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ABSTRACT
THIS PROGRAM WILL TEST UP TC EIGHT RPO2 DRIVES ON AN
RP11 DISK CONTROLLER. BRSICALLY, THE PROGRAM WILL
SEEK TO A RANDOM ADDRESS AND THEN' WRITE AND READ
RANDOM DATR. WHILE DATA 1S BEING TRANSFERRED, SEEK
OPERATIONS WILL BE IN PROGRESS ON THE OTHER DRIVES.
THE PURPGSE OF THE TEST 1S TO CHECK FJR ANY
INTERRCTION ON THE BUS WHILE TRYING TO KEEP ALL THE
DRIVES BUSY.

REGUIREMENTS

EQUIPMENT
PDP-11 STANDARD FAMILY PROCESSOR

RP11 DISK CONTROLLER WITH UP TO EIGHT RPO2 DISK
DRIVES

2.2 STORAGE
4K OF STORAGE IS REQUIRED TO RUN TMIS TEST

PRELIMINARY PROGRAMS

DZRPE DISKLESS DIQG¥O$T

.-
DZRPF DISK RELIRBILITY DIAGNOSTIC

LORDING PROCEDURE
USE STANDARD PROCEDURE FCR RBS TAPES.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE S.1.1
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THE PROGRAM SHOULD ALWAYS BE STARTED AT 200.

PROGRAM AND/OR OPERATOR ACTION

o N £ W N e
¢« e &« e s »

LORD PROGRAM INTQO MEMORY USING ABS LORDER
LORC ADDRESS 200
SET SWITCHES (SEE SEC. S5.1.1)

 PRESS START.

THE PROGRAM WILL LOOP UNTIL STOPPED

DUE TO THE RANDOM NATURE OF THE PROGRAM THERE IS
HEHNINGFULL PASSCOUNT. _ IT IS RECOMMENDED
THRT HE PROGRAM RUN AT LERST HALF AN HOUR.

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

AT STARTING ADDRESS 200, THE SETTING OF THE SWITCHES
WILL DETERMINE WHICH UN}TS ARE TO BE TESTED.

SWITCH SETTING ARE:
SW(l5=l..... HALF ON ERROR

SWeiwy ..., NOT USED
SWcld=l..... INHIBIT PRINTOUT
SW(la> ..... NOT USED

SWAID ..., NOT USED
SWa1d>=l..... BELL O

N ERRO
SW«07> THRU SW<OD>= 1 ..... SELECT UNIT FOR TEST

SW«00> CORRESPONDS TO UNIT O
SW«07> CORRESPONDS TO UNIT ?

SUBROUTINE RBSTRACTS

HLT
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IT WILL TYPE THE PC OF THE ERROR AND ADDITIONAL
ERROR INFORMATION. THIS ROUUTINE TESTS FOR, HALT ON
ERROR, INHIBIT TYPEOUTS, AND RINGS THE BELL.

TRAP CATCHER

R ".+2" - “HALT" SEQUENCE IS REPEATED FROM 0-776 TO
CATCH__ANY UNEXPECTED TRAPS. THESE UNEXPECTED TRAPS
OR INTERRUPTS WILL HALT AT THE VECTOR +2.

ERRORS

WHEN ERRORS ARE ENCOUNTERED, THE ARDDRESS OF THE
ERROR ALONG WITH THE CONYENTS OF RPDS, RPER, AND
RPCS ARE TYPED. ALSO, THE CONTENTS OF THE SELECTED
CYLINDER, HERD AND SECTOR RDORESS ARE TYPED. BY
REFERRING TO THE LISTING, ADDITIONAL INFCRMATION CAN
BE FOUND REGARDING THE CAUSE OF THE ERROR IN THE
COMMENT  FIELD. WHEN _ APPROPRIATE ADDITIONAL
INFORMATION IS  TYPED OUT, SUCH RS THE EXPECTED AND
?§C§§V%87255ULTS OF AN OPERATION.  ALL INFORMATION

ERROR MESSAGE FORMAT

1. PCs RADDRESS OF FRILURE
UNIT UNIT WHICH FAILED
RPDS=  CONTENTS OF RPDS
RPER=  CONTENTS OF RPER

RPCS=__ CONTENTS OF RPCS
CYLINDER SELECTED CYLINDER
HEAD SELECTED HEAD
SECTOR SELECTED SECTOR
EXPECTED EXPECTED DATA
RECEIVED RECEIVED DARTA

RESTRICTIONS

SINCE THIS IS AN INTERRCTION TEST,
LOOPING ON ERRORS.

THERE IS NO

MISCELLANEOUS
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310 000000’ 01
1 000004’ 0!
2 000012’ 012767
3 000020' 01
4 000026’ Ol

0000006

000340 000000G
000000G 000034

0C0000G 000036

0000C0G 000030

101
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EXECUTION TIME
DUE TO THE RANDOM NATURE Of THE PROGRAM THERE IS M)

MEANINGFUL PASS COUNT. IT IS RECOMMENDED THAT THE
PROGRAM SHOULD RUN FOR HALF AN HOUR.

STACK PCINTER
STACK IS INITIALLY SET TO S0C0.

ERROR INFORMATION

IF IT IS DESIRED TO HAVE THE ERROR _INFORMATION
QUTPUTTED TO THE PUNCH INSTERD OF THE TELETYPE
CHANGE THE FOLLOWING THREE LOCATIONS.

LOCATION FROM T0
1304 177564 177554
1332 177566 177556
1336 177564 177554

PROGRAM DESCRIPTION

WHEN STARTED THE PROGRAM WILL RESTORE THE HEADS FOR
EACH OF THE SELECTED UNITS. THEN THE FOLLOWING
SEQUENCE 15 GONE THRU FOR EACH OF THE SELECTED
UNITS. FIRST, A RANDOM DISK SURFACE RDDRESS IS
GENERATED AND A SEEK IS ISSUED.  THEN A RANDOM
BUFFER 1S SELECTED AND FILLED WITH KANDOM DRTR. A
SECTOR IS THEN WRITTEN, READ BACK AND COMPARED.
THIS SEQUENCE IS THEN LOOPED UPON. DUE TO THE
OIFFERENCE IN SEEK TIMES, WHICH DEPENDS ON THE
RANDOM DISK ADDRESS  GELECTED, ALL UNITS RRE
EXERCISED IN A RANDOM SELECTION.' WHILE DATA IS
BEING TRANSFERRED, SEEK OPERATIONS ARE IN PROGRESS.

MOV #STKPTR, SP :SET STACK POINTER
MOV 340, 9sPSW s LOCK UP INTERRUPTS
MOV sERRDR, 34 :SETUP ERROR TRAP
MOV $PRI7, 36

MOV $SCOPES, 30 +SETUP SCOPE TRAP
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00003%’
00c04e’

000334’
000340’

Q12767
012737
012737
00sa00
005060

005005
032765
001004
016504
004774
005267
062705
032767
001760
005267
016737
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Q00000G 000032
002336" 000254
000340 000256
002632"
000200

000042

000001 002742
002740

002750

000000G 002632’
000020

0000006

000001

0000006
Q00000G 002632’
000020

0000006

001656
002606
002604
000000G 002632’

000136
002560

000020
000000G 002546
002540
000000G 002632’
002632’
000ssQ’
00es12
000020
000000G 002500

002474
002470 000000G

CLRTAB:

7%:

63:

63:
es:

13:

4§:

39:

LOOP:
MAIN:

18:

MOV
MOV
MoV
CLR
CLR
15T
cMP
BNE

JO1

PRI7,3
sosxrﬁt JVECTOR

ggqg 208 TATUS ;SET UP DISK INTERRUPT VECTOR

RO
?EHIEL(RO) :CLEAR THE DEVICE TRBLE
#128. .RO
CLRTAB
Y2 : UNDER nonzron CONTROL?
S$ *BRANCH IF
59 s CLEAR nooxrlsn
81, 3RPCS s CLEAR THE CONTROLLER
Ri.IRPCS1 sSELECT UNIT
aRPDS : 1S UNIT READY?

3 'BRANCH IF YES
%815, DEVIBL(RO) :SET UNIT UNAVAILARBLE BIT
#16. RO : UPDATE MODIFIER
Rl :UPDATE UNIT NUMBER
#83,R1 ‘ALL UNITS TESTED?
73 *BRANCH IF NO
3
;é,Rl
R, 4SWR :TEST THE SWITCH REGISTER
13 70 DETERMINE WHICH UNITS
8815, DEVTBL(RO) ;10 TEST. IF THE UNIT IS UNAVAILABLE
816. RO 'SET BIT 15 IN THE DEVICE TRBLE
Rl
%88, R1 HAVE ALL UNITS BEEN SCANNED?
s : NO-BRANCH
:CLERR THE SYSTEM
RS, EXTMEN :DETERMINE AMOUNT OF CORE
UNET s INITIALIZE POINTER
sgsscr
#B815,DEVTBL(RS) ;IS UNIT AVAILABLE?
33 :BRANCH IF NO
PC, HOME :D0 A _HOME SEEK

UNET {UPDATE UNIT

816 RS :UPDATE TABLE POINTER
833, (NI T *HAVE ALL UNITS BEEN HOMED?
uaxr : NO-BRANCH

RS )
:EIS , DEVTBL(RS)
DEVTIBL (RS) R4

; IS THE UNIT AVAILABLE"
:BRANCH IF NO

PC,3JMPTBLIRY)  ;PERFORM Funcrxon IN JMPTBL
UNtT :UPDATE UNIT

816.,RS ‘UPDATE TQBLE POINTER

183, UNIT *HAVE ALL UNITS BEEN SCANNED?
MAIN :NO BRANCH

: INCREMENT ITERATION COUNTER
:DISPLAY COUNT

PRSSCT
PASSCT, J#SWR
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000346’
0003se’

000404’
00Q4le’
000416’
000420’
000422’
000430’
000434’
000436’
0O0440’

000512’
000514’

000516’
ogosze’
000524’ O
0005¢s’
000534’

000536’
000s40’
000543’
000S46’

Qas737
001413

000240
000240*
000731

116777
005777
100401
000000G
112777
12704
00S304
001376
032777
001001
0000006
016704
00s0&7

16-SEP-76

000042
005000

7,
000042
S

002422
002456

000015
000025

002452

002446

002426

000000G 002426

002354
000054

116467 000S40' 000046

005200
036777
001003
005700
001371
0000006

005777
100001

0300006
Q46777
000207
000C00

001

010
100

000032

002334

000004

002
020
200

002366

002340

004
040

MEXIT:

NO
MEXITI: BR
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15T

KOl

Y2

MEXITY

#5000, PASSCT
MEXIT]
3842, R1

PC, (R1)

LOOP

; UNDER MONITOR CONTROL?
:BRANCH_IF NO

: 1S PASS COMPLETE?

1 BRANCH_IF NO

:GET RETURN ADDRESS

;RETURN TO MONITOR

; LOOP

: THIS ROUTINE WILL SEEK HOME THE PACK WHOSE
;ADORESS IS IN UNIT.

HOME :

Ss:
1%:

c3:

79:
6%:

39:

4$:

ATTNB:

ATTN:

.EVEN
s THIS TABLE DETERMINES
s PARTICULAR UNIT.
: 1S USED AS A MODIFIER

0
.BYTE

UNIT,JRPCSI
JRPDS
5

815, dRPCS
iES R4

15

$810, IRPDS
c3

UNIT.RY
ATTNA
gaTN(RH),QTTNB

RO
7%

RO

RTTNB, dRPDS
3%

RO

6%

JRPCS

43

ATTNB, aRPDS
PC

,LOQD THE UNIT #

; IS THE UNIT RERDY’
:BRANCH IF READY
:UNIT IS NOT READY
:00 A HOME SEEK

:WAIT FOR SEEK TO START
;$ESSEEK UNDER WAY SET
:SEEK UNDERWAY DID NOT SET

; DERTMINE ATTENTION RESPONSE

; TIME QUT ATTENTION BIT
:DID ATTENTION SET?
sBRANCH IF YES

:DID IT TIHE ouT?

;BRANCH IF N

;ATTENTION BIT OID NOT SET

ﬁgYBEEVéCE STATUS ERRORS?
:DEVICE STATUS ERROR AFTER HOME COMMAND
Ek??ﬂ ATTENTION BIT

CONTQINS ATTENTION BIT FOR CURRENT UNIT

1,2,4,10,20,40, 100,200

: THE FOLLOWING TRBLE.

WHERE CONTROL WILL GO FOR_ANY
THE FIRST WORD OF THE DEVICE TABLE
FOR A JSR INDIRECT INTO
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427
428
429
430
431
432
433
434
435
436
437
438
439
449
44]
442
443
443
445
44p
447
448
449
450
45]
Y52
453
454
Y55
458
457
458
459
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0005s0’
000sse’
00OSSY’
0005SSe’

000550’
000558’
000574’

000750’
000756’
000762’
000770’
000776’
001004’
goigig’
poigle’
001014’
001022’
001024’
001026’
00103e’
001036’

001040’

000560’
001040
001354

001530’

LO1
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SeS 002636" 002634’
777 00224C 002264

767

767
Q42767
022767
002762
026765
001756
016765
016765
0000006
0167&7
016767
042767
022767

016
116
0000006
016
016

116767

016765
00S065S

016704

C00000G 002234
000000G 002230

177500
oooslie

002204

002174
002170

002220
002212

002634’

002636’
00ce40’

000000G 002154
000000G 002150

177760
0000!1

000010
177740
00co23

000314
002074

002064
002644’
002636’
00eceYe’
000011
000025

002140
0J2132

002122
002116
002110

002100
002071

00ce42’
002076

002072
002052

000000G 002052

00z63e’
002832’

001766

JMPTBL: SEE-
SEKCK
WRITE
RERDD

:SEEK A RANDOM CYLINDER

:SEE IF SEEK 1S COMPLETE
tHRITE RANDOM DATA

:READ AND VERIFY RANDOM DATA

; THIS ROUTINE WILL GENERATE A RANDQM CYLINDER

;RDORESS AND_ISSUE A SEEK TQ IT.

THE: FUNCTION

;PGINTER IN THE DEVICE TABLE WILL BE UPDATED TO

;CHECK FOR THE ATTENTION BIT.

SEEK: MOV DEVIBL+4(RS) ,DEVTBL+2(RS) :SET UP CYLINDER FROM ADDRESS
MOVB  UNIT,aRPCSI :SELECT THE UNIT
18: RAND :GENERATE A RANDOM NUMBER
MOV LONUM, WORK 1
MOV HINUM' WORK2
BIC 177400, WORK 1
CMP #8312, WORK 1 - 1S NUMBER 700 LARGE?
BLT 1$ :BRANCH IF YES
ggg ?%RKI,DEVTBL+E(R§)
MOV WORK1, DEVTBL#4(RS) SAVE CYLINDER RDDRESS
MOV WORK2 . DEVTBL+6(RS) :USE A RANDOM DRTA BASE
RAND - GENERATE R RANDGM NUMBER
MOV LONUM, WORK 1
MOV HINUM’ WORK2
BIC 8177760, WORK1
ggg sél,NORkl : GENERATE A RANDOM SECTOR
SUB #8. . WORK1
2s: BIC 2177740, WORK2  ;GENERATE A RANDOM TRACK
CHP 23, WORK2
BGE L3
SUB $14, WORK2
3%: MOVB  WORK2,MWORK1+1  ;MERGE TRACK AND SECTOR ADOR
MOV WORK1,DEVTBL+10(RS) :STORE RANDOM DISK ADDRESS
CLR DEVTBL+I2(RS)  :CLEAR TIMEOUT COUNTER
MOVB  DEVTBL+4(RS),aRPLA -LOAD CYLINDER ADDRESS
MOV DEVTBL+10(RS), aRPDA 1L ORD TRACK AND SECTOR
MOVB  #I1,3RPCS < INITIATE R SEEK
MOV 25, RY
4%: gﬁg 5; WAIT FOR SEEK TO START
BIT %810, JRPDS + 1S THE SEEK UNDERWAY?
BNE 13 : YES-BRANCH
HLT 'SEEK UNDERWAY DID NOT SET
53: INC DEVTBL (R5) *MODIFY FUNCTION POINTER TO
é?& EEVTBL(RS) ;E;?%K FOR SEEK COMPLETE

; THIS ROUTINE IS ENTERED AFTER A SEEK HAS BEEN ISSUED.
;1T CHECKS THE ATTENTION FLRG - IF CLEAR IT UPDATES THE

; TIMEQUT COUNTER AND CHECKS IT.
; THE SEEK FUNCTIONED PROPERLY.

SEKCK: MOV UNIT,RY4

IF SET IT VERIFIES
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001044’
00105’
00106

00106’
001066’
001074’
001076’
001104’
001106’
goli1ig’
00llle’
golled’
00112k’
00113%w’
001136’
001140’
00llNe’

116467
036777

* 001014

005265
022765
101005
116777

00
000000G

Q00440
000207
146777
116777
032777
001402
000000G

000423
005777

001146’ 100002

001200’
001202’
00leQw’

000000G
002416
117767
0267865
001427
000006
0000006
00lcee’
0000006
0000006
001511’

001206" 0800000

Qolell’

G38?77€

0017216’ 001411

0d1220’
001226’
00leze’
001234’
go1240°
g0124e’
00ic4e’
001250’
001254’
001260’

001262’

001304’
001311’
001316’
001324’
GJ133g’
CO1340’
001346’

112777
105777
100373
005777
100375
005065
000207
005265
005265
000207

005015
051505
054503
051105
015
Q42522
046131
020122
051040
042524

MO1
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000540’
177460

00264y’
00S000

1730

177420
001706
000000G

001710

001716
001442

00C000G

000315
00liee4

001634
002632’

002632’
00ece3e’

042522
042524
044514
020075
041412
052116
047111
042101
043505
036522

177464
002014

002644’
001754

001754
001732
001740

001446
002e36’

00165k
001630

052521
020104
042116

000
051125
041440
Q42504

0S1104 -

0S1S1¢
000040

MOVB  ATTN(R4),ATTNB ;DETERMINE ATTENTION BIT
Sﬁ} n;rne , 3RPDS TSST FOR nrr;ur:om FLAG
INC DEVIBL+12(R5) uponrs TINEOUT COUNTER
CMP ssouo DEVTBL+12(RS) -DID OPERATION TIMEOQUT?
BHI 2% : NOT YET-BRQNCH
MOVB . UNI7,3RPCSI tSELECT UNIT
HLT :SEEK TIMED OUT
BR 4§
2%: RTS pC JEXIT
1% BICB  ATTNB. 3RPDS :CLEAR ATTENTION FLAG
MOVB  UNIT,JRPCS1 :SELECT UNIT
BIT $810, JRPDS 115 SZEK unosnunv CLERR?
BEQ 3% - IF VES-BRANC
gkr . : SEEK uuoenunv DID NOT CLEAR
38: TST JRPCS -AFE THERE ANY DEVICE STATUS ERRORS?
BPL c$ ' BRANCH-NO ERRORS
gkf . !DEVICE STATUS ERRORS
cS§: MOVE  aJRPCAL,RECS : GET CURRENT CYLENDER ADDRESS
CMP RECS, DEVTBL+4 (RS} -DOES IT MATCH CYLINDER REQUESTED?
BEQ X : YI:S-BRANCH
;%I-r :CJRRENT CYLINDER AND CYL REQUESTED DID NOT COMPARE
a1t
MES10
SCUMP  DEVTEL+Y4(RS)
PRINT
MESI1 s
DUMP RECS \
NS: BIT #811, JRPDS : SEEK INCOMPLET;
BEQ 104 :BRANCH IF NO
MOVB 81: JRPLS : ISSUE HOME COMMAND
Egla aap&s :WAIT FOR DONE
Egl anpos sWAIT FOR UNIT READY
108: CLR DEVTBL(RS) :CLEAR FUNCTION POINTER
RTS PC PEXIT
63: INC DEVTEL (RS)
INC DEVTBL(RS) -UPDATE FUNCTION POINTER
RTS PC EXIT
MES10: .ASCIZ ¢15>¢12>’REQUESTED CYLINDER= *
MES11: .ASCIZ (15><12>'CURRENT CYLINDER ADCR REGISTER=
.EVEN

; THIS ROUTINE WILL WRITE A RANDCM SECTOR ON
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001354’
001280’

001404’
0014l12*
001414’
001418’

001422’
001430’
001436’
001444’

001530’
001536’
00154y’
001546’
001550’

001870’

004767
012767

000167

012777
016777
016577
016577
005067
012737
00S067
112777
004767
00s767
001005
005265
005265
000403
00506S
000207

116777
032777
001003
0000006
000167
012777
016777
062777
016577
016577
005067
00s067
112777
004767

022703
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000634
000400 001450
001456

000334
001430 001454
000C00G 001462

000100

177400 001432

001414 001426

002636’ 00142¢

002642’ 001416

001374

000000G 0000006
001356
000113 0013&0
000606

001340

00eb3e’
002632’

00263’

001322
001330

001276
000000G

000150

177400 001300
00lce2 001274
001000 001266
002636’ 001262
00ck42’ 001256
001234

001224
000117 00:226
0Ug454
000000G 00l214

001200
001174

001000

000400

+A_RANDOM TRACK.

NO1

THE CYLINDER HRS ALRERDY

;EEEN SELECYED BY THE SEEK ROUTINE.

WRITE:

1%:

WRTER:

JSR
MOV

CLR
RTS

PC, RANADR : GENERATE A RANDOM BUFFER ADDR
#400, WORK
BUFF |R1
PC, RANDAT : GENERATE R RANDOM PATTERN
UN}T, 3RPCSI +SELECT THE UNIT
#815, JRPDS +1S THE SELECTED UNIT READY
1S : YES-BRANCH
sSELECTED UNIT NOT READY
WRTER :START SEQUENCE OVER
#-400, aRPLC :SETUP WORD COUNT REGISTER

BUFF , 3RPBA :SETUP BUS ADDR REGISTER
DEVTBL+4(RS) , arRPLA -SET CYLINDER ADDR
DEVTBL+10(RS}, aRPDA :SETUP DISK ADDR.

INT :CLEAR INTERRUPT FLAG

$PRIY, J#PSW :ALLOW INTERRUPT

INTERR :CLEAR ERROR FLAG

$113, JRPCS :INITIATE WRITE WITH INTERRUPT
PC, WAIT : TIMEQUT THE OPERATION

INYVERR :ANY ERRORS?

WRTER :BRANCH IF YES

DEVTBL (RS) :UPDATE FUNCTION POINTER TO READ
DEVTBL (RE)

READD

DEVTBL(RS) s RESTORE FUNCTION POINTER

PC PEXTT

;RERD AND VERIFY THE DRTA WRITTEN

RERDD:

33:

MOVB
BIT

BNE
HLT
JMP
MoV
MOV
ADD

UNIT,dRPCSI ; SELECT THE UNIT

%815, JRPDS : 1S THE SELECTED UNIT READY?
18 s YES-BRANCH

RDCNT :SELECTED UNIT NOT RERDY
$-400, JRPWC :LOAD WORD COUNT REGISTER
BUFF, JRPBA :LOAD BUS ADDR REGISTER

$1000, JRPBA
DEVTBL+4(R5) , 3RPCA

;SET CYLINDER ADOR
D§¥TBL+IU(R55,BRPDQ

; SETUP DISK ADDR.

1 CLEAR INTERRUPT FLAG

INTERR :CLERR ERROR FLRG

8117, JRPCS : INITIATE READ WITH INTERRUPT
PC, WAIT s TIMEOUT THE OPERATION

814, IRPCS :ANY HARD ERRORS?

RDCN} :BRANCH IF YES

BUFF,R1

ggrr,ne

#1000, RL :STARY OF PATTERN BUFFER
(RI)+. (R2)+ : COMPARE DATA

2% : BRANCH-DATA DID NOT COMPARE
R3 : INCREMENT COUNTER

400, R3 :HAS BUFFER BEEN SCANNED
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16-SEP-76 15:47 PRGE ¥
BNE 38 s BRANCH=-NC
000022 IMP RDCNT
I7nTee  000T1S  28: MOV -2(R2).EXP$
177776 000712 MOV -2(R1).RECS
PRINT
MES]2
HLT +] :DATA DID NOT VERIFY
002832° RDCNT: CLR DEVTBL(RS) : INITIRTE FUNCTION POINTER
RTS PC SEXIT
:GENERATE A RANCOM PATTERN
002640° 000132 RANDAT: MOV DEVTBL+6(RS) , RAND L :GET RANDOM BASE
002642" 00126 MOV DEVIBL+10(RS},RAND2
000123 MOV RANCI, RO
000116 MOV RAND2 . R4
0007 RANDR] : QEX ;g.na :SETUP SHIFT COUNT
SHIFT: ASL RO :SHIFT RO LEFT AND
ROL RY ROTATE CARAY INTO LSB OF RC INTO Ry
RIL R2 :ROTATE CARRY OUT OF R4 INTO R2
DEC R3 : DECREMENT R3
. BNE SHIFT :CONTINUE LOOP
00C070 And RAND! RO *R00 IN 8 TO MAKE X129
oC Ry : PROPOGATE CRRRY
CO0CeY A0D RANDZ, RY ‘ADD IN 8 TO MAKE X129
ADC R2 : PROPOGATE CARRY
001057 RDD $1057.R0 0D LOW CONSTANT
ADC RY :PROPOGATE CARRY
AD¢ R2 :PROPOGATE AGAIN
O47401 ggg a;rqu.nq :AD0 HIGH CONSTANT
000006 ADC 86, R2
ggg ss,no REPRIME RO WITH MIGH DIGIT
002028 MOV RC,RAND!
MOV RO’ (R1)+ -STORE DATA IN BUFFER
000764 DEC WORK
BEQ EXGEN
000C 1M MOV R4, RANDZ
MOV R4’ (R1)+ :STORE DATA IN BUFFER
000750 DEC WORK
BNE RANDR1 FILL ENTIRE BUFFER
EXGEN: RTS PC EXIT
RANDL: O
ReNC2: O

000000SG 000CO0G EXTMEN: MOV

002154’ 000004
0COCO0G 000Cas
017446 000CeH

; THIS ROUTINE DETERMINES THE TOTAL RMOUNT CF RAVAILRBLE
; CRRE WITHOUT USING MEMORY MANRGEMENT.

sPRI?. I8PSU :LOCKUP PRIORITY L. .EL
MOV sMAXRES 4 :SETUP 10 BUS TRAP

MOV sPRI?. b
MOV 817448, SAVE . © ;START WITH Sk




MRIN,

=3
[

To.cToroe
B3Il dands

Bef

BRRRRRE

MACYIL 27732

O<RPGB.PLL

00:125’

)
Gelye’
00214y°
go2182"

Q0215%’

Qos?7?
022767

16-SEP-78 15:47 PRGE IS

000060
157446

020000

020000
000006
000006
000042
005670

177772
003312°
002000

0000006

0000s2

000040

000030

000004

000002

G 000600

0020C0G 00Cs72
100000

000562
00OSSH

003312’
0Cos3y

000532

000512

000543
00CSu42

00000CG 000S12

000084
00472
00100C

COe

;REFERENCE MEMORY
s TEST FOR_2BK
1BRANCH IF LESS THAN 28K

;SETUP FOR NEXT REFERENCE

;RESTORE 10 BUS TRAY

;UNDER MONITOR CONTROL?
:BRANCH IF NO

;ADJUST TOP OF CORE
:EX]T-SAVE=MAXIMUM MEMORY
;HIGHEST AVAILABLE LOCATION

;OETERMINE BUFFER SIZE
:ALLOW ROOM FOR DATA
:GENERATE A RANDCM &

;MAKE NUMBER EVEN

;ENSURE THAT THE RANDOM
ggggE%S FITS WITHIN QVRI'QBLE

EQ{E BUFFER STRART RCOR.

;HAS INTERRUPT OCCURED®

s YES-BRANCH

:HAS OPERATION TIMED OUT?
:NO-BRANCH

SUNIT TIMED OUT ON RERD OR WRITE

EXREF: TST JSAVE
CMP 8157446, SAVE
gns 13
R MAXRF 1
1$: ADD 820000, SAVE
BR EXREF
sENTER HERE WMEN I0 BUS ERRCR OCCURS
MAXREF: SUB oaaoon SAVE
MAXRF1: MOV ns
CLR
ST aaua
BEQ 18
SUB #3000. , SAVE
18: RTS RS
SAVE: 0
-GENERATE A RANDOM BUFFER ADORESS
RANARCR: MOV SAVE , R4
SUB 8ENDP, RY
SUB 82000 RY
RAND
MOV LONUM, WORK |
BIC 80, WORK 1
MOV 100000, R3
28: CMP RY, WORK {
BHI 18’
BIC R3, WORK
cLC
ROR R3
BR 28
18: ADD SENDP, WORK 1
MOV WORK 1. BUFF
RTS PC
- TIMEQOUT THE OCCURANCE OF AN xnrtnnupr
WAIT:  CLR RO
c3: INC RO
1T INT
BNE 18§
TST RO
BNE 2§
HLT
INC INTERR
18: RIS PC

; ENTERED UPON A
SMILL CHECK FOR

CSKINT:

18:

BIT
BEQ
IHP

MOV
RDD

cng.&RPCS

DSKER
8UFF ,R3
81000,R3

DEVICE INTERRUPT.
AND REPORT DEVICE ERRORS

:SET ERROR FLAG
XIT

'

THIS ROUTINE

;WHERE THER ANY ERRORS”
+ BRANCH-NO ERRORS
:REPORT ERROR




MAIN. MACYIL 27.732)  16-SEP-TH PASE 16
DSRFGB. P11
T07 0023627 022765 00004 002632° cHP
208 902370" OOjuge BEQ
03 002372’ 062703 001000 ACD
710 002378 020377 000462 3§ CMP
71l Dogtg2: DOIY3 BEG
"12 002404 00000CS HLT
713 002406 000000G PRINT
714 002410 003232’ MES13
~i5 002412’ 00DODOG FRINT
16 002414’ 003262 MES18
§ 717 DG2416’ 0O0ICOG DU
18 002420° 200000 PRINT
719 002422’ DO376’ MES13
3 720 002424’ BI0G0OG DUMP
721 002426' 005267 00OM1Y INC
722 00s432’ 000167 000006 2§: NP
723 002436’ 000000G OSKER: HLT
724 00P440° 00S267 0OQYD2 INC
725 DOo444’ 052767 0000OCG 000400 EXTINT: BIS
726 002452° 032r77 0CO000G 000414 1§: BIT
707 002460’ 001774 BEQ
728 00246z’ 000002 RTI
%
731 002464’ 032767 0000DOG DOCODOG MSG:  BIT
730 002472° 001041 BNE
733 003474 0000006 PRINT
73+ 002476’ 003100’ MES]
3 735 002500° 0000006 SOUMP
7% 002502 0OCO0OG PRINT
737 ' 003132° MES2R
738 ' 017767 0003%2  C£O0OCO0G MOV
739 D025I4* DO4?h7 0003006 JSR
740 002520° QOODCOG PRINT
741 002522° 003110’ MES]A
¢ 742 002524' BODOCOG DUNP
743 002506 00G00OG PRINT
744 002530’ 003121 MES2
3 745 002532’ 0OD0OOG DUMP
745 002534' 000000G PRINT
747 002536’ 003143’ MES3
¢ 748 40 SOUMP
749 002542 0OOOCOG PRINT
750 002544’ 003160’ MESY
78] 002546’ 005067 000272 CLR
752 002552° 116667 002643' 000264 MOVS
6 753 Q025e0: 00DOD0G DUNP
754 (02562* 000000G RINT
755 002564' 003172’ MESS
756 bt 116567 D02642" 000250 MOVB
3 757 002674 00DC00G SDUMP
758 002576’ 032767 0000OCG 00000OOG 18:  BIT
759 002604’ 001001 BNE
760 002606’ 000207 RTS
761 002610’ 0OD0OCG 28:  PRINT
762 002612' 003262’ MES18

D02

#4,DEVTBL (RS)

3
#1000,R3
R3, 3RPBA
23’

R3

JRPBA
INTERR
EXTINT

INTERR
%80, INT
naxé 3RPDS

#81 ,HLTCTS
3

UNIT

JRPDS, TTY
PC.PRINTR

JRPER
adRPCS
DEVTBL+4(RS)

WORK3

:IS THIS R WRITE?
sBRANCH IF YES

Dég EHE gUS RODR TERMINATE PROPERLY?
:CONTENTS OF RPBR IMCORRECT

; SET ERROR FLRG

;REPORT INTERRUFT DISK ERROR
:SET ERROR FLAG

IS TH? UNIT RERDY
EXIT INTERRUPT

; TYPE ENT RE MSG?
: BRANCH 1

DEVTBL+11(RS), WORK3
WORK3

DEVTBL+10(RS), WORK3

WORK3
880, HLTCTS
41

PC

; TYPE EXPECTED - RECEIVED”
:BRANCH IF YES




EOP

LMRIN.  MACYLL 37(732)  1B-SEP-TE  15:47 PRGE (7

D<RPGB.PLL
@ 7683 002614’ Q00000G DUMP EXPS
7b4 002616’ 0000005 PRINT
<BS g 32' A MES'9
3 7 * 00G DUHP RECS
76 ’ 0 RTS PC
768 002626’ 000000 EXPS: U
769 002630° 000000 RECS:
270 ES ?b 5 A TABLE CONTAIN ING §E8T§ FOR EACH OF EIGHT
rel LE UNITS. DURING 7 RATION OF THE PROGRAM
7 e RS IS USED RS A MODIFIER TO POINT INTO THE TRBLE TO
703 SELECT THE PROPER UNIT. EACH UNIT SLOT CONTRINS
oY EIPHT ENTRIES(WORD)
7% +1 FUNCTION POINTER
7 : 0=SEEK
777 ; 2=SEEK IN PROGRESS
77 s Y=WRITE
79 ; 6=RERD
780 : IF NEGATIVE-UNIT IS NOT TESTED

;2 CYLINDER FROM ADDRESS-INDICATES PREVIOUS CYLINDER POSITION

~J
0
[ o d

782 ;3 CYLINDER TO ADDRESS-RDDRESS OF THE SEEK COMMAND

783 id RANDOM BASE FOR PATTERN GENERATION

784 ;S RANDOM TRACK AND SECTOR ADDRESS

785 ;& CYLINDER SEEK TIMEOUT COUNTER

786 :7 SPARE

787 :8 SPARE

788

789 .EVEN

790 002632° 000000 DEVTBL: O ;UNIT O SLOT

791 002652’ .=DEVTBL+20

792 002652’ 000000 UNITL: O ;UNIT 1 SLOT

793 002672° .=UNIT1+20

794 002672° 000000 UNIT2: 0 {UNIT 2 SLOT

795 00e712’ .=UNIT2+20

7 002712 000003 UNIT3: 0 ;UNIT 3 SLOT

797 002732’ .=UNIT3+20

798 002732’ 000000 UNITY: O sUNIT 4 SLOT

799 002752’ .=UNIT4+20

800 752’ 000000 UNITS: 0 ;UNIT S SLOT

801 00277¢’ . =UNITS+20

802 002772’ 000000 UNITe: O ;UNITE SLCT

803 003012’ .=UNITb+20

804 003012 000000 UNIT?: 0 ;UNIT 7 SLOT

ggg 003032’ .=UNIT7+20

807 RPll CONSTANTS-MEMORY RSSIGNMENTS

g38 003032’ 000000 ONIT: 0 ; CURRENT UNTI UNDER TEST
809 003034’ 000000 PQSSCT 3! s COUNTS ERCH PASS THRU 8 UNITS
810 00303%’ 000000 WORK: O : TEMPORARY STORAGE RREA
811 003040’ 000000 WORK1: O

g8le 003042’ 000000 WORK2: O

813 003044’ 000000 WORK3: O

g4 0C3046° 000000 INTERR: O ; INTERRUPT ERROR FLRG
815 003050’ 000000 BUFF: O : STARTING_RODRESS OF BUFFER
gle 003052’ 000000 INT; 0 s INTERRUPT FLRG

817 003054’ 000003 FLRG: 0 :FLAG WORD

gig ;OISK 10 REGISTERS




JRIN,

MACYLl 27?732)
DZRPGB.PII

003262
003270’
003276’
003304°
003312’

176714
176715

053111
000000
000001

16-SEP-76  15:47 PAGE 18

04712S
0SOlee
000
gS101e
800040
50122
000
041412
042504

CSlieM
000011
042523

020075
Q42012
047503

0S2111
0S110S
041520
051504

Q46131
036522

041501
052103

000
052101

050115
051108

020123
051505
047503
coola4
Q42520
000040
042503
Co0040

RPCS: 176714
RPCSLl: 176715
RPWC: 176716
RPBR: 176720
RPCR: 176722
RPDA: 176724
RPER: 176712
RPDS: 176710
RPCRl: 176723
VECTOR=254
STATUS=256

+ MESSAGES
MESL: .RSCIZ
MESIR: .ASCIZ
MES2: .RSCIZ
MES2AR: .RSCIZ
MES3: .ASCIZ
MESY: .ARSCIZ
MESS:  .RSCIZ
MES12: .RSCIZ
MES13: .RSCIZ
MESIB: .RSCIZ
MES19: .ASCIZ
ENDP: O

.END

FO2

(15> (12> 7UNIT /

;0ISK CONTROL REGISTER

;OISK WORD COUNT REGISTER
s CURRENT ADDRSS REGISTER
:CYL INDER _AODRESS REGISTER
: DISK RDDRESS REGISTER
sERROR REGISTER

:DRIVE STATUS REGISTER

; INTERRUPT VECTOR_RDDR.
:DISK INTERRUPT STATUS

«15><12>/RPER=

«15>¢12>/RPCS=

/

IS <¢12> /RPDS= 7
15> 12> /CYLINDER= /

(US> (12> /TRACK= 7
<1S>¢1e>/SECTOR= /
(15> (12> 7/DATA COMPARE ERRGR/

<15>¢12>/BUS RDDRESS INCORRECT/

(15 (12> /EXPECTED ~
<15><12>/RECEIVED /

;STRRT OF BUFFER ARER
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MRIN.  MACYL! 27(732) 16-SEP-76 15:47 PARGE 20

DIRPGB.PLI CROSS REFERENCE TRBLE -- USER SYMBOLS

RTIN 00OSHOR 399 4i7% 483

ATIN8  QOCS36R 398% 399+# 404 413 Y168 YR 484 493
BUFF 003050R 44 8583 77 587 588 685 7058 B1SH
BO = aEREER (X 6§76 7S 758

Bl = ¥REFER (X 731

BI0 = ¥»¥xxx (X 394 470 43S

Bil = #xxsas (X §13

BlY = ssx¥x¥ (X g8s

BlS = mxweE¥x (X 331 34 35 3bl SN7 , §72 702 726
B3 = EEEEER GX 334 35 36

B3 = ExE¥¥x QX 248

CLRTAB (0O0CO&OR 3198 Jee

DEVTBL 002632R 319 ok J4l# 352 36! 363 437¥ 445 YYy7% 4Y48# o2 # 463+ 464

465 472 3% Y474% 486# 487 S04 S20#* S2o# S23#* S5y 855 S53# Se4#
Sbb# 579 S80 BO3* €08 603 707 752 756 7908 791
DSKER_ DO2436ER 704 72348

CSKINT 002336R 316 702

DUMP = #xx»¥x GX Sle 717 720 742 745 763 7686

ENDP 003312R 72 bB4 8604

ERROR = #»xxxx (X 3le

EXGEN 002070R 634 £39s

§XPS 002626R c38* 7688

EXREF  002126R bS1s 656

EXTINT 002444R 7ce 7258

EXTMEN (0207V6R 348 6478

FLAG 003054R 8178

HINUM = ##sx#® (X 44l 4§51

HLT = »#xx#¥ GX ;?g ggg 408 §12 Y72 490 Ng7 50! S0e B49 S74 602 895
4

HLTCTS= #sxsxx (X 731 758

HOME O00404R 354 386

INT 003052R CSh# 81 691 725#% glés

INTERR (003046R ccex 56l Sg2* 696# 721% 724#% 848

JMPTBL (0OO0SSOR 364 4278

LONUM = x###%% (X 440 450 &75

LOOP 000266R 3598 381

M&IN 000274R 3bls 368

MAXREF 002154R b48 6608

MRXRF1 (002162R BSY bl

MES] 003100R 734 8338

MESIA  O003110R 741 835

MESIO 00l262R €08 V(Y

MESIL O00I31IR Sl c30s

MES12 (00320SR 601 8481

MESI3 003232R 714 gs2s

MESIB 003262R 716 75¢ BSE6s

MESI9 D003276R 719 765 g858s

MESE 003121R 744 837%

MES2A (003132R 737 B839s

MES3 003143R 747 8418

MESH 003160R 750 844s

MESS 003172R 755 BYb#

MEXIT 000372R 3778

MEXITI Q00402R 372 374 381

MSG 0024E4R 7318
PASSCT 003034k 350+ 369+ 370 373 809s




414%
697%
713

649

359%

JMRIN, MACYLL E’( v32) 16-SEP-TH6 15:47 PRGE 2

DIRPGB.PIL C OSS REFERENCE TRBLE -- USER SYMBOLS

Po =*.000007 3S4* J64% 77k
04 639+ £86#

PRINT = ®&s#2® §X S07 Si0 e00
761 76

PRINTR=z #xx»%% (X 739

PRIN = mxss#x (X 857

PRI7 = #zxsss (X 313 315 64?7

PSW = ®x&xs® GX Jll# St BY7¥

RANRDR 002214R 82 671«

RAND = #####x (X 439 449 YA

RANDAT 0D01732R CNS 6088

RANDA1L OOI?SGR bi2s 638

RAND!  (002072R 608# 610 619

RANDE  002074R B0 bll 62l

RDCNT  001724R 57S €86 536

RERDD (0O01S30R 430 S&S 6718

RECS 002630R SO3% SOM 599*

RPBA 003064R CC3* C77% 578%

RPCA 003066R o4+ S54#% S§79%

RFCAl  (00307&R S03 8e7s

RPCS 30SER 327% 390* 410

RPCS1  003060R 328#% 386* 438%

RPDA 003070R 465S# CSS# S80#

RPDS 003074R 329 387 IN
72k 738 8cbs

RPER 003072R 8254

RPWC 0030&2R SCo* S76#% 8218

RO =%000000 318* 319» 320
406 bi0* BiN*

Ri =%000001 32b* 3c8 333%
€3Gl 593 £3c*

Re =%000002 ce8x 891 598

R3 =%000003 c89% 593# 59y

RY =7000004 363% 364 391 %
b2lx bous bob¥

RS =%000005 34Bx 351# 352
Ye3* 464 465
Sb3* Co4* Sob¥

SAVE 002212R BS0# 6S1 Bs2

SCOPES= xxxx¥x (X 3i4

SDUMP = xxxxx¥ GX S09 735 748

SEEX 000S60R 42?7 4378#

SEKCK  O01040R 428 H82H

SHIFT (QO176M4R biys bi8

sp =%000006 310%

START  COOODO0R 3108

STATUS= (00256 317% 829

STKPTR= ¥x#¥x%¥ GX 310

SWR = sxess® GX 339 370%

TTY = sxxxss (X 738%

UNIT 003032R J49# 355# 357
g71 808#s

UNIT!L  002652R 79214 793

UNITZ2 002672R 7944 735

UNIT3 002712R 7964 797

UNITS D02732R 7984 799

E4ls
bucs

8228
499

494»
413#

325#
bo3*
337#%
blb*
bl7%
397*

360#
474%

660%
757

3b65#

HO2

0

718

S15#
SYE*

470

3k7

30

733

516
S71%

48y

332%
34Y%
boS#

HY67#
7%

487

608
6678

386

Soux
736

SS9x
8204

493

397

CSyex
740

S83#

495

4l
EB9*
375%

b2B*
705#
YB2*
673%
Y37
S20%
bbb#*

438

S4S»

743

S60*

746

702

Si8

400*
SHYx
709»
bllx
Yy7#

S23#
752

489

567%
749

819s

S4?7

4O1#
G87x
710

B15%
CUT-

SS4
756

49y

584# A
754

572

403
590%

620#%

462%
11

S4b
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MRIN, MACYLD 27.732) 16-SEP-76 1S:47 PRGE 2¢

DZRPGB.PLI CROSS REFERENCE TRBLE -- USER SYMBOLS

UNITS  0027S2R 800# 80!

UNITE 00277¢R 8024 803

UNIT?  003012R 80u4s 805

VECTOR= 00025SM 31b# 828

WRIT 002210R Se0 S84 6838

H8RK J6R Sqal b33 637 8120

WORK Y40% Y4ox 443 Y Y47 NSO#* 452 453 4S5# Y60% Y62 675% b76x
678 680# B84 685 8lls

WORK2  00304eR HY41% 448 4S1# 456# 457 4S59# 460 8las

WORK3  OO3044R 751 752 756# 8134

WRITE 0O01354R 429 SH2s

WRTER 001S22R S50 862 Seobs
. = 003314R 517 519 7914 7934 7958 797 99  801s  B03s  B0S»

- — —

bl o -



-MAIN,

DZRPGB.P11

RDC
RDD

ASL
BEQ

. HES.

620

19

000000
003314

MACYLl 27.732)

16-SEP-76 15:47 PAGE 24

CROSS REFERENCE TABLE ~-- PERMANENT SYMBOLS

g2
M2

000
(118}

% ERRORS DETECTED: I

T
356

346

625
366

358

456

s2l
371
835

62?
578

368

676

Sau
387
837

630
590

372

680

567
673
406

839

619

Y46

357

395

853

BS54
350
613
487
473

S&63
316
451
648

Yo

604
410
g4l

Joe

62l

436

394

402
692

656
351
S04
474
S84
317
462
s87
643

466

639

499
B4

623

805

44

405
694

683
359
89l
486
739
%
650
483

bbb
518
846

b2d

SiY

470

407
732

360
S34
522

337
467

b6l
489

686
Sbl
g48

628

B34

484

469
758

697
651
85¢

ka9

664

495

471

760
663
856

655

703

813

485

463
707
SeH

375
544

677
815

767
69!
858

684

708

547

S48

820
710
893

391
852

685
S4b

693

706

711

872

Se2

856
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DZRPGB.P1I CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
% DEFAULT GLOBALS GENERATED: &5

¥, DZRPGB. SEQ/SOL /CRF /PAGNUM+DZRPGB
RUN-TIME: 2 7 1 SECONDS

RUN-TIME RPTIO: 1S4/11=13.4

CORE USED: &K (11 PRGES)

I
| MAIN. MACY1l 27(732) 16-SEP-7B 15:47 PAGE 25
|
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