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ABSTRACT 
THIS | Reese uP TO Et eae of" 2;85 
wink SEEK Pharoon SO0RESs “seh i: ee ete 

on DATA, rv tara. age ee Epers 
nae: ome Wi, esct Pes toe et 

OR . N 
a Se ON Te = 3 dh LE “ER Ae 2 FESR LL OME 

REQUIREMENTS 

EQUIPMENT 

Per -ANCARD FAMILY PROCESSOF 
PLlIC) (5K CONTROLLER WITH UP lS ESGHT RPC2 SPCR 

Brak Crives” 

2.2 STORAGE 

4k OF STORAGE IS RESUIRED TD RUN THIS TEST 

PRELIMINARY PROGRAMS 

weRPA CISKLESS CIAGNOST. 2 
CORPE DISK RELIABILITY CIAGNCSTIC 

LOADING PE CEDURE 

USE STANDARD PROCECURE FOR ABS "HPES. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE §.1.1 
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THE PROGRAM SHOULD ALWAYS BE S”ARTED AT 200. 

PROGRAM ANO/OR OPERATOR ACTION 

1. LORD PROGRAM INTO MEMORY USING ABS LOACER 

é. LOARC ADDRESS 200 

3. SET SWITCHES (SEE SEC. 5.1.1) 

4. PRESS START. 

S. THE PROGRAM WILL LOOP UNTIL STOPPED 

6 PLE Us ae THE BANOON poe une OF TH PRG Gran THERE dP 

THAT THE TPROGRAR RUN AT LEAST HALF AN HOUR. “> 

OPERATING PROCECURE 

OPERATIONAL SWITCH SETTINGS 

AT STARTING ADDRESS 200, ThE SETTING OF THE SWITCHES 
WILL DETERMINE WHICH UNITS ARE TO SE TESTED. 

SWITCH SETTING GRE: 

SW<IS>sl..... HALF pen eRROR 
SWCLY> NOT USE 
SWi1Q>21..... INHIBIT PRINTOUT 
SWile> ..... NOT USED 
SWill> ..... N 

ON ERROR 
SW<O7> THRU SW<OO>=1..... SELECT UNIT FOR TEST 

SW<Q0> CORRESFON It g 
SW<07, CORFESPONDS 19 

SUBROLTINE ABSTRACTS 

HUT 
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THIS ROUTINE IS ENTERED UPON DETECTION OF AN ERROR. 
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7.0 
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i WILL TYPE THE PC_ OF THE ERROR AND ADDITIONEL 
RROR INFORMATION. THIS ROUTINE TESTS FOP, HALT ON 

ERROR, INHIBIT TYPEOUTS, AND RINGS THE BELL. 

TRAP CATCHER 

A @.42" - “HALT” SEQUENCE IS REPEATED FROM 0-776 TO 
CATCH ANY UNEXPECTED TRAPS. THESE UNEXPECTED "RAPS 
OR INTERRUPTS WILL HALT AT THE VECTOR +2. 

ERRORS 

WHEN ERRORS ARE ENCOUNTERED, THE ADORESS OF THE 
ERROR ALONG WITH THE CONTENTS OF RPDS. RPER. AND 
RPCS ARE TYPED. ALSO, THE CONTENTS OF THE SELECTED 
CYLINDER, HEAD ANO SECTOR ADDRESS ARE TYPED. BY 
REFERRING TO THE LISTING, ADDITIONAL INFORMATION CAN 
BE FOUND REGARDING THE CAUSE OF THE ERROR IN THE 
COMMENT FIELD. WHEN APPROPRIATE. ADDITIONAL 
INFORMATION IS TYPED OUT. SUCH AS THE EXPECTED AND 
RECEIVED RESULTS OF AN CPERATION. ALL INFORMATION 

ERROR MESSAGE FORMAT 

1. PCs ADDRESS OF FAILURE 
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 DATA 

RESTRICTIONS 

SINCE THIS IS AN INTERACTION TEST, THERE IS NO 
LOOPING ON ERRORS. 

MISCELLANEOUS 
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9.9 

IQ1 
16-SEP-76 15:29 PAGE 8 

PAGE & 

EXECUTION TIME 

DUE TO THE RANDOM NATURE OF THE PROGRAM THERE IS N42 
MEANINGFUL PASS COUNT. IT IS RECOMMENCED “HAT THE 
PROGRAM SHOULD RUN FOR HALF AN HOLR. 

STACK PCINTER 

STACK IS INITIALLY SET TO SCO. 

ERROR INFORMATION 

IF IT IS DESIRED TO HAVE THE ERROR INFORMATICN 
QUTPUTTED. TO THE PUNCH INSTEAD OF THE “ELETYPE 
CHANGE THE FOLLOWING THREE LOCATIONS. 

LOCATION FROM TO 

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 IS GONE 7HRU FOR EACH OF THE SELECTED 
UNITS. FIRST. A RANDOM DISK SURFACE ADDRESS IS 
GENERATED AND A SEEK IS ISSUED. THEN A RANDOM 
BUFFER IS SELECTED AND FILLED WITH RANDOM DATA. A 
SECTOR IS THEN WRITTEN. READ BACK AND COMPARED. 
THIS SEQUENCE IS THEN LOOPED UPON. DUE TC THE 
QIFFERENCE IN SEEK TIMES. WHICH DEPENDS ON THE 
RANDOM OISK ADDRESS SELECTED, ALL UNITS ARE 
EXERCISED IN A RANOOM SELECTION. WHILE OaTaA IS 
BEING TRANSFERRED, SEEK OPERATIONS ARE IN PROGRESS. 

-LIST ME 
-NLIST MC,MO,CNO 
ABS 
“TITLE FRONT END 

;COPYRIGHT 1972,1973, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 
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;CONTAINS DEFINITIONS, REGISTER ASSIGNMENTS AND MACRO CALLS 

; GENERAL REGISTER ASSIGNMENTS 

; STATUS 

7 VECTOR 

R1=%1 
Re=%2 
R3=%3 
R4=7%4 
RS=%5 
SP=%6 
PC=%7 

REGISTER (PSW) BIT ASSIGNMENTS 
C=1 ;C BIT 
Vz :V BIT 
=4 ;2 BIT 

N=10 *N BIT 
T=20 :T BIT 
PR17=340 “PRIORITY LEVEL 7 
PRI6=300 *PRIORITY LEVEL 6 
PRIS=240 sPRIORITY LEVEL S 
PRI4=200 :PRIORITY LEVEL 4 
PRI3=140 sPRIORITY LEVEL 3 
PRI2=100 sPRIORITY LEVEL 2 
RIis sPRIORITY LEVEL ! 

BODRESSES 
ERRVEC=4 sERROR VECTOR 
RESVEC=10 ; RESERVED INST VECTOR 
TSITVEC=S14 T BIT VECTO 
IOTVEC=20 ToT TRAP VECTOR 
PFVEC=24 :POWER FAIL VECTOR 
EMTVEC=30 :EMT VECTOR 
TRAPVEC=34 : TRAP VECTOR 

REGISTER ADDRESSES 
PSW=177776 sPROCESSOR STATUS REGISTER 
TKS=2177560 : KEYBOAR D CSR 
TKB=177S62 : ADDR OF KEYBOARD BUFFER 
TPS=177564 : TELEPRINTER CSR 
TPB=17756'3 ‘ TELEPRINTER BUFFER 
SWR=1775."0 
DISPLAY=177570 

; INITIAL STACK POINTER 
STKPTR::S00 

;BIT ASSICHMENTS 
815=100000 
814=40000 
B13=e0000 
B12=10000 
811=4C00 
B10=eC00 
B9=1000 

;CONSOLE SWITCH REGISTER 
CONSOLE DISPLAY REGISTER 

:PROGRAM STACK POINTER 
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;MEMORY MANAGEMENT REGISTER ASSIGNMENTS 

SRO=17757e2 
KIPARO=172340 
KIPARL=17234e 
KIPARE=17c344 
KIPAR3=172346 
KIPARY=172350 
KIPARS=1723S52 
KIPAR6=1723S54 
KIPAR7=172356 
KIPORO=172300 
KIPOR1=17230e 
KIPOR2=172304 
KIPOR3=172306 
KTPORY=172310 
KIPORS=17231e 
KIPOF 3=172314 
KIPOF 7=172316 
RW=6 1 
UP=00 

; INSTRUCTION EQUATES 
KLT=TRAP 

SCOPE=EMT 

;HLT IS A TRAP TO THE ERROR ROUTINE 

;SCOPE IS AN EMT TRAP 

: INDEX OF MACROS 
; . SCOPE 

. SAVE 
REST 
- ERROR 
PRINT 
. DUMP 
RAND 
READ 
. PACK 

SINDEX OF CALLS 
SCOPE 

; SAVE 
; . REST 

w
e
e
s
 

w
e
 
w
e
 

we
 

w
e
 

we
 
w
s
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425 ood200 

455 901000 
456 001002 

465 QO01004 
466 O010ie 
467 O01014 
468 601020 
469 001022 
470 001026 
471 001030 
472 001034 

475 0C1036 
476 O0i04e 
477 QO1044 
478 O019046 
479 001050 
480 001052 
481 O010S4 
482 SO010S6 

MACS 11 27.732) 

aerae 
00100C 
000000 
oococe 

022737 
001403 
005767 
001003 
005067 
oooc0e 
0!6716 
o0oc0e 

012667 
010546 

C02336 

040000 

000220 

000212 

177746 

o00S20 

c00000 

LOL 
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177570 

BO
S 

=
 

Oo
 

LIST ME 

ROY SSTART.PC :G0 TO START OF TEST 
ICNT: 0. CONTAINS PASS CCUNT 
LAD: 0 ;PROGRAM TRACE 
TECOPE (EMT) SERVICE ROUTINE 
THIS ROUTINE WILL LOOP IF AN ERROR OCCURED AND 
:LOOP ON ERROR SWITCH IS SET (BIT 14). IF LOOPING i INDICATED 
:THE CONTENTS OF "LAD" EQUAL THE LOOP AODRESS. IN ORDER 
:T0 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 INITIATED IT WILL CONTINUE UNTIL SWITCH 14 IS CLEARED. 

SCOPES: BIT #814, J8SWR ;LOOP ON ERROR? 
BEQ ) :BRANCH IF NO 
TST ERRFLG :1S THERE AN ERROR? 
BNE 1$ ‘BRANCH IF YES 

es: gue ERRFLG sRESET ERROR CONDITION 

1$: ny LAD, (SP) s MODIFY RETURN ADDRESS 
= EX 

sROUTINE TO SAVE nfEGISTERS ON THE STACK. 
iCALLEC BY SAVE MACRO 
SAVES: MOV (SP)+. 13 sSAVE RETURN PC 

MOV R5,-(SP) 
MOV RY’ -(SP) 
MOY R32’ -(5P) 
MOV Re'-(5P) 
MOV R1,-(SP) 
MOV RO} - (SP) 
MOV 1$°PC » RETURN 
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S27 001260 

531 001264 
532 o01e72 
533 OOle74 
534 001300 
535 001302 
526 001306 
637 001310 
638 901312 

MACY 11 

ocoo00 

012667 
012600 

016767 
300000 

005737 
100001 
000009 
032737 
OM* 103 
O04S67 

001264 

032737 
001403 
062708 
000205 
10S$737 
100375 
010546 
062716 

7(732) 

occced 

gooc09 

177570 

904000 

900144 

oecc0d 

000110 

00062 
ocoo0e 
000050 
o0004e 
000134 
003670 
177570 

109000 
009019 

o0S0i5 
coo 

o20000 

o0000e 

177564 

000002 
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177570 

177570 

oocos4 
ooco44 
000356 

O00COE 

041520 

177570 

MO1l 

;CONTAINS RETURN ADDRESS 1$: 0 
sROUTINE TO RESTORE phEGISTERS SAYED ON THE STACK 
AEALLED ay REST M 

18: 
:ERROR SERVICE ROUTINE CALLED BY HLT 

MOV 
“SAVE RETURN PC 

;RETU 
i CGNTBINS RETURN ADCR 

;THIS ROUTINE WILL HALT ON ERROR, RING THE BELL, AND 
: TRANSFER B SONTROL sec USER SUPPLIED ROUTINE IF’ SPECIFIED 
ERROR: TST 

. BPL 
HALT 

38: BIT 
BEQ 
JSR 
BELL 

1$: BIT 
BNE 
JSP 
ERRPC 
MOV 
SUB 
MOVB 
MOV 
JSR 
JSR 

es: TST 
BPL 
HALT 

4g: 81S 
INC 
RT! 

ERRFLG: 0 
HLTCT$: O 
HLTAOS: O 
ERRORS: 0 
BELL: -ASCIZ 
ERRPC: .ASCIZ 

(7) 

;HALT ON ERROR? 
3$ :BRANCH IF NO 

#811, JaSwR :RING THE BELL? 
1$ “BRANCH IF NO 
RS PRNTFS “FORCE PRINT THE MESSAGE 

#813, 28SWR -SKIP TYPEOUT? 
23 “BRANCH IF YES 
RS, PRINTS *PRINT MESSAGE 

(6), HLTADS :GET ERROR PC+2 
82, ALTADS :MOOIF. 
SHLTADS HLTCTS SAVE HLT ARGUEMENT 
HLTADS, {TY 
PC, PRINTR ; TYPE LOCATION WITH LEADING ZEROS 
PC’ MSG *GO TO USER ERROR ROUTINE 
TESUR “HALT ON ERROR? 
ug :BRANCH IF NO 

#815, ERRFLG -SET ERROR FLAG 
ERRORS :UPDATE ERROR CCUNTER 

;PC_ CF ERROR 
“ERROR COUNT 

1S) <1) (18) 129? Pcs’ 

EVEN 
;THIS ROUTINE WILL PRINT AN ASCIZ MESSAGE. 
: THE MESSAGE MUST TERMINATE IN 0 
PRINTS: 

PRNTFS: 

13, J8SWR s INHIBIT TYPEOUTS? 
PRNTES “BRANCH IF NO 
¥2,R5 :UPDATE RETURN ACDR 

d¥7PS -WAIT FOR PRINTER TO FINISH 

RS,-(SP) 
#2, (SP) sADJUST RETURN PC 
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032737 
901406 

000000 

004767 
016700 
016701 
012703 

O20000 

oegc0e 

900001 

000132 
177772 

001540 

oo01co 
co0120 
o00112 
000104 

OOO046 
oooo4e 

000060 
000031 

001540 

000060 

177534 

177246 
000106 
000100 
177771 
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177570 

177570 

000140 

000125 

000102 

NO1 

MOV (RS1,RS -GET MESSAGE ACER 
1S: ISTB SRS) :CHECK FOR TERMINATOR 

MOV (SP)+,R5 -GET RETURN ADOR 
. RTS RS : RETIRN 
zs: MOVE  .RS)+,aaTPB ‘PRINT CHARACTER 

TSTB aNTPS’ “WAIT TILL DONE 

ie 
-THIS ROUTINE Tyee, A LOCATION IN OCTAL 
PRINTR: BIT aaswR s INHIBIT TYPEOUT” 

BEG print *BRANCH IF NO 

PRINTS: BIT #213, J8SWR s NHIBIT TyPEGUT? 
BEY PRINTS :BRANCH IF N 

PRINTA: nove #1, .PR rae ZERO FILL SWITCH 

PRINTB: CLR “PR “SUPPRESS LEADING ZEROS 
MOVB = #-6, -PR+1 ;SET COUNT 

.PTIT: MOV R4 ~(SP) AVE RS 
MOV #.PR+2, RY *SET POINTER TO FIRST CHARACTER 
CLRB RY) “CLEAR FIRST BYTE 
BR PRE “ROTATE FIRST BIT 

-PRL: CLRB (RY) ‘CLEAR BYTE OF CHAR 
BIT #100, .PR :BIT TYPING MODE 
BNE .PRF *YES SKIP 2 ROTATES 
ROL TTY :ROTATE BIT INTO C 
ROLB 3s (4) *PACK IT 
ROL TTY 
ROLBs«( 4) 

-PRF: ROL TTY 
ROLB 3s (4) . 
TSTB) (4) -IS IT ZERO 
BEQ “+6 SKIP INC 
INCB PR -SET FILL SWITCH 
TSTB =. PR “CHECK FILL SWITCH 
BEQ +6 *SKIP BITSET 
BISB #0, (4)+ : MAKE INTO ASCIZ CHAR 
INCB ss PR#1. INC COUN 
BNE PRL : REPEAT 
CMP #.PR+2,R4 ;EMPTY BUFFER 
BNE +6 SKIP IF No OT 
MOVB #0, (H+ OAD ONE ZERO 
CLRB (4) NULL TERMINATOR 
JSR ; RS, PRINTS “PRINT MESSAGE 
oPR+ 

MOV (SP)+,R4 RESTORE RY 
RTS pc 

.PR: -BLKW ole 
Try; 0 
RANDS: 

JSR PC, SAVES -SAVE THE REGISTERS 
MOV LONUM, RO -SET RO WITH LOW 
MOV HINUM’ RI -SET RI WITH HIGH 
MOV #-7,R3 “SET SHIFT COUNT 
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CLR Re 
1s: ASL RO sSHIFT RO LEFT AND 

ROL R} > ROTATE CARRY INTS Pl Att 
ROL Re “ROTATE CARRY INTO Re 
ins 3 >CHECK FOR DONE 

ADD LONUM, Re ADD 8 TO MAKE X 129 
ADC Ri : PROPCG GATE CARRY 
OD HINUM,R1 - AOD # TC MAKE X 129 
ADC Re : PROP IGATE CARFY 
ADD #10S7,R0 
AOC RI sPROPOGATE CARRY 
ROC Re sPROPOGATE CARRY 
ADD 847401 ,R1 
ADC Re 
ADD 86 ,Re 
ACD R2,RO 
ROC R 

377S66 

| 
MOV RO, LONUM 
MOV Ri, HINUM 
JSR pe eRESTS sRESTOPE THE REGISTERS 
RTS 

HINUM: Q 
LONUM: 
READS: MOV :SAVE R32 
1S: MCV Re ApUTS. R3 -SET BUFFER ADDR 
2s: CMP sINPUT$+20,R3 :SUEFER FULL? 

BEG 4§ :YES..TYPE 7 
ey aL: 77560 :WAIT FOR A CHAR 

MOVB 7762, (3) ;GET CHAR 
gic ag :GET RID OF JUNK 
CMPB sid a :IS IT A RUBOLT? 

4s BNE 33 -SKIP IF NO 

ISR RS PRINTS sPRINT MESSAGE 
REACMS 
BR 18 CLEAR BUFFER AND START SVER 

33: MOV AaTKB. astPs sECHO THE SHAR 
TSTB astPs 
SPL 4 :WAIT FOR READY 
CMPB 81S, (3)+ ;CHECK FOR RETURN 
BNE 2s -LOOP IF NOT RETURN 
SLRB  =1(3) “REMOVE THE RETURN 
JSR RS, PRINTS :PRINT MESSAGE 
READLS 
MOV (6)4,R3 :RESTORE R3 
RTS pC “RETURN 

INPUTS: .BLKW 20 
REAOMS§: .ASCIZ °?°«1S><le: 
READLS: .ASCIZ «le 

: TAKE THE CONTENTS OF THE Try INPJ” SUFFER AND 
SPRCK THEM INTO ONE WORD TS CREATE AN CCTAL NUMBER 
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PACKS: 
JSR PC, SAVES 
CLR NUMS 
gue RO 

2s: T8 INPLTS.RO) 
9E9 1$ 
INC RO 
BR 2s 

18: DEC RO 
JSR PC PACS 

neo212 MOV PKS NUMS 
JSR PC PACS 
CLC 
ROL PKS 
ROL PKs 
ROL PKS 

CCO1se 81S PKS NUMS 
JSR PC PACS 
cL¢ 
SWAB PKS 
ROR PKS 
ROR PKS 

000132 B15 PKS NUMS 
JSR Pacs 
swag «SPS 
CLE 
ROL PKS 

acalepea g: PKS NUMS 
JSR PC PACS 
suap Ot 
CLC 
ROL PKS 
ROL PKS 
ROL PKS 
ROL PKS 

cocote 915 PKS NUMS 
BR PKEXI§ 

PKEX§: ADC 82, SP 
PheXxl$: 

JSR PC RESTS 
RTS 

PaCS: TST 0 
BMI PKEXS 
CLR PKS 

90co12 MCVB so INPUTS<RC: PKS 
DEC RO 

cocoate BIC 8177770, PKS 
RTS PS 

Prs; 
NUMS: 

— ee ~~ = ~ _——— aw eee 

;SAVE THE REGISTERS 

3GET CCTAL_CHAR 
sPACK FIRST CHAR 
:GET OCTAL CHAR 

; PACK SECOND CHAR 
3GET OCTAL CHAR 

:PACK THIRD CHAR 
GET OCTAL CHAR 

;PACK FOURTH CHAR 
:GET OCTAL CHAR 

;PACK FIFTH CHAR 

;MODIFY STACK 

sRESTORE THE REGISTERS 
sEXIT 

;SET INPUT CHRR 

;C.ERR UNWANTED SITS 
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ToS - TITLE RPLIC MULTI ORIVE DIAGNOSTIC 

737 992336 cCle70s cocsoo START: MOV #STKPTR. SP -SET STACK POINTER 
=a OCea42 61073? 000340 177775 MOV #340 aS "COCK UP INTERRUPTS 
"49 905250 Ole767 Ofl!i2 1754S6 MOV sERROR, 34 -SETUP ERROP TRAP 

“if SeseG ise , So yags ieune NOV ate :SETUP SCOPE TRAP . ¢ ¢ : | 
>} RaSSea lorb? BhAsud 13338 MOV sBkt> 3, 
7:3 preg Qt 737 435 ooces4 MOV sk IAT JSVECTOR -SET UP DISK INTERRUPT VECTCR 
nid BUB4HE 91873? ddos4s actsee MOV 8340, da STATUS 
"1S 900414 ocsod0 __ CLR RO 
"!§ 992416 %3CS960 005374 CURTAB: CLR DEVTBL(RO) :CLEAR THE DEVICE TABLE 
“17 §cey2e o0S720 TST (RO)+ 
"18 O0c424 O22700 opce20c CMP #129. RO 
713 900430 01372 BNE — CLRTAB 
T2o OCe432 905737 o0004e TST ae4e sUNDER MONITOR CONTROL? 
"21 9920436 OO1424 BEO c$ BRANCH IF NO 
Tee o0e440 coscdo CLR RO :CLEAR MODIFIER 
r23 O0e442 00500! CLR Ri 
7e4 OO2444 012777 000001 IO3i46 7S: MOV #1, 9RPCS :CLEAR THE CONTROLLER 
725 OCO4S2 119177 903144 MOVB Ri aRPCS! :SELECT UNIT 
726 0G24S6 005777 003154 TST aRPOS -1§ UNIT READY? 
72? OOe4be 10 SMI 6$ “BRANCH IF YES 
Peg 008464 OS27EO 190000 005374 BIS #815, DEVTBL(RO) :SET UNIT UNAVAILABLE BI? 
729 «005472 062700 O0cdz0 6S: aye) 816..R0 “UPDATE MODIFIER 
729 902476 005201 INC Rl ‘UPDATE UNIT NUMBER 
73; 002590 032791 cooclo BIT #83.R1 “ALL UNITS TESTED? 
732 002504 001757 BEQ 75 ?BRANCH IF NO 
733 «#902506 00420 R 8$ 
734 092510 012701 cocct S$: MOV 81,R1 
735 0S2514 ocso00 CLR RO 
73% 002516 030137 177570 2s: BIT R1.deSwR :TEST THE SWITCH REGISTER 
737 002522 001903 BNE 1$ :TO DETERMINE WHICH LNITS 
738 O0eS24 052769 100000 905374 ais 8B1S5,DEVTSL.RO) :T0 TEST. IF THE UNIT IS UNAVAILABLE 
738 002532 062700 foode 18: Ado #16. RC :SET BIT 15 IN THE DEVICE TABLE 
74C 002536 oOc0e41 ae 
741 002540 006101 ROL Rl 
742 002542 0320701 ooo4o0 Bit #68 .R1 HAVE ALL UNITS BEEN SCANNED? 
743 692546 001763 BE 2s : NO-BRANCH 
744 992550 000005 QS: RESET :CLEAR THE SYSTEM 
745 002552 904567 001712 JSR RS _EXTMEN “DETERMINE AMCUNT OF CORE 
746 0020558 095067 002012 CLR UNIT ‘INITIALIZE POINTER 
747 002562 905067 O03010 CLR PASSCT 
748 902566 O0S00S CLR RS 
749 902570 032765 100000 905374 4S: BIT #815 DEVTBL(RS) ;IS UNIT AVAILABLE? 
750 002576 001002 BNE 3$ “BRANCH IF NO 
751 902600 00476? 000136 “SR PC HOME -D0 A HOME 
752 00804 005267 002764 3s: INC UNTT :UPDATE UNIT 
753 OC2bIO 062705 coone9 ADD #16. ,RS : UPDATE TABLE POINTER 
754 002614 0320767 OCO019 o027Se2 BIT 883, UNIT “HAVE ALL UNITS BEEN HOMED? 
755 O0e622 001762 BEQ 4§ : NO-BRANCH 
756 O02624 O0S067 cO2744 LooP: CLR UNIT 
75? 002630 05005 CLR RS 
758 OC2632 032765 1090000 O0S374 MAIN: BIT #G1S,DEVTBL(RS) :1S THE UNIT AVAILABLE” 
759 OCee4g 4901904 BNE 1$ :BRANCH IF NO 
760 OCeb4e C1504 005374 MOV DEVTBL(RS) RY 



TI ORIVE OIAGNOSTIC 

D0264%6 093196 
0026S2 OeT 1b 

Besees ats 9010 

HER LN ¢ radi 

Boe 02674 
oce"O4 ocod4e 
Coe? 10 
9027 le Ooscoo 
0027 
002722 o00d42 
0027 
ooe7 
027 
002734 
992736 
002740 

002742 002626 
Bae COebb2 

754 
9027 
C32 patap 
C9276 025 
002772 

002776 77? 002000 
903004 
003008 
003010 002560 
003014 COO054 
003020 003076 
003926 
002030 

32 
903034 
003036 000832 
003044 
003046 
992050 
9030 

003054 002540 
0030 
002062 
003064 oco004 
003072 

003074 
993076 002 
002191 C20 
903104 200 

MACYLI erie 

002652 

C0232 

002632 

000046 

oCesS7e 

002544 

oo4 
040 

FOe2 
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JSR PC 2IMPTBL‘(R4Y) ;PERFORM rae TION IN JMPTBL 
INC NtT :UPORTE UN 
ADD #15, RS “UPDATE TABLE POINTER 
BIT 863. UNIT “HAVE ALL UNITS BEEN SCANNES? 
BEQ MAIN ;NO_BRANC 
INC PASSCT STNCREMENT ITERATION SCUN7ER 
MOV PASSCT,aeSWR : DISPLAY COUN 
TST aaa? “UNDER MONITOR CONTROL? 
BEG MEXIT1 “BRANCH IF NO 
CMP sSCOC.PASSCT 315 PASS COMPLETE” 
BNE MEXIT *BRANCH IF NO 
MOV ae42,R1 “GET Re TiRN ADDRESS 

ISR PC, (RL) :RETURN TO MONITOP 

NOP 
NOP 

MEXITL: BR LOOP LOOP 

ROUTINE WILL SEEK HOME THE PACK WHOSE 
‘ADD ESS IS IN UNIT. 

MOVE UNIT. JRPCS! :LOAD THE UNIT 8 
TST JRPOS -IS THE NIT REACY? 
BMT S$ :BRANCH IF READY 
HLT :UNIT IS NOT READY 
nove 815,38 ORPCS :D0 A HOME SEEK 

DEC Rd sWAIT FOR SEEK TO START 

BIT #819, 2RPDS :IS SEEK UNDER WAY SET 
BNE 2 = YES 
HL :SEEK UNDERWAY DID NOT SET 
MOV UNIT. RY 
CLR ATIN 
HOVE BTTNCRH) ,ATTNG ;DERTNINE ATTENTION RESPONSE 

INC RO 
BNE 7§ 
INC RO sTIME OUT ATTENTION BIT 
BIT ATTNB, ARPOS “DID ATTENTION SET? 
BNE 3$ *BRANCH IF YES 
TST RO -DID IT TIME your? 
BNE 6$ ?BRANCH IF N 
HLT ; ATTENTION BIT DID NOT SET 

TST JRPCS s ANY DEVICE STATUS ERRORS? 
BPL 4 : NO-BRANCH 
HLT “DEVICE STATUS ERROR AFTER HOME COMMAND 
nove QTTNB, ARPDS s CLEAR ATTENTION SIT 

CONTAINS ATTENTION BIT FOR CURRENT UNIT 0 
“BYTE =1,2,4, 10,20,40, 146, 200 



GOe 
RPLIC MULTI DRIVE DIAGNOSTIC  MACYLL 271732) 16-SEP-76 35:29 PAGE 20 
DORPCB.P11 

917 
918 EVEN 
B13 : THIS TABLE DETERMINES WHERE CONTROL WILL GO FOR ANY 

2 :PARTICULAR UNIT. THE FIRST WORD OF THE DEVICE TABLE 
Bei -I§ USED AS A MODIFIER FOR A JSR INDIRECT INTO 
Bee : THE FOLLOWING TABLE. 

824 003106 003116 JMPTBL: SEEK -SEEK A RANDOM CYLINDER 
825 093110 903432 SEKCK :SEE IF SEEK IS COMPLETE 
S26 903112 903744 WRITE WRITE RANDOM DATA 
ge HO3114 O04120 READD *REAC AND VERIFY RANDOM DATA 

329 : THIS ROUTINE WILL GENERATE A RANDOM CYLINDER 
830 :ADDRESS AND ISSUE A SEEK TO IT. THE FUNCTION 
831 :POINTER IN THE DEVICE TABLE WILL BE UPDATED TO 
E32 “CHECK FOR THE ATTENTION BIT. 

834 003116 016565 905400 005376 SEEK: MOV DEVTBL+4(RS) ,DEVTBL+2(RS) :SET UP CYLINDER FROM ADDRESS 
B36 903124 116777 902444 002470 i MOVB —* UNIT, JRPCS1 “SELECT THE UNIT 

837 003132 OO4767 176426 JSR PC, RANDS ;GENERATE TWO RANDOM NOS. 
838 003136 OIS7E7 176540 002436 MOV LONUM , WORK1 
839 OO3144 O!6767 176530 Of043e MOV HINUM’ WORK2 
840 O921Se 032777 O20t00 ade4s6 BIT #813, IRPOS - -IS THIS AN RPO3? 
941 903160 001410 BEQ 6$ :BRANCH IF NO 
Bie 003162 O42767 177000 ooe41e BIC #177000, WORK1 
843 003170 Oee767 O006beS ocz4o4 CMP 8625, WORK! -GENERATE A CYLINCER ADDRESS 
844 693176 C0e755 BLT 1$ 
845 903200 000407 BR 75 
846 003202 O42767 177460 o0e372 &é8: BIC #177400, WORK 1 
847 0032010 Oee767 So03l2 0020364 Cup #312, WORK! :1S NUMBER T90 LARGE? 
848 O03216 O02745 BLT 1$ “BRANCH TF YES 
849 0903220 0267685 002356 005376 73: CMP WORK1, DEVTBL+2(RS) 
950 003226 001741 BEC 1$ 
851 003230 016765 002346 cOSs400 MOV WORK1, DEVTBL+4.RS) ;SAVE CYLINDER ADDRESS 
BSe 003236 O16765 o0e342 o0S5402 MOV WORK2, DEVTBL+6(R5) -USE A RANDOM DATA BASE 
853 003044 004767 176314 JSR PC. RANDS GENERATE TWO RANDOM NOS. 
854 O022S0 016767 176426 002324 MOV LONUM, WORK 1 
855 093256 016767 176416 002320 MOV HINUM’ WORK2 
856 9032e64 0420767 177760 602310 BIC #177760, WORK 1 
857 003272 Oee767 O00011 d0230e CMP #11 .WORKL GENERATE A RANDOM SECTOR 
958 oo3300 dd0c003 8GE 2g 
859 003302 162767 000010 002272 SUB #8. WORK! 
860 003310 O40767 177740 O0cc66 eS: BIC 8177740 ,WORK2 ;GENERATE A RANDOM TRACK 
861 903316 Oe2767 600023 d0ec6o CMP 823, WORK2 
G62 003324 002003 BGE 3$ 
B63 003326 162767 000014 o02250 SUB #14, WORK2 
864 003334 116767 OO02244 O0e2ce4) 3S: MOVB WORK2,WORKI+1 | ;MERGE TRACK ANO SECTOR ADOR 

BEE 003342 016765 o02234 oOS4O4 MOV - WORK1, DEVTBL+10(R5) “STORE RANDOM DISK ADDRESS 
B67 603350 005065 o05405 CLR —sODEVTBL+12(RS)___- CLEAR TIMEOUT COUNTER 
G68 003354 016577 905400 o0ce46 MOY  - DEVTBL+4(R5) , aRPCA ;LOAD CYLINDER ADDRESS 
B69 003362 016577 005404 02242 MOV.  DEVTBL#10(RS,3RPDA ___: LOAD TRACK AND SECTOR 
e70 993370 112777 900011 dddd2e MOVB #11, JRPCS SINITIATE A SEEK 
871 003376 O12704 og0ces MOV =. #25, RY 
872 903402 CoS304 4; DEC RY ;WATT FOR SEEK TO START 
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003404 

003660 

001376 
032777 
001001 
104499 
005265 
cOS265 
oo0e07 

016704 
116467 
936777 
OC1014 
005265 

000207 
005265 

902090 

0053774 
905374 

002136 
003076 
177424 

00S40§ 
905000 

002100 

177364 
O9e20S6 
coeoce 

002060 

002065 
005400 

175476 

005400 
175554 
175456 

175746 
175524 
004000 

000015 
001756 

001766 

005374 

008374 

MACYL1 e?7 (732) 

O0eeee 

177430 
002164 

005406 

002124 

002124 
902192 
002110 

175764 

002010 

001762 

S$: 

HOe 
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BNE 4§ 
BIT #810, JRPOS 
BNE S$ 
HLT 
INC DEVTBL(RS) 
INC DEVTBL(RS) 
RTS PC 

TB a ORE SEEK UNDERWAY? 

; SEEK NDERUAY OID NOT SET 
“MODIFY FUNCTION POINTER T9 
: CHECK FOR SEEK COMPLE7E 

> THIS ROUTINE IS ENTERED AFTER A SEEK HAS BEEN ISSUED. 
:1T CHECKS THE ATTENTION FLAG - IF CLEAR IT UPDATES THE 
sTIMEQUT COUNTER AND CHECKS IT. 
; THE SEEK FUNCTIONED PROPERLY. 

SEKCK: 

es: 
iS: 

4§: 

105: 

6$: 

UNI 
We Ate ATTNB 
ATTNB, JRPOS 
1§ 
DEVTBL+12(RS) 
BgCCO DEVTEL +12‘ 5) 
4 
UNIT, JRPCS1 

4§ 
pC 
ATTNB, SPPOS 
UNIT, JRPCS1 
810, "RPDS 

4§ 
aRPCS 
ss 

4§ 
JSUCA, RY 
RY, DEVTBL+4(RS) : 
6$ 

RS,PRINTS 

DEVTBL+4(RS) , TTY 
PC,PRINTS 
RS. PRINTS 

RY, TTY 
PC’ PRINTR 
#611, 3RPDS 
10$ 
#15. aRPCS 
aRP RPCS 

shes 

GEVTaL (RS) 

DEVTBL(RS) 

IF SET IT VERIFIES 

;OETERMINE ATTENTION BIT 
TEST FOR ATTENTION FLAG 
BRANCH IF SET 
-JPDATE TIMEOUT COUNTER 
RRO y roe Ned OPERATION TIMESUT” 

: SELECT UNIT 
:SEEK TIMED OUT 

: 
>
:
 

sEXIT 
: CLEAR PEN TION FLAG 
SELECT UNIT 
71S SEEK NOE RMAY CLEAR? 
;IF_YES-BRA 
; SEEK UNDERWAY DID NOT CLEAR 

;ARE THERE ANY DEVICE STATUS ERRORS” 
:BRANCH-NO_ERRORS 
DEVICE STATUS ERRORS 

;GET CURRENT CYLENDER ADDRESS 
;00ES IT MATCH CYLINDER REQUESTED? 
; YES-BRANCH 
;SUCA_AND CYL REQUESTED DID NOT C 
>PRINT MESSAGE 

OMPARE 

; TYPE LOCATION-SUPRESS ZERCS 
PRINT MESSAGE 

; TYPE LOCATION WITH LEADING ZEROS 
SEEK INCOMPLETE? 
sBRANCH IF_NO 
TISSUE HOME COMMAND 
WAIT FOR DONE 

;WAIT FOR UNIT READY 

icLeAR FUNCTION POINTER 
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00S26S 005374 
0207 

0S1105 

003744 
¢ 

005374 
004116 

004120 
004126 

001450 
100000 

000152 
177400 
001434 
001000 
0cS400 
005404 

016577 
016577 

10e 
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INC OEVTBL(RS) ;UPOATE FUNCTION POINTER 
RTS PC ;EXIT 

OSeSe1 MES1O: .ASCIZ <15)<12>’REQUESTED CYLINDER= ’ 
020194 

MeL 
O4:525 MESIi: .ASCIZ <15><12>’SUCA REGISTER= ’ 
O44S07 
020075 

EVEN 

;THIS ROUTINE WILL_WRITE A RANDOM SECTOR ON 
3A RANDOM TRACK. THE CYLINDER HAS ALREADY 
;BEEN SELECYEO BY THE SEEK ROUTINE. 

WRITE: JSR PC RANADR ;GENERATE A RANDOM BUFFER ADDR 
001622 MOV #400, WORK 

MOV BUFF RI 
JSR PC RANDAT ;GENERATE A RANDOM PATTERN 

001626 MOVE UNIT, SRPCS! “SELECT THE UNIT 
001634 BIT #815) RPDS -IS THE SELECTED UNIT READY 

BNE 1 : YES-BRANCH 
HLT “SELECTED UNIT NOT READY 
IMP WRTER “START SEQUENCE OVER 

001604 1S: MOV #-409, IRPWC ;SETUP WORD COUNT REGISTER 
00:500 MOV BUFF. JRPBA -SETUP BUS ADDR REGISTER 
oc:s74 MOV DEVTAL+4(RS) aRPCA -SET CYLINDER ADDR 
091570 MOV DEVTBL+10(RS3, IRPDA “SETUP DISK ADDR. 

CLR INT -CLEAR INTERRUPT FLAG 
177776 MOV 8PRIY. dePSW ‘ALLOW INTERRUPT 

CLR INTERR -CLEAR ERROR FLAG 
001532 MOVE #113, 3RPCS -INITIATE WRITE WITH INTERRUPT 

JSR PC WAIT :TIMEQUT THE OPERATION 
TST INtERR ‘ANY ERRORS? 
BNE WRTER ;BRANCH IF YES 
INC DEVTBL (RS) “UPDATE FUNCTION POINTER TC READ 
INC DEVTBL‘RS) 
BR READD 

WRTER: CLR DEVTBL(RS) “RESTORE FUNCTION POINTER 
RTS pC EXIT 

-READ AND VERIFY THE DATA WRITTEN 

001474 READD: MOVB UNIT, SRPCS1 -SELECT THE UNIT 
o01s02 BIT #815; aRPOS -1S THE SELECTED UNIT READY? 

BNE 1$ - YES-BRANCH 
HLT *SELECTED UNIT NOT READY 
IMP ROCNT 

001452 1S: MOY 8-400, JRPWIC ;LOAD WORD COUNT REGISTER 
001446 MOV BUFF. JRPBA *LOAD BUS ADDR REGISTER 
001440 ADD $1000, JRPBA 
001434 MOV DEVTBL+4(RS). SRPCA -SET CYLINDER AOOR 
001430 MOV DEVT8L+10(RS3, JRPCA :SETUP DISK AOCR. 



RPL1C MULTI DRIVE DIAGNOSTIC 
DZRPCB.P1l 

995 o0420e 005967 001406 
986 dgO4e06 005067 001376 
987 O04ele lie??? 000117 
989 QO04ee0 Oo4r67 g0046E0 
989 O042ee4 O3e777 O40000 

991 04234 016701 001352 
982 004240 016702 001346 

994 O04246 06270: 001000 

00 
$98 004e60 Oe2703 Oo00400 

1900 O04e66 000167 O000e4 

1002 O04272 OQ16267 177776 
1003 QO04300 OQlol&? 177776 
1004 O04306 OO04S67 1747Se 
1905 OO431l2 005747 
1006 OO04314 104401 
1007 004316 005065 005374 
1008 004322 000207 

1010 
101i 
1012 OO4324 016567 G0S4e 
1013 OO04332 016567 OOS404 
1014 QO08340 016700 000120 
1015S OO4344 016704 O00116 
1016 904350 Q12703 000007 
1017 004354 005002 
1018 O04356 006300 
1315 004360 006104 
1020 Q04362 006102 
1921 004364 005303 
1022 004366 001373 
1023 004370 066700 000070 
1924 004374 005504 
i0eS 004376 966704 000064 
1026 d04402e g0ss0e 
1027 OO4404 062700 001057 
10e¢8 004410 005504 
1029 GO441e o0SS0e 
1930 004414 62704 O47401 
1031 o044e0 o0SS0e2 
1032 O044e2 O6e702 O00006 
1033 004426 060200 
1034 04430 O05504 
1035 OO04432 010067 O000e6 
1036 OO4436 010021 
1037 OO444O 005367 001134 
1938 CO4444 001406 
1039 OO4446 Qi0467 O00014 
1040 904452 010421 

to 

MACYL1 27 ( 732) 

001400 

001366 

33: 

001070 2s: 
001064 

ROCNT: 

JOe 
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CLR INT -CLEAR INTERRUPT FLAG 
CLR INTERR -CLEAR ERROR FLAG 
MOVB #1? JRPCS INITIATE READ WITH INTERRLFT 
JSR WAIT ; TIMEOUT THE OPERATION 
BIT etd 1 PCS ANY HARD ERRORS? 
BNE ROCNtT BRANCH IF YES 
MOV BUFF. Ri 
MOV BUFF, Re 
CLR 
ADD 81000,R1 START OF PATTERN BLFFER 
CMP (R1)+. (Re}+ COMPARE DATA 
BNE 2g : BRANCH-DATA p10 NOT COMPARE 
INC R3 INCREMENT COUNTER 
CMP 8400, R3 "HAS BUFFER BEEN SCANNED 
BNE 3$ : BRANCH-NO 
IMP RUCNT 

MOV ~2(R2) , EXPS 
MOV -2(R1) RECS 
ISR RS, PRIATS sPRINT MESSAGE 

HLT +1 -DATA DID NOT VERIFY 
CLR REVTBL(RS) INITIATE FUNCTION POINTER 
RTS PC EXIT 

;GENERATE A RANDOM PATTERN 

000132 RANDAT: 
000126 

RANDAL: 

SHIFT: 

MOV DEVTBL+6(RS) , RAND! :GET RANDOM BASE 
MOV DEVTBL+10(RS3 , RAND2 

HOV #7,R3 -SETUP. SHIFT COUNT 

ASL RO -SHIFT RO LEFT AND 
ROL RY *ROTATE CARRY INTO LSB OF RO INTO RY 
ROL Re sROTATE CARRY OUT OF R4 INTO Re 
DEC R3 *DECREMENT R3 
BNE SHIFT “CONTINUE LOOP 
ADD RAND! ,RO -ADD IN # a MAKE X1l29 
adc RY *PROPOGATE CARRY 
ADD RAND2 RY -ADD_IN # TO MaKe x129 
Adc Fe *PROPOGATE CARRY 
ADD #1057,R0 “ADD LOW CONSTANT 
adc RY “PROPOGATE CARRY 
aoc Re *PROPOGATE AGAIN 
Add #47401, R4 "ADD HIGH CONSTANT 
aoc Re 
ADD #6, R2 
ADD Re; RO ;REPRIME RO WITH HIGH DIGIT 
ADC RY 
MOV RO, RAND! 
MOV RO’ (R1)+ sSTORE DATA IN BUFFER 
DEC WORK 
BEQ EXGEN 
MOV RY, RAND2 
MOV RY? (R1)+ -STORE DATA IN BUFFER 
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1942 QO4460 001333 
1043 004462 000207 

104S 004464 000090 
1046 Q04466 co000C 

2057 QO0453¢ 001001 
1058 004534 000407 

1060 gO4S44 900765 

1093 004704 005000 
1094 004706 005200 

1996 004714 001005 

1041 OO44S4 005367 001120 

1051 004470 OQ12737 00340 
105e OO84476 Jle767 OO4S4 
10S3 O04S04 O12767 OO00340 
1084 GO4Si2 Q12e767 017446 
1055 0045e0 Q0S777 900060 
1056 OO04S2e4% O22e767 157446 

1059 004536 062767 920000 

1064 QO4S46 162767 O20000 
1065 904554 012767 000006 
1066 oO00456e 005067 173220 
1067 004566 005737 do00042 

1069 004574 162767 005670 

1075 O04606 016704 177772 
1076 QO046l2 162704 006054 
3077 OO4616 162704 002000 
1078 OO462e2 Q04767 174736 
1079 QOO4626 016767 175050 
1080 O04634 O42767 00001 
1081 OQ04642 012703 100000 
1982 O04646 020467 000730 

1084 004654 049367 C0072e 

1088 O04666 O6e767 006054 
1089 O04674 016767 C0070e 

1695 Q04710 005767 000790 

KOe2 
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177776 
173300 
173274 
000064 

oo0cse 

000040 

000030 
173222 

oococe 

000745 
000740 

009706 
060710 

DEC =: WORK 
BNE RANDAL sFILL ENTIRE BUFFER 

EXGEN: RTS PC ZEXIT 
RAND: 0 
RAND2: 0 
;THIS ROUTINE DETERMINES THE TOTAL AMCUNT OF AVAILABLE 
CARE WITHOUT USING MEMORY MANAGEMENT. 

EXTMEN: MOV #PRI7. aaPSW sLOCKUP PRIORITY LEVEL 
MOV #MAXPEF , 4 >SETUP I0 BUS TRAP 
MOV #PRI7 6° 
MOV #17446, SAVE sSTART WITH 4K 

EXREF: TST aSAVE REFERENCE MEMORY 
CMP 81S7446,SAVE TEST FOR 28K 
BNE 1$ “BRANCH IF LESS THAN 28K 
BR MAXRF | 

13: ROD #20000, , SAVE SETUP FOR NEXT REFERENCE 

;ENTER HERE WHEN IO BUS ERROR OCCURS 

MAXREF: SUB #20000, SAVE 
MAXRF 1: ney ge," ;RESTORE IO BUS TRAY 

TST ase ;UNDER MONITOR CONTROL? 
BEQ 1§ ;BRANCH IF NO 
SUB #3000. , SAVE ADJUST TOP OF CORE 

1$: RTS RS :EXIT-SAVE=MAXIMUM MEMORY 
SAVE: 0 sHIGHEST AVAILABLE LOCATION 

;GENERATE A RANDOM BUFFER ADDRESS 

RANADR: MOV Sav: 
SUS Moe A -DETERMINE BUFFER SIZE 
SUB #2000'R4 “ALLOW ROOM FOR DAT 
JSR PC RANDS GENERATE TWO RANDOM NOS. 
MOV LONUM. WORK 1 
BIC #80. WORKI sMAKE NUMBER EVEN 
MOV #100000 R3 

2s: CMP RY, WORKS ENSURE THAT THE RANDOM 
BHT 1s’ ADDRESS FITS WITHIN AVAILABLE 
BIC Ra, WORK 1 ; MEMORY 
CLC 
ROR R3 
BR 2$ 

1S: ADD SENDOP, WORK] 
MOV WORK! ’ BUFF i SAVE BUFFER START ADDR. 
RTS C 

- TIMEOUT THE OCCURANCE OF AN INTERRUPT 

WAIT: CLR RO 
es: INC RC 

TST INT ;HAS NTERRUPT OCCURED? 
BNE I$ : YES-BRA 
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OCRPCB.P11 

1097 004716 005700 TST RC - HAS OPERATION TIMED OUT? 
1998 Oo472e0 O01372 BNE 2g * NO-BRANCH 
1099 004722 104400 HLT “UNIT TIMED OUT ON READ OR WRITE 
1190 o04724 05267 on0660 INC INTERR SET ERROR FLAG 
110 004730 600297 13: RTS PC tEXIT 

4 

1103 sENTERED UPON A DEVICE INTERRUPT. THIS ROUTINE 
1104 “WILL CHECK FOR AND REPORT DEVICE ERRORS 

1196 O0473¢ 932777 100000 OCO&&60 OSKINT: BIT  #B1S,aRPCS WHERE THER ANY ERRORS? 
110? o04740 Ocl4ce EO 1$ *BRANCH-NO ERRORS 
1108 OO4742 300167 000110 IMP beKER REPORT ERROR 
1109 oo4746 O186703 COob4O 13: MOV BUFF. R3 
1110 OO47S2 O62702 001000 add #1000, R3 
ll!11 OO4758 Oee76S oooocY ons374 CMP 84, DEVTBLSRS)  ;1S THIS A WRITE? 
1112 OON764 901402 BEQ 33° BRANCH IF YES 
'113 004766 OSe7°3 901000 ADD #1000,R3 
1114 O04772 Oe0377 000630 38: CMP R3, JRPBA :DID THE BUS ADDR TERMINATE PROPERLY? 
1115 004776 O01425 BEQ os. : YES-BRANCH 
11i6 doso00 104400 HLT :CONTENTS OF RPBA INCORRECT 
1117 OOS002 OO4S67 174256 JSR RS, PRINTS “PRINT MESSAGE 
1118 OOS006 o0S774 MES13 
11:9 OO5010 o04567 174250 JSR RS, PRINTS :PRINT MESSAGE 
1120 895014 ocede4 MES 
1i2@1 005016 O10367 174540 MOV R3, TTY 
lle2 3050e2 004767 174316 JSR PC’ PRINTR -TYPE LOCATION WITH LEADING ZEROS 
1123 O0S026 OC4SE7 174232 JSR RS’ PRINTS “PRINT MESSAGE 
1124 o95032 oosc4e MES19 
1125 905034 017767 oOO0S6R 174520 MOV JRPBA, TTY 
1126 OOSO42 CO4767 174276 JSR PC. PRINTR -TYPE LOCATION WITH LEADING ZEROS 
1le7 OOSO46 005267 O0CS36 INC INTERR SET ERROR FLAG 
1le8 acsose 900167 oocdd6 2s: Imp EXTINT 
1ie9 oosoS6 104400 OSKER: HLT :REPORT INTERRUPT DISK ERROR 
1130 005060 005267 ooOSe4 INC INTERR SET ERROR FLAG 
1131 0050684 052767 00000: on0S22 ExXTINT: BIS #80. INT 
1132 005072 030777 100000 9c0S3s6 1s: AIT #315, JRPOS 515 THE UNIT READY 
1133 905i00 001774 BEQ “NO-WAIT 
1134 g05ide acccoe RTI EXIT INTERRUPT 

1136 
1137 COS104% 9930767 oO00002 174130 MSG: BIT #81. HLTCTS TYPE ENTIRE MSG? 
1138 005112 O01100 BNE 1$ BRANCH IF NO 
1139 005114 OO4S67 174144 JSR RS, PRINTS “PRINT MESSAGE 
1190 005120 Oosb42 . MES} 
1141 9805122 16767 oCO44e 174432 MOV UNIT, TTY 
1142 005130 004767 174222 JSR PC PRINTS - TYPE ' OCATION-SUPRESS ZEROS 
1143 005134 OO4S67 174124 SR RS’ PRINTS !PRINT MESSAGE 
1144 005140 005574 MESA 
1145 O85142 017767 900470 174412 MOV JRPOS. TTY 
1146 COSiSO 004767 174170 ISR PC, PRINTR 
1147 GO&154 OO4se7 174104 JSR RS; PRINTS PRINT MESSAGE 
1148 005160 O0S6S2 MESLA 
1149 O0S162 017767 OCOOS4 174372 MOV JRPER, TTY 
1150 605170 004767 174150 JSR PC, PRINTR -TYPE LOCATION WITH LEADING ZEROS 
1251 OCSI74 OO4S67 174064 JSR RS’ PRINTS PRINT MESSAGE 
1152 905200 COSé63 MES2 
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1153 O0Se0e O17767 O0d4l1e 
11s4 005210 OO4767 174130 

18 Geeta Gostag A 
Q00Seee 016567 O0S400 
005230 OO4767 174122 
00S234 Q04S67 174024 

O0Se4e 005067 000340 
O0Se46 116567 OOS40S 
005254 016767 O003c6 
00SeSe 904767 174070 
00Se66 004567 173772 

COSe74 116567 OOS404 
00S302 016767 000300 
005210 OO476? 174O4e 

ooscol 
005322 001001 
90S324 000207 

OCS326 OO4Se? 173732 
005332 o06024 
095334 016767 090039 
O00S342 OO4767 173776 
005346 O04567 1737le 
005352 d06040 
005354 016767 O009le 
00S362 004767 173756 
005366 000207 
005370 000000 
00S372 oco0d000 
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1200 

1205 005374 cocog0 
1206 005414 
1297 cos414 00000 
1208 e05434 
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174352 

174332 

000332 
174390 

ooc304 
174252 

173726 1§: 

es: 

174220 

174200 

EXP§: 

MOe 
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MOV dRPCS, TTY 
JSR PC PRINTR “TYPE LOCATION WITH LEADING ZEROS 
1k, RS’ PRINTS ‘PRINT MESSAGE 

MOV DEVTBL+4(RS) , TTY 
JSR PC PRINTS TYPE LOCATION-SUPRESS ZERCS 
13k RS’ PRINTS ‘PRINT MESSAGE 

WORKS 
MOVE DEVTBL+11(RS) , WORKS 
MOV WORK3, TTY 
JSR PC, PRINTS s TYPE LOCATION-SUPRESS ZEROS 
15k RS, PRINTS “PRINT MESSAGE 

MOVB §§ DEVTBL+10(RS),WCRK3 
MOV WORK3, TTY 
JSR PC PRINTS ; TYPE LOCATION-SUPRESS ZEROS 
BIT #80, HLTCTS ‘TYPE EXPECTED - RECEIVED? 
BNE 2s “BRANCH IF YES 
RTS PC 

JSR RS, PRINTS :PRINT MESSAGE 
MES18 
MOV EXPS, TTY 
JSR PC, PRINTR : TYPE LOCATION WITH LEADING ZEROS 
JSR RS, PRINTS :PRINT MESSAGE 
MES19 
MOV RECS. TTY 
JSR PC PRINTR ; TYPE LOCATION WITH LEADING ZEROS 
RTS PC 

RECS: OQ 
;DEVTBL IS A TABLE CONTAINING SLOTS FOR EACH OF EIGHT 
;POSSIBLE UNITS. DURING THE OPERATION OF THE PROGRAM 
3RS IS USED AS A MODIFIER TO POINT INTO THE TABLE TO 
;SELECT THE PROPER UNIT. EACH UNIT SLOT CONTAINS 
sEIGHT ENTRIES(WCRD) 
;1 FUNCTION POINTER 

O=SEEK 
2=SEEK IN PROGRESS 
4Y=WRITE 
6=READ 
IF NEGATIVE-UNIT IS NOT TESTED 

2 CYLINDER FROM ADDRESS-INDICATES PREVIOUS CYLINDER POSITION 
33 CYLINDER TO ADDRESS-ADDRESS OF THE SEEK COMMAND 
;4 RANDOM BASE FOR PATTERN GENERATION 
;5 RANDOM TRACK AND SECTOR ADDRESS 
36 CYLINDER SEEK TIMEOUT COUNTER 

SPARE 
*& SPARE 

EV 
DEVTBL: O ;UNIT O SLOT 

. =CEVTBL+20 
UNITI: sUNIT 1 SLOT 

-2UNIT1 +20 
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005434 

00S4S4 
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005574 
00S576 

005616 

905620 
005622 
005624 

005636 
COS640 

005642 
0CS6S0 

005754 

900900 

905574 

000009 

o00c0o 
oo09c0 

176714 
176715 
176716 
176720 
17E72e 
175724 
176712 
176710 
176734 
000254 
o002S6 

005015 
000040 
09501S 
020075 

Q1S 
036523 

047125 

050122 
000 

051012 
000040 
050122 

000 
041412 
O42S04 

051124 
000011 
042523 
020075 
O4201e 
047503 
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OS2111 

0&1105 

041520 

051504 

046131 
036522 

041501 

052103 
900 

052101 
o50115 

NO2 
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UNIT2: OQ ;UNIT 2 SLOT 
-2UNIT2+20 

UNIT3: 0 -UNIT 3 SLOT 
2UNIT3+20 

UNIT4: 6 sUNIT 4 SLOT 
“2UNIT4+20 

UNITS: 9 UNIT S SLOT 
“=UNITS+20 

UNIT&: © :UNIT6 SLOT 
~sUNIT6+20 

UNIT?: 6 sUNIT 7 SLOT 
.sUNIT7+20 

-RP11 CONSTANTS-MEMORY ASSIGNMENTS 
UNIT: oO CURRENT UNTI UNDER TEST 
PasscT: 0 ?COUNTS EACH PASS THRU 8 UNITS 
WORK: 0 TEMPORARY STORAGE AREA 
WORKi: 0 
WORKe: O 
WORK3: 
INTERR: O s INTERRUPT ERROR FLAG 
BUFF: :STARTING ADDRESS OF SUFFER 
INT: © INTERRUPT FLAG 
FLAG: Oo FLAG WORD 
-DISK I0 REGISTERS 
RPCS: 176714 ;DISK CONTROL REGISTER 
RPCSi: 176715 
RPWC: 176716 sDISK WORD COUNT REGISTER 
RPBA: 176720 “CURRENT ADDRSS REGISTER 
RPCA: 176722 “CYLINDER ADDRESS REGISTER 
RPA: 176704 -DISK ADDRESS REGISTER 
RPER: 176712 “ERROR REGISTER 
RPDS: 176710 -DRIVE STATUS REGISTER 
SUCA: 176734 >CURRENT CYLINDER ADDRESS 
VECTOR=254 INTERRUPT VECTOR ADDR. 
STATUS=e56 DISK INTERRUPT STATUS 

: MESSAGES 

MES1:  .ASCIZ <15><12>/UNIT / 

MESIA: .ASCIZ <15><12>/RPER= / 

MES2:  .ASCIZ <15>¢12>/RPCS= / 

MES2A: .ASCIZ <15)<12>/RPDS= / 

MES3: .ASCIZ <15><12>/CYLINDER= 

MESH: .ASCIZ <15)>¢12>/TRACK= » 

MESS:  .ASCIZ <15><12>/SECTOR= / 

MES12: .ASCIZ <15><12>/DATA COMPARE ERROR/ 
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OCRP LB. PLL 

2265 O0S*62 951101 020105 951105 
1266 O0S°70 O47See 009122 
125" 905774 C5015 OSe50e 020123 MES13: .ASCIZ ‘15>.12>/BUS ADDRESS INCORRECT 
1268 006002 O42e101 O&1104 OS1Sc5 
1289 OCS010 O20ie3 CYTi11 947593 
i2:0 partite OSite2e 4150S g001e4 
27) Oe4 905015 O54i05 CYeSeO MESI8: .ASCIZ <15><12>/EXPECTED / 
e272 O006C32 052103 942105 000040 
2273 CO8C4C GOS01S Q4eSc2e J4eS03 MESI9: .ASCIZ <«15><12>-RECEIVED 
le74 OS04€ 05321; O42105 O00040 
2275 SO6CS4 oCO300 ENOP: 0 _ START OF BUFFER AREA 
larg 200932 END 

ne etree en oe ee oe — ae ° 
4
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OIRPCB. PLL 

AtIN 003076 
ATTNB QO2CTY 
SELL 001250 
BUFE OCS612 
Bo = 909001 
31 = COOOLe - 
8iC = 002006 
B11 = go4cod 
Siz = 910000 
813 = d2000C 
B14 = 940000 
8if = 190090 
Be = 090054 
33 = 000010 
BY = 0Cl020 
gS = 0000 
Be = 999106 

38 = 008400 
8S = 901000 
Cc = ocooe: 
SURT OGe416 
SEVTBL 905374 

DISPLA= 177570 
OSKER 05056 
DSnINT C04? 
eMTVEC= 900030 
ENDP 996054 
EPRFLG 00:24) 
ERROR O0llie2 
ERRORS O01246 
ERRPC O012S2 
ERRVEC= 900004 
EXGEN  QO04462 
EXPS§ 005370 
EXREF 004520 
EXTINT OOS064 

904470 
LAG 005616 

HINUM 001709 
MT = 104400 

HLT 90: 
MLYCT$ O01e4e2 
HOME 002742 
TONT 001900.- 
INFUT$ 902014 
INT 005614 
INTERR OCSE19 
Toy /EC= 00 
oMPTBL §O0310€ 
KSPARD= 172340 
(SPAR is 172342 

t72344 

796 

176 

MACYL1 27.732) 
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887 
801 

738% 
878s 
383 

le7Ss 
518% 

11838 

810 

991 
Livro 

749 
890+ 
984 

Seis 

8138 

99e 

$S2 

749 

758 
g9! 
1007 % 

839 
809 

S238 

697 
le3ls 
lle7s 

C03 
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887% 

1089+ 

340 

738 

760 
9C8 

10le 

11308 

888 

1109 

951 

le29s 

997 

12208 

976 

849 
9eb 

Mii) 

901 

1306 

gS1# 
928% 

1157 

30S 

1.32 

910 

8674 
389 

129538 

3°78 

868 
9674 

1205 

1006 
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,PO 2000007 

PFYEC = 2000e4 
‘ PKEXS§ 02270 
PKEXIS 74 
PKS 

PRINTA 
PRINTB 
PRINTR OCi344 

PRINTS 001356 
POINTS OCl1264 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

613% 

16-SEP-76 

6198 

DO3 
18:29 SAGE 31 

838 8S4 

679 687% 

680 6948 
lects 
S1g# S14# 
675+ 680s 
914# 919% 
1018 Li2ges 
1182s 

671% 
687 696# 

1le6 1146 
1164 1169 
640 911 

1165 1174 

1079 

6728 
697% 

1150 

915 
4178 

1154 

1004 

$87% 
700% 
9464 

1146% 

674 
7028 

117? 

L111? 

S91l# 

6762 

1181 

1119 

679s 

1123. 

616% 
7. 4% 
971s 

11S8# 

673 

1139 

643% 
lis 
989s 

1164+ 

52812 

LL43 
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CSRPCB.P1) CROSS REFERENCE TABLE -- USER SYMBOLS 

PRI] = OO 408 
PRT2 = 0001 398 
PRI3 = 009140 3388 
PRI4 = 000200 3378 = Hl 
PRIS = 900240 3368 
PR’S = 000300 3358 . 
PRI? = QO034O 3348 710 7le 1081 1053 
PRNTF§ 001302 503 $32 S358 
PSul = le (de 3528 f 08s 961% 10S1+# 

RANROR 8.5 S46 10758 
RANCAT 324 949 1Ol2s 
RANDAL 904350 10168 1042 . 
RANDS OC!1S64 $908 837 8S3 1078 
RANCI  OO4%464 10128 1014 1023 103S#  104Ss 
RAND? OS4465 19138 1015 1202S 1039%  I1C46s 
ROCNT OO04316 979 goo 1000 10078 
REROD 004120 827 369 97S8 
REROLS 681 6478 
REROMS O0ECS4 632 6468 
READS  O00!704 6208 
RECS 00S37e 1003% 1180 11848 
RESTS  OO0106% 4868 61S 1 
RESVEC= 000010 3448 
RPBA 9S7# 981% * 114 1125 12378 
RECA Q0SE30 868% gses 983% 12388 
RPCS 90S620 Tote 787% 807 870% 9C3 921% S22 963% 987% 989 1:06 1153 1234s 
RPCS1 205622 705% 783% 835% 893% 898% 9so# 97S5* 12358 
PPOA COSE32 869% 9SS# 984s 12398 
RFDS 9055365 726 c 731 801 8104 849 874 888 ass 839 919 3e4 951 

97 ll3e 1145 le418 
RPER 0CS534 1149 12408 

00S&824 # * e368 
Ris = 900096 4008 
RC =°.030000 3i98 481 487% $928 S96# 60S# Sil# 613 6SS+# 656 658% 660% 694 

§97 &98# 715% 7 16% 717 718 722% 72Be 7294 735% 738% 7 c% 
798% 800% 803 10:4* 018% 10238 l0e7% 1033#% 1035 1036 1093%# 19948 1997 

Ri =°.000001 3eC8 480 488% 593% 97% 60e# 603% 606% 608s Sle# 14 reg 
ineee ped 734% 736 741s 742 vrek ¢ 948% 991% 9S 995 i 

+ * 
Re =~0900C2 sels 479 489s 59S S98# 601% 604s 607% 609% 619% 61: 382% 995 

10178 10208 10e6% 1029% 19318 103e% 1833 
R3 =“000C03 3228 a) 490% 5944 5994 620 bel# b42% 993% 3972 998 1018 

10el# 1081*e 1084 1086% 1109% 110% JL1l3% 1114 llel 
RY =%000004 3238 49i# ssg S60# l# S63% S86# 760% 7$1 798s 7893 

734% 7% 87:4 8728 886+ 887 907% 317 101S* 1319% 024%" ld2Sa 
10e8* 10302 iC34# 1039 1040 107S# {i076% 10778 1082 

RS =%900005 3e48 476 4928 503% 507% 533% S34s $37 $39% S40 S4e* S43# S44 
Sa4e 631% 6408 745% 748% 749 753% rt 758 760 bok 849 
eS1 8Sc# 866# 867% 868 869 877% 878s 990* 9 908 Qlle ] 

SAVE O04604 10S4# 1055 1056 
SAVES 001036 4758 = $91 653 
SCOPE = 194000 4C78 
SLOPES 001004 4658 711 



FO3 
RP1ic MULTI DRIVE DIAGNOSTIC MACYI1 27 (792) 16-SEP-76 15:29 PAGE 33 
DoRPCE.PIL CROSS REFERENCE TABLE -- USER SYMBOLS 
SEEK 003116 g24 = gaa 
SEkck 002432 825 S868 
SHIFT — O04356 C188 ©1022 ; 

="000006 3258 4k 47S GOTH 7H 79 4BDe ls = 3h 7S 
. 490 49192  S37R | S3BH He) SS9# = SRG BSH 77 

SRO = «177572 3838 
S"ART 002336 453 7078 
STATUS= OOC2S6 714# = 12448 
STKPTR= 090500 318 7 
Suca = OOSBYC _ 307 12428 

= 177570 ve MS 498 SOS SIS SL SH S520 738ts7E# 
T = 900020 - 3330 
TRITVE= OQ00i4 3458 
TKE = i°7562 3s48 634 
KS = 177566 3538 

TPB = 177566 35ba Sue G34 
TPS = 177564 3558 53S) SWS 
TRAPVE= 900034 z3e 
"TY e1sb2 lee Sb6e = S68# «= S70# S898 13# = 7e «L2le «= 112S# oo ildle 6 Li4S# | 1149® = 1538 

1157# 11634 11]68# 11764 1186 
UNIT  g0S574 f4oe 752754 7SEH ECR O7EH iC 789—i78H——_—s aS GCC (iti 

q7§ 1141s Lee 
UNIT! 905414 12078 ©1208 
UNIT2 396434 12098 1210 
UNITS  OO5454 lelie 1212 
UNITY 905474 lel3s 1214 
UNITS 905514 1215e 1216 
UNTT& 605534 12178 1218 
UNIT? 905554 12198 ©1220 

= 000500 4048 
= oonoce 2308 

VECTOR= O00254 713# © 12438 
WAIT == 904704 964 10938 
WORK  OOS600 gy7# 10378 1041# 12258 7 
WORK:  O05602 g3g# -84ee «= 843s HGH N79] SH = SEH |S?) BSGR Ee EE 

1079e 1080s 1082  1084# 1086 1089 12268 
g39# 652  g855* 860 861 863% 864 12278 

WORKS  OO5S606 libi# 116% 1163 1167# 1168 12288 
WITE  O03744 826 = 468 
WRTER 904112 $4 965 9708 

= 999004 3318 7 
. = BOOS. 451s 4528 SH S28e 536 SHE (SEG CS73,sOS7Hhi«si‘SB])S CS SBR SPS BG 

e458 923 = 92S (HO 0G 1208s «12108 «12128 «= 1214e © (12ibe «12188 = 122ce 
PR = OC 1536 soo# 480 §57# «= S5B# «= S60 (isiS8H OC S7H# S75 sS7GH# SHO S85 SB 
PRE = 01452 Soo S65 séS708 
PRL 00} 
"PTIT §=- OC 142 ccoe 
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RP11C_ MULTI ORIVE DIAGNOSTIC MACYL1 27(732) 16-SEP-76 15:29 PAGE 35 
O2RPCB.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

DUNP 4438 Sle 917 Iiél 1125 1149 1153 1176 1180 
"| OUNPF 4418 

LOPOR 4038 
PACK 4498 
PRINT 4288 50” 584 630 640 86911 915 1004 2117 4119 1123 1:39 1143 1147 1151 

1155 1159 1168 1173 1178 

AND 4468 836 8S3 10798 
RO 4478 

REST 4358 615 690 
SAVE 4348 S96 6S2e . 
SOLMP GH g 8i3 1141 1is? 1163 1168 
SOUMPF 4428 cus 

HS 9 S90 
4468 620 

REST 4348 484 



RP:12 MULTI DRIVE DIAGN 
DoRPCB.P11 CROSS R 
aoc so2 804 
ADD E33 538 

19231025 
ASL 59% 1018 
BEQ 466 502 

sii SO 
BGE ess gt 
BH! B82 1083 
BIC 699 = B42 
S1CB b27 
Bis 51 668 
Brce a 
BiT 465 501 

801 840 
BLT g44 gua 
BM 695 727 
BNE 468 S06 

7422799 
1057 = 1098 

BPL 499 i 
BR sur 556 

; 1587 
OL: 654 §70 
CLR W690 SS 

7 (785 
1161 

CLRE 561563 
CMP sao Ez 

Mit 14 
CPE 628 2637 
CEC 660 698 
ENT 407 
HALT 451 $00 
INC sig & 99 

%e 997 
INCB S74 878 
Mp 954 979 

ISR so3 «807 
B91 745 

1904 1078 
1155 1158 

Mov 453471 
491492 
bi4 = G20 
734 «760 
go 7 
63984 

1051 1052 
1153115? 

MOY Si S44 
B87 «893 

NOP 775778 
RESET = 74HCi“‘é‘T 
ROL S66 CSB 

1020 
ROLE 567-569 

batten ane crn _— 

M
O
 Te MACYLI eF (732) 

ERENCE TABL -- PERMANENT 3YMBOLS 

609 é12 1024 
695 308 610 

1032 «103301089 

553 : S76 
82006=s«t3a~=—Ss«i. 068 

960 1080 1084 

687 729 738 

sug S52 S64 
ag9 319 351 

579 581 C0 
83 a7s5 389 

625 536 808 
655 688 733 

740 =: 1085 
655 656 715 
926 960 962 

843 47 g49 

1021 1037 1041 

752 762 766 
1127 1130 

1128 
584 591 15 
774 837 g53 

li22 1123 = 1126 
1165 1169 1174 
ur? 47g 479 
S12 537 539 
B42 bbe 707 
796 794 934 
913 917 gu? 

1002 s«i003—Ss«10l2 
1065 - 1075 1079 
1178 ~=—-:1180 
ég2 626 697 
2! 950 963 

598 665 666 

HO3 
16-SEP-76 15:29 PAGE 37 

iA 

1034 
753 

754 
1137 

750 

906 

1007 

763 

755 



103 
RPLIC MULTI DRIVE DIAGNOSTIC MACYII e7(732) 16-SEP-76 15:29 PAGE 38 
DRPCB.P1L CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ROR p72 ards 
RT 4? 4? peo 1434 
RT sau SY 51 4 S87? 616 643 692 700 

1098 «1043, 1070) 1090s, )=s1d?e 1182 
SUB Sid 6 8S9.——(isiHSsC10GH =“ 1069 Ss«*1076 = 1077 
SWAB 71 = «b76—S—«S BL 
TRAP 40S 
TST ug? 49S 8H 717i 720s 72H HBC 
TST8 $35 S40 S45 $72 $75 624 635 656 322 

ASCIZ S25 S26 646 647 932 936 1248 1250 1252 

-BYTE 814 
-END le? 
-ENDC S15 
-EVEN S23 gle 940 1204 
TF 514 
LIST 319 451 . 
. MACR 03 434 435 436 437 438 439 440 44] 

MACRO 444 
NLIST 3il 451 
PAGE 705 
REM 1g 
REPT 451 
“TITLE 313 705 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 9 

#, DZRPCB.SEG/SOL/CRF /PAGNUM*DZRPCB. M01, DZRPCB 
RUN-TIME: 5 8 2 SECONDS 
RUN-TIME RATIC: 152/16=9.3 
CORE USED: 8K (15 PAGES) 

811 

803 

1254 

442 

879 

807 

1256 

443 

896 

303 

1259 

44S 

927 

324 

l261 

446 

930 

965 

1263 

447 448 

Be re — 
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