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l. RBSTRACT

THIS PROGRAM WILL TEST UP TO EIGHT RP0O2/RPO3 DRIVES
ON AN RP11C DISK CONTROLLER. BASICALLY, THE PROGRAM
WILL SEEK TO R RANDOM ADDRESS AND THEN WRITE AND
READ RANDOM DATA. WHILE DATA IS BEING TRANSFERRED
SEEK OPERATIONS WILL BE IN PROGRESS ON THE OTHER
DRIVES. THE PURPOSE OF THE TEST IS TO CHECK FOR ANY
62I522C568¢ ON THE BUS WHILE TRYING TO KEEP ALL THE

rn

REQUIREMENTS

EQUIPMENT

PDP-11 STANDARD FRAMILY PROCESSOR
RP11C DISK CONTROLLER WITH UP TO0 EIGHT RPO2/RPC3
DISK DRIVES

mn
.
>—

2.2 STORAGE
4K OF STORGGC IS REGUIRED TGO RUN THIS TEST

2.3 PREL IMINRRY PROGRAMS

DZRPR DISKLESS DIAGNOSTIC
DZRPB  DISK RELIABILITY DIAGNOSTIC

({N ]

LCROING PROCEDURE
USE STANCARD PROCEDURE FOR ABS TRPES.

“4, STARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
SEE E.1.1
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h.2 STARTING RDDRESS
THE PROGRAM SHOULD RLWAYS BE STARTED AT 200.

4.3 PROGRAM AND-/OR OPERATOR ACTION

LORD PROGRAM INTO MEMORY USING RBS LORDER

LORD ADDRESS 200

SET SWITCHES (SEE SEC. S.1.1)

PRESS START.

THE PROGRAM WILL LOOP UNTIL STOPPED

DUE 70 THE RANDOM NATURE OF THE PROGRAM THERE IS

NO MERANINGFULL PASSCOUNT. IT 1S RECOMMENDED

THAT THE PROGRAM RUN AT LERST HALF AN HOUR.
(NOTE: THE FIRST PASS, A "QUICK VERIFY' PASS, PERFCRMS
ERCH OF THE FOUR TEST FUNCTIONS ON ERCH DRIVE

ONLY ONCE. THIS IS TO ENSURE THAT THE DRIVES ARE
BASICALLY 'THERE® AND RUNNING.)

o N £ W n -

n

UPERRTING PROCEDURE

OPEFATIONAL SWITCH SETTINGS

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

n
[

S.1.1 SWITCH SETTING ARRE:
SW«1S,=1..... HALF ON ERROR

SWal¥ ..... NOT USED
SH(ld=]..... INKIBIT PRINTOUT
SWcie» ..... NOT USED
SWelly ..., NOT USED

SWaldr=4..... BELL ON ERROR
SW«07, THRU SW«00»=1..... SELECT UNIT FCR TEST

SW<«00> CORRESPONDS 7O UNIT O
SW<07, CORRESPONDS TO UNIT 7
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S.2.1

€.2.2

6.C

€.l

7.0

HO1

HLT

THIS ROUTINE IS ENTERED UPON DETECTION OF AN ERROR.
IT WILL TYPE THE PC OF THE ERROR AND ADDITIONAL

ARG, ORREEET oS KOBTAIRGLETE 8T O

TRAP CRATCHER

Carch any (Rlee 2ol Yihed THESE ne RPECFeb Fenrd
OR INTERRUPTS WILL HRLT AT THE VECTOR +2

ERRORS

WHEN ERRORS ARE ENCOUNTERED, THE RDDRESS OF THE
ERROR ALONG WITH THE CONYENTS OF RPDS. RPER, AND
RPCS ARE TYPED. ALSO, THE CONTENTS OF THE SELECTED
CYLINDER, HERD AND 'SECTOR RDDRESS ARE TYPED. B8Y
REFERRING TO THE LISTING, ADDITIONAL INFORMATION CAN
BE FOUND REGARDING THE CAUSE OF THE ERROR IN THE
COMMENT  FIELD. WHEN RPPROPRIATE, AODITIONAL
INFORMATION IS TYPED OUT, SUCH RS THE EXPECTED AND
§gc§§v58TQESULTs OF AN OPERATION. ALL INFORMATION

ERROR MESSAGE FORMAT

1. PC= RDDRESS OF FAILURS
UNIT UNIT WHICH FRILEC
RPOS=  CONTENTS OF RPDS
RPER=  CONTENTS OF RPER
RPCS=  CONTENTS OF RPCS
CYLINDER SELECTED CYLINDER
HERD SELECTED HERD
SECTOR SELECTED SECTOR
EXPECTED EXPECTED DATA
RECEIVED RECEIVED DATA

RESTRICTIONS

SINCE THIS IS @AM INTERACTION TEST, THERE IS NO
LOCPING OGN EFRORS.
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8.0 MISCELLANENUS

8.1 EXECUTION TIME

DUE TO THE RANDOM NATURE OF THE PROGRAM THERE IS NO
MEANINGFUL PRSS COUNT. IT IS RECOMMENDED THRT THE
PROGRAM ?SSELD RUN _FOR HR

LF AN HOUR, ‘
NOTE IN 4.3 FOR EXPLANATION OF Qv PASS)
8.2 STACK POINTER

STACK IS INITIALLY SET TO 500.

B.3 ERROR INFORMATION

IF IT IS DESIRED TQO HRVE THE ERROR INFORMARTION
QUTPUTTED TO THE PUNCH INSTEAD OF THE TELETYPE
CHANGE THE FOLLOWING THREE LOCATIONS.

LOCATION FROM 10
1304 177564 177554
1332 177566 177556
1336 177564 177554

9.0 PROGRAM DESCRIPTION

WHEN STARTED THE PROGRAM WILL RESTORE THE HEADS FOR
ERCH OF THE GELECTED UNITS.  THEN THE FOLLOWING
SEQUENCE IS GONE THRU FOR EACH OF THE SELECTED
UNITS. FIRST, A RANDOM DISK SURFACE ADORESS IS
GENERATED AND A SEFK IS ISSUED.  THEN A RANCOM
BUFFER 1S SELECTED AND FILLED WiTH RANDOM DATA. A
SECTOR 15 THEN WRITTEN, READ BRCK AND COMPARREL.
THIS SEQUENCE IS THEN LOOPED UPON. DUE TG THE
DIFFERENCE IN SEEK TIMES, WHICH DEPENDS ON THE
RANDOM DISK ADDRESS  SELECTED, ALL UNITS ARE
EXERCISED IN A RANDGM SELECTION.' WHILE DATA IS
BEING TRANSFERRED, SEEK OPERATIONS ARE IN PROGRESS.
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3ég : COPYRIGHT 1972,1977 DIGITAL EQUIPMENT CORP., MAYNARD, MASS.
355 :CONTRINS DEFINITIONS, REGISTER RSSIGNMENTS AND MACRC CALLS
323 :GENERAL REGISTER ASSIGNMENTS
324 000000 RO=%0
5 i
7 R3=%
35 308884 Rz
329 000005 RG=%5
33C 000006 SP=%b
ggé 000007 PC=%7
333 -STATUS REGISTER (PSW) BIT ASSIGNMENTS
334 002901 C=1 :C BIT
33¢ 000002 V= .V BIT
33E 000004 2=4 2 BIT
237 000010 N=10 :N BIT
338 000020 T=20 :T BIT
335 000340 PRI7=340 PRIORITY LEVEL 7
345 000300 PRI6=300 PRIORITY LEVEL b
4] 000240 PRIS=240 'PRIORITY LEVEL 5
242 000200 PRI4=200 :PRIORITY LEVEL 4
343 000140 PRI3=140 ‘PRIORITY LEVEL 3
344 000100 PRI2=100 ‘PRIORITY LEVEL 2
g:g 000040 PRII=40 :PRIORITY LEVEL |
347 : VECTOR ADDRESSES
348 000004 ERRVEC=4 :ERROR VECTOR
349 000010 RESVEC=10 'RESERVED INST VECTOR
350 000014 TBITVEC=14 :T BIT VECTOR
361 000020 10TVEC=20 1107 TRAP VECTOR
3€2 000024 PFVEC=24 ‘POWER FRIL YECTOR
353 000030 EMTVEC=30 :EMT VECTOR
ggg 000034 TRAPVEC=34 :TRAP VECTOR
35¢ :REGISTER ADDRESSES
357 177778 PSW=177776 :PROCESSOR STATUS REGISTER
1z 1775¢0 TKS=177560 ' KEYBORRD CSR
359 177862 TKB=177562 ' ADDR OF K YBORRD BUFFER
360 177564 1PS=1775E4 : TELEPRINTER CSR
361 177E¢e TPB=177566 : TELEPRINTER BUFFER
362 177570 SWR=177570 :CONSOLE SWITCH REGISTER
ggg 177570 DISPLAY=177570 :CONSOLE DISPLAY REGISTER
3ES - INITIAL STACK POINTER )
3&9 000500 STKPTR=500 -PROGRAM STACK PCINTER
368 :BIT ASSIGNMENTS
3E9 100000 B15=100000
370 040000 B14=40000
371 020000 B13=20000
272 010C0% B12=10000
=72 004000 B11=4000
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4400

104000
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810=2000

89=1000

5

BS=40
BY=20
83=10

e
BO=1
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; MEMORY MANAGEMENT REGISTER ASSIGNMENTS

SRO=177572

KIPARO=172340
KIPAR1=172342
KIPAR2=172344
KIPAR3=172346
KIPAR4=172350
KIPARS=172352
KIPARb=17235Y4
KIPAR?7=172356
KIPDRO=172300
KIPDR1=172302
KIPDR2=172304
KIPDR3=172306
KIPDR4=172310
KIPDRS=172312
KIPDR6=172314
KIPDR7=172316

RW=6
UP=00

: INSTRUCTION EQUATES

HLT=TRAP
SCOPE=EMT

INDEX OF MACROS

.SCOPE
.SAVE
.REST
.ERROR
.PRINT
.OUMP
.RAND
-RERD
.PACK

INCEX OF CALLS
COPE

RAVE
REST

;HLT IS R TRAP TO THE ERROR ROUTINE
:SCOPE IS AN EMT TRAP



060046
gooose
000200

60700
001,97

001004
001012
001014
001020
001022
001026
001030
001034

001036
001042
001044

000046
003002
000as2

0000C0
000000

032737
001403
005767
001003
005067

002350

040000
000232
000224
177746

00000

177570

MACYI! 30(1046) 06-JUN-77 [4:48 PAGE 11

HLT
PRINT
DUMP
DUMPF
SOUMP
SDUMPF
RAND
RERD
FRCK

@8 we @s S @owe @ W S

. =46
$ENDAD
.=52

0
.=200
HOYOUO 85TRRT, PC ;GO TO START OF TEST
ICNT: O ; CONTRINS PASS COUNT
LAD: 0 ; PROGRAM TRACE
; SCOPE (EMT) SERVICE ROQUTINE
; THIS ROUTINE WILL LOOP IF AN ERRCR OCCURED AND
;LOOP ON ERROR SWITCH IS SET (BIT I4). IF LOOPING IS INDICATED
; Tht 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
;LOOP IS INITIRTED IT WILL CONTINUE UNTIL SWITCH 14 IS CLERRED.

SCOPES: BIT 8814, J#SKR ;LOOP ON ERROR?
BEQ 2% ; BRANCH IF NO
15T ERRFLG ;1S THERE AN ERROR?
BNE 19 ; BRANCH _IF YES
2%: g%? ERRFLG ;E§?$T ERROR CONDITION
18 MOV LAD, (SP) sMODIFY RETURN RDDRESS
RT] 1EXIT

-ROUTINE T0 SAVE REGISTERS ON THE STACK.
:CALLED BY SAVE MACRO
SAVES: MOV (SP)+.18

MOV RS, -(5P)

MOV RG. -(5P)

; SAVE RETURN PC
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486 00104 01034 MOV R3,-(SP)
487 001050 010246 noy  R2,-(5k)
28 B3ifes B1BAdE Hoy Eb;-(gg)
430 001056 016207 000000 MOV 18,PC ;RETURN
491 (001062 000000 1§: 0 ; CONTRINS RETURN ADDRESS
492 ;ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
443 :CALLED BY REST MACRO
494 001064 012667 000020 RESTS: MOV (SP)+,1§ ;SAVE RETURN PC
495 001070 012600 MOV (5P)+,RY
496 001072 012601 MOV (5P)+,RI
497 001074 012602 MOV (SP)+,Re
498 001076 012603 MOV (SP)+,R3
493 001100 012604 MOV (SP)+,RY
500 001102 012605 MOV (5P)+,R5
S0l 001104 016707 000000 Mov  1§,PC ; RETURN
502 001110 000000 1§: 0 ;CONTRINS RETURN ADDR
503 ;ERROR SERVICE ROUTINE CALLED BY HLT
S04 :THIS ROUTINE WILL WALT ON ERROR, RING THE BELL, AND
505 ; TRANSFER CONTROL TO A USER SUPPLIED ROUTINE IF’SPECIFIED
506 001112 005737 177570 ERROR: TST  JuSWR ;HALT ON ERROR?
507 001116 10000! BPL_ 3§ ;BRANCH IF NO
508 001120 000000 HALT
503 001122 032737 004000 177570 3%:  BIT  #Bl1,3#SR ;RING THE BELL?
510 001130 001403 BEQ IS ;BRANCH_IF "NO
i1 001132 004567 0001SE JSR  RS,FRNTFS ;FORCE PRINT THE MESSAGE
512 001136 001262 BELL
13 001i40 032737 020000 177570 1§:  BIT  #B13,3s5WR ;SKIP TYPEOUT?
S14 001146 001022 BNE 2§ :BRANCH IF YES
515 001150 004567 000122 JSR_ RS,PRINTS ;PRINT MESSAGE
SIE 001154 001264 ERRPC
517 001156 011667 000074 MOV (b}, HLTADS ;GET_ERROR PC+2
518 001162 162767 000002 00006E SUB  #2,ALTADS s MODIFY
513 001170 117767 000062 0OOOSE MOVB  JHLTADS HLTCTS ;SAVE HLT ARGUEMENT
520 001176 016767 0000SY 000370 Moy HLTADS TV )
521 001204 004767 0OCINE JSR  PC,PRIATR ;TYPE LOCATION WITH LEADING ZERJS
522 001210 004767 003754 JSR  PC,MSG ;G0_TO USER ERROR ROUTINE
523 001214 023737 000042 000046 28:  CMP  J¥42,dwde ;ARE WE IN ACTLL AUTO MODE"
S24 001222 001001 BNE .44 ;BRANCH TF_NOT
525 001224 000000 HALT ;HALT ON ERROR IF YES
526 001226 005737 177570 TST  JuSWR ;HALT ON ERROR IN SWR”
527 001232 100001 BPL_ 4§ ;BRANCH IF NO
528 001234 (000000 HALT
529 00123 052767 100000 000006 4§:  BIS  #BIS,ERRFLG  ;SET ERROR FLAG
530 001244 005267 000010 INC  ERRORS ;UPDATE ERROR COUNTER
531 001250 0OOCQ2 RTI
32 001252 000000 ERRFLG: O
633 001254 (000000 HLTCTS: O
534 001256 000000 HLTADS: O ;PC_OF ERROR
535 (001260 (000000 ERRORS: 0 ;ERROR COUNT
53¢ 001262 000007 BELL: .ASCIZ <7
37 001264 00SOIS 00SOLS 041520 ERRPC: .ASCIZ <15)¢12)¢<15¢<12>’PC=
538 001272 020075 000
639 £01276 .EVEN
S0 ;THIS ROUTINE WILL PRINT AN ASCIZ MESSAGE.

S41 ; THE MESSAGE MUST TERMINARTE IN O

- — o p— aa— - - -
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542
43
4y

545

54

8y

5u4g

549

850

551

552

553

554

555

556

557

558

559

560

56|

562

001276

88138

001314
001320
00132c
001324

001330
001332

001354

601356
001364
001366
001370
001376
001400
001402
001410
001412
001416
00142y
001426
001432
001434
001436
001440
001446
001450
001454
001456
001462
001464
001470
001472
001474
001476
001502
001506
001510
001514
001520
001522
001526
001530
001534
001536
001542
001544

08233?
Bos702
000205
105737
100375
010546
062716
011505
105715
001002
012605
000205
112537
105737
100375
000766

032737
001406
000207
032737
001405
000207
112767
000402
005067
112767
010446
012704
105014
000413
105014
032767
00100e
006167
106114
006167
106114
006167
106114
105714
001402
105267
105767
001402
162724
105267
001346
022704
001002
112724
105014
004567
001552
0lee04

020000
000002
177564

00000e

177566
177564

020000

020000

006001

000132
177772

001552

000100
000120
000112
000104

00G04E
000042

000060
000031

0o15c2
000060
177534

177570

177570

177570

000140

000125

0ooloe

MOl
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; INHIBIT TYPEOUTS?
s BRANCH IF NO
: UPDRTE RETURN ADOR

;WARIT FOR PRINTER TO FINISH

;ADJUST RETURN PC
:GET MESSAGE ADDR
s CHECK FOR TERMINATOR

;GET RETURN RODR
: RE TURN

:PRINT CHARACTER
WAIT TILL OCNE

; INHIBIT TYPEOUT?
sBRANCH IF NO

; INHIBIT TYPEOUT?
:BRANCH IF NO

EE} ZERO FILL SWITCH
SUPPRESS LEHDING ZERGS
:SET_COUN

: SAVE RH

:SET POINTER TO FIRST CHARACTER
:CLEAR FIRST BYTE

:ROTATE FIRST BIT

CLEQR BYTE OF CHAR

:BIT TYPING MODE

'YES SKIP 2 ROTATES

;ROTATE BIT INTO €

PACK IT

.15 1T ZERC
:SKIP INC
SET FILL SWITCH
:CHECK FILL SWITCH
:SKIP BITSET
‘MAKE INTO RSCIZ CHAR
: INC COUNT
' REPEAT
:EMPTY BUFFER
:SKIP IF NQT

. LORC ONE ZERO
:NULL TERMINATOR

:PRINT MESSAGE

MACY!] 30(104&} 06-JUN-77
PRINTS: BIT 812, 2ASKR
BEQ FRNTPS
ADD #2,R3
RTS RS’
PRNTFS: TSTB aoTPs
BPL
MOV RS -le)
ADD 82 (SP)
MOV (RS) RS
1%: 7578 (RS)'
BNE 2s
MOV (5P)+,RS
RTS RS
2%: MOVB (RS)+,38TPB
TSTBE  3s8TPS
gPL .;4
- THIS ROUTINE TYPES A LOCATION IN OCTAL
PRINTR: BIT 8813, J4SKR
BEQ PRINtA
RTS PC
PRINTS: BIT #6813, JuSKR
BEQ PRINtS
RTS PC
PRINTR: MOVB  &I,.PR
BR .46
PRINTB: CLR .PR
MOVB 8-6,.FR+]
PTIT: MOV R4, -(SP)
MOV 8.PR+2,RY
CLRB (RY)
BR .PRF
.PRL:  CLRB (RY)
BIT %100, .PR
BNE .PRF
ROL TTY
ROLB (4)
ROL TTY
ROLB (4)
JPRF:  ROL TTY
ROLB (4)
1578 (4)
BEQ 46
INCB .PR
1578 "PR
BEQ .+s
BISB (4)+
INCB PRLi
BNE "PRL
CMP 8.PR+2,RY
BNE +6
MOVE  #°0,(4)+
CLRB (4)
JSR RS, PRINTS
"PR+2
MOV (SP)+.RY

:RESTORE R4
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538 001S4& 000207 RTS PC

€99 001550 000012 .PR: .BLKW 12

600 001574 000000 TTY: 0

601 001576 RANDS :

602 001576 004767 177234 ISR PC,SAVES :SAVE THE REGISTERS

603 001602 016700 000106 MOV LONUM, RO SET RO WITH LOW

604 001606 016701 00010C MOV HINUM R1 :SET RI WITH HIGH

60S 001612 012703 177771 MOV 8-7 R3 :SET SHIFT COUNT

606 001616 00S002 CLR R2

607 001620 006300 1§: ASL RO :SHIFT RO LEFT AND

508 001622 006101 ROL Rl ‘ROTATE CARRY INTO Rl AND

609 D0l62M 006102 ROL R2 :ROTATE CARRY INTO R2

610 001626 005263 INC R3 :CHECK FOR DONE

611 001630 001373 BNE 1§

ble 001632 066702 0000SE RDD LONUM, R2 :ADD ® TO MAKE X 129

613 001636 00550 ADC Rl pnopocnrz CARRY

614 001640 066701 000OMSE ADD HINUM,R] QDD 8 TO MAKE X 129

615 00I1644 D0OS502 ADC R2 : PROPOGRTE CARRY

616 001646 062700 001057 ADD $10S7,R0

£17 001652 005501 ADC R1 : PROPOGATE CARRY

618 001654 005502 ADC R2 : PROPOGATE CARRY

£19 001656 062701 047401 ADD 847401, Rl

620 001662 005502 ADC R2

621 001664 062702 000006 ADD 86, R2

622 00170 060200 ADD R2.RO

623 001672 00S50] ADC RI

624 001674 010067 000014 MCV RO, LONUM

625 001700 010167 000006 MOV RI HINUM

626 001704 004767 177154 ISR PC.RESTS RESTORE THE REGISTERS

Egg 001710 000207 RTS p¢

629 001712 00000C HINUM: O

630 001714 000000 LONUM: O

£31 001716 010346 READS: MOV R3,-(k) :SAVE R3

632 001720 012703 002026 18: MOV sINPUTS R3 :GET BUFFER ADDR

£33 001724 022703 002046 2s: CMP sINPUTS420,R3  ;BUFFER FULL"

634 001730 001412 BEQ 4§ ' YES..TYPE *

£35 001732 105737 177560 1578 ao177ssu :WAIT FOR A CHAR

£3t 00173 100375 BPL

637 001740 113713 177562 MOVB ao17~sse (3 -GET CHAR

£38 001744 142713 000200 BICB 200, (3) :GET RID OF JUNK

639 001750 122713 000177 CMPE  8177.(3) 1S IT A RUBOUT”

B40 001754 001004 BNE 3 :SKIP IF'NO

641 001756 4§ :

642 001756 004567 177314 ISR RS,PRINTS :PRINT MESSAGE

E43 001762 002066 RERDMS

E44 001764 000755 BR 18 :CLERR BUFFER AND START CVER

E45 001766 013737 177562 17756k 3§: MOV 387KB,387PB !ECHO THE CHAR

646 001774 105737 177564 TSTB  J8TPS

&47 002000 100375 BPL =Y :WRIT FOR RERDY

648 002002 122723 000015 CMPE  815,:3)+ :CHECK FOR RETURN

649 002006 O00I346 BNE 28 :LOOP IF 'NOT RETURN

£SC 002010 105063 177777 CLRB  -113) ' REMOVE THE RETURN

EEi 002014 004567 177256 JSR RS, PRINTS 'PRINT MESSAGE

E€2 002020 082072 REACLS

£S3 002022 012603 MGV (&)+,R3 :RESTIRE R3
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65S
656
657
658
659
660
66l
11
663
664
665
666
667
668
689
670
671
672
673
Vi)
675
E76
677
£78
679
680
b8l
682
683

002024

002026
002066
002072

RRR
832
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R RIS

002324
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000207

000C20
00&477
000012

004767
005067
005000

105760
001402
005200

000773
005300

767
016767
004767
000241
006167
006167
006167
056767
004767

000241
006167
056767
004767
000367
00024}
006167
006167
006167
006167
056767
000402
062706

004767
000207

005700
100771
005067
118067
00c30C

0ocelz

176736
000242

002026

000166
000212
000154

000176
0oQlze
000166
000162
0001

000146
000142
000136
000132
000074
000120

g00l1e
000106
0000S0
000074

000066
000062
0C00se
0C00s2
000046

000002
175852

000020
00e0z¢e

00021e

000162

00G:32

000106

c0C046

000ole

MACY1l 30u¢1046)

INPUTS:
RERDMS:
RERDLS:

RTS

.BLKW
.RSCIZ
.ASCIZ

coc

06-JUN-77 I4:48 PRGE 15

PC
20

TS (1)

12

:RETURN

:TAKE THE CONTENTS OF THE TTY INPUT BUFFER AND
:PACK THEM INTO ONE WORD TO CREARTE AN OCTAL NUMBER

PACKS:

23:

18:

PKEXS:
PKEX|S:

PACS:

CLR
CLR
1STB
BEQ
INC
BR
DEC
JSR
MOV
JSR
CLC

PC, SAVES
NUMS

RO
INPUTS(RO)
1§

RO
4]
RO
PC,PACS

PK$ . NUMS
PC,PACS

PKS
PK$
PK$
PK§, NUMS
PC,PACS

PKS

PK§

PKS

PKS . NUMS
PC.PACS

PK$

PKS
PKS , NUMS
PC. PACS
Pk

PKS

P

PK$

PKS

PK§, NUMS
PKEX1S
82.SP

PC,RESTS
PC

RO
PKEXS
PK

$
INPUTS (RO ,PKS
RC

; SAVE THE REGISTERS

;GET OCTAL CHAR
;PRCK FIRST CHAR
;GET OCTAL CHAR

; PACK SECOND CHAR
:GET OCTAL CHAR

sPRCK THIRD CHAR
'GET CCTAL CHAR

:PACK FOURTH CHRR
:GET OCTAL CHRR

:PRCK FIFTH CHAR
:MCDIFY STACK

:GEY INPUT CHWR

;RESTORE THE REGISTERS
JEXIT



MD-11-DZRPC-R, RPILIC MULTI-DRIVE
18-MAY-77 12:50

ScRPCC.PLI

SN )
b epepapepape
N L WMo

002334
002342

002344
002346

Q42767
000207

00C000
00030¢C

1?7770 000002

MRCY1l 30(1046)

PKS:
NUMS:

BIC
RTS
0
0

D02

06-JUN-77

8177770, Pk$
PC

{4:48 PARGE 16

:CLERR UNWANTED BITS



M0-11-DZRPC-A, RPLIC MULTI-DRIVE

CZRPC 18-MRY-77

L

716
717
718
719
720
7el
ree
723
724
725
728
7e7
728
729
730
)
732
733
734
735
736
737
738
739
740
741
742
T43
744
745
746
747
748
749
750
781
752
753
754
755
7Sk
75?7
7€8
759
760
76,
762
763
764
7ES
7tk
7L7
7EB
78S
770
774

.Pl1

002350
002354
002362
002370
002376

00S06?7
00sG0s

12:50

000500
000340

000340
000042

176634

005460
000200
0Cag4e

000001
003200
003210

100000
060020

000C1C

oocact
177579
100000
000020
000400

001746
003046
003044

10000c
00C1eC
003020
000020
000010

003000

177776
175444
175440
178424
178420
000254
000256
000046

Co320e2

005460

005460

005460

0C3008

MACY1l 30{1046)

STRRT:

13:
CLRTAB:

£%:

c§:

c3:

18:

6%:

48:

LCOP:

MOV
MOV
MOV
MOV
MOV
MOV
MOV

EQ2
7 14

06-JUN-7 48 PAGE 17
#STKPTR, SP :SET STRCK ngnr R

8340, 3uPSu +LOCK UP INTERRUPTS

sERROR, 34 :SETUP ERROR TRAP

sPRIZ, 36

ugg?;tgéao :SETUP SCOPE TRAP

8

8DSKINT  38VECTOR :SET UP DISK INTERRUPT VEZTOR
.qu,ggérnrus
FITEMAITTS ARE WE IN ACT11 AUTO MOCE”
1s ' YES, SKIP TITLE
RS,PRINS :PRINT MESSRLE
RO
?EEIBL(RO) :CLEAR THE DEVICE TABLE

+

#128. R0
CLRTAB
e42 - UNDER MONITOR CONTRO.”
c§ :BRANCH IF NO
Q? : CLEAR MODIFIER

81, JRPCS :CLEAR THE CONTROLLER
R1' JRPCS] 'SELECT UNIT
JRPDS :15 UNIT READY?

es ; BRANCH IF YES
#B1S,DEVTBL(RO) ;SET UNIT UNAVAILABLE BIT
816.,R0 ; UPDRTE MODIFIER

Rl :UPDRTE UNIT NUMBER
883,RI ;ALL UNITS TESTED?

73 ; BRANCH IF NO

8%
e
R, 385KR . TEST THE SWITCH REGISTER
1§ 70 DETERMINE WHICH UNITS _
#B815,DEVTBLRO) :TQ TEST. IF THE UNIT IS UNAVAILABLE
816, RO 'SET BIT 15 IN THE DEVICE TARB.E
Rl
$88,R1 :HAVE ALL UNITS BEEN SCANNED”
2§ : NO-BRANCH
:CLEAR THE SYSTEM
RS . EXTMEN : DETERMINE AMOUNT OF CORE
UNET - INITIALIZE POINTER
sgsscr
#8815, DEVTBLIRS) ;IS UNIT AVAILABLE?
3§ :BRANCH IF NO
PC, HOME :D0 A HOME SEEK
UnNtT : UPDATE UNIT
816. RS :UPDRTE TABLE POINTER
883, UNIT ‘HAYE ALL UNITS BEEN HCMED”
quY +NO-BRRNCH
U

RE



MD-11-Dg
u;RPCC

7
o7
7Y
"5
7 b
77
7’8
779
780
781
782
83
784
78S
786
787
788
-89
730
791
792
793
794
795
796
797
<38
799
800
801
802
803
804

811

OO oOOm
Pt P Pt Pt e P e P
DOoONOON LW

[eadaslae)
o
nN—O

OO
AV a1 4N ] o V)
LW

€z?

¥

RPC-R,

002662
002670
002672
002676
002702
002706
002712
002720
002722
002726
002734

002742
002744
C02750

002752
002754
002762
002764
002770
002772
002776
003000
03002
003004
003006
003010
003012

RPLIC N
18-MRY-7

C32765
001004
016504
004774
005267
062705
032767
001760
005267
016737
022767

001004
DO4SE7
006205

000404
022767
001013
004567
006235
013701
001405
0000as
004711
000240
000240
000240
gograa

116777
00s777
100401
104400
112777
012794
035304
001376
032777
001001
104400
016704
005067
116467
012701
005301

005000
005200
001376
0GE701
Q0137¢e

yLTé DRIVE

100000

005460
003172
002752
000020
gooc10

002734

0027 30
000004

176326

00s3000
176306
000042

002649
002674

000015
00d02s

002000

002572
000066
003162
000aas

005460

go274ec

177570
002720

002700

0026E4

002544

002644

000060

MACY1l 30C1046)

MRIN:

19:

cs:

SENDRD:

MEXITL:

BIT
BNE
MoV
JSR
INC
RDD
BIT
BEG
INC

CHP

BR

FOR

06-JUN-77

lgls , DEVIBL(RS)

14:48 PAGE 18

;IS THE UNIT AVAILABLE"
:BRANCH IF NO

DEVTBL (RS) R4

PC,3JMPTBL [RY)

UNtT
816. RS
883, UNIT
nnIﬁ

PASSCT
PASSCT, J8SUR
4, PASSCT

cs
RS,PRINTS

23+10

#5000, PASSCT
MEXIT]
RS,PRINTS

FEET-IGH
MEXIt!

PC, (R}

LOOP

;PERFORM FUNCTION IN JMPTBL

: UPDATE UNIT

:UPDATE TRBLE POINTER

;HAVE ALL UNITS BEEN SCANNED?

:NO BRANCH

: INCREMENT ITERRTION COUNTER
; DISPLAY COUN

I
. TEST T0'SEE IF THIS IS THE FIRST TIME
‘WE HAVE DONE THE FOUR TEST FUNCTIGNS
:ON ERCH DRIVE (SEEK,SEKCK,WRITE,READD).

-BRANCH IF N

: PRINT MESSAGE
:GIVES A QUICK INDICATION THAT THE LNITS
tARE UP & RUNNING.

; 1S PRASS COMPLETE”
sBRANCH IF NO
:PRINT MESSAGE

; GET RETURN RDDRESS

+RETURN TO MONITOR

:LGOP

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

HOME :

cy:
13:

7%:
ts:

MovB
157
BMI
HLT
MOvVB
MoV
DEC
BNE
BIT
BNE
HLT
MOV

UNIT, 3RPCS]
aRPDS
5§

815, 3RPCS
825 RY

RH
csxo,anpos
28

UNIT, R4
ATTNG

RTTN(RY) ,HATTNB

:LORD THE UNIT &

; IS THE UNIT REQDY”
:BRANCH_IF READY
sUNIT IS NOT_RERDY
:D0 A HOME SEEK

:WAIT FOR SEEK TO START
;$ssscex UNDER WAY SET
"SEEK UNDERWAY DIC NO™ SET

. DERTMINE ATTENTION RESPINSE
NNING OF DELAY

N
;O ALLOW DRIVE

;BEG]
:LOOP
;TIME TO BECOME RERDY



GO2

MC-11-DZRPC-A, RP11C MULTI-DRIVE MACYI1 30(1J46) D&-JUN-77 14:48 PAGE 19
CERECC.PIL ' 18-MAY-77 12:50

828 003120 005200 INC RO :TIME QUT ATTENTION BIT

ggg 883{55 885567 000032 002572 agT g;rne.anpos ;oggﬂn;rsgr$gn SET?

831 003132 005?70 ?s% RO 5810 T §xne 8u77

832 003134 001367 BNE 63 :BRANCH IF NO

gga 003136 104400 HLT ‘ATTENTION BIT DID NOT SET

83 003140 005777 002540 33: ST 3RPCS :ANY DEVICE STATUS ERRORS?

836 003i44 100001 BPL 4§ : NO-BRANCH

837 003146 104400 HLT :DEVICE STATUS ERROR AFTER HOME CCMMAND

838 003150 116777 000004 002544 u§: MOVB  ATTNB,aRPDS :CLERR ATTENTION BIT

ggg 003156 000207 RTS PC {EXIT

84] 003160 00000C ATING: O -CONTRINS ATTENTION BIT FOR CURRENT UNIT

842 003162 001 002 004 ATTN:  .BYTE 1.2,4,10,20,40,100.200
843 003165 010 520 o40
B44 003170 100 200

845
B4E .EVEN

847 - THIS TRBLE DETERMINES WHERE CONTROL WILL GO FOR ANY

848 'PARTICULAR UNIT. THE FIRST WORD OF THE DEVICE TABLE

849 '15 USED RS A MODIFIER FOR A JSR INDIRECT INTO

ggg : THE FOLLOWING TARBLE.

852 003172 003202 IMPTBL: SEEK :SEEK R RANDOM CYLINDER

853 003174 0C3SIe SEKCK :SEE IF SEEK IS COMPLETE

854 003176 004030 WRITE : WRITE RANDOM DATA

ggg 003200 004204 READD :READ AND VERIFY RANDGM CATA
857 . THIS ROUTINE WILL GENERATE A RANOOM CYLINDER

858 *RODRESS AND ISSUE A SEEK TO IT. THE FUNCTION

859 :POINTER IN THE DEVICE TRBLE WILL BE UPDATED TO

gg? :CHECK FOR THE ARTTENTION BIT.

862 003202 016565 00S464 00S46S SEEK: MOV DEVTBL+4(RS) ,DEVTBL+2(RS) :SET UP CYLINDER FRCM RCCRESS
gga 8835{2 116777 002444 002470 s MOVB  UNIT,aRPCS] GELECT THE UNIT

865 003216 004767 176354 ISR PC, RANDS : GENERATE TWO RANDOM NOS.

866 003222 016767 176466 002436 MOV LOAUM, WORK |

867 003230 016767 176456 002432 MOV HINUM’ WORK?2

868 003236 032777 020000 002456 BIT 813, JRPDS .15 THIS AN RPO3?

BES 003244 001410 BEQ 6§ :BRANCH IF NO

870 003246 042767 177000 002412 81C 8177000, WORK 1

871 003254 022767 000625 002404 CMP £625, WORK 1 : GENERRTE A CYLINDER ADDRESS
§72 003262 002755 BLT 18

872 003264 000407 BR 7$

874 003266 042767 177400 002372 6%: BIC 8177400, WORK

875 003274 022767 000312 002364 CMP 8312, WORK1 : 1S NUMBER T0O LARGE”

876 003302 002745 BLY 18 :BRANCH IF YES

877 003304 026765 002356 005462 7%: CHP WORK] ,DEVTBL+2(RS)

878 003312 001741 BEQ 1S

879 003314 016765 002346 0OSHEY MOV WORK 1, DEVTBL+4(RS) :SAVE CYLINDER ADDRESS
880 003322 016766 002342 005466 MOV WORK2 ' DEVTBL +6(R5) :USE A RANDOM DATA BRSE
BEl 003330 004767 176242 JSR PC, RANCS GENERATE TWO RANDOM NOS.

BB2 003334 0le767 17e354 00232M MCV LOAUM, WORK |

€83 003342 O0le7e? 176344 Q0e22C MOV HINUM, WORK2
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884
g8
367
888
889
890
891
892
833
894
895
896
897
898
839

SCO
901

910

DD OO DO DD DD DD
PO = e bt bt Pt pt ps P e
OWwWo N LW

ny
no»—-

OO OO D
N
NN LW

003350
003356
003364
003366
003374
003402
003410
003412
003420

003426
003434
003440
003446
00345y
003462
003466
003470
003472
003500
003s0e
003504
003510
003<14

003516
003522
003530
003536
003540
003544
003552
003554
003562
003564
003566
003570
003576
003604
003612
003614

803628

003624
003626
003630
003t32
003636
003t42
003644
003t4e

042767
022767

00200;
16276

042767
02767
002003
162767
116767

016765
00S065S
016577
018577
112777
012704
005304
001376
032777
001001
104400
005265
005265
03Ce07

016704
116467
036777
001014
005265
022765
101005
116777
104400
000447
000207
116777
116777
032777
001402
104400

808775

100002
104400
000425
017704
020465
001440
104400
004587

177760
000011

000010
177740
000Ca3

000014
002244

002234
005472
005464
00S470
000011
000325

002000

005460
005460

002136
003162
177424

005472
00S000

002100

177364
002056
002000

00206C

002066

005464

175424

RPC-R, RP1IC MULTI-DRIVE
19-% v-?u 15:80

002310
002302

002272
002266
002260

002250
002241

00S470
002246

C02242
00e2e2

00ceee

177430
002164

00S472
002124

MRCYILl 30(1046)

cs:

33:

4§:

S¢:

BIC
CHP

INC
RTS

HOZ

06-JUN-77 14:48 PAGE 20

8177760, WORK ]
gxl,uom

88. . WORK1
8172740, WORK2
5;3,uoaka

814, WORK2
WORK2, WORK ] +1

WORK1,DEVTBL+10(RS)

DEVTBL+12(RS)

DEVTBL+4(RS) , aRPLA
DEVTBL+I0(RS}, 3RPDA

8l1l,dRPCS
825, R4
RY

4%
8810, aRPLS
5%

DEVTBL (RS)
EEVTBL(RS)

; GENERATE A RANDOM SECTOR

; GENERATE R RANDOM TRACK

;MERGE TRACK AND SECTOR ACDR

. STORE RANDOM DISK ADORESS
.CLEAR TIMEOUT COUNTER

:LOAD CYLINDER ADDRESS
'LOAD TRACK AND SECTCR
-INITIARTE A SEEK

;WAIT FOR SEEK TO START

;1S THE SEEK UNDERWAY?

; YES-BRANCH

; SEEK_UNDERWAY DID NOT SET_
:MODIFY FUNCTION POINTER T¢
;EQ%%K FOR SEEK COMPLETE

; THIS ROUTINE IS ENTERED AFTER A SEEK HAS BEEN ISSUEC.
;1T CHECKS THE ATTENTION FLAG - If CLERR IT UPDATES THE

; TIMEOUT COUNTER AND CHECKS IT.

; THE SEEK FUNCTIONED PROPERLY.

SEKCK:

c§:

MOV
MOVEB
BIT
BNE
INC
CMP
BHI
MOVB
HLT
BR
RTS
MOVB
MCVB
BIT
BEG
HLT

R

ST
BPL
HLT
BR
MOV
CMP
BEG
HLT
JSR

UNIT.RY
ATTINIRY)  ATTNB
T;TNG,ORPDS
DEVTBL+12(R5)

ogooo.oevrsL+1a(h5)

2
UNIT,JRPCSI

4§

PC

ATTNB, IRPDS
JNIT, JRPCS1
3210,anpos

Pecs
1

4§
JSUCH, RY
2;,0EVTBL+H:RS)

RE,PRINTS

IF SET IT VERIFIES

:DETERMINE ATTENTION BIT
"TEST FOR ARTTENTION FLAG
:BRANCH IF SET

:UPDATE TIMEOUT COUNTER

:DID OPERATION TIMEC.™"
:NOT YET-BRANCH

:SELECT UNIT

'SEEK TIMED out

s EXIT
;CLEAR ATTENTION FLAG

;?SLECT UNIT

; EEK UNDERWRY CLERR?

; IF YES-BRANCH

; SEEK UNDERWRY DID NCT CLEWR

;ARE THERE ANY DEVICE STATLS ERRCRS®
; BRRNCH-NO ERRORS
;DEVICE STRTUS ERRORS

:GET CURRENT CYLENDER ADDRESS
'COES_IT MATCH CYLINDER REGUESTEC®

: TES~BRANCH o
:SUCA AND C ‘L REQUESTEC CIC NOT CCMPARE
'BRINT MESSAGE



SRR PG BT

940 003652 003756
41 003654 016567

11

003674 Q10467
946 003700 004767
347 003704 032777
948 003712 00141
948 003714 11277
350 003722 105777
951 003726 100375
352 003730 005777
953 203734 100375
354 003736 005065
955 003742 000207
956 003744 005265
357 003750 005265
ggg 003754 000207

360 003756 005015
36! 003764 051505
362 003772 0S4S03
963 004000 051105
964 00400S 015
go401e
004020
004026

00S46N 175712

{5afe

175674
175452
004000

000015
001756

001768
005460

005460
005460

002C10
001762

Q42522
0425e4
044514
020075
gs14le
042522
0c110S

052521
020104
042116

000
041525
044507
020075

965
966
9?7
9e8
969
970
971
§72
973
974
375
976
977
378
379
380
el
982
983
384
385
986
987
988
389
930
93]
932
993
994
995

020101
052123

000
004030

0C4030
004034
004042
004046
004052
004060
004066
004070
ag4072

004076
004104
goMlle
004120
004126
004132
004140
004144
004182
004156
004162
0041eM

004767
012767
016701
004767
116777
032777
001003
104400
000167

012777
016777
016577
016577
005067
012737
005067
112777
004767
005767
00100<
00cS2es

000636
000400
001630
000336
001602
100000

0oleze

001626
001634

000100

177400
001566
005464
00sS47C
001546
000200
001530
000113
000612
0c1s12

COS4&C

001604
001600
001574
001570

17777¢
001583e

I02

MRACY1l 30(1046) 06-JUN-77 [4:48 PAGE 21

MESID
MOV DEVTBL#4(RS), TTY ) SLPRESS ZERGS
;gﬁ RE: BRINTS i KTk -REBIAQY
S11
MOV RY, TTY )
JSR PC PRINTR - TYPE LOCATION WITH LERCING ZENGS
4§: BIT 811, IRPDS :SEEK INCOMPLETE?
BEQ 1og :BRANCH IF Ng
MOVB  #15,3RPCS s ISSUE HOME COMMANG
ggrs anﬁés ‘WRIT FOR DONE
L .-
53[ ansos :WAIT FOR UNIT RERDY
108: CLR DEVTSL(RS) . CLEAR FUNCTION PGINTER
RTS PC TEXIT
£§: T DEVTBL (RS)
INC DEVTBL (RS : UPDATE FUNCTION POINTER
RTS PC PEXIT
MES10: .ASCIZ ¢15>¢12>'REQUESTED CYLINDER= °
MES11: .RSCIZ <15>¢12>'SUCA REGISTER= °
.EVEN
: THIS ROUTINE WILL WRITE A RANDOM SECTOR ON
A RANDOM TRACK. THE CYLINDER HAS ALRERDY
:BEEN SELECYED BY THE SEEK ROUTINE.
WRITE: JSR PC, RANADR :GENERRTE A RANDOM BUFFER ADCR
MOV 2400, WORK
MOV BUFF R
JSR PC, RANDAT :GENERATE A RANDOM PATTERN
MOVE  UNIT,aRPCS] :SELECT THE UNIT
BIT 8815, aRPDS 1S THE SELECTED UNIT RERCY
BNE 18 : YES-BRANCH
HLT :SELECTED UNIT NOT RERDY
INP WRTER :START SEQUENCE OVER
18: MOV $-400, JRPUC :SETUP WORD COUNT REGISTER
MGY BUFF , aRPBR :SETUP BUS RDDR REGISTER
MOV DEVTBL+4(RS)  arPEA -SET CYLINDER AOOR
MOY DEVTBL+10(RS}, 3RPDA : SETUP ?ng ADDR.
CLR INT :CLEAR INTERRUPT FLAG
MOY $PRIY J8PSW ‘ALLOW INTERRUPT
CLR INTERR :CLEAR ERROR FLAG
MOVB  #113,3JRPCS :INITIRTE WRITE WITH INTERRUPT
JSR PC,WAIT :TIMEOUT THE OPERATION
ST INYERR :ANY ERRORS?
BNE WRTER :BRANCH IF YES o
INC DEVYTBL (RS) :UPDRTE FUNCTION PCINTER T3 READ



ERALcTATT A BEaAS- DA [2:B8"™

9% 004170 00S265 005460
997 004174 000403
00S460

B3468 BBa3Hs

001450
100000

116777

BATAES

004204

y

BRi20

c2e

ceH
004230
004236
004244
0042se
004260
004266
004272
004276
004304
004310
004316
004320
004324
004330
004332
004336
004340
0Q4342
004344
004350
004352

004356
004364
004372
004376
004400
004402
004406

000152
177400
001434
001000
00S464
00s470
001406
001376
000117
000460
040000

0013Se
001346

001000

s e bt s bt e P Pt P P e
OO0OO0O0OOOO000000O0D
Pt et pt o pst Pt bt Psr P b= [T
OONOTNLWN—OWw

000400

000024

177776
177776
174700

001372
000167

016267
016167
004567
006100
104401
005065
000207

005460

004410
004416
004424
004430
004434
004440
004442
004444
004446
004450
004452
004454

016567
016567
016700
0l6704
012703
005002
006300
006104

005466
005470

000007

0ee700 0C0070

001474
001502

001452
001446
001440
001434
001430

0014G0
001366

0013070
001064

00013e
00C1ee

JO2

MARCY1] 30(1046) 06-JUN-77 [4:48 PAGE 22

INC DEVTBL (RS)
READD

WRTER: EEQ BEVTBL(RS) EEE?}ORE FUNCTION POINTER

:READ AND VERIFY THE DATR WRITTEN

READD: MOVB  UNIT,QRPCSI sSELECT THE UNIT
EIE ngxs,anpos =1§ THE gELscrso UNIT READY”
N 1 ; YES-BRANCH
HLT :GELECTED UNIT NOT READY
JNP ROCNT
18: MOV 8-400, JRPUC :LOAD WORD COUNT REGISTER
MOV BUFF . 9RPBA :LORD BUS ADOR REGISTER
ADD 21000, IRPBA
MOV DEVTBL+4(RS) , aRPCA :SET CYLINDER ADODR
MOV DEVTBL+10(RS), aRPDA :SETUP DISK ADDR.
CLR INT :CLERR INTERRUPT FLAG
CLR INTERR :CLEAR ERROR FLAG
MOVBE  #117,aRPCS : INITIRTE READ WITH INTERRUPT
JSR PC. WRTT : TIMEOUT THE OPERATION
BIT 8814, IRPCS ‘ANY HARD ERRORS?
8NE ROCNt :BRANCH IF YES
MOV BUFF,R1
MOV BUFF | R2
CLR R3
A0D #1000, R :START OF PATTERN BUFFER
3%: CMP (R1J+. (R2)+ : COMPARE DRTR
BNE 2§ : BRANCH-DATA DID NOT COMFARE
INC R3 : INCREMENT COUNTER
CMP #4900, R3 HAS BUFFER BEEN SCANNEC
BNE 3% : BRANCH-NG
IMP RDCNT
2s: MOY -2(R2),EXPS
MOV -3(R1)RECS
gggla RS, PRIATS :PRINT MESSAGE
HLT +1 :DATA DID NOT VERIFY
ROCNT: CLR DEVTBL(RS) *INITIATE FUNCTION POINTER
RTS PC EXIT
: GENERRTE A RANDOM PATTERN
RANDAT: MOV DEVTBL+6 (RS, , RAND1 :GET RANDOM BASE
MOV DEVTBL+10(RS} , RAND2
MOV RAND1, RO
MOV RAND2 | P4
RANDAL : gg; ;g,na :SETUP SHIFT COUNT
SHIFT: ASL RO :SHIFT RO LEFT AND
ROL RY :ROTATE CARRY INTO LSB OF RO I
ROL R2 :ROTATE CARRY OUT OF R4 INTQ R
DEC R3 : DECREMENT R3
8NE SHIFT : CONTINUE LOOP
400 RAND!,RO ‘ADC IN 8 TO MAKE X125

NTC Rw
)
-
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1052 004460 0O0SS0M ADC RY PROPOGQTE CARRY
1053 004462 066704 0000BM ADD RAND2, R4 D IN 8 TO MAKE X129
10584 004466 005502 RDC R2 PROPOGRTE CARRY
1055 004470 062700 001057 ADD $1057,R0 :ADD LOW CONSTANT
1056 004474 0Q0S504 ADC RY ' PROPOGATE CARRY
1057 004476 005502 ADC R2 ' PROPOGATE AGAIN
1058 004500 062704 047401 ADD 847401, RY :RDD HIGH CONSTANT
1069 DO4SON 005502 ADC R2
1060 004506 062702 000006 ADD 86, R2
1061 004512 060200 ADD R2 RO :REPRIME RO WITH HIGH DIGIT
1062 004514 00SSOM ADC RY’
1063 004516 010067 000026 MOV RO, RAND1
1064 004522 010021 MOV RO (R1)+ .STORE DATA IN BUFFER
1065 004524 005367 001134 DEC WORK
1066 004530 001406 BEQ EXGEN
1067 004532 010467 000014 MOV R4, RAND2
1068 004536 010421 MOV RY. (R1)+ :STORE DATA IN BUFFER
1069 004540 005367 001120 DEC WORK
1070 004544 001333 BNE RANDAL :FILL ENTIRE BUFFER
ig;é 004546 000207 EXGEN: RTS PC EXTT
1072 004550 000000 RANCL: O
ig;g 004852 000000 RAND2: O
1076 :THIS ROUTINE DETERMIN:S THE TOTAL AMOUNT OF AVRILRBLE
iggg ‘CORE WITHOUT USING MEMORY MANAGEMENT.
1079 004554 012737 000340 177776 EXTMEN: MOV $PR17 J8PSW :LOCKUP PRIORITY LEVEL
ioeo 00:5;2 oie;s; 084332 1;3213 :og cgnxnér 4 :SETUP 10 BUS TRAP
1885 884?72 815727 81944 6088&4 n8v 17446 SAVE :START WITH 4K
1083 004604 005777 000060 EXREF: TST JSAVE Rersnsncs MEMORY
1084 004610 022767 157446 000052 CMP ¢é57qqs,snve :TEST FOR 28K
1085 004616 001001 BNE 1 ennncu IF LESS THAN 28k
1086 004620 000407 B8R MAXRF 1
1087 004622 062767 020000 000040 1$: RDG 820000, SAVE :SETUP FOR NEXT REFERENCE
{ggg 004630 000765 BR EXREF
183? -ENTER HERE WHEN 10 BUS ERROR OCCURS
1092 004632 162767 (020000 000030 MAXREF: SUB #20000, SAVE
1093 00440 012767 000006 173136 MAXRFL: MOV 16,4 sRESTORE 10 BUS TRAY
1094 004646 005067 173134 CLR s
1095 004652 005737 0p00%2 ST 842 :UNDER MONITOR CONTROL?
1096 004656 001403 BEQ 18 :BRANCH IF NO
1097 004660 162767 00S&70 000002 SUB saooo.,snvs ADJUST TOP OF CORE
1098 004666 000205 1§: RTS RS EXIT-SAVE=MAXIMUM MEMORY
{?gg 004670 000000 SAVE: O *HIGHEST AVAILABLE LOCATION
{{Bé :GENERATE A RANDOM BUFFER ADDRESS
1103 004672 016704 177772 RANADR: MOV SAVE , RY
1104 004676 162704 (006250 SuB 8ENDP,RY :DETERMINE BUFFER SIZE
1105 004702 162704 002000 SUB 2000, R4 :ALLOW ROOM FOR DATA
1106 004706 004767 174664 ISR PC, RANDS : GENERATE TWO RANDOM NCS.
1107 004712 9016767 174776 000746 MOY LONUM, WORK 1

- - - - ——— —— —-— - - e e - - - -
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Dbt ORTLC R BPAAC DL 11-0F
08 004720 042767 00000 000740 BIC  WBO,HORKL . MAKE NUMBER EVEN
47 [ ]

¢ BBi758 BAEE3 ABESTB 28: T AONERY .ENSURE THAT THE RANDOM

1 004736 101005 BHI 1§ 'GODRESS FITS WITHIN AVAILABLE
3 004790 (040367 000722 BIC  R3,WORK] ! MEMORY

3 004744 00024 CLE

4 004746 006003 ROR  R3

5 004750 000770 BR 2%

6 004782 062767 006250 000706 1S: ADD  SENDP,WORK1

7 004760 0l6767 000702 000710 MOV  WORKI'BUFF .SAVE BUFFER START AODDR.

8 004766 000207 RS  PC LEXIT

9 . TIMEOUT THE OCCURANCE OF AN INTERRUPT

1 004770 0OS00Q WAIT: CLR RO

2 004772 005200 23 INN RO

3 00soG0 ootogs Cooroe BN s S RGP OCCURED?

S 005002 005700 ST ) :HAS OPERATION TIMED OUT?

© 005004 001372 BNE 2§ ? NO-BRANCH

7 005006 104400 HLT 'UNIT TIMED OUT ON READ OR WRITE
8 005010 005267 000660 INC INTERR 'SET ERROR FLAG

9 005014 000267 15: RTS  PC LEXIT

1 .ENTERED UPON A DEVICE INTERRUPT. THIS ROUTINE

2 'WILL CHECK FOR AND REPORT DEVICE ERRORS

3 005016 032777 100000 000660 DSKINT: BIT  #BIS,aRPCS .WHERE THER ANY ERRORS?

S 005024 001402 BEQ 1§ ' BRANCH-NO ERRORS

Pt B e s e Bt Bt Pt et Bt Bt Bt Bt Bt Bt Bt bt Bt v Bt e B 3t bt Bt Bt e Bt Bt Bt Bt Bt Bt Bt s Bmn Pt s ot Pt s Pt ot Pt s B Pt p—t Do Pt Pt Pt Pt P Pt s P
gmmmmmmmm.:.x:.c L L L L £ L wwwgwmwmmwmmmrurummmruru-—-»—-»—-—-v—-o—-—-v—»-v—-D

B s et et Bt Bt 5t Bt Pt o Pt Pt P e s vt fia s et Bt Pt Bt Bt Pt bt et Bt Bt Bt bt Poe e Bt Bt § 4t Bt Bt Bt Pt b Bt et Pt et Pt Pt Pt e Pt ps Pt s Pt pa b s

005026 000167 000110 JMP  DSKER :REPORT ERROR

7 005032 016703 0OO0EYD 18: MOV BUFF,R3

8 (05036 062703 001000 A0D 81000, R3

g 005042 022765 000004 005460 CMP #4,DEVTBL(RS) ;IS THIS A WRITE?

0 005050 001402 BEQ 3% ;BRANCH IF YES

1 005052 062703 001000 ADD  ¥1000,R3

e 005056 020377 000630 3§: CMP  R3,aRPBA :DID THE BUS RODR TERMINATE PROPER.Y?
3 005062 001425 BEG 28 ; YES-BRANCH

d 0o506d 104400 HLT : CONTENTS OF RPBA INCORRECT

S 005066 004567 174204 JSR _ RS,PRINTS :PRINT MESSAGE

B 005072 006125 MES13

7 005074 004567 174176 JSR _ RS,PRINTS ;PRINT MESSAGE

B 005100 006155 MES18

9 005102 010367 174466 MOV R3,TITY

0 005106 004767 174244 JSR  PC,PRINTR ;TYPE LOCATION WITH LEACING ZEROS
1 005112 0Q4Se7 174160 JSR _ RS,PRINTS ;PRINT MESSAGE

2 005116 00617l MES19

3 005120 017767 000SEE 174446 MOV~ aRPBA,TTY o
4 005126 004767 174224 JSR  PC,PRINTR ;TYPE_LOCATION WITH LERDING ZERJS
S 005132 005267 000536 INC  INTERR ;SET ERROR FLAG

B 00513t 000167 000006 2§: JMP EXTINT

7 005142 104400 DSKER: HLT ;REPORT INTERRUPT OISK ERROR

00S144 005267 000S24 INC INTERR :SET ERROR FLAG

59 005150 052767 000001 000522 EXTINT: BIS  #BO, INT ,
60 00515c 032777 100000 000536 IS: BIT  #B1%,aRPDS ;1S THE_UNIT READY
6] 005164 001774 BEG 1S :NO-WAIT
tg 00Sl66 000002 RTI {EXIT INTERRUPT
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005416
00sS420
005426
00S432
005436
00SH40
005446
00S4s2
00545y
00S456
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SR B
005204

005206
00S214
005220
005224
005226
005234
005240
005244
005246
005254
005260
005264
005266

004567
00S773
016767
004767
004567
006025
017767
004767
004567
006003
017767
004767
004567
006014
017767
004767

000002
174072

000446
174150
174052

000470
174116
174032

000446
174076
174012

000412
174056
173772

005464
174050
173752

000340
005471
000326
174016
173720

005470
000300
173770
000001

1736860

000030
173724
173640

0ooale
173704

174056

174360

174340

174320

174300

174260

000332
174226

000304
174200

173846

174146

i741¢e6

MAC”11 30(1048)

MSG:

cs:

EXPS:
RECS:

BIT
BNE
JSR
MESI
MoV
JSR

JSR
MES18
MoV
JSR
JSR
MESLS
MOV
JSR
RTS

g

MO2

06-JUN-77 [4:48 PAGE 25

; TYPE ENTIRE MSG?

881 ,HLTCTS
18 ;BRANCH IF NO

RS,PRINTS :PRINT MESSAGE
UNIT,TTY

PC,PRINTS : TYPE LOCATION-SUPRESS ZERGS

RS, PRINTS : PRINT MESSAGE

aRPDS, TTY

PC,PRINTR

RS, PRINTS s PRINT MESSAGE

JRPER, TTY

PC,PRINTR s TYPE LOCATION WITH LEADING Z2ERCS
RS PRINTS ' PRINT MESSAGE

3RPCS, TTY

PC,PRINTR - TYPE LOCATION WITH LERDING ZERGS
RS, PRINTS ‘PRINT MESSAGE

DEVTBL+4(RS), TTY

PC,PRINTS : TYPE LOCATION-SUPRESS ZEROS

RS PRINTS 'PRINT MESSAGE

WORK3

DEVTBL+11(RS), WORK3

WORK3, TTY

PC, PRINTS . TYPE LOCATION-SUPRESS ZEROS

RS, PRINTS PRINT MESSAGE
DEVTBL+10(RS), WORK3

WORK3, TTY

PC,PRINTS - TYPE LOCATION-SUPRESS ZEROS

880, HLTCTS : TYPE EXPECTED - RECEIVED®

2% :BRANCH IF YES

PC

RS,PRINTS :PRINT MESSRGE

EXPS, TTY

PC,PRINTR :TYPE LOCATION WITH LERCING ZERCS
RS, PRINTS *PRINT MESSAGE

RECS, TTY

;E,kanrn : TYPE LOCATION WITH LEADING ZER2S

0
;DEVTBL IS A TABLE CONTAINING SLOTS FOR EACH OF EIGHT

:POSSIBLE UNITS,

DURING THE OPERATION OF THE PROGRAM

;RS IS USED RS R MODIFIER TO PCINT INTQO THE TRBLE TO

;SELECT THE PROPER UNIT.

ERCH UNIT SLOT CONTRINS

:EIGHT ENTRIES(WORD)
1 FUNCTION POINTER

1]

0=SEEK



DoRALC

1220
lecl

153
1855
1527

DERPC-R RP1 C_HyLTé gSIVE

00S460
005500
005520
005540
005560
005600
005620
00Se40

0000a0
005500
000000
005520
000000
005540
000000
005560
000000
005600
000000
005620
000004
005640
000000
005660

005660
00S66e
005664
005666
005670 000000
00S672 000000

802¢7e 360000

005700 000000
005702 00000C

005704 176714
00S706 17871S
005710 17671€
00c712 178720
00S714 1787¢c2
005716 176724
005720 176712
005722 176710
005724 176734

000254

000ese

000000
000000
000000
0000080

[]23
.
MACYL1 30(104) 06-JUN-77 14:48 PAGE 26

2=SEEK IN PROGRESS
Y=WRITE

? %TIVE-UNIT IS NOT TESTED
13 YLINER 10 RooReCE o0 be oF i Bk o
RANDOM BASE FOR PRTTERN GENERATION

5 RANDOM TRACK AND SECTOR ADDRESS
g gYLIQOER SEEK TIMEOUT COUNTER

ER POSITION

'8 SPARE
.EVEN
DEVTBL: O -UNIT O SLOT
.=DEVTBL+20
UNITL: O <UNIT 1 SLOT
_=UNIT1+20
JNIT2: 0 :UNIT 2 SLOT
.=UNIT2+20
UNIT3: O sUNIT 3 SLOT
.=UNIT3+20
UNITY: O :UNIT 4 SLOT
. =UNIT4+20
UNITS: 0 :UNIT 5 SLOT
. =UNITS+20
UNITB: O UNITE SLOT
.=UNITE+20
UNIT?: G© :UNIT 7 SLOT
.=UNIT7+20
:RP11 CONSTANTS-MEMORY ASSIGNMENTS
ONIT: O : CURRENT UNTI UNDER TEST
PASSCT: O :COUNTS EACH PASS THRU 8 UNI'S
WORK: O : TEMPORARY STORAGE AREA
WORK]: O
WORKZ2: O
WORK3: O
énr RR: O : INTERRUPT ERROR FLAG
0 STARTING ADDRESS OF BUFFER
INT 0 : INTERRUPT FLAG
LAG: O ‘FLRG WORD
DISK 10 REGISTERS
RPCS: = 176714 :DISK CONTROL REGISTER
RPCS1: 176715
RPWC: 176716 .DISK WORD COUNT REGISTER
RPBA: 176720 : CURRENT ADDRSS REGISTER
RPCA: 176722 :CYLINDER ADDRESS REGISTER
RPDA: 176724 :DISK ADDRESS REGISTER
RPER: 176712 :ERROR REGISTER
RPDS: 176710 :DRIVE STATUS REGISTER
SUCR: 176739 : CURRENT CYLINDER ACDRESS
VEC TOR=254 : INTERRUPT VECTOR ADCR.
SYATUS=256 :DISK INTERRUPT STATUS
:MESSAGES
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042115
0SS104
026103
O41461
044524
042526

000
0S10le
00004

030455

044516
O4es20
051503
Q421e0

044514
020075

040522

Q41505
020104

Q4elle
Q45503
043111
051523

Q42lle
gcgle3

MACY11 30(1046)

TITLE:

MES]:
MESIRA:
MESS:
MES2A:
MES3:

MESH:
MESS:
MESLE:

MES!13:

MES1B:

MES20:

MESZEi:
ENDP:

RSCIZ

.RSCIZ
.RSCIZ
.RSCIZ
.RSCI2Z
.RSCIZ

.RSC1Z
.RSC12Z
.RSCIZ

.RSCIZ

.RSCIZ

.RSCIC

0

RSCIZ

.ENG

BO3

06-JUN-77 14:48 PRGE 27

1S 12> /MD-11-DZRPC-C, RP11C MULTI DRIVE/ (15, (12>

15> <1&) /UNIT ~
«15>¢12>/RPER= /
15> (12 /RPCS= /
<15>¢12> /RPDS= /
«15>¢12>/CYLINDER= /

1S ¢12>/TRRCK= /
(15> ¢12)/SECTOR= /
15> (12> /DATA COMPARE ERROR

«15><12>/BUS RDDRESS INCORRECT
15> «<12> /EXPECTED ~

<15>¢12>/RECEIVED -

<1512, /END QUICK VERIFY PRSS-

<158>12>/END PRSS~/
:START OF BUFFER ARER



MD-11-DJRPC-R, RPLIC MULTI-DRIVE

OJRPCC.PLL ' 1B-MAY-77 12:50
RTTN 003162 EXTMEN 004554
ATTNE 003160 FLRG 005702
BELL 001262 HINUM 001712
8UFF 005676 HLT = 104400
B = 00000l HLTADS 001256
81 = 000002 HLTCTS 001254
BIC = 002000 MOME 003014
Bi! = 0ON000 ICNT 001000
812 = 010000 INPUTS 002026
BI3 = 020000 INT 005700
Bl4 = 080000 INTERR 005674
B:S = 100000 I0TVEC= 000020
82 = 0DOOOM JMPTBL 003172
B3 = 000O0IO KIPARD= 172340
84 = Q0020 KIPARI= 172342
35 = 000040 KIPRR2= 172344
2 = 000100 KIPAR3= 172346
87 = 000200 KIPARY= 172350
88 = 00ONOC KIPARS= 172352
89 = 001000 KIPARG= 172354
: = 000001 kIPAR?= 172356
CLRTAB 002446 KIPDRO= 172300
SEVIBL  D0S460 KIPDR1= 172302
CISPLA= 177570 KIPDR2= 172304
DSKER 005142 KIPDR3= 172306
DSKINT 005016 KIPORY= 172310
EMTVEC= 000030 KIPDRG= 172312
ENDP 006250 KIPDRG= 172314
ERRFLG 001252 KIPDR7= 172316
ERROR 001112 LAD 001002
ERRORS 001260 LONUM 001714
ERRPC  00]26H LOOP 002654
ERRVEC= 000004 MAIN 002662
EXGEN  D04S46 MAXREF 004632
EXPS  0OSYSH MAXRF1 004640
EXREF 0094604 MESI 005773
EXTINT 005150 MES!A 006003
. ABS. 00B2S2 000

ERRORS DETECTED: 0

osxz DZRPCC/SOL-DSKZ STSMAC . SML, DSKM: DZRPCC.P11
RUN-TIME: 7 8.1 SECONDS

RJN-TIHE RATIC: 305/16=18.1

CORE JSED: 33K (65 PAGES)

ECF 1D 2RPLCSES 00010000

MACY1l 30(1046)
SYMBOL TRBLE

03

14:48 PAGE 29

06-JUN-77
MESIO0  0037Sk
MESI]  00M00S
MESI2 006100
MESI3 006125
MES1B 006155
MESIS 006171
MES2 006014
MES2R 006025
MES20 006205
MESEl 006235
MESJ 006036
MESH 006053
MESS 006065
MEXIT1 003012
MSG 005170
N = 000010
NUMS 002346
PACKS 002074
PACS 002314
PASSCT 00S662
PFVEC = 000024
PKEXS 002302
PKEX1S 002306
PKS 002344
PRINTA 001402
PRINTB 001412
PRINTR 001356
PRINTS 001370
PRINTS 001276
PRI1 = 000040
PRI2 = 000100
PRI3 = 000140
FRIN = 000200
PRIS = 000240
PRI& = 000300
PRI? = 000340
PRNTFS 001314

PCPLO 411

PSW =
RANADR
RANDAT
RANDA1
RANDS
RAND 1
RANDE
ROCNT

177776
004672
004410
004434
001576
004550
0g4sse
004402
004204
002072
002066
001716
00S456
001064
000010
0Qs712
005714
005704
005706
005716
005722
005720
005710
000006
004670
001036
104000
001004
003202
003516
004442
= 177572
002350
= 000256
= 000500
005724
177570

WORK
WORK 1
NORK:2
WORK.3
WRITE
WRTER

pa =
SENCRD

_PR

-PRF
-PRL
oTIT

0000ec
000014
00572t
177562
177560
177566
177564
000034
001574
00S660

0C143E
21424



