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ABSTRACT
THE RPll DISKLESS DIﬂgNOSTICIEXERCISES THE_ RP11

IN

THE NTE MODE VERIFIES THE LOGIC
CONTRINED N THE RP11 BY UTILIZING THE THREE
MAINTENANCE REGISTERS WHICH SIMULATE THE SIGNALS

PRSSING BETWEEN THE RP11 AND THE RPO2

REQUIREMENTS

EQUIPMENT

STANDRRD POP-11 CONFIGURATION AND A RPII
CONTROLLER.

STORAGE ‘
PROGRAM REQUIRES 4K OF srdnncs.

PRELIMINARY PROGRAMS
NONE.

LORDING PROCEDURE
USE STANDARD PROCEDURE FOR RBS TAPE.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

"SEE sscrxou's.x.x.

RISK
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STARTING ADDRESS

1.

LORD STARTING RDDRESS 600 TO RUN_ THE DISKLESS
DIAGNOSTIC. THE RPl T HQVE THE HﬂIN*ENﬂN’E

: ITC“SF"“ELsgusnéo DORN. ARD_CIRCUIT EREAKER 3]

LOCQTED T0 THE_RIGHT OF THE DRIVE'S "SIGNAL IN"
CRCLE MUST BE TURNED O

PROGRAMS AND/OR OPERATOR ACTION

1.

nm £ W mn

LORD THE PROGRAM INTO MEMORY USING THE REBS
LORDER.

LOAD STARTING ADDRESS OF 600.
SET SWITCHES (SEE SECTION 5.1.1).

PRESS START.

WUHEN RUNNING THE DISKLESS TEST THE PROGRAM WILL

MRAKE S0 PASSES THE TEST AND THEN TYPE
“OONE™ AND CONTINUE LOOPING

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

RFTER LOADING THE STARTING ADCRESS, SELECT THE
DESIRED SWITCHES.

SWITCH SETTINGS ARE:

SW¢1S =1 ..... DELETE ERROR HALT

SW(l¥=1 ..... DELETE PRINTOUT

SWld=l ..... LOOP ON FRILING TEST
SWclar=l..... LOOP ON TEST UNCONDITIONALLY
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TRAP CATCHER
R".+2" = “HALT" SEQUENCE IS REPERTED FROM 0-776 TO

CATCH ANY UNEXPECTED TRAPS. _ THUS ANY UNEXPECTED
TRAPS OR INTERRUPTS WILL HALT AT THE VECTOR +2.

ERRORS

ERR?R PRINTOUTg EONTRIN THE ERROR QRDREE§1INE§¥ .

TIME, AND
INFORHQTION CONCERNING THE' PRRTICULRR FRILURE THIS

INFORMATION MAY BE THE CONTENTS OF TH%QRELEVR?; Rgll -

STRTUS REGISTER OR GOQD/BAD COMPARE HE
ERROR OCCURRED IN R SUBROUTINE, THE ADDRESS OF THE
SUBROUTINE CALL IS ALSO GIVEN. REFER TO THE PROGRAM
héSTINgRSERTHE STRTED ADDRESS TO DETERMINE THE CAUSE

RESTRICTIONS
NONE.

MISCELLANEOUS

EXECUTION TIME
THE PROGRAM WILL MRKE SO ITERATIONS THRU THE
DISKLESS TEST TO COMPLETE ONE PASS. AT THE END OF

ACH PASS "DONE™ IS TYPED OUT RAND THE PROGRAM
ONTINUES LOOPING.

STACK POINTER
STACK IS INITIALLY SET TO &00.

PROGRAM DESCRIPTION
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DISKLESS TEST

T%S TE?T UTI&{E% TFEESP&I}GS EIN(T)EMHE RS?ISTERS Te

MAINTENANCE REGISTERS SIHULQTE THE SIGNALS _PASSING

BETWEEN THE RP11 AND T e, TO RUN THIS TEST THE
RP;I MIN‘I NANC SHITCH T BE ENRBLE i IVE
EXIST MUST_BE_POWERED DOWN CIRCUIT BRERKER

8l LOC‘ITED JUST TO THE RIGHT OF THE DR]EVES S "SIGNAL
IN" CABLE MUST BE TURNED OFF.
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-RBS

;RP11 DISCLESS TEST

; COPYRIGHT 1972, DIGITAL EQUIPMENT CORP., MAYNARD, MRASS.

SR=177570
CC=177776
TKS=177560
TKB=177562
TPS=177564
TPB=177566 -
TKV=50
TPV=64

CR=1S
LF=]2
SP=%6
RO=%

Rl=%1

ERM=TRAP

101
;SHITCH REGISTER

;CONDITION CODES

; STRCK POINTER




.MRIN. MACY1l 27(732)

DZRPEAR.P11

Iy

900001

e
00

CO004C
005726
022626

08-SEP-76 08:58 PAGE 9

POP=5726
POPPOP=22626

JO1

ANDI A .
$-A-1,B ;hgsx A APPLIED TO B
AND R,B
g C(B) =MASK. INVERT IT
,A +AND A WiTH
B RESTORE B
BITEST R,B
gs,alrsr ;Egr BITS IN REGISTER
g 'REGISTER-B
:LOAD7READ ERROR IN B
FC :EXIT FROM ERROR CALL
ROTR A
gc,nrn :ROTATE RO A PLACES RIGHT
ROTL A
zc,an :ROTATE RO A PLACES LEFT
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000000

000030
00&744
000340
006744
060340
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.MACR
JSR

KOl

LOOP A,B
PC, J8LERCHK ;LOOP TO A ON ERROR IF SR13=1

H
SC,BILUPCHK ;LOOP TO A UNCONDITIONALLY IF SR12=l

CLRSOT
PC,CLRP
#1,R0

PC, INDEXP

B8, JRPM3
#B84B14 . JRPM3
%58, JRPA3

140 - 3
;TRAPPED OR INTERRUPTED TO PREVIOUS ADDRESS

ERROR
340

ERROR
340

;NO INTERRUPTS ALLOWED DURING ERRORS
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ozng;e.wx1 :
291
ggs 000600 .=600
394 000800 012706 000B00 START: MOV #START, %6 :SET STACK POINTER
395 000e04 012767 000340 177164 MOV 340, CC :LOCK OUT OTHER DEVICES
gg; 000612 012767 000062 (007470 MOV #50.  BT0G
398 000e20 00O000S T1: RESET
393 000622 005777 007474 ST JRPDS
400 00062t 001405 BEQ TIP
4 gggggg 104004 ERR+DS :RPDS NOT=0 AFTER RESET
, :03 LOOP ~ T1,TIP
404 000652 00000S T2: RESET
405 000854 005777 007446 75T JRPER
406 000860 001405 BEQ TeP
407 000662 104010 ERR+ER :RPER NOT=0 AFTER RESET

408 000B&4 LOOP T2, T2P

U U ———
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000005
022777
0C1405
104020

00000s
005777
001410
017767

104002 -

00000s
005777
001410
017767
104002

000005

104002
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000200 007416

007370
007362

007332
007324

007274

007266

017417
007230

007202
00174

007146
007140

007112
007104

007314

007254

007214

007236

007152

007112

0070s2

007012

T4:

TS:

T6:

T17:

T8:

T9:

T10:

RESET
CMP

BEQ
ERk+CS
LOOP
RESET
TST
BEQ
MOV
ERR+DD
LOOP
RESET
TST
BEQ

MOV
ERP+DD
LOGr

RESET
TST
BEQ
MOV
ERR+DD
LOOF

MOl

#B7, JRPCS
T3PP

13, T3PP

RPUC

T4p

aRPUC, DATA
T4, T4P
3RPBA

TSP

3RPBA, DATA

TS, 15P

3RPCA

TEP

aRPCA, DATA
T6, T6P

#17417, 9RPDA
T7P

3RPDA, DATA
17,17P

aRPM1
T8P
JRPM1,DATA
18, T8P

JRPM2

T9P.
JRPM2,DATA
79,T9P

JRPM3

T10P
aRPM3,DATA
T10,T10P

;RPCS NOT=0 AFTER RESET

;RPWC NOT=0 ARFTER RESET

;RPBA NOT=0 AFTER RESET

:RPCA NOT=0 AFTER RESET

;RPDR NOT=0 AFTER RESET

:RPM1 NOT=0 AFTER RESET

;RPM2 NOT=0 AFTER RESET

;RPM3 NOT=0 AFTER RESET
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007056
007050 00e7s2

Til:

RESET
TST
BEQ
ngv
ERR+DD
LOOP

JRPBI

NO1.

T11P
aRPB1,DATA

Ti1,T1IP

;RPB1 NOT=0-AFTER RESET
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OTRFEA.P
N7
472 001342 T12:  RESET
qré 33 808592 nompaz 18T geese
428 001410 BEG  TI2P
<7E =sg QL7767 00704 00712 MOV 3RPB2,DATA
i% 00130 ERR+0D ;RPBZ NOT=0 AFTER RESET
hes LOOP  T12,T12P
473 001402 D0OOCS T13:  RESET
480 Q01408 O0OSP7T O00B7EE TST  3RPB3
481 001410 O0I40S BEQ  TI3F
483 001412 184033 ERR+0D :RFB3 NOT=0 AFTER RESET
483 001819 LOOP TI3,TI3P
i
43¢ ; TEST LOADING AND READING OF ALL POSSIBLE BITS IN RP1L REGISTERS USING A
& :PATTERN OF WALKING 0°S (-2,-3,-5,ETC.) AND WALKING 1°S (1,2,4,10,E7C.).
423 ;RFDS- DEVICE STATUS REGISTER
i3 oo DSBT:  BITEST 377,RFDS
i3 . ;RPER- ERROR REGISTER
4% oo ERBT: BITEST 176656,RPER
e ;RPCS- CONTROL STATUS REGISTER
43 001484 (SBT: BITEST 037576,RPCS
s ;RPWC- WORD COUNT REGISTER
533 cousa ~ RPBT: BITEST 177777,RPUC
532 _ ;RPBA- BUS (CURRENT) ADDRESS REGISTER
ggg 221514 BABT: BITEST 177777,RPBA
=3 ;RPCA- CYLINDER ADDRESS REGISTER
Eig 001530 CABT: BITEST 377,RPCA
K ;RFDA- DISK RDDRESS REGISTER
si5 ooisw . DABT:  BITEST 17417,RPDA
g;; | ;RPB1- BUFFER !
513 00isEC : BIBT: BITEST 177777,RPBI
g2l _ ;RPB2- BUFFER 2
-
S22 cois B2BT: BITEST 177777,RPB2

;RPB3- BUFFER 3

nn
omun

uun
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;RP11 RESET TEST

6;% 8%&53 RESDS: % B I?a

006514 MOVB Qt 3
883888 006502 5§§ uelg IRPM3
008436 ~ TST  3RPDS

ESO RESOSP
R+DS ‘
LOOP  RESDS,RESDSP

177776 006410 RESER: MOV 8177776, 3JRPER

83:252 ISR PC ckap

500 ST JRPE
BEQ RESERP
ERR+ER

~ LOOP  RESER,RESERP
177760 00&3S2 RESCS: MOV 8177760, IRPCS
004210 . JSR PC,CLRP
000200 008340 : CNP 887 JRPCS
. BEQ RESLSP
LOOP ~ RESCS,RESCSP

177777 008312 RESWC: MQV l-l JRPUC

004144 JSR ¢,LLRP
008302 187 aaﬁ
BEQ  RESWCP
006274 006226 MOV JRPUC, DATA
ERR+DD
| LOOP  RESWC,RESWCP
177777 006244 RESBA: MOV 8-1, JRPBA
004074 JSR PC,LLRP
006234 15T JRPBA
BEQ RESBAP
006226 006156 MOV JRPBR, DATA
- ERR+0D
LOOP  RESBA,RESBAP
000377 006176 -RESCA: MOV 8377, 3RPCA
004024 JSR PC,CLRP
006166 1578 aRPCA
BEQ RESCAP
006160 006108 MOV JRPCA, DATA
ERR+DD

LOOP  RESCA,RESCAP
177777 006132 RESDA: MOV -1 ,3RPDA

003754 JSR PC,lLRP

017417 006120 BIT 817417, JRPDA
BEQ RESDAP

006112 008034 MOV - QRPDA,DATA

RS
gfgggo INDEX & OTHER GOODI
;RPDS=0"

NS-RESET FRILED TO CLEAR RPOS

;SET RPER
CEERR RP11

YES ‘
ING-RESET FAILED TO CLEAR RPER

EEE RPCS

gggs 0 EXCEPT FCR RERDY’
:NO-RESET FAILED TO CLEAR RFCS
;SET RPUWC

;CLEAR RP11

s RPWC=0"

-YES

NC-PUT_RPUWC INTO DQTR CISPLAY
sRESET FAILED TO CLEAR RPWC

s SET RPBQ
CLERR RP11
REBR=0?

Enss:r FAILED TO CLEAR RPBA

;SET RPCA
:CLEAR RP11
: CAR=0"

YES

RESET FRILED TO CLERR CAR

;SET RPOA
CLERR RP11
AR & SAR=0

:NO




——— o ——— e > — . A el .. . A el el S, e et - ———

- E02

MAIN. MACYIl 27(732) 08-SEP-T6 08:58 PAGE 17
OIRPER.P1I :

S86 002236 104002
002240

ERR+0D
3 LOOP  RESDA,RESDAP

;RESET FRILED TC CLEAR TAR & SAR

. A —————
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FO2

;RPDS FUNCTION TEST

005077 006076 ' DSFl: CLR
7w B
836777 loodod OBedre !
00100S . BNE
104004 ERR+DS
LOOP
DSFe: LR
208077 cR
032777 040000 006014 BIT
gr77 040000 006006 BIC
777 100000 005740 BIT
00140S BEQ
104004 ERR+DS
LOOP
. DSF3:  CLRSOT
117700 00S676 MOVB
: ROTR
0CS200 INC
110077 00Se&2 Move
00S077 00Se32 CLR
012777 (00000! 0052;0 g?g
0is777 000017 008630 oY
004767 003522 6 J?R
08777 g0y Dosean B!
042777 000400 0O0Sez2 BIC -
012700 MoV
004767 003500 JSR
01000C 0OSS44 g&g
1007
104004 ERR+DS
004767 (003506 JSR
LOOP
00S077 00SSS0 DSF4: CLR
005077 00SSO4 CLR
052777 002000 00SS536 BIS
032777 004000 - 00S470 BIT
00100S BNE
104004 ERR+DS
LOOP .
00S077 0CSS00 DSFS: CLR
005077 0OS434 CLR
052;;; 002000 OOS:ES IS
835777 09000 0081 Bif
001405 : BEQ
104004 ERR+DS

E ﬁﬁoé‘

DSFI,DSFIP

PD
8814, IRPM3
#B814, JRPM3
BBIS aRPDS

SF2p
DSF2, DSF2P

QRPDG,RO

58 JRPDA
aRPDS

PC, HRDER
DSF3,05F3P

aRPDS
%810, IRPM3
8811’ JRPDS
osm
DSF4, DSF4P

aRPna

RPDS
sBlO aRPM3
3310 RPM
11 D

: ES
:PROCEED' IF CLEAR

?ET HséNT RERDY

ST READY=1

;PROCEED IF SET

sREADY NOT SET BY RPM3,Bl4=1

;SET M. RERDY
CLERR M. RERDY
READY=0

sREADY NOT CLEARED BY RPM3,B14=C

FETCH CURRENT SECTOR

LORD SAR WITH
s CURRENT SECTOR+1

;RERD AND GO

;3 TP '

;1 SP

;s ISSUE 2

INDE ULSES

EESTFHEEQER-NOT-FOUND-

HERDER-NOT—FOUND NOT SET BY PROPER SEQUENCE

;SET M. SEEK INC.
BEST SEEK INC.=1

K IF S
: SEEK-INCOHPLETE NOT SET BY RPM3, BITIO=l

SET H SEEK INC.
$E EK INC.
T SEEK NC.=0
;0K IF CLEAR
SEEK-INCOHPLETE NOT CLERRED BY RPM3, BIT10=0
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DZRPEA.P11
BYS
g:g 002734 000240 DSF&:  NOP :D0 LATER
sze ooa;as ooso;; ooguao DSF7: CLE anpna
253 885?45 3?3977 884330 005406 5 S tBll anpna sSET M. FILE unsnrs
651 002754 032777 001000 005340 1T aag,gnpos +TEST r:g-unsnrs
gS2 002752 001005 NE ‘0K IF S
€53 002764 104004 ERR+DS :FILE-UNSAFE NOT SET BY RPM3, 8l1=1
:;gg 002766 LOOP ~ DSF7,DSF7P
-]
@g; 003006 00S07? 005350 DSF10: CLR JRPM3
§57 003012 005077 005304 CLR JRPDS
£58 003016 052777 004000 005336 BIS $811, JRPM3 :SET M. FILE UNSAFE
659 003024 042777 004000 005330 BIC 811’ JRPM3 :CLEAR M. FILE UNSAFE
£60 003032 032777 001000 005262 BIT 889, JRPDS rssr FILE-UNSRFE-O
861 00 001405 Ezo DSFioP é %nr
862 00 104009 RR+DS ILE-UNSAFE NOT CLEARED BY RPM3,B11=0
22?. 003044 LOOP  DSF10,DSF10P
665 003084 005077 005272 DSF1l: CLR JRPM3
b&g 00307C 005077 005226 CLR anpos
667 003074 0S2777 100000 005260 BIS $815, JRPM3 :SET M. READ 0
668 003102 032777 000400 005212 BIT #88, aRPDS rssr unxrs-rnorecreo-
669 003110 001005 BNE pSFilpP %
670 003112 104004 ERR+DS uax E-PROTECTED NOT SET BY RPM3,BIT1S=1
E‘}é 003114 LOOP  DSF11,DSF11P
673 003134 005077 005222 DSF12: CLR JRPM3
674 003140 005077 005156 CLR JRPDS
675 003144 1 005210 BIS 8815, 3RPM3 +SET M. nsno ONLY
E76 003152 042777 £$m 005202 BIC 815’ JRPM3 :CLEAR M. READ ONLY
677 003160 032777 400 005134 BIT $B8, JRPDS :TEST WRITE-PROTECTED
678 003166 001405 BEG pSFiap 10K IF CLEAR
679 003170 104004 ERR+DS :WRITE-PROTECTED NOT CLERRED BY RPM3,BIT1S=0 .
gg? 003172 LOOF  DSF12,DSF12P
682 003212 012767 000001 00S046 DSF13: MOV #1,6000 ;START WIT@ M. ATTNO IN GOOD
883 00 005077 00S136 DSL13: CLR JRPM3
684 003224 005077 005072 CLR JRPDS
B85 003230 016777 005032 005120 MOV 600D, aRPM2 :SET RELEVANT M. ATTN BIT
886 003236 126777 005024 005056 CMPB  GOOD' aRPDS s TEST nsn.svnm ATTN BIT
687 003244 001410 BEQ DSF 13P :PROCEES IF
€88 117767 00S0S0 005014 MOVE  JRPDS,BRD PUT RPDS7-0 ou BAD BOR DISPLAY
689 003254 104001 ERR+GB - ATTN DID NOT SET CORRECT ATIN BIT
£90 003256 LOOP  DSL13,DSF13P
891 000241 CLC , CLEAR LINK
§32 003300 00BI6? 004762 ROL GOOD sSHIFT ann TEST BIT
gg& 003304 032767 000400 004754 BIT B8, G00D :FINISHED 7-07

003312 001742 BEQ ~  DsLi3 *RECYCLE IF NO
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308003 02050

002702

002720
004726
004000
000003
002620
040000
002636

004660
004604

004762

004754
004716

004704

004642
004624

004606

004514

004550

- 004532

0000 OC4SId

00
002326

004416

0044S0
00444

102

;RPER FUNCTION TEST

ERF1:

ERNIL:

ERF2:

ERN2:

ERF3:
ERL3:

ERFY:

ERNM:

ERFS:
ERLS:

BI2-| 4815, JRPN3
A8 S%a?“
axr gals aapza
ENE+ER
PC, HRDER
ERF1,ERF1P
CLR  JRPER
BIS .  #B1l,aRPM3
MOVB oa JRPCS
ISR "T3P
BIT aalu JRPCS
BNE ERN2’
ERR+ER
SR PC, HRDER
LOOP  ERF2,ERF2P
CLR JRPCA
CLR DATA
CLR = @RPER
MOV DATA, JRPCA
MOV 83, JRPCS
JSR PC. T3P
BIT 813, JRPER
gso ERL3P
RR+DD+ER
LOOP  ERL3,ERL3P
INC DATA
cHP £203. ,DATA
BNE ERL3
CLR JRPER
MOV DATA, aRPCA
MOV 83, 3RPCS
JSR PC T3P
© BIT 13
BNE
ERR#DD+ER
JSR C, HRDER
LOOP snh ERFYP
INC DAT
BIT 888 onrn
BEQ ERFY
CLR 3RPDA
CLR DATA
CLR JRPER
MOVB onrn aRPDRI
MOV JRPCS
ISR PC ‘T3P

aggﬂﬂ THEOFRSE HORLD
ITE + TO CONTROL REGISTER

i3 TP
118 HRITE VIOLATION SET?

s PROC
HRIT VI LATION NOT SET BY HRITE FUNCTION
VidLattd 1

s TEST INCLUSIVE ERROR BITS

iSET M. FILE UNSAFE.
'TRY T0 GO :
FILE UNSAFE SET?

+ 15
: PROCEED
‘FILE UNSAFE ERROR BIT NOT SET
sTEST INCLUSIVE ERROR BITS

;START AT CAR=0
;LORD CAR WITH DATA

;IS NXT CYLINDER SET?
:IF_NO - PROCEED
sNXT CYLINDER SET BY A LEGAL ADDRESS

;ADVANCE TO NEXT ADDRESS
sENTERED INTO ILLEGAL AREA?
:IF NOT - RECYCLE

;MOVE ILLEGAL ACDRESS INTC CAR

;IS NXT CYLINDER SET? ‘

:IF_YES - PROCEED

s NXT CYLINDER SET BY AN ILLEGAL ADDRESS
RDVRNCE T0 NEXT RDDRESS

s DATA=400?
i IF NOT RECYCLE

sSTART WITH TAR=0
:LOAD TAR WITH DATA
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010000 004408

004322
000024 004314

BIT

+00
LOOP

INC
CMP
SNE

JO2

gSﬁEp

+E
ERLS,ERLSP
DATA
#20. ,DATA
ERLS

oRPER

;IS NXT TRACK SET?

;?85 - NXT TRACK SET BY LEGAL RDDRESS

; ADVANCE TRACK
;OONE ALL LEGAL?
; CONTINUE

ol

-
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758
759 003760
760 003764

s

004012
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004342
004302

o

00zese

004224
000040

004356
004332

004314

004216

004246
004224

004206

004114

004154
004132

004114

004016

ERFG:

ERNG:

ERF7:
ERL7:

ERF10:

ERN10:

CLR JRPER
MOVEB  DATA, JRPDAL
g 5 ,gkpcs
g R PC T3P
#8812, JRPER

E
ERR+DD+ER
L OP Ents EEFBP
BIT cas onrn

SEQ ERFB

CLR anpon

CLR DAT

CLR aR E

MOV DATA, aRPDA
MOV #3, JRPCS
ISR PC T3P

BIT 8811, IRPER
BEQ ERL7P
ERR+DD+ER

LOOP  ERL?7,ERL7P
INC DATA

CMP #10.,DATA
BNE ERL?

CLR JRPER
MOV DATA, SRPDA
MOV ;3 ,aRPCS

an ¢ T3P
. lBll JRPER

NE ERN1O
Enn+on+sn

JSR C, HRDER
%ogp ~gn¢10 ERF10P
BIT #34. DATA
BEQ eRFI0

;LORD TAR WITH DATA
GO 3

IS NXT TRARCK SET?
; YES

sNO = NXT TRACK NOT SET BY ILLEGAL ADDRESS
; TEST INCLUSIVE ERROR FLAGS

s ADVANCE TRACK
o

;START WITH SAR=0

;%890 SAR WITH DATA

;53 NXT SECTOR SET?
:YES - NXT SECTOR SET BY LEGAL ADDRESS

; ADVANCE SECTOR COUNT

DONE ALL LEGAL?

;LOAD SAR WITH DATA
GO

IS NXT SECTOR SET
; YES

sNO - NXT SECTOR NOT SET BY ILLEGAL SECTOR
s TEST INCLUSIVE ERROR FLAGS

: ADVANCE SECTOR
FINISHED?

+NO
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004256

004342
004346
004354
004360
004366
004370
00437¢
004376
004416
004420
004422
004424
004426
004430
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0050??

804?
004?&7
001001

104010
004767

000240
000240
000240
000240
000240
000240
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004044
7
0
001740
002000

001756

600400

001676

004038
004020

003756

003740

ERF11:

ERNIL:

ERF12:
ERF13:

ERF1Y:

ERNI1Y:

ERF1S:
ERF16:
ERF17:
ERF20:
ERF21:
ERF22:

NOP

NOP
NOP

LO2

JRPER
PC,CLRP
i3 JRPCS

T3P

aalo JRPER
ERNI]

RDER
ER¢11,ERF11P

JRPER
$4003, JRPCS
PC, T3P

oaé JRPER
ERNIY

PC, HRDER
ERF14,ERF14P

;WCOV=1
;GO

IESPROGRRM ERROR SET?
;PRGM ERROR NOT SET BY WC=0 AND GO

;LATER, BABY. FORMAT ERR.

;WRITE HERDER IN PDP-11 MODE

; TEST_MODE_ERROR
s PROCEED IF SET
:MODE ERROR NOT SET BY HEADER OP IN PDP-11 MODE

;00 LATER. L.P. ERR.

;00 LATER. WD. PAR. ERR.
;00 LATER. CHKSUM ERR.
;00 LATER. WR. CHK. ERR.
;00 LATER. NXM ERR.

;00 LATER. E.O0.P. ERR.
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004514
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012767
012777
012777

. 004767

00S067
052777
016777
000240
000240
012767
104024

000401
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000001

0340
4536
001S14

000340

003632
?36
7¢b

003640
003e22

173284

MO2

;RPCS FUNCTION TEST

CSF1:

CSL1:

#1,DATA
8P7 . JRPSY
$CSN1, aRPIV
PC, CLRP

PS’
#B13, IRPCS
DRTQ JRPDS

405
CSL1,CSF1P
-+4

:START WITH ATTNO
3 TUP PRIORITY
TUP RETURN VECTOR
:CLEAR R
s CLEAR PRIGRITY
:ENABLE_ATTN PI
1SET ATTN
3 .
tHAIT
s LOCKOUT PI
:NO ATTN PI WITH ATTN & ATTN PI ENABLE SET
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852
853
854

004536

004774
004776

00S0s4

27(732)

022626
000241

B329E7

001737

104020
004767
012777
052777
00S067
052777
000240

000240
012767
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B8360

000340
000340

001316
004734
173106
000100

000340

001232
00477¢

173022

000340

001152
005106

100000

000340

003516

003el2
003520

173180
173150

003516
003434

173066

003432

173006

0033S2
003274

003z2e2

172714

CSN1:

CSFe:

CSEz:

CSF3: -

CSN3:
CSFY4:

CSEM:

CSFS:

NO2. .

POPPOP
SLC DATA

a?# #88, DATA
BEQ cstl

ISR LRP
MOV ucése,aaprv
CLR g

MOV #377,3RPDS
NOP

NOP

NOP

MOV #P7,PS

BR CSF2P

MOV #P7,

POPPOP

ERR+DS+CS

LOOP  CSF2,CSF2P
JSR PC,CLRP
MOV $CSN2, JRPIV
CLR PS

BIS #B6, IRPCS
NOP

NOP

MOV 8P7 P
ERR+CS

LOOF  CSF3,CSF3P
BR CSFY

POPPOP

JSR PC,CLRP
MOV $CSEY, IRPIV
CLR PS

NOP

NOP

NOP

MOV P7,PS

BR CSF4P
POPPOP

ERR+CS :
LOOP  CSFY4,CSFYP
JSR PC,CLRP

MOV 8CSNS gnva
BI #86, JRPCS
CL S

BIS 8815, JRPCS
NOP

NOP

MOV P7,PS

EEETORE STACK POINTER BECAUSE OF PI

PHIFEHEBIN BIT

tRECYCLE IF NO

;CLEAR RP1l

sERROR RETURN ON PI
sALLOW INTERRUPTS
550 ALL ATTNS

sWAIT

SAWHILE
LOCKOUT PI AND
SKIP ERROR

;LOCKOUT PI
RESTORE STACK POINTER
sATTN PI WITH ATTN PI ENABLE=0

;CLEAR RP11
RETURN VECTOR

LLOW PI
ENRBLE RERDY PI
WAIT FOR

;LOC
;NO P? ON ﬁsnnv WITH ROY PI ENABLE=l

;RESTORE SP
tRESET RP1l
:ERROR RETURN
sALLOW PI

s AND

iWAIT

;FOR IT
;LOCKOUT PI
iSKIP ERRCR
;RESTORE SP
;RERDY PI WITH RDY PI ENABLE=0

;RESET RP11

:PI RETURN VECTOR
sENABLE ERROR_PI
s LOWER PRIORITY
:SET ERROR

sWAIT
;LOCKOUT PI
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001060 -

00s152
172650
100000

000340
000772
000200
00Saee

000100

000340

003260
003176

172628

172568
003164
003106
172540

172504

172420

CSEG:

CSF7:-

CSN7:

CSF10:

CSE1Q:

BO3

ERR+CS

LOOP ~ CSFS,CSFSP
g .4

POPPOP

ISR PC,CLRP
MOV #CSEE,IRPIV
CLR PS

BIS 8515, 3RPCS
NOP

NOP

NOP

MOV 8P7,PS

B8R CsFip
POPPOP

ERR+CS

LOOP  CSFB,CSFEP
JSR PC,CLRP

MOV 8P4 FS

MOV ocsﬁ7 aRPIV
BIS 886, JAPCS

NOP

NOP

MOV P7,PS
ERR+CS+DS

LOOP  CSF7,CSF7P
BR . +q

POPPOP

MOV sP7.PS

JSR PC éoLupcux
IMP

JSR

MOV -3?7 anpos
MOV sCSE1D, ARPIV
BIS .axs JRPCS
MOV sPS S

BIS s86$813.aRP»S
NOP

NCP

MOV sP7.PS

] csriop
POPPOP

ERR+D3+CS

LOOP ~ CSF10,CSFIOP

:NO PI ON ERROR WITH ERROR PI ENABLE=!

+SKIP STACK POP

:RESTORE srncx
%ERR RP11

; ERROR vEc OR

R Pl
RESTORE LOCKOUT
R KIP E O
SROR Pl HITH PI ENRBLE=0

;RESET RPl1
RLLOH PI ON LEVEL S

s VECTO
ENRBLE INTERRUPT
: AND

sWAIT
:RESTORE LOCKQUT
:NO PI ON LEVEL §

.SKIP POP
;RESTORE SP
'RESTORE LOCKOUT

;RESET RP11
:LORD ATTN?-0
:P1 VECTOR
ERROR BIT
LEVEb S

NRI
RESTORE LOCKOUT AND

SP
PI ON LEVEL 6. 1IT SHOULD BE LEVEL S.
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c03

sRPCA FUNCTION TEST

QCOSEH

i é% Goas T 9mrMm%¥wzmmo
00273 CALL: HSve  &O 88 sRPY21 LOR0 M- € A
882?53 uoasgg MOVB  @RPCA} nsno cunnsnr CYLINOER
2632 0026 CMP GO0D o
Eeo CAF 1P é YES
RR+GB '2U nsnr CYLINDER nor- T0 MAINT. CYL. ADD.
LOOP  CAFl,CAFIP
002600 INC 600D 3 ADVANCE ch COUNT
002574 000001 CMP GOOD, 81 :FINISHED” -
BNE ALl :
:RPDA FUNCTION TEST
000472 DAF1: JSR PC,CLRP ‘RESET
002560 CLR 60d0 -START DATA AT SECTOR 0
000001 MOV %1,R0
000532 ISR PC. INDEXP :1 INDEX PULSE
000400 002636 DALl: BIS B3, JRPM3 +1 SECTOR PULSE
000400 002630 BiC 88’ JRPM3
%5%53 002530 - MOV arRPOA, BAD :READ SECTOR
: ROR BAD sRIGHT=-
ggsgao ROR BAC : JUSTIFY
14 ROR BAD :5.0.1.
002510 ROR BAD REGISTER
ANDI - 17,BAD
002476 002472 CMP BRD, G :CHECK SOT
BEQ paLlP :SKIP IF OK
ERR+GB -SECTORS  INDEX PULSES NOT COUNTING SOT
_ LOCP  DAL1,DALIP
002442 INC 600D ;ADVANCE SECTOR
000012 002434 CMP 812, 6000 s DONE?
' ‘ BNE pALl N0
000001 DRF2: MOV $1,R0 +1 INDEX PULSE
000404 ISR pc INDEXP
000400 002510 BIS 888, JRPM3 :1 SECTOR PULSE
000400 002502 BIC 88’ JRPM3I
002402 CLR 600d
002456 002376 MOV JRPDA, BAD
002372 . ROR BAD
- 002366 ROR BRD
002362 ROR BARD
002358 ROR BAD
: ANDI 17,8
002344 002340 cMP  "Bab,GC0D :507T=0"
BEQ DAF 2P +SKIP IF VES
ERR+GB : INDEX PULSE DID NOT CLEAR SOT
LOOP - DAF1,DAF2P
002332 DEC BT0G
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1009 00S7S6 Q01007
1010 008760 012700
ioil oosrsg o?q?s;
1315 BRI Bi57R
101§ 008002 012767
1015 008010 000167
1016
1017
1018
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- 007672

008534 ocasiz
0658
000340 171786
172804

BNE
MoV
JSR
MOV

TSTND: MOV

MOV
JnP

o ———

DO3

TSTND
sPASMS, RO
At
csgaﬁg.sg
8P7.CC

Tt
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géggég
012703
004767

oy

006103
13

005103
010367

016774
017467

856757
1406
004777
000207

i

215700
206167
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002274
002272
00000Y
000001

00018

000000
002150
002124

002124
002142

002132

s SUBROUTINES
BITST:

BTL!L:

BTLZ:

CLRP:

TIMEP:

MOV
MOV
MOV
RDD
MOV
JSR
JSR
CLC
ROL
1ST
BNE
RTS
COoM
MOV

EOS

i
S
LERR

=g

1.R3
PC BTL2
PC, 'BTL2
R3
R3
BTLL
RS
R3
R3, GOOD
GOQD, MASK
GOCD, a(RY)
J BRD

(RS
(RS
RS,
OH

ggta+a.arna

82,R0

81, IRPCS
PC TIMEP
cala JRPM3

#B15+B14+B13+E0, IRPM3
R BS;ERTE COUNT

R
TIMEP
PC

Huts

;FETCH DATA HQSK

FETCH DRelsTen MBS TES"

;ADVANCE RETURN VECTOR OVER ERROR CALL
INITIR%%ZE DATA WORD
s TEST WITH WALKING O
TE T WITH WALKING 1
LEAR LINK

BIT

ASSED INTO C-BIT

T

1 INTO WALKING O AND VICE VERSA
NTO GOOD

RELEVANT REGISTER

O BAD FROM RELEVANT REGISTER

;COMPARE SEND VS. RECEIVE

;SKIP OVER ERROR'ON GOOD COMPARE

;CALL RELEVANT ERROR
; IF NOT- EXIT

;RESET
GENERRTE 2 TIME PULSES

:SET unx? 0?—LINE

;GENERATE A TIME PULSE

;3 TIME PULSES




e —————ti——

.MRIN, HRLYII
DZRPEA.

QE’.EEE

ORI B

35

Lo ]
~J
—

5553

3t

[ [

ATERRRTEREE

HH.—..—.HHHB.—.-..-..-‘MH“MHHMH’—H“”.—..—H.—..—’-.—..—.”.—
0
’—

BIRREER

08-SEP-76 08:58 PAGE 31

010030
010000

040000
100000
040000
000000
000002
001734

00C000
000002

001708

002104 INDEXP:

002078

002016

002000

001750

0ol722

HRDER:

SFTER:

RTR:

RRLUP:

RTL:

RLLUP:

BIS

B

15T
RS

BIT
Eg§+cs

ERM+CS

FO3

oaig ggggg ; :GENERATE AN INDEX PULSE
8
§ ;8§anrz COUNT
xnoexp :IF NOT- KEEP PULSING®
{EXIT
8814, 3RPCS -TEST unno ERROR BIT
HRN1 : ,o
s NOT SET.
‘#B15, JRPCS :TEST ERROR BIT IN RPCS
e | : OK xr ss
PC 10K= EXIT
~ npc§ ERROR NOT SET.
:gxw.anpcs :TEST Hnno ennon BIT
ox xr c
T mc 1 Rmennon o
a(sﬁ) ROTOG rf?c &9? VSUN
82, (5P) TEP RETURN VECTOR
RO ' su?rr RO R'I:I.m ONCE
ROTOG NISHED?
S
acspa ROTOG rs?cn SHIFT COUNT
2, (SP) s Esﬂns;um VECTOR"
RO : suzrr RO LEFT ONCE
ROTOG ; 1 NISHED?
RLLUP
PC ;YES' EXIT
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DZRPER.P11
1099

{}3? sSEEK ROUTINE.  SR7-0=CYLINDER. SR12=8= TRACK
i Eew nEm oo g s e aRs

‘ i ,

HE BRuSs 18490 15iidE B8iGiS MOVE SR}, 9RPDAL
1105 006436 012777 000011 001666 MOV #11,3RPCS
1106 00BYMM 012767 100000 001624 MOV 8815, TOG1
1107 00e4S2 032777 000001 001642 SL: BIT 80, JRPDS
1108 006460 001404 BEQ SSG0

1109 006462 7 001610 INC 7061

1110 006466 1%1 BNE SL .

1111 006470 000 ; 8R 5

111; 006472 017767 001644 001566 SSGO: MOV JRPCA, GOOD
1113 006500 017767 001642 001562 MOV JRPDA, BAD
1114 0063506 104041 ERR+GB+DR

1115 006510 (000240 NOP

fﬁ? 00eSi2 000740 BR ‘ S§

}Hg :READ/WRITE ROUTINE

1120 00eSI4 016767 171050 001570 SRW: MOV SR, TEMP! :START WITH # OF WORDS IN SR.(1-5777)
1121 7 001564 NEG TEMP]

1122 XX :PUT DATA PATTERN IN SR AND CONTINUE
1123 005530 016700 001556 MOV TEMPL ng e
1124 12701 012000 : MOV #12000,R1
1125 016721 171024 DLl: MOV - SR, (R1}+
1126 00BSYY | INC RO

1127 006546 001374 BNE DLL

1128 006550 012777 00000! 0OISSH WGO: MOV 81, JRPCS
1129 006556 012777 012000 001554 MOV $12000, JRPBA
1130 00eSe4 016777 001522 001594 MOV TEMP1 , JRPWC
1i31 006572 012777 000003 001532 . MOV.  #3,3RPCS
1132 006600 000240 NOP :

ﬁg nnssm:i 5 t:m'e«u:D D0suC 535

1135 %2 40 NOP

1139 1 40 NOP

1137 0086l NOP

1138 00eei¥ 032777 000200 001510 WLl:  BIT 867, aRPCS
1139 001774 BEQ WL 1

1150 31 777 001462 001504 MOV TEMP1 , aRPUC
1141 12777 020000 001500 MOV £20000, IRPBA
1142 00640 012777 00000S 001464 MOV 45, JRPLS
1143 0OBBM6 000240 NOP

1144 006650 000240 NOP

1145 006652 000240 NOP

1146 00BESH 000240 NOP

1147 %22‘6 000240 NOP

1148 000240 NOP

1149 032777 000200 001442 RLl:  BIT 887, JRPCS
1150 006670 001774 BEQ RL1

1181 00e&72

1152 008674 000240 NOP

11583 00ee7e 000240 NOP

1184 00e700 012701 012000 MOV #12000,R1
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DZRPER. P11

1155 006 012702 020000 MOV 20000, R2
1156 006710 016703 001376 | MOV TEMP1,R3
ﬁsy uos;m 1215; 00{33& CLl: 533 ER }1'538"
u?g %ﬁ §Er 381335 001336 CHP GO o.ago
1160 006 001401 BEQ .4

1161 006734 104001 ERR+GB

1162 006736 (005203 INC R3

1163 006740 001365 ENE CLI

HEE 006742 0C0702 BR NGO
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HRERRRRRE
9885553538888888

RSP ES YRR 5 2Rt

8
3
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gerls

14

S

004767
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040000 170616 ERROR:

001042
7ble
1234

14

000002

0010S4
010002

oagie

001034
000400

000420
000020

000210
000010

000742
100000 170412 ERXITI:

U0 DD s T g
:ngizgﬁﬁ:r”

mc-.gmc-.
4 —a N
-4‘3‘)-4

8

WM UM

muguummumwuwuu
22D

xx2
—4 < Z 4
=1 -—i

161SP), RO
PC, OCTANT
#82 . (RS)

GOGd

PC, SUBER

:Bg,(RS)

. ¥
PC,CSTYPE
883, (RS)
+b

PC,ERTYPE
os§,<95)

" .
PC,DSTYPE

#85, (RS}
+6

PC,ADTYPE
880, (RS)
+6

PC,GBTYPE
#Bi, (RS)
“E

PC,DARTYPE
RS,RESTOS
#CR,RD
PC, 10

815, SR
S+

T R TR B s s o

s MESSAGE POINTER TO KO .
s PRINT MESSAGE
FETCH SAVED PC
sFIND n? SS OF gmon CALL
:PUT POINTER IN R
sPRINT PC
;MESSAGE POINTER

s PRINT =
;FETCH SAVED STATUS
: PRINT IT

‘N
: SUBROUTINE ERROR
; RPCS?

LY
:RPDA & RPCA?
:NO

; YES
'B0(1) FOR GOOD/BAD
1 SKIP IF=0

: GOOD/BAD
:B1(1) FOR DATA
1SKIP IF=0

;DATA
;RESTORE ACO-S
; PRINT
;CR 8 LF
+SRIS(1)=DELETE ERROR HALT
+SKIP IF 2=0

:ERROR HALT. CONTINUE
'EXIT ERROR ROUTINE
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020000 170376 LERCHK: BIT
BNE

000004 RDD
LERXT: RTS

010000 170360 LUPCHK: gﬁg
000004 ROD
RTS

007761 GBTYPE: MOV
JSR

001032 MoV
000246 JSR
007771 MOV
754 JSR
1014 MOV
JSR

RTS

007702 CSTYPE: MOV
000732 JSR
0003%H oK

J

RTS

010011 DATYPE: MQV
000710 JSR
00Cie2 ?gx
RTS

007712 ERTYPE: MOV
000666 JSR
00076M ng
000140 gTS
007722 DSTYPE: MOV
00064 JSR
000736 MOV
000116 %?2
007732 RDTYPE: MOV
00C&22 JSR
000734 MCVB
000450 JSR
007741 MOV
0602 JSR
000722 MOVE
000430 JSR
007751 MOV
000Sée JSR
000700 MOVB
ANDI

000404 JSR
RTS

$CSMS, RO
PC, TYPOUT

ggﬁts&

$DAMS, RO
PC, TYPOUT
pata, RO

;g,PﬁTOCT

$ERMS, RO
PC, TYPOLT
JRPER, RO
FE,PNTOCT

#DSMS, RO
PC, TYPOUT

JO3

;SRI3(1)=L.00P ON ERROR
Eggggnce RETURN VECTOR OVER LOOP JUMP

;SRIE(%)=LO0P ALWAYS

sEXIT IF 1

;22¥?NC€ RETURN VECTOR OVER LOOP JUMP
’

:POINTER TO “GOOD"
MESSAGE

'FE )
;PRINT DCTAL NUMBER
‘POINTER T0 “BRD
s PRINT MESSAGE

:FETCH C(BRD)

;P§§¥T OCTAL NUMBER

~— > —4

:POINTER TO “STATUS"
:PRINT TEXT
:FETCH C(RPCS) -
:PRINT OCTAL NUMBER
{EXIT

-POINTER TO "DATA"
:PRINT TEST
:FETCH C(DATA)
;PR%NT OCTAL NUMBER
sEXIT




MRIN. MACYll
DZRPER.P1I

1265
266

1

1267 DO746M
1268 007470
1269 007474

1570
1271
1272
1273 007514
1274

i 00

{£fe Goeee
1277 007540
1278 007542

PETSETE
8
o
.

i

PO RRETES A  S

08-SEP-7& 08:58 PAGE 36

007636
000S34
000022
000004
000356

0000086
000Se6

0055

000532
000005

000316

000310
000476

SUBER:

000S70 PNTOCT:
OLUP:

Qoosse

000s22

TOLUPO:

MOV

Bl
P

KO3

$SUBRMS, RO
PC, TYPOUT
2215P),RO

#4, RO
PC.OCTPNT
PC

7 . WORK
#50, WORK
WORK, ={SP)
RO

RO

RO

TOGY
OLUP

25, TOGY
(SP)+,RO
c’?go
(SP)+_RO
PC,TTd

1084
TOLUPO
PC
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MRCY11

DZRPER.P11

1291
1292
1253

1594
} %
153
1298

1299
1300

SR

SETnTnE

38

(WD W WW DWW IW
e Pt et s et Pt Pt s Pt P
OO\ N LEWh—0O

HRER

W
n

007ele
7620

27(732)

c40
020075
020040
100

046
020075

08-SEP-76 08:58 PARGE 37

0S110S
052101
042522
046101
0S1106
041125

047111
040040

047504
041520
042520
042120
osiicl
052040

100
051440

100
047507

100

041040
040040

051520

O40S04
100

Q47522 ERMS1: .ASCII
040440 .

0s1823

Qu4esiy
046517
047Se2
020105

042516

036523

036522

036523

020075

051101

051101

042117

042101

020075

040524

SUBRMS: .

PASMS:

ASCII

.BYTE

.ASCII

CSMS:

ERMS:

DSMS:

CYMS:

TAMS:

SEMS:

GDMS:

BOMS:

STMS:

DAMS:

-ASCII

LASCII

.ASCII

.RSCII

.ASCII

.ASCII

.RSCII

.ASCII

.RSCII

.ASCII

LO3

/83ERROR AT ADDRESS @/

/8CALLED FROM SUBROUTINE AT @/

EESONE&B/

/8RPCS= 3/
/8RPER= @~
/8RPDS= @/
/8CAR= @/

/ TAR= &/
/ SAR= ¥/
/8G00D= @/
/ BRD= a7/
/ PS= ¥/

/3DATR= 3/
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DZRPER.P11

1337

'{3‘ 010022 : .EVEN
KKy ' 1

‘ﬁawmop% wwnw ?ﬂ% %%@“mmm%

13%5 818332 818332 | MOV Re,-(5P) §-R3 nas § Sngn Evé 1T

1343 010030 010146 ' MOV RL,=-(SP) uxru RO

1344 010032 010046 MOV RO’ -(SP) ' RS HOLDS THE nsrunn PC, BUT AN
}gzg 010034 000115 IMP (RS) sRTS WOULD POP THE STACK-SO JUMP OUT
1347 010036 005726 RESTOS: TST (SP)+ :MOVE SP OVER WORD SAVED BY JSR
1348 (010040 012600 MOV (SP)+,R0 s RO-4

1349 010042 012601 MOV (SP)+.R1 : ARE POPPED

1350 010044 012602 MOV (SP)+.R2 IN LIFO

1351 010046 012603 MOV (SP)+.R3 seoutn

1352 010050 012604 MOV (SP)+.RY ‘RS 13 POPPED BY THE RTS AND
igga 010052 0s RTS RS :THE PC IS TAKEN FROM RS

1355 010054 012702 000012 DECPNT: MOV $10. .R2 :DIVISOR OF 10 FOR DECIMAL PRINT
1g§9 gxgggg 8004 . " BR DECREM {PROCESS AND PRINT NUMBER

1 1 13735 000010 OCTPNT: MOV 88. R :DIVISOR OF 8 FOR OCTAL PRINT
1358 010066 004767 000080 DECREM: JSR PC, IDIVR :DIVIDE (RO) BY (R2) WITH REMAINDER IN Rl
1359 010072 010146 MOV Rl,=-(5P) :STACK REMAINDER

1380 010074 00S700 TST RO ;HAS NUMBER osanrso BELOW RADIX?
1361 010076 001402 BEQ POPTT :YES - POP AND PRINT

1362 010100 004767 177762 JSR PC,DECREM :NO - DIVIDE NUMBER BY RADIX

1363 010104 012600 POPTT: MOV (SP)+ RO :POP NUMBER FROM STACK

1364 010106 062700 000060 ADD 860, RO *MAKE ASCII

1365 8‘0158 032767 040000 167450 TT0:  BIT $814% SR L IF snxq-x DELETE TYPEOUT

1366 010120 001010 BNE TTOLF=-2 LEXIT

1367 010122 010067 167440 MOV RO, TPB s PRINT CONTENTS OF RO

1368 010126 105767 167432 TTOLP: TSTB  TPS ,DONE YET?

1369 gzoxaa 100375 BPL TTOLP KEEP LOOP ING

1370 010134 022700 000015 CMP #CR, RO uns cunnncrzn CR!

1371 010140 001401 BEQ TT0lF :YES - PRINT LINE FEED

1372 010142 000207 RTS PC RETURN ro POPTT OR MAIN PROGRAM
1373 010144 012700 000012 TTOLF: MOV 8LF RO PRINT L

i%;g 010150 000760 BR 170 exscurs annr

1376 010152 010067 000116 IDIVR: MOV - no,oxvxo s SAVE DIVIDEND

1377 010156 00S000 CLR RO :CLEAR QUOTIENT AREA

1378 010160 005001 CLR R1 :CLEAR ACCUM.

1379 010162 060201 DIVLP: ADD R2,R1 mwmmmmm

1380 ?m% 020167 000104 CMF RI.DIVID :COMPARE TO DIVIDEND

138] 010170 100002 : BPL é WHEN ACCUM PASSES oxvxosno - EXIT
1382 010172 005200 INC : INCREMENT QUOTIENT THEN

1383 010174 000772 2R DIVLP :ADD AGAIN

1384 010176 001003 DVEND: BNE DIVNI :JUMP TO GET REMAINDER

1385 010200 005200 INC RO :NO REMAINDER - INCREMENT QUOTIENT
1386 010202 . CLR Rl :REMAINDER OF O

1387 010204 000207 “ RYS PC _ EXIT

1388 010206 160167 000062 DIVNL: SUB R1,DIVID :FANCY FINAGLING TO

1389 010212 060267 0000SE ADD R2.DIVID ;oerznnxus THE REMAINDER

1390 810215 016701 0000S2 MOV DIVID,RI EMAINDER TO Rl

1391 010222 PC SEXIT ux?n QUOTIENT IN RO
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DZRPER.P11
1392 :
1393 0lC224 010046 . TYPOUT: MQV RO, -(SP) ; STACK ADDRESS POINTER FOR MESSAGE
1394 0l0226 117600 000000 .~ TPOFCH: MOVB 3(5P) RO ;FETCH ASCII BYTE
5 fEE gy S F M O st
1397 010240 022700 000046 CMP #46,R0 :1S IT CRLF FLAG?
1398 0l0244 001002 : BNE .46 ;NO
i HES B8 o 4 Bm ppeeomno
L g L
1403 010262 205726 TPOUTX: POP ;POP_STACK TO REACH RETURN VECTOR
izgg 010284 000207 RTS PC EXIT
1406 010266 GOOD: XX
1407 010270 0000CO RD: XX
1408 010e7e DATAR: XX
1409 010274 000000 DIVID: XX
i410 010276 000000 T0Gl: XX
1411 010300 00 T0G2: XX
1412 010302 000000 T063: XX
1413 (010304 TOG4: XX
1414 010306 000000 WORK: XX
i41S 010310 0CO0CO T0G: XX
1416 0103i2 0000 TEMP1: XX
1417 010314 000000 MASK: XX
1418 010316 000CCO ROTOG: XX
1419 010320 oC LERR: XX
1420 010322 176710 RPDS: 176710
142l 818359 176711 RPDS1: 176711
14 | 33 176712 RPER: 176715
1423 0103 176713 RPERL: 17671
1424 010332 176714 RPCS: 176714
1425 010334 176715 RPCS1: 176715
1426 010336 176716 RPWC: 176716
1427 010340 176720 RPBR: 176720
1428 Sxmaqa 176722 RPCA: 1767c2
1429 0l 176723 RPCAl: 176723
1430 010346 176724 RPDR: 176724
1431 010350 176725 RPDRL: 176725
3 i S 18
3 e
18t (ol g5 1o
14 010364 1767 RPM31: 176733
1438 010366 176734 RPBI: 176734
1439 010370 176735 RPBLl: 176735
1440 8lu~l 1767 RPB2: 17673
1841 01 1767 RPE2l: 17673
i¥42 010376 175740 RPB3: 176740
1443 010400 176741 RPB31: 176741
1444 010402 4 RPIV: .WORD @254
1445 gig:gz 02 RPSV: .WORD 256
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1943
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D2RPER. P11 CROSS REFERENCE TABLE -- USER SYMBOLS

ATPE D03re 3 120
S gk 808‘ 0% 961  977¢ 978 979  980%  981%  983% 996+  997%  398¢ 999
. 1 1038 1038 1040e 1013 1S8e LSS 17 1407
g?TST §§gg§: 95 13§§ S0 S04 508 -0 512 Sl S0 S S 10228
008060 1057 108 108 10w
SR A T
. {.- . 8% 08 s
BI = 000002 038 38 1198
RS (B e
= >
Bil = DOY000 3138 o 5 €58 659 778 790
Biz = 010000 G € 251 83 1066 1086 1216
Bi3 = 020000 ASs 837 618 7e4 7% 844 1051 1054 1211
Bi% = 040000 Jgs 233 €01 2 &8 - €19 715 1084 1072 1580 1167 13esS
8IS = 100000 s B89 603 667 675 676 332 §12 990 - 106 1075
1106 1304
B2 = Qoo 09 322 1185
T 187y S23s
Bar © Beis L el
8% = 000029 0es 324 79 1183
85 - = 300040 07s 395 769 119
8 = 000100 8s 876 2898 9% 942
g = g 3098 411 552 1138 1i49
85 = 509400 308 6 216 65 620 ee8 &7 693 M2 817 ESe 975 9%
393 o™ 1180
83 = 001000 iils 651  ©60
Za8T 1830 Ells
ERE 1 4 Eoe %8
ZaFlp  DoZuE2 a2 4ity
Call  00B414 %5 %7 |
CC = 177776 iy 282  395% 10!4s |
ClRp 006179 €% fW  fl s me gy s 609 S s 89 @3 o
833 3% 87 1 1048 . k.
Ll BOE7IM 11678 1163
& = 00001 398 12 1370 1399 -
& = pon0en 2w W 84 B9 870 880 893 905 919 923 ™8 10 1078
CSBT  DO146Y 4958
C3E10 005360 339  9y7s
S BB
C3fe 005159 310  9igs
%Eip - Doeciq &is
£3Fip 005302 9378 950
3
Crop ] 87 875
ol B
; |
EEFS 00476 B85  eevs 895

. r—
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CROSE REPERENC

DZRPER.P1I

CSF?P

R

2

g
R
8
8

<§§§ "
5Q3

OO0
o
=l

P

FURBVRTRC

e
$-gg

é

é

———— 5 ——

897

»- *— e
~3~J.L£M 8-0.90! >—
R 3
Wer—=r—=UN >
% Smuss

Oe—=s—
DO
b

P&

14088

g95s
7

- 7c8# ?Sg 733
775 782%

PAGE

£ TRBLE o2 USER SYRBOLS

935
857

38S

433% 440% 447
783

427 434 Wl
766 738 783
1362

1388« 1389% 1390

S40 5% 605
348 7

DO4

T4 Ho1*
74%! 742

78 795#
448 455

765 780

14098

szt B34

4658
746#
796

462
73

B43

475#
748

833

469

853

Sbl#*
755#%
245

478

g&2

SE3#
756
855#

482

670

S77%
8%t

Sé2

679

1238

849
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DZRPER.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS -

002656 6378 B3
Barse  Dosoay Bia’  Euts
DSF6 002734 Rt |
DSF? 002736 £48s 655
DSF7P Q22 £S2 bS58
3 0OC 6838 gil B4
0C 1246 13138
TYPE 007 1191 12468
DVEND 010176 1381 13848
Eﬁﬂ.n rd 68 xgggo
2 1 'l 407 S47 704 714 726 738 783 765 780 792 8ce 813
ERET 001450 49Ss
ERF1 003316 65998 707
ERFiE 00:1 : ?W: 795 797
i {
ERE1oP oMb 75es
ERF11 256 E 8098
ERF1IP 004326 809s
ERF12 DO0N336 810s
ERF13 00N340 gles ‘
ERFIS 004342 Bl4s g2z
ERFINP 004406 8228
ERFIS DO4Y416 823s
R =
ERF2 %% ¥ 717
ERF2P 7178
ERF20 OOSN2N B829s
ERF21 004426 831s
ERF22 004430 B33s
ERF3 % 7188
£ers T3c8 741 743
ERFYP 003832 7418
ERFS 003856 74Ss
ERFS 003780 759 768 770
ERFEP (004032 7688
ERF?7 004056 7728
ERL3 003466 7c0s 728 730
ERLIP DO3S34 725 7288
ERLS 003666 7478 755 757
ERLSP 003734 755s
7 004066 7748 782 784
7P Dtm% 779 7828
ERM = 109 3198 1074 1078 1082
ERMS 007712 1241 13108
ERMS] 007612 1170 12928
ERN] 003350 703 7058
ERNIO Q04216 791 7938
Egu %312 80S 8078
14 372 Bi8 820
ERNZ 003432 713 7158
ERN< 003616 737 7398
ERNE 004016 764 7668
ERR = 104000 3188 Hgé 407 Héa 420 427 534 el 44 455 ) 453 478
<ez SCO S04 S08 812 Slb Se SN g2 S50 E

4 436
684 St S0 578 S8 5% BOS B2 6™ 643 653  6e2 670




.MRIN.
DZRPER.P1L
RROR 7494
TYPE =)
XIT 00713M
ERXIT1 0071S0
&8 = 000001
O
GOGO
GOCD 010266
HRDER 006274
HRN! 006306
IDIVR 0l0lSe
INDEXP (006250
LERCHK 007184
010320
LERXT (007200
LF = 00001
LUPCHK 00720¢e
MRSK 010314
NOP =
OCTPNT 01
OLUP 007514
PASMS 007872
PC =%000007
PNTOCT 007506
POP = 00S726
POPPOP= (22626

POPTT 010104
PS = 177776

F0 = 000000
Fl = 000040

MRCYLl 27(732)

08-SEP-76 08:58 PRGE 45

CROSS REFERENCE TRBLE =-- USER SYMBOLS

67

689
4

1204s

492
1004
laals
13258
11838

893
11678

714

0

726
919

S04

FOY

738 753
329 948
- 508 €12
958 S53
1040 1112%
793 807
1069
436 EE)
0 588
17 7c8
907 92!
436 Y43
580 £oz
717 728
7 921
1270 13578
gs ¥ 436
* S12%
Ciug Seb*
beb*  b2B*
715% 717%
782% 789%
859 g72#
Q37% QS0*
1044  10S0#
1182% 118S#
1228  1229%
1250% 1252%
1290% 1358%
1249 12728
908 918
8EB* 8roe
4S#

765
%3

450

i

331

741

93]

780
985

792
1004

464
629
768
965

46y

768
950

830%

806
1114

s28

972#
14068

839

813
116!

689

983

303+

g4s.

963

387#

qllx
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P2 = 000100 2368
P3 = 0OCINO 2978
P§ = 008200 2988 923
PS = 000240 299 Nl
P 2 B8%x0 W% 9w w8 86 B8 879 80 903 916 526 933 WS 1014
RESBA 002066 SESs 572 | -
RESBAP 002126 58 5ra
RESCA, Q02136 5738 0,
RESES. OOi7es 228 ?E
RESCSP 002006 B B
RESDR 002206 - 5818
RESDAP 002250 884 2558
RESDSP 001700 2R3’ 2
001710 5438 549
RESERP 001742 G456  S4dw
RESTOS 010036 1201  1347%
RESWC 002016 5578  56Y
RESWCP (002056 560  Sb4s
RLLUP  0OEY0G 1093s  10%
RLI 1143s 1150
ROTOG 010316 10g9* 1088% 1091* 1095%  1418s
RPBA 010340 424 426 508  SeS* SB7 569  1129%  l141¥ 14278
RPBT 001500 5038 ,
RPBI 010366 36 48 520 14388
RPBI1 010370 14398
RPB2 010372 473 475 524 14408
RPB2! 010374 14418
RPB3 010376 480 528  l442s
RPE31 010400 14438 :
RPCA  0i0342 43] 433 512 573 S75  S77  7i@s  721s 733 1103 1112 1253 14288
RPCAl 010344 %0 14298 -
RPCS 010332 411 SO0 2 SS0% 552 GBlb* 700  710% 712 72@% 734 M9 71y 776#
7gs  Bo2e  BIoe  BM4x  B7ex  Gx GO0« Sl 93 Ox i 0N (072
1075 1 1102¢ 1105 1128% 1131% 1138  1l4a* 1149 1233 14929
RPCS! 010334 14258 e
GA 01034 438 440 516  SB1* 583 585 609  Gl2x  74Sk . 772%  775%  7@7% 977
93 1113 1261 14308 i
RPDAl 010350 748% 760% 1104% 1257 . 1431e
010322 393 432 533 G32% 534  EOOF 603 6l 623 630F 632 63IgE - G4l
BY9 BS]1  BS7% GO - BG6¥ B68  b74r 677  684* E86 683  B945*  9e2x
- 938 1107 1298 14208 '
RPDS1 010324 14218 -
010326 405 496 2 S43* 545 702 2 708 720 724 73x 73k 47 751 759
763 774 778 786 790 800 804  BI4x - 817 1293 14228
RPER! 010330 14238
RPIY 010402 g4l Be0* B74*  BES* 897  9I0%  924%  93% 14448
RPMI 010352 445 447 149328
RPMI1 010354 14338
RPMZ 010356 452 454 533 BESE 1434
RPM21 010360 953 14358 |
RPM3 010382 459  4bl  S34#  536¢ 537 S31* 593 599 B0l  BO2* 6O  BIS* 619

B19%  p20% B29%  B3l® B37%  B39x  B4O*  B4B*  6SO*  BSE¥  £S8¥  BS9¥  SESH
B67# B73%  B7S%  B7t+  BB3*  B99¢ 709  975%  976%  993¢  x  10SIs+ 1054w
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DZRPEAR.P1L CROSS REFERENCE TRBLE -- USER S
1065%  1066% 14368

RPM3L 010364 14378

RPSV 010404 S0 1wy

RRL P k 1086s 1

RTL 366 10918

RTR 006340 611  1084s

RO  =x000000 282 0w el
{989, I1B/L 133
12S5% 1257% 1959
1585+ loBe* 1394
13858 1393 1394«

RI  =%00000! g3 Iidk iz

R2  =x000002 2848 1155% 1158

R3  =%000003 285s 1026  1030%

R4  =%000004 s 1003 1037»

RS  =%00000S $ 495 43k
1024 10%e 1033
1345 1353%

R6  =%000006 3838

R?  =x000007 5898

SAVOS 010022 1169 13408

SEMS = 007751 1269 13228

SFTER 006324 16808

8L 0064ER 11078 1110

8 =x000006 381s 1013« 1084
1296 13 134l
1363  1393¢ 1394

SR = 177570 2708 1103 1104

SRW 006514 11208

S 0gA1Y 110es 1111 1118

60 006Y 1108 1112s

START 000800 394 1013

STMS 010002 1176 1331s

SUBER (007460 1182 1266

g

TEMP1 0103i 1120« 1l2i% 1123

TIMEP 1060  10S4s 1087

K8 = 177665 2738

% = booded S

6 = 978358 1706% 1109% 14108

7062 010300 14118

7063 010302 14128

T0G4 010304 12705  1280%  1282%

TOLUPO_ 007574 15868 1089

TPB = 177866 8 1367%

TPOFCH 010226 15948 1402

TPOUTX 010262 13% 14038

TS = 177564 3748 1368

TPV = ODODEM 774

TSTND 005776 1009 10138

e 010112 1203 1285 1287

47
YMBOLS

EX7s g33
161§f 1621:
tsfe 1553
1261% 1263%
1348% 1360
1395 1397
11S4% 1157
1342 1350%
1031 1034#*
1038 1340
S00* e
1169%  1174»
108S*% 1091
1342%  1343#
1401#
1120 1125
1130 1140
1060

1288 1413
13658 1379

HO4

1092+
1344%

1187

1156

1400

BlYy*

11758
1&33{
1266*
1364#
1349*

1357%
1156#

Si2#
1183

1172
1347

1204

14168

1130%

1010%
1&73;
1241%
1269*
1367

1359

1379
1162%

Slb#*
1186

1140%
1048*
1

1370
1378%

1389
1341

S20#*
1189

1213»
1349

1216

14268

1055#

13ex
1277%
1373%

1379%

1351%
S24#
I

1218#
1350

1365

1056
157 “
1248*
1278%
1376

1380

S2g#

1059+

1279
1377%

1386#

1067%

1584
1283%
1382%

1023
1201%
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DZRPER.P1I CROSS REFERENCE TRBLE -- USER SYMBOLS
ﬂ&; uiom Pss. {37‘1, 13738 |

'rv%ur 813553 is. 1??1 1177 1222 1226 1232 1237 1242 1247 1252 125 1280 1287
T1 000620 3988 403 1015

T1P 000gY2 40C 403s ~

T10 001242 4S8  4EY

e e o

T11P 1 32 4718

T12 001342 4728 478

Ti2P 001372 474 4788

Ti3 001402 4798 48N

TI13F  00IM 481 4848

R

Sig 701 711 723 735 750 782 777 789 803 gle 10533

;aPP 000730 :1 . :éSt

T poorrS 4ig' 45k

1S 00103C Y234 429

TSP 001030 425 4294

16 001040 4308 436

TEP 001070 432 4364

17 001100 4374 443

17P 001132 439 Y434

18 001142 Y44s 450

18P 001172 446 450s

13 001202 4Sls 4s?7

TS9P 00le3e 453 457%

WGS 006550 11288 1164

WL1 00ebl4 11388 1139

WORK 010306 1273 1275% 1276 14148

XX = 000C0C c9ls 1122 1206 1406 = 1407 1408 1409 1410 1411 1412 1413 1414 1418
1416 141 1418 1419 1446

7
= 010e06 37es 383 3848 3% s  8S) 307 931 1076 1180 1184 1187 1130 1193
136 3 1205 12le 1217 13388 1398 14478
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333s 103 1039
3c9¢ 982 100l 1262 1274 1284
495 499

AND
§g§§3¥ gg;: zgé 803 s07 Sll S1S 19 8a3 S27
Lo q9l 4

838

408 H;Q Hgl qag .Hgg QHE 44; 456 H&a Hgg HZ; 49? Egé
® @ B g M % M W OB OB B B B8
ROT ggg' %20 330 949 964 986 1005 1043
ROT 343¢ 610

r-— - ——— - ———— - —




MAIN,
DZRPER.PLI

RDD
BEQ

8GT
BIC

8IS
BIT

BPL

CLC
CLR

| JSR
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CROSS REFERENCE TRBLE =-- PERMANENT SYMBOLS

- 1364
439

1213
418
S76

1168

1275

432
604
1003
1361

917

629
718
86l

%61

1647
191

YA
1139

474
725
1150
1002
709
677
56
1204
1163

1164

656
972

. 1159

NI LE0—0O
nRU——0Ww

$39
7
1181
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DZRPER.P1I

1363 1367 1373
MOVE £35 609 6l2

% B ow e

RESET 398 404 410

ROL B32 855 1030

ROR 978 979 980

RTI 1207

RTS "= .95 S00
1077 1079 1090

1173 1269 1388

TST 393 405 417
1031 1056 1068

TSTB 575 1368

-RBS 265

LASCIT 1292 1297 1304

.BYTE 1303
1450

.EVEN 1338

-MACR 329 333 339

.REM 1

-REPT 379

-WORD 385 386 387
1544 1445

ERRORS DETECTED:
OEFAULT GLOBALS GENERRTED

1376 1390
688 700
823 825
889 S0l

1136 1137
416 423

1094
881 997

So4 S08
1097 1214

424 43]
1397 1380
1307 1310
M8 353
388 492

0

1393
710

827

902
1143
430
998

51
121

445
1313

358

436

2
9

1399
748

829
913
1144
437

999

1316

367

SO0

*DZRPER DZRPEA SEE/SOL/CRF/DS :ERFZ/EN:ABS=DSKM:DZRPER.P11

RUN-TIME: S
RUN-TIME RRTIO 29/18=1.5
CORE USED: 3K (18 PAGES)

LO4

780

831
914
1145
444
1000
520
1235
453

1319

S04

1322

s08

1325

s12

1103

847
927
1148
465
1278

1033
1250

480

1328

S16

1104

863

1151
Y72

1279

1044
1264

838

1331

520

1253

864
344
1152

479

1052
1271

S45

1334

s24

1257
865
1115
638

s28

126l

877
1132

1070
1353

Se?7

bll
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