TO RPDA

FEQCH EDDRESS

; +1 SURFACE

: INC HERD NUMBER
tRECYCLE

;CLEAR THE DISK ACDRESS

;HAS LAST CvL BEEN EXCEEDED?
:BRANCH IF YES

BR DECBLK
;COME HERE AFTER DETERHINING THE STRRTING ADOR OF THE NEXT
s TRANSFER, NOW CHECK TO SEE THERE 1S ENOUGH ROOM ON THE DISK
{10 _MAKE THE TRANSFER. IF NOT MODIFY THE WORD COUNT FOR THE FINAL

: OUTPUT.

CMDRE: TSTB
BUFEXIT: CLR

BUF INX: CLR

B
XINCSEC:DINC

XINCSUR: CLRB

13: CLR

FLAG
gUFINX

CYLINDER

uaOU anc
éuaoét WRDCT

WORK2

OMA, WORK
CYLINDER, WORK3
2160360, NORK
WORK2

WORK]

EXTDR

811, WORK
XINESUR

WORK

XINCSEC

WORK

823, WORK+1
18

WORK+}]
XINCSEC
WORK

8312, WORK3

cs
WORK3

:CHECK FOR LAST DISK BUFFER

;CLERR ADDRESS BITS
:CLR CYLINOER REGISTER
: INC STOCK POINTER

sEX1T
; CLEAR BLOCK COUNTER

; INCREMENT BLOCK COUNT
:DECREMENT TOTAL BLOCKS REQUIRED
SEXIT IF BLOCK COUNT SATISFIED

s CHECK_THE DISK ADDRESS T0

SEE IF THERE IS ENOUGH ROQM

;70 MHANDLE THE OQUTPUT REQUESTED

;ARE WE ON THE LAST CYLINDER®
:BRANCH IF YES




HOS

RP11C RELIABILITY TEST MACY1l 27(?732) 16-SEP-76 16:12 PAGE 59
DoRPFB.PII ¥ SUBROUTINES ¥»#

2529 013566 Q00742 B8R XINCSEC

2530 013570 016767 003752 003676 2%: MOV WORK2, WRDCT :COME HERE IF THERE IS NOT

3531 013576 00024! - cLC :ENOUGH ROOM TO HANDLE THE

8532 (013600 006167 003670 - ROL WRDCT ‘REQUESTED OUTPUT. MODIFY THE

2533 oxggoq 006167 003684 ROL WRDCT s JORDCOUNT TO FILL THE REMAINING

2539 013610 006167 003660 ROL WRDCT : SURFACE.

2535 013614 006167 003654 ROL WRDCT

2536 013620 006167 003650 ROL WROCT

2537 013624 006167 003644 ROL WRDCT

2538 013630 006167 003640 ROL WRDCT

2539 013634 006167 003634 ROL WRDCT

£540 D0I3640 52767 000200 003616 BIS 8200, FLRG

3541 013646 000207 EXTOR: RTS PC EXIT

2542

2543

SEJ; sROUTINE TO SELECT THE DISK UNIT

o546 013650 016767 003610 003664 DSKNOS: MOV FLAG, WORK sFETCH THE FLAG WORD

o547 013656 006067 003660 ROR WORK

2548 013662 006067 OC3654 ROR WORK

o549 013666 000241 cLC

2550 013670 000367 003646 SWAB  WORK

2551 013674 042767 174377 003640 BIC 8174377 WORK  ;MASK THE DISK NUMBER A

252 013702 016777 003634 003530 MOV WORK , gRPCS :LORD THE ADDRESS IN THE ADDRESS REG

2553 013710 005777 003544 157 arRPOS IS THE UNIT READY?

2554 013714 100401 BMI 18 BRANCH IF READY

2555 013716 104400 HLT :SELECTED UNIT NOT RERDY

2556 013720 (3 18: RTS RS LEXIT

2557

2558

sggg ‘ + INITIALIZE THE VECTORS

2561 013722 012767 001112 184104 INIT: MOV 8ERROR, 34 :SETUP TRAP VECTOR

2562 013730 012767 000340 164100 MOV $PRI7. 36

2563 013736 012767 001004 164064 MOV 8SCOPES, 30 :SETUP EMT VECTOR

o564 013744 012767 000340 164080 MOV $PR17.3

2565 013752 012737 012602 (000254 MOV sOKINY, SaVECTOR ;SETUP DISK INTERRUPT VECTOR

2666 013760 012737 000340 000236 MOV $PRI7, 8STATUS :

o567 013766 019737 000340 177776 MOV $PRI7. J8PSW : LOCKOUT INTERRUPTS

2568 013774 000207 RTS PC

5253

5%;5 : THIS ROUTINE CONVERTS R WORD COUNT TO A BLOCK COUNT

2573 013776 012767 000377 003516 BLSZ: MOV 377, BLOCK :DRIVE BLOCK SIZE

2574 014004 016767 003464 003530 MOV WRDCY, WORK :FETCH WORD COUNT

2575 0i4012 036767 003504 003522 BIT BLOCK | WORK

2576 014020 001410 BEQ RORBLK

2577 014022 046767 003474 003512 BIC BLOCK , WORK :GET UP BLOCK OVERFLOW

2578 0I4030 005267 003466 INC BLOCK ,

2579 014034 066767 003462 003500 ADD BLOCK , WORK

2580 0I4042 000367 003474 RORBLK: SWAB  WORK

2581 014046 016767 003470 003446 MOV WORK , BLOCK :BLOCK COUNT

2582 014054 000207 RTS PC EXIT




RPIIC RELIRBILITY TEST MACYl]l 27(732)
DZRPFB.PI1IL 223 SUBROUTINES wx#

25385

9598 014056 016701 003402
. 2589 Q14062 006031

2590 014064 00800]

2591 Q14066 005067 0000IM

2592 (Q14C72 Q042701 177770
14076 116167 014110

0 000002
2534 O0I4104 000207

5 000000

0 001 002 004
3 013 020 040
& i1CO 200

eb09 014120 016700 003360
16767 003344 003410
ie701 017556
22700 000034

cbl4 OI4144 022700 000032

2615 0I4150 001406

2616 014152 01602) 014556
2617 0QI4185 005367 003360
2618 0l4162 001373

2619 014164 000207

2620 Ql4166 012721 177777
2621 0j4172 005367 003344
2622 014176 001404

2623 014200 00502}

2624 014202 005367 00333
2625 014206 001367

226 014210 000207

2628 014212 016767 000134 000136

2629 014220 016767 000130 000132
eb30 014226 016700 000120
gb3l 014232 016704 000116
eb3e 0i4236 012703 000007
633 0l4242 005002

gb34  0l4244 006300

2635 014246 006104

2e36 014250 006102

2637 014252 005303

2638 014254 001373

cb33 014256 066702 000070
240 0Ol42e62 (005504

105

16-SEP-76 16:12 PAGE &0

:CETERMINE THE APPROPRIATE ATTENTION BIT FROM
; THE UNIT NUMBER.

GATTN: MOV FLAG,RI

ROR
ROR Rl :GET UNIT NUMBER
CLR ATIN

BIC 817777 s ISOLATE UNIT

ggge SETNB(RI) ATTN iGET ATTENTION BIT

RTTN: O
ATTNB: .BYTE 1,2,4,10,20,40,1C0,200

.EVEN

;ROUTINE TO SELECT DATR PRTTERNS FOR TEST
:ENTER FROM JSR PC PASEL

PASEL: MOV PATNU, RO :SET UP PATTERN NUMBER
MOV WRDCT . WORK :SET UP WORK
MOV 80UTBUF ,R1 :LOC. OF OUTBUFFER
CMP 834, RO :TEST FOR RANDOM DATA NUMBER
BEQ RANDOM :G0 GENERATE RANDOM DATA
CMP 832, RO : IS THIS PATTERN 15
BEQ PaT}32

FILDAT: MGV PQTO(O),(1)+ :FILL BUFFER
DEC WORK :DEC. WORK COUNT
BNE FILDAT :LORD NEXT WORD
RTS PC ' BUFFER FULL

PATT32: MOV 8177777, (1)+  :INSERT ALL ONES PATTERN
DEC WORK
BEQ 18
CLR (1)+ :LORD ZERO PATTERN
DEC WORK : DECREMENT WORD CQUNT
8NE PATT32 :LO0P IF NOT ZERQ

18: RTS PC TEXIT
- RANDOM DATR GENERATOR SUBROUTINE
RANDOM: MOV LONUN, LOSAY

MOV HINUN, HISAV

18: MOV LONUN RO ;SET U Ig LOW

P RO WITH S DI

MOV HINUN, R4 ;SET UP Rl WITH S DI HIGH
MOV 47 ,R3’ ;SET UP SHIFT COUNT
CLR R2 ;CLEAR R2

es: ASL RO sSHIFT RO LEFT AND
ROL R4 :ROTATE CARRY INTO LSB OF Rl INTC
ROL R2 sROTATE CARRY OUT OF R1 INTQ R2
DeC R3 : DECREMENT R3
BNE cs : CONTINUE SHIFT LOOP
RDD LONUN,R2 :ADDN IN NUMBER T0 MAKE X 129
ROC R4 : PROPOGATE CARRY
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RP11C RELIRBILITY TEST MACYIl 27(732) 16-SEP-?6 16:12 PAGE bl

DZRPFB.P1I #x% SUBROUTINES #x#
2641 014264 066704 0D00O6M ALD HINUN,RY :ADON IN NUMBER 70 MAKE X 129
2642 014270 005502 ADC R2 : PROPOGATE CAR
2643 0Olvcze 062700 001057 ADD #1057, R0 : ADON LOW consrnnr
o644 014276 0OSSOM ADC RY : PRCP0GATE CARRIES
2645 014300 005502 ADC R : PROPOGATE AGAIN
2646 014302 062704 047401 ADD 847401, R4 :ADDN HIGH consrnnr
2647 014306 005502 ADC R2 s PROPOGATE CARR
2648 014310 062702 000008 ADD 86, R2 *A0DN HIGHEST consrnnr
2648 014314 060200 ADD R, RO s REPRIME RO uxru HIGH DIGIT
2650 014316 00SSON ADC RY *PROPOGATE CARR
2651 014320 010067 000026 MOV RO, LONUN ,PUT RO BACK IN LONUM
o652 014324 010021 MOV RO (1)+ *HOLD LONUM FOR PROGRAM
2653 014326 00S36? 003210 DEC WORK
2654 014332 001408 BEQ EXGEN
2655 014334 010467 000014 MOV Rq HINUN :PUT R1 BACK IN HINUM
2656 014340 Olou2l . MOV (1+ 'HOLD HINUM FOR PROGRAM
2657 014342 00S367 003174 DEC uohx
2658 014346 001327 BNE 1§
2659 (014350 000207 EXGEN: RTS PC :RETURN TO PROGRAM
2660 014352 000000 LONUN: O
2661 (014354 000000 - HINUN: O
2662 014356 DO000D LOSAV: O
2663 014360 000000 HISAV: O
Seee
2666 014362 032767 000002 184652 MSG:  BIT $81 HLTCTS : TYPE ENTIRE MESSAGE
2667 014370 001033 BNE 18 :BRANCH IF NO
2668 014372 004567 164666 ISR RS, PRINTS s PRINT MESSAGE
2669 014376 016273 MESS
2670 014400 004567 164660 ISR RS, PRINTS : PRINT MESSAGE
2671 014404 016067 MES2A
2672 014406 017767 003046 165146 MOV aRPDS, TTY
2673 014414 004767 164724 ISR PC, PRINTR s TYPE LOCATION WITH LEACING QERCS
2674 014420 004567 164640 ISR RS, PRINTS :PRINT MESSAGE
2675 014424 016045 MESIA
2676 Ol4426 017767 003024 165126 MOV JRPER, TTY
2677 014434 004767 164704 ISR PC,PRINTR : TYPE LOCATION WITH LERDING GEROS
2678 014440 DO4S67 164620 ISR RS PRINTS :PRINT MESSAGE
2679 014444 016056 MES2
2680 Ol444e 017767 002766 165106 MOV aRPCS, TTY
2681 (014454 O0O4767 16466M JSR PC, PRINTR - TYPE LOCATION WITH LEADING QEROS
2682 014460 032767 000001 1e4554 1S§: BIT 8B, HLTCTS :TYPE EXP-REC
2683 014466 001001 BNE a :BRANCH IF YES
2684 014470 000207 _ RTS
2685 014472 032767 000002 le4s4e 2%: BIT lBl,HLTCTS
2686 014500 001403 BEQ 33
2687 014502 004567 164556 JSR RS,PRINTS sPRINT MESSAGE
2688 014506 016465 MES17
2689 014510 33:
2690 014510 00YSE? 164550 JSR RS,PRINTS s PRINT MESSAGE
2691 014514 016505 MES18
2692 0i4Sie 016767 000030 165036 MOV EXPS, TTY
2693 014524 004767 164614 JSR PC,PRINTR s TYPE LOCATION WITH LEADING QEROS
2694 014530 004567 164530 JSR RS, PRINTS ' PRINT MESSAGE
2695 014534 0152} MES19

2696 014536 016767 000012 165016 MOV RECS, TTY
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RPL11C RELIABILITY TEST MACYL1l 27(732) 16-SEP-76 16:12 PAGE b2

ZRPFB.PI1 #k% SUBROUTINES *¥#
2697 0I4S44 Q04767 164574 ISR PC,PRINTR - s TYPE LOCATION WITH LERDING QERGS
2698 014550 000207 RTS PC
26399 014552 000000 EXP$: O
2700 014554 000000 RECS: O
2701
2702
2703
2708 .EVEN
aggg :RF11 DATA PATTERNS

I'd
2707 014556 163126 PATO: 163126
2708 Q14860 052525 PATl: 052525
703 014552 125252 PAT2: 125252
710 014868 (031463 PAT3: 031463
711 QI4566 007417 PATY: 007417
712 014570 01042} PATS: 010421
2713 O0l4572 021042 PATE: 021042
2714 014579 942104 PAT?: 042104
2715 014576 104210 PAT10: 104210
2716 0148500 167356 PATIL: 167356
2717 014602 156735 PATI2: 156735
2718 014604 135673 PAT13: 135673
2719 014606 073567 PATI4: 073567
2720 014610 0CODCI PAT1S: 000001
s;gé :PAT16 RANDOM DATA
2723 : THIS ROUTINE COMPARES THE DATA READ AGRINST THE CATR EXPECTED.
2724 *ALL ERRORS ARE REPORTED TO THE OPERATOR. IF BIT 5 OF THE SWITCH
272s *REGISTER IS SET, THIS ROUTINE WILL CONTINUE COMPARING AFTER AN
2726 ] :ERROR HAS BEEN FOUND AND WILL REPORT UP TO 3 VERIFY ERRORS
2727 - :WITHIN THE SAME INPUT OPERATION.
2788 DINB12 012767 177775 002720 COMPAR: MOV #-3, ERCOUNT :ERROR RETRY COUNTER
2729 0i4620 016767 002650 002720 MOV WRDAT, WORK2 !GET THE WORD COUNT
2730 014626 012767 017556 002856 MOV 80UTBUF  SAVE  :SET UP OUTBUFFER POINTER
2731 014634 005067 002642 CLR SWITCH :CLEAR RANDOM PATTERN FLAG
2732 O0I4e40 016767 177512 165034 MOV LOSAV, LONUM :GET RANDOM BRSE NOS.
2733 014646 016767 177506 165024 MOV HISAV HINUM
2734 0l4654 022767 000034 002822 CMP #34, PATNU - IS THIS RANDOM PATTERN?
2735 0i4662 00l422 BEQ CMPLP :BRANCH IF YES
2736 014664 022767 000032 002612 CMP $32, PATNY + IS THIS SPECIAL PATTERN?
2737 0ly4e72 001037 BNE CHPLPIL s BRANCH IF NO
2738 Cl4674 005767 002602 CMPLP2: TST SWITCH
2739 014700 001006 BNE 18
2790 014702 012767 177777 177842 MOV s$77?77 EXP§  ;EXPECT ALL ONES
2741 014710 010667 002566 MOV b, SWITEH :SET THE FLRG
2742 014714 000433 BR WROCMP :GO COMPARE DATA
2743 014716 005067 002560 18: CLR SWITCH
2744 014722 005067 177624 ¢LR EXPS$ :EXPECT ALL ZEROS
2745 014726 DO0426 BR WRDCMP :GO COMPARE DATA
2746 014730 005767 (002546 CMPLP: TST SWITCH
2747 014734 001010 BNE 2$
2748 014736 004767 164622 JSR PC, RANDS : GENERATE TWO RANDOM NOS.
2749 014792 016767 164734 177602 MOV LONUM, EXPS tGET EVEN RANDOM WORD
2750 014750 010667 002526 MOV SP, SWiTCH :SET RANDOM PATTERN FLAG
2751 014754 000413 BR WROCMP

2752 014756 00S067 002520 2s: CLR SWITCH
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DZRPFB.PI1 ¥#% SUBROUTINES w##
2753 014762 016767 164712 177562 MOV HINUM, EXP$
2754 014770 00040S . BR WRDCMP
2755 014772 016700 002506 CMPLPL: MOV PATNU, RO
2756 014776 016067 014556 177546 MOV PATO(RO) ,EXPS
2767 015004 027767 002502 177540 WRDCMP: CMP JSAVE, EXPS : COMPARE DATA
2758 0158012 001021 BNE WDERR :WORD IN ERROR
2759 015014 005367 002526 WRDINC: DEC WORK2 :DECREMENT THE WORD COUNT
2760 015020 001415 BEQ ADAM ‘EXIT ROUTINE IF ZERO
2rel 015022 062767 000002 002462 BLADI: RDD 82, SAVE s UPDATE PATTERN RDDRESS
2762 015030 022767 000032 002446 CMP $32, PATNU
2763 015036 101362 BHI WROCMP :BRANCH IF STANDARD PATTERN
2764 015040 022767 000034 002436 CMP 834, PATNU :1S THIS RANDOM PATTERN
765 0.5046 001730 BEQ CMPLP *BRANCH IF YES
2766 015050 000711 BR CMPLP2 :BRANCH IF YES
2767 015052 00075 BR WRDCMP : COMPRRE NEXT WORD
2768 015054 000207 ADAM:  RTS PC EXIT THIS ROUTINE
2769 015056 00S767 187226 WDERR: TST INTFLG :DID INTERRUPT OCCUR YET?
2770 015062 001750 BEQ WROCMP tBRANCH IF NO
2771 015064 017767 002422 177462 MOV 2SAVE ,RECS :GET GOOD DATA
2772 018072 010667 002436 MOV SP, INYERR :SET ERRORR FLAG
2773 015076 005767 002426 ST RDERR :1S THIS THE FIRST READ ERROR?
2774 01510z 0O1404 BEQ 33 *BRANCH IF YES
2775 015104 032737 000020 177570 BIT 884, JuSWR :PRINT ALL RETRY ERRORS?
2776 015112 001520 BEQ 18 :BRANCH IF NO
2777 QIS114 104483 33: HLT +3 :DATA COMPARE ERROR
2778 015116 00S06? 002400 CLR BLOCK :CLEAR THE BLOCK COUNTER
2779 0158122 016767 002346 002412 MOV WROCT, WORK :GET THE WORD COUNT
2780 015130 166767 O0C2412 002404 SuB WORK2 | WORK :DETERMINE DISTANCE OF FAILURE INTO BUFFER
2781 015136 162767 000400 002376 28%: SUB 8400, HORK
2782 01144 100403 BMI 8g
2783 015146 0D0S267 002350 ING BLOCK :UPDATE BLOCK COUNT FOR EACH 400 WORDS
27684 015152 000771 BR 28 )
2785 015154 062767 000400 002360 68%: ADD $400, WORK :RESTORE POSITIVE NUMBER
2786 015162 016767 002312 002354 MOV DMA, WORK *GET ..EAD AND SECTOR ADDRESS
2787 D18170 016767 002302 002352 MOV CYLINDER,WORK3 :GET CYLINDER ADDRESS
2788 015176 005767 002320 5§: ST BLOCK : 1S THE BLOCK COUNT ZERO?
2789 015202 001427 BEQ 7$ *BRANCH IF YES
2790 015204 005367 002312 DEC BLOCK s DECREMENT BLOCK COUNT
2791 015210 122767 000011 002326 CMPB  #11,WORK1 :DETERMINE THE CYLINDER, HERD.
2792 016216 001403 BEQ N§ AND SECTOR ADDRESSES OF THE
2793 015220 005267 002320 INC WORK1 : COMPARE ERROR
2794 015224 00076M BR 13
2795 016226 105067 002312 4§: CLRB  WORK]
2796 015232 122767 000023 002305 CMPB  #23, NORK1+!
2797 015240 001403 BEQ X3
2798 015242 105267 002277 INCB  WORK1+l
2799 015246 000753 BR c$
2800 015250 00S067 002270 b3: CLR WORK 1
2801 015254 005267 002270 INC WORK3
2802 015260 000746 BR $
2803 015262 7%:
2804 015262 004567 163776 JSR RS, PRINTS sPRINT MESSAGE
2805 015266 0Ied424 MES1Y *GIVE CYL ADDR
2806 015270 016767 002254 1E4264 MOV WORK3, TTY
2807 015276 004767 164054 JSR PC,PRINTS - TYPE LOCATION-SUPRESS ZEROS
2808 015302 00S067 002224 CLR ACAVX




RP11C RELIRBILITY TEST MAaCYll 27(732)
x#x SUBROUTINES #x#

ZRPFB.PIL
2009 015306
s217 Bledld
812 015322
2813 015230
2814 01533
2815 015342
2816 015346
2817 015250
2818 01533
2819 01536
£820 015356
5821 015370
2822 (015376
2823 015402
2824 015410
2855 Q15414
2856 015420
2857 Q15482
2828 015430
2829 015434
2830 01544z
2831 015444
2932 015450
2833 015482
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843 015456
2844 0I54EY
2845 (015470
2846 015472
2847 015500
2848 015506
2849 (015514
2850 015522
2881 015596
852 (015534
2853 01553
2854 015540
2855 015546
2856
2857
2858
2859 015550
2860 015556
2861 015564
2862 015570
2863 015574
2864 01357

116767
04567
1644}

016767

004767

116767

004567

016452

016767

004767

004567

gle3le

016767

005267

016767

004767

004567

016410

016767

004767

032737

001604

00Seb?

001601

000167

052777
105777
100375
012737
012767
012767
012767
005777
022767
001001
000407
062767
000765

162767
012767
005067
005737
001403
162767

002233
163744

J022d4
164022
002204
163716

002156
1637 4
103676

002146
002130
002124
163742
163644

002102
163722
000040

002070
177336

000001
001750

000340
015550
000340
017446
001764
157446

020000

020000
000006
162216
000042

00Se70

002216

164232
002170

164204

002134
164182

164132
177570

001754

177776
162276
162272
001770

001756

001744

001734
162220

00i706

MOS

16-SEP-76 16:12 PAGE B4

; PRINT MESSAGE
: GIVE HEAD AODR

; TYPE LOCATION-SUPRESS ZEROS

; PRINT MESSAGE
:GIVE SECTOR ADDR

; TYPE_LOCATION-SUPRESS ZEROS
:PRINT MESSAGE

;GET WORD COUNT INTO SECTOR

; TYPE _LOCRTION-SUPRESS ZEROS
:PRINT MESSAGE

; TYPE LOCATION-SUPRESS ZERCS
:CONTINUE COMPARING?

:BRANCH IF NO

:UPDATE ERROR COUNTER

; CLEAR THE DISK

;LOCK UP PRIORITY LEVELS
:SET UP 10 BUS TRAP

;SET UP FOR 4K

sREFERENCE MEMORY

:TEST FOR 28K

:BRANCH IF LESS THAN 28K

:LAST REFERENCE MADE TO 1,0 REG.
:SET_UP _FOR NEXT MEMORY REF,

:GO REFERENCE MEMORY

;RESTORE I1/0 BUS TRAP

; UNDER MONITOR CONTROL?
:BRANCH IF NO
sALLOW ROOM FOR THE MONITOR

MOVB  WORK!+1,ACNVX
JSR RS, PRINTS
MESIS
MOV ACNVX, TTY
JSR PC,PRINTS
MOVB  WORKI,ACNVX
JSR RS,PRINTS
MES1B
MOV ACNVX, TTY
ISR PC,PRINTS
ISR RS PRINTE
MESS
MOV WORK , ACNVX
INC - ACNVX
MOV ACNVX, TTY
JSR PC, FRINTS
ISR RS, PRINTS
MES13
MOV RDERR, TTY
ISR PC,PRINTS
18: BIT %85, JuSUR
BEQ ADRM
INC ERCOUNT
BEQ ADAM
IMP WRDINC
s EXTENDED MEMORY EXERCISER
: THE PROGRAM osrsnnlnes HOH MUCH MEMORY
*1S ON THE svsrsn THEN 1T
:GENERATES A RANDOM BUFFER THAT SIZE
:AND WRITES AND WRITE CHECKS THE DATA
EXTMEN: BIS B0, JRPCS
1578 R pLsS
8PL
MOV oPRI? 24PSW
MOV sMAXREF Y4
MOV $PRI7. B’
MOV 817446, SAVE
EXREF: TST 3SAVE
CHP $157446, SAVE
BNE 18
BR MAXRF 1
18: ADD 820000, SAVE
BR EXREF
:ENTER HERE WHEN 1,0 BUS ERROR OCCURS
MAXREF: SUB #20000. SAVE
MAXRF1: MOV $6,4
CLR b
ST N2
BEQ 18
SUB #3000. , SAVE




NOS

RP1IC RELIRBILITY TEST MRCYLl 27(732) 16-SEP-76 1B:12 PAGE 65

DZRPFB.P11 ¥¥% SUBROUTINES #¥#
2865 015604 016767 001702 000070 1§: MOV SAVE, MEMSIZ -SAVE THE MAXIMUM MEMORY ADDRESS
2866 015612 162767 017556 001672 SUB SOUTBUF,GAVE  :DETERMINE THE BUFFER SIZE
2867 015620 00024 CLC
o868 015622 006067 001664 ROR SAVE :FORM WORD COUNT

869 Q15626 016757 001660 001640 MOV SAVE ,WRDCT :SAVE 1T

870 015634 042767 00000! 001650 BIC 380, SAVE :MAKE ADDRESS EVEN
2871 015642 012767 017556 001656 MOV sOUTBUF  INBUF  :STRRT OF INPUT BUFFER
2872 0186S0 0BE767 001636 001650 ACD SAVE, INBUF
2873 015656 000241 CLC
2874 015660 Q42767 000377 001606 BIC %377, WRDCT :DETERMINE MAXIMUM WORD COUNT
2875 015666 016767 001602 001614 MOV WRDCT, SKRDCT
8876 015674 012706 000476 MOV #STKPTR-2. SP
ggzg 015700 00C205 RTS RS

[

Sggg 015702 000000 MEMSIZ: O
gggé :BACKGROUND TEST FOR INTERRUPTS
2883 015704 010667 000114 NPR: MOV SP, BCKFLG :SET BACKGROUND FLAG
2884 015710 012767 030000 000102 MOV 30000, NPFRCNT  :SETUP TIMEOUT COUNTER
2885 015716 012701 016023 MOV sNPR1+1,R1
2886 O01S72z 112711 000200 MOVB %200, (R)
2887 015786 2%:
2888 015726 105421 NEGB  (R1)+
2889 015730 105441 NEGE  -(RI)
2890 015732 105421 NEGB  (R1)+
2891 015734 105441 NEGB  -(RI)
2892 015736 105421 NEGE  (R1)+
2893 015740 105441 NEGB  -(R!)
2894 015742 105421 NEGE  (R1)+
2895 015744 105441 NEGB  =(Rl)
2896 015746 105421 NEGB  (R1)+
2897 015750 105441 NEGB  -(RI)
2898 015752 10S421 NEGB  (R1)+
2893 015754 108441 NEGB  ~-(R1)

2900 015756 105421 NEGB  (R1)+
2901 015760 105441 NEGB  -(R1)
2902 015762 105421 NEGB  (R1)+
2903 015764 105441 NEGB  -(RI)
2904 015766 102401 BVS 18

2305 015770 000000 HALT ;ARITHMETIC OPERATION FRILED RUN DIAG
2906 015772 005367 000022 18: DEC NPRCNT

2907 015776 001353 L BNE 2%

2308 016000 104400 HLT s OPERATION TIMED OUT WAITING FOR INTERRUPT
2309 016002 004567 163256 JSR RS, PRINTS :PRINT MESSAGE

2910 016006 016562 TIMO

sgié 016010 000000 HALT

2913 016012 005067 000006 NPRRET: CLR BCKFLG

2914 016016 000207 RTS PC

2915 016020 000000 NPRCNT: 0

2916 ule022 000000 NPR1: 0

2917 016024 000300 BCKFLG: O

2918

2519
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QBILITY TEST

015
0S2s24
047522

005015
041440
Q44440
042523
820075

01S
C4eSav

MRCYLL 2T(T32)
2ed SUBRIUTINES axe

Q96412
Q20131
051505

040sa?
CS1440
0s3s17
gsagle

g47sls
047524

- 051412

020123
0001ee

Q20104
051501

Qu42se0

051803

042120
Q42122

Q46SCS
Q42101
036523

gs2lll
g41S05
Q40440
0S1les
g2Ci06
030461
0S110s

0S1505
Q000G

Q40Sa4
Quasee
047117
0sili7

Q40S24
05110%

BO6

16-SEP-T6 16:12 PAGE &b

;ERRIOR MESSAGE HERDERS

MES!:

MESIR:

MESE:

MESER:

MES3:

MESY:

MESS:

MESE:

MES?:

MESS:

MESS:

MES!IC:

.EVEN

LASCIZ
ASCIZ
.RSCIZ

.RSCIZ
.RSCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.RASCIZ

.RSCIZ

.RSCIZ

.RSCIZ

15 (12> 7END OF PRSS ~
<18 (12> /RPER= 7 "
«1S> 12> /RPCSz /

«i15><l2>/RPDS= /
«15°<12> 7HORD COUNT ISSUED = ~

15> < 12> /MEMORY ADDRESS=

(181 12> /WAIT S SECONDS RNC TURN OFF PCP-11 POWER-/

<1S><12>/TEST NO /

¢15><12>/TOTAL RERERDS ON ERROR= -

«15>¢12> /STRTUS ERROR/

(15> 12> 7WORD COUNT INTO SECTOR= -

¢15) 12> /PRTTERN IN USE= -




RP11J RELIRBILITY TEST MACYL] &7(732)
DIRFFS.

PIl

29™ 016360 020116
5339 016366 000QN0
3390 016370 005015
3381 016376 047040
5983

5983 016404 0S4S03

2385 016410 005018
2986 0164lt Q47040

2987
2938 016424 J0S01S
3389 Q1e43z O4all6
2930 GGG 000
339]
2933 D16Wd1 OIS
2933 016446 036504
X%
393 Q16462 00S0IS
2986 016460 0S1:17
2897
2999 Q016465 OIS
2993 Q16472 QuO520
3000 01es00 Os1le2
3002 016505 _ 015
3003 016512 041505
3004 016820 oc0
3005
3006 018521 _ 01
3007 016526 044505
3008 01653 00D
3009 01653 _ OIS
3010 016542 047125
3011 016850 D0S310]
30i¢ Cle56 04102
3014 016562 00SOLS
301 016570 051505
3016 0I6576 040502
3017 016604 0S2517
3318 0leBl2 051508
3019 016620 042515
3020 0iek26 000124
3021
3092
3023
3024
3025 016630 00SOL%
3026 016636 040504
257 016644 051117
3028 DIbES2 040522

0S152s

Q4r1es
0av1Le

000114

Q4asee
02ril?

054503
051105

Q44012
0C0040

£42523
020075

Q42412
C425eu

gsSigle
04eS2b

Q47312
gs2i11
Q44501
000105

0Si1e0
Q47523
045503
04ellb
020124
020104

0S2ie3
Q4eice
0S1504
0S1S16
042105

g4e0le

e SUBROUTINES #»a

036505

Q42.01
000040

Q44514
020075

040805
052103

000
QueSL?

042440
000

047101
0S3440
0S2040
042506
020075

0sz10!

wm

COb

16-SEP-76 16:12 PAGE 67

MESIl: L.RSCIZ «1S)<12>/UNIT NO. /

MES12: .RASCIZ /CYL/
MESL13: L.RSCIZ <15 (12>/RERD NO. /

MESIN: .ARSCIZ «<15><12>/CYLINOER= /

MESIS: .ASCIZ <15>«12>/HERD= ~/
MES16: .RSCIZ <15 <12>/SECTOR= /

MESI7: L.RSCIZ «15><¢12>/COMPRRE ERROR/
MES18: .RSCIZ <1 <12>/EXPECTED /

MES19: .RSCIZ «1S><12>/RECEIVED ~/

MES20: .ASCIZ «15>¢12>/NQ UNITS AVAILABLE-

TIMO:  .ASCIZ «15>¢12>/PROCESSOk BACKGROUND TEST TIMED OUT/

s CONVERSATION TEXT

éPECHES: LASCIZ  <15)¢12>-STANDARD WORDS TRANSFERRED= -

CONl:  .ASCIZ «15><12>/DATA TEST ONLY? (Y OR N}-
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RP1I1C RELIRBILITY TEST MRCYIL &7(732) 16-SEP-T6 16:12 PAGE 68

DIRFFB.PLL ®a2 SUBROUTINES #»#
3033 01667y 220101 Q42Seq 052le3
3034 Q1602 (Q8TNM0 0O4blle 037831
3335 Q16710 C24040 020131 0S1363
3338 016716 Q47040 0000SI _ :
we !
3039 016722 0OSOIS 0S2aS1s 0S2114 CONe:  .ARSCIC «1S)<12>/MULTI DRIVE MODE?(Y OR N)/
3939 016730 020111 OSI110M 0S3lll
20 NEE RUB EOL B
23 B B
2044 016756 J0SO1S 052516 QM111S CON3: .RSCIZ «<1S><l2@>/NUMBER OF DRIVES 1 TO !0 OCTAL?/
3245 016784 0OS110S Q47440 020106
3046 016772 051104 053111 051505
3C47 C17°000 030440 052040 020117
3248 017206 Q30061 Q47440 052133
gggg Q17018 048101 000077
3351 017020 O0OSCIS Q44127 Q4ISI1 CONY:  .ASCIZ <15 (12>/WHICH DRIVE?/
3252 017026 Q20110 OS1104 OCS31il
ggéa 017034 037508 000
30SS 017037 Q1S Q47412 052120 CONS:  .RSCIZ «15>(12>/0PTIONRL WORD COUNT? (Y (R N)/
30S6 Q17044 Q4”511 ONCSIE  02011M ~
3357 017082 27 042122 Q41440
3088 J17060 0S2517 0S21le 020077
3059 Q017066 0OS4450 O4744C 020le2
ggg? CL17074 Q2451E 000
306 017077 01S Q46012 Q47105 CONe:  .ASCIZ  «1S><12 /LENGTH? (! TO SWRDCT)~/
3063 Q17104 052107 037510 024040
3064 Q17112 020061 Q47524 0S1440
3365 L7120 0Sll27 Q8IS0 (Qe24Sad
gggg gi71ek 000
3Cce8 Q17127 015 051412 Q40S2% CON?:  .ASCIC «<15» <12 /STARTING HERD?/
3068 Q17i34 0Selz22 Q47111 C20107
gg;? 017142 042510 042101 000077
3072 017150 00S01S Q47504 0OS4440 CONTA: .ASCIZ «15>¢12>/D0 YOU WISH TO SELECT THE DISK TEST RDOR“(Y OR N)-
3073 017156 052517 0S3440 0SIS1)
3074 Q17ie4 020110 047524 0S1440
3075 Q17172 046105 Q41505 020124
3076 017200 Q44124 020105 Q44504
3077 017206 Q4SS23 0S2040 051508
3078 Q17214 020124 042101 0S110d
3079 017222 024077 020131 0S1117
%88? 017230 (047040 0000S! ‘
3082 017234 005015 0S2123 0S1101 CON?B: .RSCIZ <15>¢12>/STARTING SECTOR?/
3083 OQOlvev2 O44S24 043516 Q0S1440
3084 017250 041505 047524 037522
gggg 017256 000

gSidl2 Q40Se4 CON?C: .RSCIZ («15)¢12>/STARTING CYLINDER®/

3087 017257 0iS
122 047111 020107

088 017264 OCSe

l...._.......»- . —_ -
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REIIC RELIRBILITY TEST MACYLL 27(732) 16-SEP-76 16:12 PAGE 69
DIRPFB.PLL #¥% SUBROUTINES »»#

3089 Q17272 Q54503 OWMSIN  ON2116
30 01730 05105 000G

3092 017304 0CS0IS O0SO117 OQW4S24 CONB:  .ASCIZ <15)<12>/OPTIONAL DATA PATTERN NO.?/
3093 017212 047117 096101 042040

X3P CI730 cooldl 02Blol Du0ca0

335 01~356 025124 051108 020116

X% OITIN 0¥sle 037k 000

3098 017391 015 O0SMI2 044532 CON9:  .ASCIZ <15 <12>/MRITE?(Y OR N)/

3093 017346 042524 02407F 020131

3100 01734 ITI7 047040 000%S)

3102 017362 00SOIS 0S1127 052111 CONIO: .ASCIZ ¢16)<12>/WRITE CHECK?(Y OR N}/
3103 017370 020105 OW4103 041505

3104 017376 037513 0SW4SO 047940

Ji05 D704 g20lee G24le 00D

07 017411 0I5 0S1012 Q40505 CONIl: .ASCIZ <15>¢12>/RERC?(Y OR N)/

3108 017416 037504 024450 047440

3109 DI~ Geoize Qa4sle oo

31: 017431 0I5 QY2412 042116 END:  .ASCIZ <15)<12>/END/

3115 31M3 80D

3113 017443 _EVEN
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LIRBILITY TEST MACYLl 27(732) 16-SEP-76 16:12 PAGE 70
11 sbe SUBROUTINES #s
;015K 1/0_REGISTERS
17940 176714 hpcg: 176714 :DISK CONTROL REGISTER
17942 176715 RPCS1: 176715 ;UPPER BYTE OF CONTROL REGISTER
17999 176716 RPWC: 176716 :WORD COUNT REGISTER
17446 176720 RPBR: 176720 ;CURRENT ADDR REGISTER
17450 176782 RPCR:  176rge ;CYLINDER ACOR REGISTER
17452 17674 RPOR: 176724 :01SK_ADDR REGISTER
17484 176728 RPDAI: 176725 ; TRACK ADDRESS
17486 176712 RPER: 176712 ;ERROR REGISTER
17460 176710 RPOS: 176710 ;OEVICE STATUS REGISTER
17462 1767 RPCAl: 176723
;DEDICATED REGISTERS
17464 000000 FLRG: O : INTERNAL PROGRAM FLAG WORD
17466 000000 SCyL: @ :OPERATOR SELECTED CYLINDER
17470 0B000CO SHED: O ; OPERATOR SELECTED HEAD
17472 0000CQ SSEC: O :OPERATOR SELECTED SECTOR
7474 009900 WROCT: O sWORKING WORD COUNT
7476 000000 CYL INDER: 0 sWORKING CYLINCER ADOR
7500 000000 DMA: @ sWORKING CISK ADDR
7502 00000C SWITCH: 0
7504 ooooag PATNU: O ;DATA PATTERN INDEX
7506 0g BUF: ~ 0 tWORKING DATA BUFFER
7510 000000 SWROCT: O ;STANOARD WORD COUNT
7512 000000 SAVE: O
7514 900000 SAvI: @
7816 000CAQ PASS: 0
7520 000000 DSKNOR: 0 sMAXIMUM UNIT NUMBER
7522 000000 BLOCK: 0
7524 003000 PRSSC: 0
7526 00CCOQ 0 :CONTAINS START OF INPUT BUFFER
7530 000000 ROERR: O ;RERD REYRY COUNTER
7832 000000 ACNVX: O ¢
7534 000000 INTERR: 0
753 000000 TESTNO: O
7540 000COQ ERCOUNT: 0
7542 000000 WORK: O
7544 000000 WORK1: 0
017546 000000 WORKZ: O
017550 000000 WORK3: 0
017552 0000GC WORKY: @
017554 000000 CYLR: O
017556 000000 CUTBUF:0
002001 : .END




DIRPFB.PLL
ACNVX 017832
KON 15054
RDERC 0SeN0
ROERCL 005256
ROERR 005250
T OCSIeN
ADMGT] 005170
RCTERL 00S300
RCTST  DC33SM
RDTI 003632
nRDTe 004332
ADT3 005370
R0T32 0CS610
RSKWC D026tk
RTTN 018106
ATTNB 014110
BCKFLG 016024
BELL 031250
BLADI 015022
BLOCK 017522
8LSZ 013776
BUF 017506
BUFEXI O13414
BUFINX D13446
30 = 0000C!
Bl = 000002
Bi0 = 002000
Bll = 004000
Bi2 = 010000
Bl13 = 020000
Bl4 = 040000
21§ = 100000
82 = 000004
B3 = 000010
8y = 000020
BS = 000240
BE = 000100
87 = 000200
28 = 2300400
B9 = 001000
C = 000001
CHKMOD 003344
CMCRE 013406
CMPLP  0INT30
JMPLPL 014772
CMPLP2 (1i4674
CoOMPAR Qluble
CONl . 0leek?
CON10 017382
CON11 01741}
CONe 016722
CON3 016756
CONY 017020
E;HS 017337

817077

1204%
31538
2™b
146
1482
IN73
1461
14678

RP11C RELIRBILITY TEST MACY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

120S#

1206#
2e30

19668

1487
cebe
12408
1340
15138
1579

2593#
2913»

257 3%

1550*
25038

2682

2391
1217
1062
204e

gse
1160
1150

1654
1350
1972

2197

2765

27c6s

1207%
2832

149Cs

1208.

06

16-SEP-76_ 16:12 PAGE 72

2808»

2578%
1846#%

1502
1300
2074
117

1869
1679

2456

2809

2812

2S81l#
1927%

U L
— L 0
Q0O »—
=)

2037
1902

2829

cBlys

2817

282i® 2822+ 2823

2788
2289

2228
2240

2790
2369

e43s

31438
3143
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RP1IC RELIABILITY TEST MACYI} 27(732) 1B-SEP-76 16:12 PAGE 73
DZRPFB.PI1 CROSS REFERENCE TABLE -- USER SYMBOLS
CONT  DI7127 1126 3068%
CONTR 017150 1111 3072w
CON-B  QI7234 1134 3082¢
CONTC 017257 1118 3087s
CONg~ Q173 1143 3092s
SON§ 017341 1156 3098
CYLA 017554 1273% 1274% 1275% 1276%  135@% 1359%  1360%  138l¥ 31628
CYLIND 017478 1038% 124+ 1253 1890 1292  I312» I31S* I374* 1377 1423 1468 1481  521%
1524 1533  1535% 1S9e* 1559  15bl  1577%  15@2%  1B06* 1754 17-.# 1794  [848s
2029« 2lp0% 2239¢ J296% 2368 2459 249l 2492  2504% @511 g 7 3139w
DATAT 010332 1219 1226 2003 2020w
TP 010434 20358 2124
DATTES 00262 1061 10798 1085
DECBLK 013314 24808 2489 2494
DECCY 013000 2410 2414e
DECTK 012754 2406 2409w
DELMES 012700 23%2 2399
DISBUF 013240 I3  [500 2049 2063 2120 2470w
DISPLA= 177570 6838
DKINT 012602 2033 238l 2565
DkIl Q13112 2383 2432
DMA~ 017506 1039+ [373% 1379 1382 1384 1386 1410 472 1477 1479% 1483  1490%  1520s
1607% 1753 1772¢ 1773% 1793« 1847%¢ 2030% 21eB* 2238% 2287# 2367  24E0¥ 246l
2475 2473 2483 2484  24@Be 24s0* 2S03* 2510 2786 31408
019606 2052 2085s
DSKDR 002526 1063 [069 1072 ;
DSKNOR 017520 1037 1073 1079 1076r 1077%  L1BI+ 1183 1186e 1188% 1190+ L9+ 1193 22w
DSKNOS 013650 1247 1345 1S19 1805 2279 236 2546
DSKRO 010626 20e9s 2104 2110
EMTVEC= 000030 £738
017431 234 31118
EOPTST 0067 17538 1811
ERCOUN 017540 2728  2831% 31568
ERRFLG 001240 788 790% 839  g42s
ERROR 001112 8198 2861
ERRORS 001246 40  Guow
801252 829  BY7M
ERRVEC= 0000DM 3T
010616 20678 2118 212l
EXGEN 014350 . 2654 26598
EXMFLG 003536 1201 12108 |
014552 1292%  140B%  1410% 1411 I413¢  I416% 1417 1423%  1426% 1427 1429% 1430 L1481
1483 1Sel¥ 1727» 1739« 180k# 1880% 195e* 1988% 2326% 2337¢ k92 2639 27MO#
2794%  2743%  2753%  27Skx 2757
EXREF 015522 28508 2855
EXTOR 013646 2508 2515 2541
EXTEND 010260 1393s 2019
EXTMEN 01545k 1034 2843w
EXTPP 012070 2243 2256 22628
EXTRP 010306 1816 1938  2006#
EXTTRP 010312 1911 2007%
EXTIST 007620 1911s
EXTT1_ 010100 19618 -
FILDAT 014152 2bibs 2618 .
FLAG 017464 103e# [043% 105e# 1062% 1089%¢ 1115% 1150% 1154 1160% 1167% 1174 1175 [132»




FNCT
FUNCT

GATTN
HINUN
HINUN
HISRY
MY =

DZRPFB.PILI

012600
012520

014056
001700
014354
Q14360
104400

001244

01410

RP11C RELIRBILITY TEST MACYl]l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBO

16-SEP-76 16
LS
1217 2037
250l 2S06*
23768
1525 1551
1890 1928
23668
Q3S# Q39
2byl 2655+
2733
126? 1279
1432 1462
1729 1740
1935 1939
2390 2555
832 833
bbb 2682
2eS0* 2253
1562 c871x
1604 1833
9668 977
c38lx 238S#
24384
1324% 13268
%05 2407
c41Sx 2419
1961
1307%  1369%
2047% 2061%
20s0
Q34+ 9408
2b39 ebSl#
2732
1877 4k
1827
29758
2985

106

112 PAGE ?7M
2051 c0&S
2S40* 2546
1617 162S
1942 1964
2156 2733%
25618
1283 1268
1485 1531
1768 1786
1948 1952
e77? 2908
BYYs
2685
c872%  3151s
2145 25l
1018 1054
2397% 2772%
2069% 2189+
2409 24l lx
24els®  2422#
144 ] # 1498+*
2liBx 2177+
2185 2732#%
26608
2334 2865%

1060
3154s
2445»

24lox
24es

1SHY*
21B8b#*

2749

28798

1094

2769
2414+
242’ x

1872%
ce2o*

2240

1706
2054

= e Pt e
OO
O
£ N

1113

2422
2430

1666*
2301#*

1158

2427
24498

1743%

geubs

1762
2170

1165

24488

1811#%

1172

1883x

2315

1399
17C3
1896
€300

130s*
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OCRPFB.PIL CROSS REFERENCE TABLE -- USER SYMBOLS

MESIY 016424 2418 2805 2988w

MESIS  Q1E4M) 2424 2811 2992

MESIE  Diguse 2429 281k  2995s

MESI?  Q16YES 2688 2998y

MESI8 016505 2691 30028

MESIS Q16521 2635 30069

MES2 016056 2673 2931w

MES2A 016067 2671 29348

MESS0 01653 119% 30098

MES3 016108 23368

MESY 016127 2341 2941w

MESS 016152 2304 2946

NESe  Dibe [242  [342 1515 1801 1829 2022  2I42 2955

MES 1624 oIl4 2218  2353s

MESE 016273 2669 2965 -

MESY 016312 2820  2963s

MEXIT 012060 769 1193  22c8s

MSG 014362 835  2bGh#

MSTR 011076 2066 21228

MULCHK 011740 2127 2229 2238

N~ "= 000010 6578

NONEX 007516 18888 1905 -

NPR_ 015704 2044 2058 2076 2174 2183 2194 2883w

NPRCN1 016020 28e4yx  2906# 29158

NPRRET 018012 29494 2913

NPRI  01&0z2 2885 2916

NUM§ 002334 975# 983  989% 995+ 1000% 1008% 1024s 1068  107C 1071 1073 1084 1087
iog8x 1083 10l 105 17 L@l I1a3 s 1Al 1% U % 114

OPDAR 003022 11168 1122

OPDAl 003056 11248 1130

OPDA2 003112 11328 1138

OPDSEL 013202 2039 2053 2068 2456

OPPAT 003146 I119  I191e 11497

OPRD  00328M 1159 1lels

OPWCK 003314 1166 11688

OPWRT 003226 1149 11548 1176

OUTBUF 017556 1372 1375 1451 1466 1523  1S24% 1610  1B13* 1B34  1EM0*  1EM6* 1631 1725
1728 1731 1756 1758 1776 1803 1835 1840 1841 1846 1858 1872 203k
2082 2151 21k 2282 2289 2331 2611 2730 2866 2871  3IBSs

PACKS 002062 9738 10k7 1083 1100 I120 [128 [13  [195

PACS 002302 982 984 930 9% 1001  10ISw

PASEL 014120 2035 26098

PASS 017516 31478

PASSC 017524 1832¢ 1999% 2147 2224% 31508

PATFIL 006432 1680  1e9is 743 ; . )

PATNU- 017504 1040% 11S1¥ 1153 2025  2128% 2129 2132 2l4er 2227» 2609 2734 273k 2755
2762 2764  3142s

PATT32 014166 2615 26208 2625

PATO. 014556 2blb 27078  275%

PATI 014560 27084

PATIO 014576 27158

PATII 014500 27168

PATI2  DI4602 27173

PATI3 014604 27184

PATIY 014606 2719




Sl4x
990 %
1083%
1157#
163S#
2076%
2254
2S94+
2807 *

988
1007

1209
1660
1517
2813

952
2l4l
2678

2148

2562
1047
1162
2148%

RPI1C RELIABILITY TEST MACY!] e7(732)

DZRPFB.PLI CROSS REFERENCE TRBLE =-- USER SYMBOLS

PATIS 014610 27208

PRTZ 014562 2709

PAT3 014564 27108

PATY 014566 2711s

PRTS 014870 e’ios

PATE 014572 2713

PAT? 014574 27148

PC =%000007 BSis T74%
974# 98o*
1066%  1067%
1136%  1144%
1S18% 1603+
2058% 2063%
2l94s  2201%
2SYl#®  256B»
cbS8x 2748#%

PFD 012470 22’7 235!

PETST 012074 1228 22768

PFT] 012276 23148 2323

PFY 012500 2351 23564

PFVEC = 000024 6728

PKEXS 002270 10108 1016

PKEX1S 002274 1009 1011s

PKS 002332 983 986 %
1004*  1005#

PRINTR 001370 871 8764

PRINTB 001400 874 g878s

PRINTR 001344 834 8708

PRINTS 0013S6 8738 1244
2426 243!

PRINTS Q0l264 ges g52s
1828 2021
2668 2670

PRI1 = DOOOMN0 6658

PRIZ2 = 000100 EEYs

PRI3 = 000140 bE3#

PRI4 = 000200 b 1251

PRIS = 000240 bbls

PRI&E = 000300 6608

PRI7 = 000340 6S9s 1912

PRNTFS (001302 824 853
1133 1142

PSU = 177776 6778 1251#%

RADT1 003656 1e4Ss 1321

RADT2 004340 13458 180N

RADT3 DOS41b 1S18s 1587

RANDOM Dli42le else ebl3

RANDS 001SeM 9lis 2154

RANEX 011166 1227 2134

RANLOP 011402 2le9s 2177

RDATAT 010380 20258 2131

RDERR 017530 2067 2100%
ce2l® 2386

RDSECY Q00S110 {uSls 1498

READLS 002060 362 9t84%

RERDMS D02054 953 b7

- e — — -

16-SEP-76 16:12 PAGE 76

834#
936 #
1093%
1164%
1660+#
2095*
2258%
cE19%
c81l3*

2564
10S1
1169
e567%

KOB

cbob*
2818%

992*
1017%

2673

1831
11395

2esl
2630

cB4b*

2567
1064

ell7%

Q94*
1020%

2681
ellb
1341

2340
2804

2846
1080

2188#

995
1023s

2693
2144

1488
2345
2810

2848
1081

2204

qlo*
1033*%
1120%
1344*
2039%
2152%
2431 %
2bBl#

1097

2205

936#
1050#
1127%
1443%
204Y»
2154#
2458%
2684#

399

2254

1600
2417
2818

1110

2207

937¢
10S3*
1128%
1SCCO*
2049»
2174%
g 1Y% {
2693#%

1000

2336

1£32
2423
2825

1117

2218

964%
1059+
113S»
1S17%
2053*
2183#
c473s
2e37#

1002%

2420
1657

2428
2909

1125

2219




RP11C RELIRBILITY TEST MACYIl 27°(732)

DIRPFB.PILI
RERDS 001704
RECS 014554
REDAC 013012
REPOEN 012024
RESTS 001064
RESVEC= 000Cl0
RMEMT 007254
RORBLK 014042
RPBR 017446
RPCA 017450
RPCAl 017462
RPCS 17440
RPCS1 01744
RFDA 0174S¢c
RPDA!I 017454
RPDS 017460
RPER 017456
RPUC 0174944
RRANEX 011214
Rid = 000006
RWRCK  00&0S2
RO =%000000
Ri =%000001
R2 =%000002
R3 =%000003
RY =%000004
=%00000S

| Rs

o4ls
llgw*
i;38!
2404
2241

8078

6698
18338
2576
2369#%

1253#*
1290

2b47*

cb44#*

11eS#

1053
i,
1833*
2408

2247
936

c001

16-SEP-76 16:12 PRGE 77

1059

1402%
1984
2413

22504
1012

200

2280
234
1259
1458

CROSS REFERENCE TABLE =-- USER SYMBOLS

1066

1403+
1881 %
c4lbs

1082 1093
lﬂgq 1409%
19S7% 1989
2400 31248
3129
130e* 1303
1463 1493%
1627 1629
1782 1788
1933 1937
2106 2199
2391 c437%
1286 1300
2108 ecle
2676 31274
Q17% Q26*
1215% 1216
1377%  1379%
1694 1731#
2028 2080*
26!y 2630*
9.8 Q2 3%

1467%  1471%
1732%  1735#
2083%  2084#
c588*  2589%
2893%  2B94#

919% Q2ox
1641 1642
1872% 1873
1986 1989

920% M1
cb37#

BBl#x 882%
2bSh

828x 854+

1047%  10S1%
ll62®  1169%

1099

1417
2327%

1346%
1494
1652
1797
1944
2209%
2438

1305
2292

Q32#
1256#
1389+
1733
2093#
2634+

924 %
1475%
1757 #
2085
2590+%
2895+

925#
164S*
1874
c08l#

Q4
884
BSS#*

10S7#
1195#

1112

1421 %
2328#%

34
1257%
1390»
1738
2282+
cb4 3

Q27+
1486
1758%
2086#*
2592%
2836*

Q28*
1646#
1877
2093

543
30!
858

1064 %
1202+

1119

1422
2338%

1127

1430
28

1135

1484%
2700

979%
1277
14S3%
1837%
2331#
2bse

1659

177S#
2089+
298S#*
2899+

93¢
1693+
1325#
2633

1842
2b35*
B63*

1097%
1341%

11

1562%
e771%

1187
1728%

101S
1348*
1608*
1839
2334
2756
1376%
1675%
1777
2091 »
2889*
2901 *

1613%
17749%
1954

2645»

1873
2b41#
865

1117%
1387%




RP1I1C RELIABILITY TEST MACYLll 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

DZRPFB.P1I

SANHT 005206
SAVE 017s12
SAVES 001038
Savl 017514
SCCPE = 104000
SCOPES 001004
SCYL 017466
SEABUF 004502
SHED 017470
SpP =%000006
SPECHE 016630
SRO 17757¢
SSEC_ 017478
START 002336

STATUS= 000256
STKPTR= 000500
SWITCH 017502

SWR = 177570
SWROCT 017510
SNSUR 013364

= 000020

TESTNG 017536

TIMO 016562
TKB = 177562
IKS = 177560
TKSR 002772
TPB = 177566
IPS = 177564

TRAPVE= 000034
ISTTBL 003el2

TTY 001562
UP = 000000

= 000002
VECTOR' 000254
WCCON 002710
WDERR 015056
WORK 017542

1456%
1629*
1978%
2294
2SSh#
2877%
14728
2730%
2869
7968
31468
7248
1997
7868
1123%
1375s
1131#%
6501

1382!
1706%
2021 #
2303%
2668%
2909+
1476
2’s?
2870#%
912

1308
2048
2563
2453
1444
2461

16-SEP-76

1514#
1715%
2040 %
2305#
2670

c7bl#
2872
974

1370
2062

3135%

MOB

16:12 PAGE 78

1342,

c054#
2340#%

cb74%

2771
31458

956

B91#

T e M43

2B80b#*
1922

£565#

14C]1
2318#%
2S518*
2577%

13534
2070#

2345#
c678%

2849

1499
2178

798%
859%
2445

9104
2219
e8leok

1414%
c319*
2520+
2573%

1545
2187

799%
863
2741

2876
2042
2507

1516

1049%
2253%
2817

2752%
852

2056

2875*

1599

1208*
2342k
2823%

3141
870

2072

31448

1802

1243%
2395
2827*

2155#%
2475#
2525#
2610*

80c*
1010%
c87b6%

873
2074

1827%

1343%
2419%

2157%
o47h#*
2546%
2bl7*

807
1032%»
2883

1830

1S16%
2425*

2158
24?7
cS4TH
2bal#

808
1414

e
~Jo—
nNo

2020%

1602#
2430%

2160

2484+
2548*
2be+#

803
2007%

2023

1634%
2672%

2242%
2485S*
2550#%
2bS3*

2140%

1659%
2676

2243*
2486

2551 %
2657*
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RP11C RELIRBILITY TEST MACYIl 27(732) 16-SEP-7?6 16:12 PAGE 79

DZRPFB.P1! CROSS REFERENCE TRBLE -- USER SYMBOLS
27279% 2780% 278l% 2785% 2821 31574
WORKl 01754 clSex 2lblx  2i62 gleqe 2165 2ie7% 2168 e474%  2Si4a  2786% 2791 2793%  2795%
279 2798+ 2800% 2809 esly 31588
WORKZ2 017546 éggg: égga é?é%: 1312 1317 1547% 1577 1580% 1583  2t09% 2513% 2530 2729#
WORK3 017550 é§28: 1309 1313  1316% ]S48  1S76# 1582 eSli®  25¢b 2578 2787% 280l1% 2806
WORKY Q17552 1549% 1579 1578%  1S81% 3161w
WRCK 006024 leay 1586 15998
WRCYL  Q0OS4Se - 1Sc4s 1536 1544
WROCHP 015004 ' 2742 2745 2751 2754 27578 2763 2767 er70
WRCCT 017474 1108%  1371%  I44S%  1S22%  ]16ll#  1705%  1714%  1755#%  1770% 1792%  1839% 1B8S7 1888+

1926#% 2032% 2080 2149% 2150 2288 2370 2507% 2530% 2532% 2533% 2534*  2535#
2536% 2537% 2538% 2539 2574 2bl0 2729 2779 2869% 2874% 2875 3138%

WRDINC 0150!4 2’598 2833
WRICK 010526 2038 20S1s
WRLG 0lle4e 2149s 2226
XINCSE 013474 25138 2519 2524 2529
XINCSU 013524 2517 2520
Z = 000004 6564 _
= 017560 7684 7708 7738 7758 849s 85?7 867 877 834 897 902 309 946
957 9ebs  10S5 1304 1306 1438 1440 1448 1450 1459 1495 1497 1528
1841 1543 1554 1569 1571 1620 1628 1653 1700 1709 1718 1765 1783
1798 1852 1865 1893 1932 1945 1967 1981 2087 2107 2109 eall 2213
229l 2233 2297 2308 2433 2439 2441 e4s7? 2471 2845 31138
.PR 001536 876#* 878# 879 881 885 895% 896 899 30! Q06 90Ss
.PRF 001452 883 886 B3l
.PRL 001424 884s 900

PTIT 001412 880s
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SP1IC RELIRBILITY TEST MRQYIL &T1732) (6-SEP-T6 16:12 PAGE 81
DIRFEB.PLL CRJSS REFERENCE iGBLE == MRCRO NRMES

LUNP 60 833 1534 I659 2342 2872 26TH o8B0 2692 @ 2695

oUMeE 588

LDEDﬂ 208 1920 192! 1822

SR Tobe 1267 1083 1100 1120 1128 1136 11N - .

PRINT T<Ss §29 05 951 9 1195 1241 1341 1488 IS4 1600 1832 1657 1828 cdel
Sllg 2141 e21v 2251 2303 e340 2344 2393 cvlb 423 24e3d cese 270 2674 2678
&8 c689 2694 503 2810 €815 2319 €325 2909 :

PRINTF TShe g4 104§ 108! 1087 1063 1079 1090 1096 1108 1116 1le4 1132 114} 1185
1161 1168  130¢

RANG 3t £153 2.8 )

R0 7648 1053 105§ 1065 1082 1093 1098 1112 1119 1127 1135 1194 1157 1164 117!

REST 028 936 10;1

-QVE 5.8 91! 973

SOUMF Thls 1243 1343 1S16 1802 1830 2023 ells 2143 2219 2es3 2395 2419 2428 e430
28326 281¢ eSl7 2823 cB8e7

SOUMPE 598 1049 1228

OUMP Pe-Y¢ 863

.ERBQR 75;. BLB -

. P“Lvh ?&: ] ' 3

PRINT Z§Hl §50
ool Sil
75?! 941
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RP1IC RECIRBILITY TEST MARCYLL &71732) 16-SEP-76  16:12 PAGE B3

DoRPFB.PI1  CROSS REFERENCE TRBLE -~ PERMANENT SYMBCLS
AD¢ 923 925 927 938 930 933  2B¥0  2pY2 26
R0 SS9 8 e s e 98 gl e [oig
2631 2693 2696 2698 2698 2ofEl  2fBs  amsh 2878
QSL Ai 2634
AR 1638
Y 16§C
5 16°3
BES 8F g3 853 g7 B 8 89T 944 97
1211 1218 1284 1291 1301 1320 1383 1905 1418
1503 1S 1638 15e0 1%k 159  lea@ 1723 1726
2003 2038 2052 2086 o0ns 2099 210 2112 2le3
209 9241  oobe 2239 o325 2387 2389 o406 841D
3957 5893 EEls  6i7 9B 252y o576 o613 26l
5770 574 g7t 2789 9792 2767 g8 2832 2863
Wl 5163 olgb o7
Bl 10s0 i0°% LIS 1207 1213 1252 1403 1838 2IS7
" 4% D483 2485 2505 2512 2551 2577 2592 o8
BIcE 948 ole7
813 639 989 995 1000 1008  IDM3 1056 1062 1089
ey 1S4 03 16 e 157 167 a8l iz a5
i %6 82 8% 82 870 873 885 1ML LTS
1313 143§ 463 1981 1502 1537 1568 1585 1gSM
1898 1902 1937 1950 1372 1392 2002 2037 2042
2133 2178 281 2i% 2197 2199 25228 oM 2298
S48k 5470  25:5  oeeb  ou82 o685 o5 0829

8L 2159

BRI 78% 1016 1260 1272 1310 131 1357 1392 1575

SNE i & 300 302 321 350 S 1042
117 1258 1266 1278 1282 128 1318 | 1363

gi8a 2193 2198 2200 2208 2245 2333 2335 239

2667 o683 8737 @233 2Ny 2058  eBs2 2907
BPL 820 83 857  BR7 946 957 1185  II194 1238
1948 1450 469 (46! 1495 1497 1598 1830 159
1622 1628 1630 1653 1700 1702 1709 171l 1718
1853 1854 8BS 1867 1233 1932 1934 IS 1947
2137 2109 2leh  e2il 2813 2231 2293 2297 2308
BR g8 877 883 94 980 1009 1078 1187 1262
1351 1366 1385  133% 1400 1408 14915 1420 1444
1858 1573  1ha4  1B36  1e¥9 b6l  16eS 1704 1713
1802 1856 1871 1679 1897 190! 193 190 1943
2015 2045 2050 2059 2084 2077 2073 2110 2lai
2303 2330 23k @352 2359 408 213 24re 2482
ave grie N AL e e orer  aed @ 2793
CLe 985 991 998 1003 1075 1086 1152 1189  l21d
2643 2867 2873
CP 799 878 916 975 976 1017 1035 1036 1037
1248 1249 1280 1255 1269 1293 13158 1316 I3/W
1921 1429 1483 1520 1821 IS4k 1348 1549  1SAM
1646 1739 1783  17sv 1787 1758 1778 1093 179d
141 1977 2006 2009 2029 2030 2067 2063 2083

2633

1132

1300
1894
2lae
2435

(V] VIS Y Sy

DOME NI
- )

30000 ghuunaar

UMY~ bet—epe L)0e e e
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L o006)—
ODOOr—-0 L
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RP11C RELIABILITY TEST Mnovll 27.732) 16-SEP-76_ 16:12 PAGE 84

RPFB.PI1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS
2090 209 0% U7 g3 else e gyl 22w 2239 2239 g2@r g3 23
2381  £399 Q4] 2490 2903 2504 2509 2SS 2591 2523 2633 &3l 43 27
2o 2800 2808 g6l 2913

CLRB 8822 884 904  9s0 1386 1490 2520 2795

CHP 9 993 1871 1084 1105  1'2]l  [129 I137 46 1148 1317 1427 1430 1468
1466 1533 1S58  16I1S  1eY92  1edB  1ceS 1760 1778 1844  1B74 177 1984 1986
2103 2129 2158 2205 2207 2244 2289 2332 2334 2477 2492 256 2612 26IM
273% 2757 2-be  ocbd 285l

CHPR 943 958 1S4  [0B0 1034 1113 1158 11eS 1172 1290 1382 1M1l 1417 1477
21eS 2486 2516 2521 2791  27%

DEC 981 1013 1188 [257 [274 127k 1348 1359 1361 1378 1380 L4549 1471 1475
{8 1735 ise0 2407 2Ms @0 BIW  fb7 el  HN By S a8 2753

B 241l

ENT 724

HALT 768 821 838 2347 2434 2905 291l

ING B40 930 979 Il4 I8 1270 1273 1275 1311 1385 1358 1360 1384 1390
1926 1479 1535 1S 1999  2J00 2204 2324 2280 2473 2431 2513 2518 2528
2783 2793 2801 2822 283l

INCB 835 893 2488 2823 2738 .

P 109 1199 lalb 1213 I3l 1SQ4 1587 1673 1676 1681 18IS 2001 2004  2la4

) £131 2135 2226 2230 2252 2384 2833

ISR B4 828 8  S¥% 90 912 93 952  9%) 9 982 %4 990 9%
1012 1032 1034 1047 1050 1051 1053 1057 1059  10e4  10e6 1087 1080 1082
108] 1093 1097 1099 1100 1110 1112 1i? 1119 1120 125 17 {128 1133
1136 1142 1144 114 1185 1157  1lee 1164 1189 1171 1195 1202 1209 1241
1247 1285 1341 1349 1338 (387 1443 145 488  1S00 (514 1517  IS18 1513
1S5] 1800 1603  16Q4  1BOS  1Bl7  1e28 1832 1835 1650 1657 1660 1837 1706
1762 1780 1795 1828 1831 1833 1843  18kd 1830 1928 1982 199 1978 202l
2035 2033 2090 204 2049 2053 2054 2058 2063 2068 2070 2076 2095 21I3
2120 218l 2lvd 2145 2Is2 2154 2170 2174 2173 o183 2190 219 2201 @317
251 2254 2258 2273 223 2303 2305 20 o343 2346 236 2393 23% . o417
2423 Q4% 2428 M3l 2473 k6B 2670  2br3 o674 gb77  ghr8 o681 2887  ¢hd0
2698 2697 2798 2804 2807 2810 2813 o815 2818 2819 284 285 2828 - 2909

MOV 774 792 7% 797 798 299 800 80l 802 803 807 eo8 809 810
gl2 813 84 830 833 @8 80 863 880 B8l  sQ7 913 914 91§
935  &4] 942 38 9p3 983 1032 1049 1073 1103 1197 1108 123 113l
1Bl 1182 147 1/0% 1208 1212 1243 146 1246 1251 125  12%e 1307 1312
1330 1343 §347 139 1371 1372 138 1376 1377 1379 1402 414 1823 I9M]
145; 1452  4ek 1467 1481 1483 1484 1498 1513  ISle 1582 1523  1S84  I5W
1S50 1Skl  1se2  1S72  1s77  1s82 1599  1e0¢ 1603 1610  IBI1  1BI3 16  1&M0
1666 1674 1675 1691 1692 1693 164 1705 174 1737 1738 1731 1732 1738
1755 178 1770 17272 1779 1776 1792 1803 1811 1837 1830 1832 1834 1839
1841 1g42 1846 1857 1858 1872 1873 1880 1881 1883 1838 1889 1905 181!
196 1917 1919 1820 1821 1922 1923 194 1925 192k 1956 1957 1953 196l
1963 1988 1989 199 2007 2008 2020 2023 2025 2028 2031 2032 2033 203
2047 206l 2080 2081 @882 218 2l18 2140 2143 2146 2147 2148 2149 2130
2155 2156 2160 2168  @lb9 2177 218 2219 2222 2242 2253 2255  2ate  22r7
2282 2283 2286 2088 0289 230! 23l 2318 231 2331 233 2338 2342 23kl
2358 2367 2369 2370 eave 2385 2395 2397 2401 24l 2919 2926 2930 24
24EQ  PNED 2474 2475 24e« oSO 2SI 2511l 2530 2SMe #6ST  &el K& %kl
2565  25Bb  25b7 2573 o574 2581 2588 2609  26lQ  2bll  2BlE 2620 2628 2629
2631  o2R32 2651  2BS2 2658  2hSh  gb7e  2bre  op80 2632 269  ore8  gra3 2raf
2733 2740 2741 2749 2750 @783 2755  orSk  @r7l 2ree ey 2.86 287 28ds
2817 2821 2823 2827 284 2847 2898 ce49  ZBeQ  28eS  38e3 2871 38TS 2S¢
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RPIIC RELIRBILITY TEST MARCY1l 27(732) 16-SEP-76 16:12 PAGE 85
O<RPFB.PLI CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

MOVE 83 S o 79 30 7 g18 118 S3 294 1302 409 410 142 1438
1“9% 1539 lgﬁg 1971 177 2108 5209 2288 égaa 5368 2394 980 %422 242; 2437
NS Sg?i 2593 2809 2o8l4 288k
r
NEGB gggg 2889 2890 289l 2892 2893 2894 2895 2896 2897 2898 2899 2900 290! 29C2

NOP 259 2260 226!
RESET 1C31 2257

ROL 887 B89 891 918 919 98 987 988 999 1004 1005 1006 1007 1076 1077
1097 1088 1S3 180 191 2ls 17l 8@ 2533 M 538 Bk Sy BR8N
ROLB BB3 830 B892
ROR 993 99 1205 1206 1837 2027 2317 2318 2547 2548 2589 2590 2868
RT1 791 793 841 1325 244
RTS 855 864 872  B75 908 937 %4 1013 1021 2375 2458 2482 2541 2556 2388
2582 2594 2619 226 2659  26BY 2698 273 2877 2319
sug 83] 1070 183 2093 2780 281 2859  28BA 286k
S8 ¥ 97 02 23 eSS0 2SR
TST 788 819 83 1015 1068 1101 1179 1184 1193 1283 1271 1277 1281 1297 1305
1309 1356 13ke 1366 1393 1397 1404 1424 1433 1943 1460 1470 1474 1496 1529
1542 1555  IS720 1574 1583  IRIY  le2l 1629 1637  Ie4i  1e47  1e62  1ee8 1701 1710
1719 1733 1759 1766 \777 1799 1804 1843 1853 1@k 1676 1913 1933 1946 1968
1982 2038 2108 211l 2128 2202 2212 2215 2292 2322 2382 238k 2440 22 2653
2738 2746 2769 &773 2788 2850 o862
TST8 856 861 866 893 8% 945 956 977 1259 1303 1350 1391 1437 w7 1458
199 j527 1S40 1553 1568 1613 1627  1eS2 1639 1708 1717 1764  17B2 1797 185l
o) 182 1331 IS 36 1980 20%  alds 20 290 @2% 207 e 3 3D
MAIT 246 2060 2078 a7 2185 21%
-
ASCIZ B4 847 %87 2925 2928 2931 2934 293 2941 246 2958 2985 2969
2975 2980 2933 2985 2988 2992 2935 2999 3002 3006 3009 3013 305 3032 3038
304 395] 3055 302 30e8 3072 3082 3087 3092 3098 3102 311
BLKW 309 966
BYTE 2598
ENABL 1025
M 3167
ENDC B3
EVEN  BN3 2601 2704 294 3113
LIST B35 7e8 772 1025 . . i}
MR 720 781 752 783 74 785 756 787 758 789 70 762 TR TeN  TES
MACRQ 7Bl
NLIST 636 788 1025
PAGE 1816 2285 2361
"REM 19
'REPT 768 2887
'SBTTL 1232 1328 1505 1589 1816 2011 213 25 236l
TITLE 638 1025 ) . )
'WORD™ 1388 1467 1526 1552 1Bl 162k 1651 1698 1707 1716 1763 1781 1796  18S0 1863
1831 1929 133 1%5 1979 2041 2055 2071 2171 2180 2191 2295 2308
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DIRPFB.PII CROSS REFERENCE TABLE -- PERMRNENT SYMBOLS

ERRORS DETECTED: O
DEFRULT GLOBALS GENERRTED: O

#,DZRPFB, SEQ/SOL /CRF /PRGNUM+DZRPFB
RUN-TIME: 10 20 4 SECONDS

! RUN-TIME RATIC: 192-/36=5.2

CORE USED: 10K ({19 PRGES)
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Speeleg ryniime thcpun‘,sz

) 1000000 881110811111
2= AT -4 3 11111111139222232523331

4 : 67890123456789012 #

SUUUUOULUAMAUUUUL OUOOOUUOUUUUUUUUUOUUO660000UUUUUUuuudlIl1 JI110000010000010011401011151]
goooouuoxx11111111aa22222222aaaaaaaaaaunununnanusssssssssssssassssss7777777777888889898399999999990 00000111111111122223333223331




