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ABSTRACT

8
»
g
;
=
B
b o]
g%
o

THE MULTIDRIVE EXERCISER PROGRAM WILL EXERCISE RPO4'S CONNECTED
RS EITI'? sm@.m PORT UNITS. DUAL PORT RPOM4’S TESTED
BY LORDING AND ING THE PROGRAM FROM BOTH CONTROLLING SYSTEMS
;na:mmocam,s WILL EXERCISE A MIXED SYSTEM OF DUAL PORT AND NON DUAL

X E : uuv: OF ERRORS xEun %“E ss' 'cngcf)‘nxss
?fm nE SEEIJS v acn (THE o%mr mvmovsnnms ;

DERSSI URE.) PROEERH TS ORMANCE
STRTISTICS !OR IVE NG EXERCISED ON OUE§§P?SOH THE
OPERATOR Y AT AN INTERVAL DETERMINED BY THE OPERATOR.

8-5aTA, READ DATA, AND RERD HEADER B DATA) AG WELL RS'WHITE CHECK
%ﬂmgﬁ m UseD A mcg'rm!?a:m %??Ténu.c:mon

nscsuam OFFSET
DURING mccss

THE DATA TRANSFER COMMANDS

I8 PR GRS, I IR OEEE cimiegs o Lo To ey

THE DATA WRITTEN IS VERIFIED BY TFE APPROPRIATE WRITE CHECK
COMMAND.
PROGRAM/OPERATOR cmxgqg‘s ARE THROUGH T
A L R G
WILL ¢ MESSAGE DI
ALL COMMANDS, DATA PATTERNS DATA BUFFER SIZES ARE SELEC
RANDOMLY BY THE PROGRAM.

TED
nbomomuv THE ADDRESSES (EG, CYLINDER,
TRACK, AND SECTOR) FOR ERCH OPERATION ARE SELECTED RANDOMLY.

REQUIREMENTS

EQUIPMENT

POP-11 PROCESSOR
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e.e

e.3

3.1
3.2

3.3
3.4

3.5
3.5.1

HO1 5

RH70 WITH 1 RPO4
OPTIONAL

TERDITIONRL MEMORY
DITIONAL RPC4'S ON THE SAME RH70
MEDIA

THE RPO4 MULTIDRIVE EXERCISER PROGRAM REQUIRES FORMATTED DISK PRCKS
WHICH CONTRIN RANDOM OR PATTERNED DATA RECOGNIZED BY THE EXERCISER.
DISK PACKS USED BY THE PROGRAM MAY BE GENERATED BY THE RPOM FORMATTER
PROGRRH (HRINDEC-11~DERPL) OR BY THE "W’ COMMAND CF THE RPO4 MULTIDRIVE
EXERCISER (SEE SECTI 4.4). _THE PACKS MUST BE FORMATTED IN 22
§ECTgﬁPPOB BIT) MODE; THE ALTERNATE (20 SECTOR - 18 BIT) MODE IS

PRELIMINARY PROGRAMS
RPOY DISKLESS CONTROLLER TEST

PART 1 (MRINDEC-11-DERPS)
PART 2 (MAINDEC-11-DERPT)

RPO4 FUNC ?NRL CONT
Pﬂa (HRINDEC-II-DE
PART 2 (HﬂINDEC-ll-DERPV)
RPO4 OUﬂLngONTROLLER LOGIC TEgT (FOR DUAL PORT DRIVE TESTING)

(MAINDEC-11-DERPP)
PART 2 (MAINDEC-11-DERPQ)

OPERATING THE PROGRAM

R B8 LORDED FROR e APPROPRIATE REDIA U T 3PS THEE 0GR 0811

LORDER. THE PROGRAM CAN BE INSTRUCTED TO PRESERVE EITHER LOﬂDER TYPE.

THE PROGRAM STARTS AT LOCATION 200(8). PARAMETERS NOT INCLUDED IN
THE TELETYPE DIAGLOGUE GROUP MUST BE CHANGED BEFORE THE PROGRAM

IS STARTED.

THE RESTART LOCATION IS 204(8)

ONCE THE PROGRAM IS LORDED AND STRRTED, OPERATIONS ARE INITIATED AND
CONTROLLED BY KEYBOARD COMMANDS AND SWITCH REGISTER SWITCH SETTINGS.

PRSS/TEST TERMINATION
PRSS TERMINRTION
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END OF PRSS MAY BE DETERMINED BY EITHER OF THE FOLLCWING CONDITIONS.
THE END OF PRSS CONDITION USED 1S DETERMINED BY PARAMETER *ENDET’.
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3.5.2

3.6

3.6.1

3.6.2

3.7

A. IF PARAMETER ’ENDET' 1S 1, END OF Pnss OCCURS WHEN THE DRIVE
HAS READ 1.875 X 1018 uonbs (3 X 1019 BITS).

B. IF PARAMETER ’ENDET' IS 0, END OF PRSS OCCURS WHEN THE DRIVE
HAS PERFORMED 3 X 1016 SEEKS.

TEST TERMINATION
THE TEST FOR A DRIVE IS TERMINATED (SW<O4> = 0) WHEN:

AR. THE DRIVE HRS COMPLETED THE NUMBER OF PASSES SPECIFIED IN
PRARAMETER ’*PASCNT’,

B. THE TOTAL ERRORS ACCUMULATED EXCEED 100.

C. A FATAL ERROR OCCURS: EMl2 OR EMIN.

RUN TIME

THE_EXERCISER PROGRAM MAY BE RUN_IN TWO MODES. THE MODE

oermnx D BY THE VALUE IN PARAMETER °'MAXDL'. IF 'MAXDL' IS ONE
HE PROGRAM RUNS IN A SEEK Hr.nw MODE; IF *MAXDL® APPROACHES

ons mAcx IN SIZE (5720 oecmm.) THE PROGRAM RUNS IN A DATA TRANSFER

HEAVY ODE THE PROGRAM RUN TIME VARIES GREATLY DEPENDING ON

THE OPERATION MODE SELECTED, THE MEMORY AVAILABLE OVER 16K, THE

READ/WRITE RATIO PARAMETER - 'RATIO’, AND BY SWITCHES O, 1, 3 2.

DATA TRANSFER MODE
1 DRIVE - APPROXIMATELY 2.5 HRS (TO REACH 1.87S X 1018 WORDS)

Sg

T0
8 DRIVES - APPROXIMATELY 11 HRS (FOR ALL DRIVES TO REACH 1.87S X 10t8 WORDS)

NOTE: aREsuHEIFOLL Iﬁg eg{aggsiﬂggT ?gﬂggﬂSIONS) THE TUN TIMES

1 DRIVE - 1.7 HRS (1.875 X 10¢8 WORDS RERD)
RDD 1/2 HOUR FOR EACH ADDITIONAL DRIVE TESTED.

IF THE PROGRAM IS RUN WITH BOTH SW¢D0> AND Sk<O1>
SET, THE RUN TIMES SHOULD BE RBOUT 20% FASTER.

SEEK VERIFICATION MODE
"MAXDL’ = CTOR ( W )
PﬂRRHE%EE "MAXTRK" '1’ﬁ§NTOR -
PARAMETER 'MAXSEC' = 'HINSEC'
SW<00> = 1 (READ ONLY MODE)
1'D¥5VE = APPROXIMATELY 25 HRS (3 X 10t6 SEEKS)
8 DRIVES - APPROXIMATELY 40 HRS (3 X 106 SEEKS FOR ALL DRIVES)
UNIBUS & VECTOR RDDRESSES
THE PROGRAM ASSUMES THE FOLLOW BUS AND_VE RESSES. (REFER
T0 5509?0N 4. 3 g"EOR THE thg i T WHICH TO gﬂgﬂGED? SSES.)

UNIBUS VECTOR
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UNIT ADDRESS

RH70/RPOY 176700

ADDRESS
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3.8

4.1

4.2

TTY PRINTER 177584 NOT USED
TTY KEYBOARD 177560 80
KWll-L 177546 100
KWll-P 172542 104
LINE PRINTER 177514 NOT USED

DUAL PORT STARTLP
A. LOAD THE RPO4 MULTIDRIVE EXERCISER PROGRAM (REVISION B OR
LRTER) INTO BOTH PROCESSORS.

B. SWITCH THE "CONTROLLER SELECT® SWITCH TO ’A/B’ ON EACH RPOY
NH CH IS TO BE TESTED AS R DUAL PORT DRIVE; CYCLE THE DRIVES

. TR TG Ton Y D RS T

CONTROLLING THE PROGRAM

DATE & OPERATOR IDENTIFICATION

WHEN THE PROGRAM IS STARTED FROM LOCATION 200, THE PROGRAM WILL
ASK FOR A DATE ENTRY AND FOR AN OPERATOR I.D. ENTRY. THESE ENT IES
ARE OPTIONAL AND MAY BE BYPRS BY ENTERING A ’'CARRIAGE RETU
IN RESPONSE TO HE REQUEST ROGRRH DOES NOT EDIT OR CHECK EITHER
SF *P 8 HARACTERS EE é N AND_UP TO & CHARACTERS
OPERATION I ENTIFICRTION MAY NTERED BOTH THE DATE AND THE
(SEERSEngog HIL% BE TYPED WHEN THE 'SR’ COMMAND IS PERFORMED

PARAMETERS

WHEN THE PROGRAM IS STARTED FROM LOCATION 200, THE OPERATOR WILL BE
ASKED TO ENTER PARAMETERS. THE FOLLOWING MESSAGE WILL BE DISPLAYED:

ENTER PARAMETERS:

THE OPERATOR MUST Egls R'Y’ TERHINRTE BY R CARRIAGE RETURN <CR>
IF gaggﬂETER ENTRI TO_BE MADE 'N' _IF ENTR ES HILL
PROGRAM WILL DENTIFY THE PRARAMETER BY

G B pRAARETER (OCTAL Ok DECTHAL), D m““"FoE“rue eNRY.

;.r ONLY R cmnmc: RETURN I rsm-:o ué PROGRAM WILL US
nr V%US THE PARAME sa ogN Sv WILL nu.ou ms
ELETE AN INCORRECT ENTRY "CONTROL U’ WILL ALLOW AN
ENTIRE enmv T0 BE DELETED AND REENTERED. THE PROGRAM WILL TYPE
A '? IF AN ALPHABETIC OR INCORRECT NUMBER (FOR THE BASE OF THE
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T PRRAMETER) IS ENTERED. IF 'CONTROL C’ IS ENTERED, THE PROGRAM WILL
350 USE THE PRESENT VALUES OF THE REMAINING PARAMETERS AS DEFAULT VALUES.

|

|

o 3EY
| %2 (NCTE: A PARAMETER ENTRY MUST BE TERMINATED BY A °'CARRIAGE
|
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¥.2.1

RETURN' TO BE RCCEPTED. IF THE PHRRAMETER ENTRY IS FOLLOWED BY A
"CONTROL C' INSTERD OF A 'CARRIAGE RETURN', THE PROGRAM WILL
RECOGNIZE ONLY THE 'CONTROL C’ AND THE NEW'PARAMETER VALUE WILL
NOT BE ARCCEPTED.)

KEYBOARD ENTRY PARAMETERS

DEFRULT  VALUE

NAME  BRASE VALUE  RANGE FUNCTION

MAXDL 10 (SEE NOTE) CONTROLS THE MAXIMUM BUFFER
SIZE USED FOR DATA TRANSFERS

PASCNT 10 1 1 - 999 ¥EEIT3ER OF PASSES TO END OF

INTRVL 10 5 0 - 256 DETERMINES THE INTERVAL (IN

- MINUTES) BETWEEN nuronnnc

PERFORMANCE SUMMARY TYPEOUTS
Ennons PRINTED OUT xr SW<07>=0

CMPLMT 10 3 0 - 'aXDL® THE NUMBFR OF DATA COMPARSION

MAXCYL 10 410 0 - 410 THE MAXIAUM CYLINDER ADDRESS

MINCYL 10 C 0 - 410 THE MINIMUM CYLINDER ADDRESS.
VALUE MUST NOT BE GREARTER .

- ~ THAN VALUE IN *MAXCYL®

MAXTRK 10 18 0 - 18 THE MAXIMUM TRACK ADDRESS

MINTRK 10 0 0 - 18 THE MINIMUM TRACK ADDRESS
THE MINIMUM TRACK nooaess
MUST NOT BE GREATER THAN
THE VALUE IN 'MAXTRK’

MAXSEC 10 21 0 -2l THE MAXIMUM SECTOR nooness

MINSEC 10 0 0 -2l THE MENIMUM SECTOR AD
THE MINIMUM SECTOR aoonsss
nus T BE GREA
THE VALUE IN ’MAXSEC’

BEGCOD 10 5 0-5 TI;(IE sngsm. COMMAND FOR EACH DRIVE
G = WRITE CHECK DATA
é = un} E cuscx HEROER & DATA
3 = WRITE Dgsnosn 8 DATA
§ = Rsm HERDER & DATA

BEGPAT 10 8 1-15 m; CODE FOR THE STARTING
PATTERN. (IF A WRITE ORDER
OR A WRITE CHECK ORDER IS
SPECIFIED IN 'Bzccoo')

ENDET g 000001 0OR 1 IF PARAMETER = I, END OF PASS
35 ws‘nmneo BY Tl-t "WORDS RERD’
IF PARAMETER = 0, END OF PASS
g g&znnmso BY' THE NUMBER

FORMAT B 000001 0OR 1 IF PARAME TER:

PEREORN g ;Emém 3 Bam
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DERPNS. P11
413 SMVLOD B 0000G! 2 0R | IF PARAMETER = 0, DO NOT
414 PRESERVE THE LORDER: IF
41 PARAMETER » O, PRESERVE THE
418 LORDER
417 RATIC g 3 0-7 CONTROLS THE APPROXIMATE
418 RATIO OF READ TO WRITE
418 ORDERS.
429
:_s_% VALUE R/H RATIO
423 0 158/1
424 ! 771
425 2 &/2
458 3 /3
427 - B
438 g 3/5
-z3 g e/s
430 7 177
43] AUTOCK B 000001 0 OR I IF FARAMETER = 1, THE PROGRAM
432 PERFORM WRITE CHECKS AFTER
433 EACH WRITE COMMAND.
~Ia IF PARAMETER = 0, THE PRO
432 WILL PERFORM WRIYE CHECKS
435 RANDOMLY.
437 NOTPRT 8 000001 COR ! IF PARAMETER = 1, DO NOT PRINT
) ERROR MESSAGES FOR DATA ERRORS
439 OCCURING AT LOCATIONS DEF INED
450 BY THE OPERATOR AS BAD PACK
N4 LOCATION.
442 IF PARAMETER = 0, PRINT ERROR
443 MESSAGES ASSOCIATED WITH BAD
itk PACK LOCATIONS.
445
4oz
45€ NOTE: THE PROGRAM WILL SELECT A MAXIMUM BUFFER SIZE WHICH
448 1S DETERMINED BY THE MEMORY AVAILABLE. THE MAXIMUM BUFFER
489 SIZE ASSIGNED BY THE PROGRAM IS S980 (10) WORDS. THE
451 OPERATOR MAY SPECIFIY ANY OTHER MAXIMUM SIZE RS LONG RS THE
452 VALUE SPECIFIED IS AT LEAST 4 WORDS BUT NO LARGER THAN
333 THE INITIAL VALUE OF ’*MAXDL® DETERMINED BY THE PRCGRAM.
455
:‘559 4.2.2 PERIPHERAL ADDRESSES AND OTHER LOCATIONS OF INTEREST
4Eg

T0 ALTER THESE LOCATIONS, THE OPERATOR MUST MAKE MANUAL ENTRIES
FORE THE PROGRAM IS START

459 BE! S STRARTED. THE KEYBOARD ENTRY ROUTINE DOES
:2? NOT PROVIDE RCCESS TO THESE LOCATIONS.

% LoC TRG CONTENTS FUNCTION

464

4£S 1166  SLKCSR 172540 RDDRESS OF KW1l-P STATUS REGISTER
466 1170  SLKCSB 172542 ADDRESS OF KWll-P COUNTER BUFFER
4£7 1172 SLPVEC 104 KWll-P VECTOR ADDRESS

4€e 1174 SLKS 177546 ADDRESS OF KW1l-L STATUS REGISTER

e~ — v — e

. ——— —— o —— - - e e e . ————— T - ——— B e . e Sl e, . -
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1176 SLLVEC 100
1206 $LSCS 177S1M
1210 $LS0B 177516
1218 Ho 74

Kill=L VECTOR ADDRESS

ADORESS OF LINE PRINTER STATUS EE‘IS'EP
ADDRESS OF LINE PRINTER DATA BUFFER

74 (60 DECIMAL) IF SYSTEM IS &C HZ;

e —— e ———— "
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4.3

4.4

b2 (S0 DECIMAL) IF SYSTEM IS SO HZ.
1216  LA30 0 0 IF AN LA30 IS ON THE SYSTEM:

177777 IF MOD 33 OR MOD 35 TTY

ON THE SYSTEM

SWITCH REGISTER SETTINGS

SW <15 = | HALT ON ERROR
S <1 =1 xnuxa T znnon TYPEOUT
SW <10 =1 RING THE TELETYPE BELL IF snnon
SW<» =1 DISPLAY ALL onm COMPARE ERRORS
SW &) =1 DO NOT ALTER THE CURRENT OPERATION PARAMETERS
SW (S =1 PARTIAL REGISTER DISPLAY IF ERROR; DO NOT DISPLAY
S =1 fumg?'" Enﬁxfmm% COUNT CHECK: DO NOT DERSSIGN
S (3 =1 DRan T CTOR ?r?s%ons?aerm ngmv ATTEMPTS)
?P’he . ﬁ ucr 055 AFTER THE 28TH
RETRY ar uucomt r DCK' ERROR.
comme snnons 8 SW<7> SET, DISPLAY REST
SW <1> =1 muxan oam COMPARSION AFTER READ ORDERS
SW <« =1 RERD ONLY MODE

KEYBOARD COMMANDS

THE KEYBOARD COMMANDS CONTROL THE ASSIGNMENT/DERSSIGNMENT OF onxvss

ALLOW THE OPERATOR TO REQUEST DRIVE PERFORMANCE SUMMARIES, AND ALLOW

DATA PACKS TO BE WRITTEN

WHEN THE PROGRAM IS STARTED (OR RESTARTED), KEYBOARD COMMANDS ARE

NOT chocnxze? UNTIL THE Pmcann HAS INITIALIZED ITSELF. THE OPERATOR
L THE LETE' MESSRGE IS TYPED

ar.Fone ATTEMPTING TO USE THE onmms. AFTER INITIALIZATION HAS BEEN

COMPLETED, THESE COMMANDS MAY BE USED.

A BK1{E TOCNHFIGRTION EXTRY A FOR THE ADRESSES OF By oD Shors

uuve mem?eéanon Enrnv ¥E ?‘ & Iaveﬁ&mr&s;s&%g'mgs'%c&
"ENTER I.0. FOR DRV #N:’

E=E RRTOR MARY g ? NUMBER FOR THE DRIVE OF UP TO &
s TH. TH D. HIL L BE DISPLRYED RALONG HI;E’THE

(NULL ENTRY) IN RESPONSE T0 THE 1.D. REQUEST.

PROGRAM WILL THEN RSK FOR THE RDDRESSES OF KNOWN BAD SPOTS ON
T DISK PACK USED:

'BAD TRK/SEC RDRS FOR DRV #N ?’

S
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529 THE_OFERATOR MAY SPECIFY UP TO 8 SAD LOCATIONS FOR THE PACK BEING
33 USED. THE FORMAT FOR THE BAD SPOT ADDRESS ENTRY 13 AS FOLLOMWS:

i
2
2
. 832 FORMAT 1: C,T,5¢CR)
)
i

- e - -
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4.4.1

4.4.2

RGBS 0L IR, T R T o
IBIT DATA ERR HE‘SRGES OR WILL

mErm?: to' 'nm Eanoas WHICH OCCUR AT THE SPECIFIED ADDRESS,
DEPENDING ON THE VALUE OF PRRAMETER 'NCTPRT’.
FORMAT 2: C, T<CR>
LEADING ZEROS ARE NOT REQUIRED. mr. smnv MUST BE
TERMINATED BY A 'cmm AGE RETURN’
WHEN THIS FORMAT I 53 THE ENTIRE mncx WILL BE
CONSIDERED BAD; onns 0RS WILL BE HANDLED RS IN
*FORMAT 1°, ABOVE
NOTE: CYLINDER, TRACK, AND SECTOR ENTRIES ARE IN DECIMAL.
THE OPERATOR MAY BYPASS ALL OF THE BAD mcx/sccron ADDRESS
ENTRIES BY ENTERING R 'CONTROL C’ ms EAD OF AN ADDRESS. THE ADDRESS
ENTRY MAY BE TERMINATED AT ANY POINT BY ENTERING A 'CONTROL C7
ALSO. NOTE THAT AN EN nv nusr BE rsmmnm BY A_’CARRIAGE RETURN’
T0 BE ACCEPT TERED

THE 'CONTR
IN PLACE OF Eg EDDEEES ENTRY RND NOT IN PLRCE OFU?HE IAGE
RETURN' TERMINATOR FOR AN ENTF

AND PCONTROL 3" 'HAY BE USED T0 CORRECT HIS-TYPED CHARACTERS AND
HIS-TYPED LINES.

*T* COMMAND

USED TO RSSIGN R DRIVE(S) FOR TEST

FORMAT: TN<CR>

= DRIVE NUMBER. MAY BE 0 TO 7 OR °R’. ENTRY MUST BE
TERMINIATED BY A CARRIARGE RETURN ¢<CR»

EXAMPLE: TO<CR> - ASSIGN DRIVE O FOR TEST
TR<CR> - ASSIGN ALL AVAILABLE DRIVES FOR TEST

o (R BT

'D* COMMAND
USED TO DERSSIGN A DRIVE(S) BEING EXERCISED.
FORMAT: DN<¢CR>

N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'R’. ENTRY MUST BE
TERMINIATED BY R CARRIAGE RETURN <CR>.

EXAMPLE: DO¢CR> - DEARSSIGN DRIVE O
DR<CR> - DEASSIGN ALL DRIVES BEING

L — s —
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TESTED.

NCTES: 1. IF THE 'D’ COMMAND REFERENCES A
DRIVE NOT ASSIGNED THE PROGRAM
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WILL TYPEQUT *?DRIVE NOT ASSIGNED’

2. THE DRIVES WILL BE DEASSIGNED AS THEIR
OPERATIONS COMPLETE.

3. IF 'DA’ IS USED, ONLY DRIVES BEING
TESTED WILL BE DEASSIGNED = THE
ERROR MESSAGE IN (1) ABOVE WILL NOT
BE DISFLAYED.

4.4.3 'S’ COMMAND
gggeE{g)REQUEST A PERFORMANCE SUMMARY TYPEQUT FOR THE REFERENCED

FORMAT: SN<CR>

N = DRIVE NUMBER. MAY BE O TO 7 OR "R’. ENTRY MUST BE
TERMINIATED BY A CARRIAGE RETURN <CR>.

EXAMPLE: SO<CR> - TYPEOUT PERFORMANCE SUHHRRY FOR DRIVE O
SA<CR> = TYPEOUT PERFORMANCE SUMMARY
FOR ALL DRIVES BEING TESTED.

NOTES: 1. IF 'SR’ IS USED ONLY DRIVES BEING TESTED WILL
BE DISPLAYED.

2. IF PARAMETER ’INTRVL’ IS NOT ZERO, THE PROGRAM
WILL AUTOMATICALLY DISPLAY A PERF E_SUMMARY
F?R EACH DRIVE BEING TESTED AT A RATE DETERMINED BY

IF THE *SA’ COMMAND IS USED, THE PROGRAM WILL TYPEOUT

THE OPERATOR ENTERED DATE, OPERATOR I.D., AND THE DRIVE
1.0. FOR ERCH DRIVE BEING TESTED. THE DATE AND OPERATOR
I.0. WILL NOT BE TYPED OUT IF NO DRIVES ARE BEING TESTED.

4.4.4 "W’ COMMAND

USED TO WRITE A DATA PACK WITH DATA ACCEPTABLE TO THE RPOY MULTI-
DRIVE EXERCISER PROGRAM.

FORMAT: WN<CR>

IVE NUMBER. MAY BE 0 TO 7 OR 'A’. ENTRYHUSTBE
TERHINRTED BY A CARRIAGE RETURN <CR)

EXAMPLE: WACCR> - WRITE DATA PACKS ON ALL AVAILABLE DRIVES.
WO<CR> - GENERATE R DATA PACK ON DRIVE 0.

NOTES: 1. oam Pncxapfsud-'gmeo BY rgqnpm FORMATTER PROGRAM
(MD-11-DE MECHANICAL & READ/WRITE
PROGRAM (MD-11-DERPK), ‘TEST 15, ARE ACCEPTABLE. (PACKS
WRITTEN BY TESTS 13 lu OR 16 OF 'DERPK’ CANNOT BE USED
AND MUST BE REWRITTEN.

. — e — = o—— - -
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THE "W’ COMMAND SHOULD NOT BE USED UNLESS ’"MAXDL’
PARAMETER IS APPROXIMATELY 1 TRACK IN SIZE - 5000 (i10).
IF THE BUFFER SIZE IS MUCH LESS THAN 1 TRACK, THE
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4.4.5

4.4.6

'R* COMMAND

TIME REQUIRED TO WRITE A DATA PACK IS TOO GREAT TO
BE PRACTICAL.

THE 'W’ COMMAND PERFORMS A SEQUENTIAL WRITE OF THE
PACK USING A 'WRITE DATA' COMMAND, _THE DATA PATTERN
USED FOR EACH WRITE IS SELECTED RANDOMLY, = HOWEVER
THE OPERATION OF THE COMMAND IS SEQUENTIAL, BEGINNING
AT CMINCYL', *HINTRK' AND CONTINUING TO "MAXCYL®

THE "W’ COMMAND DOES NOT WRITE HEADERS AND ASSUMES
THAT THE FORMAT OF THE PRCK IS GOOD.

THE W’ COMMAND CANNOT BE STARTED IF SWITCH O (READ
ONLY MODE) IS SET. IF SWITCH O SET SET DURING THE
OPERATION OF THE *W’ COMMAND, THE DRIVE PERFORMING THE
"W’ COMMAND WILL IGNORE THE SWITCH.

THE DATA WRITTEN IS VERIFIED BY A 'WRITE CHECK DATAR’
COMMAND.

USED TO PERFORM A SEQUENTIAL RERD OF THE PACK.
FORMAT: RN<CR>

N = DRIVE NUMBER. MAY BE 0 TO 7 OR 'R’. ENTRY MUST BE
TERMINATED BY A CARRIAGE RETURN <CR>.

EXAMPLE: RA<CR> - READ THE PACKS ON ALL OF THE ONLINE DRIVES.
RO<CR> - READ THE PACK ON DRIVE 0.

NOTES: 1.

e.

THE PROGRAM WILL PERFORMA NORMAL CHECK OF ALL DATA
RERD. HOWEVER, ALL OPERATIONS WILL BE SEQUENTIAL.

THE PROGRAM WILL READ THE PACK STARTING AT THE ADDRESS
SPECIFIED BY 'MINCYL', "MINTRK' TO THE ADDRESS SPECIFIED
BY "MAXCYL', "MAXTRK'. THE READ WILL BE SEQUENTIAL.

GENERAL COMMAND INFORMATION
WHEN R COMMAND IS ENTERED, THE PROGRAM WILL TYPE OUT THE TIME

C.

IF THE
*INVALI

COMMAND ENTERED IS NOT VALID, THE PROGRAM WILL TYPE
D COMMAND’.

DRIVES ASSIGNED (WITH THE °'T’ COMMAND) OR DEASSIGNED (WITH THE

'D* COMMAND

) MAY BE ENTERED IN ANY SEQUENCE.

THE ERROR RESPONSES FROM THE PROGRAM ARE RS FOLLOWS
RESPONSE COMMAND(S)
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?UNIT N
7UNIT N
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OT PRESENT T
NSAFE
?UN T

OT AN RPO4

2(:2

S. PERFORMANCE SUMMARY TYPEOUT

5.1 THE PROGRAM WILL DISPLAY A PERFORMANCE SUMMARY FOR THE DRIVES

BEING EXERCISED. THIS SUMMARY WILL BE DISPLAYED AUTOMATICALLY
IF THE PARANMETER 'INTRVL' IS NOT_ZERO OR CAN BE DISPLQYED ON
REQUEST BY THE OPERATOR THROUGH THE USE OF THE 'S’ COMMAND.

THE PERFORMANCE SUMMARY TYPEOUT CONTARINS THE FOLLOWING FIELDS:

*DRV’ THE DRIVE NUMBER
"PRSS’ THE PRESENT PASS COUNT FOR THE DRIVE
" ORDERS’ THE NUMBER OF ORDERS PERFORMED BY THE DRIVE

*SEEKS’ THE NUMBER OF SEEK OPERATIONS THE DRIVE PERFORMED
"WRDS XFER’ THE TOTAL NUMBER OF WORDS WRITTEN AND READ BY THE DRIVE
"WRDS RERD’ THE TOTAL NUMBER OF WORDS READ BY THE ORIVE

*SOFT’ THE NUMBER OF SOFT DRTR ERRORS
*HARD’ THE NUMBER OF HRRD DATA ERRORS

*SKI’ THE NUMBER OF ’SKI’ OR 'OCYL’' ERRORS
"MISP’ THE NUMBER OF POSITIONING ERRORS
'OTHER’ THE TOTAL ERRORS OF OTHER TYPES
NOTE:

ennons EM1, EM2, EM3 em & EMI0 ARE NOT INCLUDED IN
THE 'OTHER' ERROR TOYAL

s.2 SOFT/HARD ERROR DEFINITIONS

S.2.1 HARD ERRORS
A. A 'DTE’ (DRIVE TIMING ERROR) OR A "DCK' (DATA CHECK ERROR)
WHICH OCCURS DURING A READ DATA OR A READ HEADER & DATA OPERATION
AND IS NOT CORRECTED OR BECOMES CORRECTABLE AFTER THE PROGRAM
HAS PERFORMED THE COMPLETE RETRY SEQUENCE ON THE BRD SECTOR.
THE RETRY SEQUENCE IS !6 RE-READS AT TRACK CENTER AND 2 ATTEMPTS
AT ERCH OF THE FOLLOWING OFFSETS:
+400 MICRO-INCHES
=400 MICRO-INCHES
+800 MICRO-INCHES
=800 MICRO-INCHES
+1200 MICRO-INCHES
-1200 MICRO-INCHES
§.2.2 SOFT ERRORS

A. ECC CORRECTABLE 'DCK’ ERRORS.
B. 'DCK’ & "ECH' ERRORS WHICH BECOHE ECC CORRECTABLE DURING
EETRY OR HHIEH ARE RERDQSO CTLY DURING RETRY
ADER R & DﬂTR OR

A, READ HERD:
WRITE DATA ORDERS.
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D. °'DTE’ ERRORS WHICH ARE CORRECTED OR WHICH BECOME ECC CORRECTABLE

'OCK* ERROR DURING THE RETRY SEQUENCE.
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ORTA CHECKING & ERROR RECOVERY

DRTR COMPRRISON

DATA COMPARISON OCCURS RFTER EACH *RODAT' (REARD DATR) OR 'ROHD’
(RERD HERDER AND DATR) OPERATION UNDER THE FOLLOWING CONDITIONS:

R. THE ORDER TERMINATED WITH NO ERROR.

B. THE OPERATION TERMINATED WITH °'DCK’ SET AND THE EFROR
IS ECC CORRECTRBLE OR THE SECTOR IN ERROR IS READ
CORRECTLY AFTER RETRY ATTEMPTS.

VERIFICATION OF DATA WRITTEN

AFTER EACH WRITE OPERATION, THE DATA WRITTEN IS cnscxso WITH me :
RPPROPRIATE WRITE CHECK COMMAND - IF PARAMETER 'AUTOCK® IS 1.
(IF *AUTOCK® IS O, unm CHECKS WILL BE PERFORMED nnmom.v

SECTOR REFORMATTING

THE PROGRAM WILL REFORMAT AN IJNCORRECTMLE ERROR SECTOR IN THE
FOLLOWING CASES (PARAMETER 'FORMAT' MUST BE SET AND SW<00> = 0).
THIS PREVENTS THE SAME ERROR FROM BEING CONTINUQUSLY REPORTED.

A. DATA CHECK ERRORS - EM2!
B. HEADER READ ERRORS - snzo EM2Y, EM2S, EM26, EM27
C. DRIVE TIMING ERRORS - EM3l

D. OPERATION INCOMPLETE ERRORS - EM32

E. WRITE CHECK ERRORS - EM22, EM23

BRD TRACK/SECTOR FLAGGING

SINCE I-E RPOY SUBSYSTEM DOES NOT HA

CAPRBI TIY THE_MULTIDRIVE E

NTIFY UP TO 8'BAD TRACK/SECTOR L
RSSIGMD FOR TEST (SEE SECTION

4.1F
IF ONE OF THE FOLLOWING ERRORS OCCURS AT A LOCATION IDENTIFIED BY
E%O(R}PERATOR. THE PROGRAM WILL INMIB T THE ERROR REPORT FOR THAT

DATA CHECK ERRORS (° DCK
HRITE CFEC ERRORS {"WCE’
TE ERR ("OPI")

DRIVE T HIM 'DT ')
HERDER EERORS ("FER "HCRC®, "HCE’ & "HCRC', "HCRC')

OPTIONALLY, THE OPERATOR MAY REQUEST AN ERROR REPORT FOR rmccso
AREAS. (PARAMETER 'NOTPRT’ MUST BE SET TO O AT STARTUP.) THE
PROGRAM u:u. IDENTIFY ERROR MESSAGES ASSOCIATED uxm THE PACK: THESE
Enggs WILL NOT BE ADDED TO THE ERROR TOTALS MAINTRINED BY THE
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DRIVE ERRORS ARE REPORTED ON THE TELETYPE OR (IF AVAILABLE) A
ane PRINTER. ALL ERROR CONDITIONS ARE REPORTED IN ERROR MESSAGES:
THE PROGRAM CONTAINS NO CODED ERROR HRLTS IF THE PROGRAM HALTS
(ASSUMING, OF COURSE, THAT SW<i5) IS NOT § AN UNRECOVERABLE
gggcnnn CONDITION HAS OCCURED OR A CENTRAL pnbcssson FAILURE HAS

ERROR MESSAGES ARE MADE UP OF SEVERAL LINES. ERCH TYPE OF ERROR

HRS SSLER WHICH MAY APPEAR WITH IT. ALL OF THE

POSSI ERROR MESSAGE S WHICH MAY APPEAR ARE GIVEN IN THE
ARTICULAR ERROR HEADER.

7.1 ERROR DESCRIPTION LINES
MESSAGES EM1, EM2, EM3, EM4, EMS, smo EM11, 8 EM12 ARE ALWAYS
DISPLAYED ON'THE TTY. 'THE OTHER MESSASES ARE DISPLAYED ON EITHER
THE LINE mmzn (IF AVAILABLE) OR mr. Y.

(THE MESSRGE TAGS ARE GIVEN FOR REFERENCE.)

MESSAGE
TRG TEXT

EMI ILLEGAL RH70 INTERRUPT (SC=0 OR RHAS=0)

THE RH70 INTERRUPTED AND EITHER 'SC' FOR NOT SET OR
RHRAS WAS ZERO AND NO RH70 ERROR WAS INDICATED.

EM2 UNEXPECTED ATTENTION DETECTED

THE INDICATED DRIVE INTERRUPTED BUT THE DRIVE WRS NOT
PERFORMING AN OPERATION.

S e s e g

B EM3  CONTROL BUS PARITY ERROR DETECTED BY THE RH70
| 871 THE RH70 DETECTED A_CONTROL BUS PARITY ERROR WHEN READING
B THE INDICATED REGISTER FROM THE INDICATED DRIVE.
| €74 EMY  CONTROL BUS PARITY ERROR DETECTED BY THE RPOY
. 8% | THE INDICATED RPOY DETECTED A CONTROL BUS PARITY ERROR
7 WHEN THE RH70 LORDED THE SPECIFIED REGISTER.

4 ] EMS  ATTENTION FROM AN OFFLINE DRIVE

| THE_ATTENTION gn UAS SET FOR A DRIVE WHICH WAS NOT

i AVAILABLE,  TH P NECESSARILY INDICATE
| AN ERROR CONDITION. 12 RESSAGE WILL OCCUR IF DRIVES
| NOT BETNG EXERCISED ARE GYCVLED UP OR-DOLN:

EMIC  UNCORRECTRBLE MRSSBUS PARITY ERROR
THE PROGRAM HRS TRIED 3 TIMES TO RERD OR WRITE THE INDICATED

SSERTBRER

PR —
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FATAL MASSBUS PARITY ERRCR




FO3

ggﬂINDEC;H-DERPN-B MACY1l &7(732) @27-SEP-76 15:05 PAGE 32

RPNB.

833 A CONTROL BUS PARITY ERROR OCCURED WHEN THE RH70 ATTEMPTED
ggg TO PROCESS A PREVIOUS, DIFFERENT PARITY ERROR.

g% EMI2  PERSISTENT DEVICE UNSAFE

898 THE DRIVE BECAME UNSAFE: DRIVE CLEAR TO THE DRIVE DID

899 NOT CLERR THE UNSAFE CONDITION. THE PROGRAM WILL

300 AUTOMATICALLY DEASSIGN THE DRIVE. THE DRIVE CANNOT

301 BE EXERCI UNTIL THE UNSAFE CONDITION HARS BEEN .

% CLERRED.

% EMI3  OPERATION NOT COMPLETED WITHIN TIME LIMIT

906 THE DRIVE DID NOT COMPLETE THE OPERATION WITHIN 1 SECOND
% AFTER THE OPERATION WAS INITIATED.

g?g EMIY UNIT WENT OFFLINE

i TE LIS TLIE PRI 1 FOLD IO
315 DERSSIGN T DR?EVE Tﬁ &EMT% MUST RERSSIGN THE ORIVE
gig WITH THE 'T' COMMAND TO RE-INITIATE TESTING.

gig EMIS  NO RESPONSE TO PORT REQUEST

318 %? TESTING A DUAL PORT DRIVE WHICH HAS NOT SWITCHED
819 TO THE REQUESTING PORT WITHIN 10 SECONDS AFTER PORT REQUEST

TO THE DRIVE FROM THE REPORTING PORT.

EM20  HERDER CRC ERROR
A HERDER CRC ERROR WAS DETECTED AT THE INDICATED DISK RDDRESS.
&E RE?NR‘I' NTg ?F TI-E HERDER ARE DISPLAYED. THE OPERATION WILL

EM21  DATR CHECK (°DCK’) ERROR

A DATR CHECK ERROR WAS DETECTED ﬁ'l' THE INDICATED SECTOR.
THE FULL RETRY SEQUENCE (INCLUDING OFFSET) gll!:u(' EE ¥ g}}r TED

FOR _THE SECTOR IN ERROR IF THE ECC HRRD ERR
IS SET.

EM22  WRITE CHECK ERROR - DATR CHECK (°DCK’) SET

H DRIT$ CI'ECK ERROR OCCLHED FNJ THE DATA CHECK ('DCK’) BIT
F "ECH’ IS NOT SET, THE OPERATION WILL BE RETRIED

£ 1007550 Do BT 15 SET, T opeRaTion i

EM23  WRITE CHECK ERROR - DATA CHECK (’DCK’) NOT SET
TE CHECK ERROR OCCURED WAS NOT
HORD§ ?E D THE ERR %ﬁ BCKSPLRYED IN §E£ ERRBE
MESSAGE. THE OPERRTION WILL BE RETRIED 3 TIMES.
EM24  HERDER RERD ERROR - 'FMT' BIT DROPPED

e e  —— . — ——
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A unxrs DATA HRITE SHECK DRTR OR A Rsno OATA WAS BEING
E sp Q YFMT* ERROR 0CC ED E PROGRAM RE-RER
ADER OF THE ERROR SECTOR AND 'chc PIT WAS SET.

? THE

—
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CONTENTS OF THE HERDER ARE DISPLAYED. THE OPERATION WILL
BE RETRIED 3 TIMES.

~EM25  HERDER RERD ERROR - HERDER COMPARE (’HCE’) ERROR

SIMILAR TO EM24, EXCEPT THAT THE 'HCE' ERRCR BIT WAS
SET INITIALLY. 'THE OPERATION WILL BE RETRIED 3 TIMES.

EM26  FORMAT ERROR ('FER’)
ronnm ERROR occunso WHEN THE HEADER WAS RE-READ, THE
Eé E TI-? co rsm; OF THE HEADER ARE
DISPLAY ms opsn TioN WILL BE RETRIED 3 TIMES.
EM27  HEADER COMPARE ('HCE') ERROR

SIMILAR TO EM26 EXCEPT THAT THE 'HCE' BIT WAS SET INITIALLY.
THE OPERATION WILL BE RETRIED 3 TIMES.

EM30  MISCELLANEOUS DRIVE ERROR
THIS MESSAGE IS GIVEN FOR THE FOLLOWING ERROR BITS:
"IXE’, 'AOE’, 'RMR’, 'ILF', OR 'ILR’

EM31  OPERATION INCOMPLETE (’OPI’) ERROR

ggc%nsannou INCOMPLETE ERROR OCCURED AT THE INDICATED

EM32  DRIVE TIMING ('DTE’) ERROR

DRIVE TIMING ERROR OCCURED ON THE INDICATED SECTOR. THE
OPERATION WILL BE RETRIED 3 TIMES.

EM33  PARITY ("PAR’) ERROR AFTER OPERATION STARTED

THE 'PAR’ BIT WAS SET WHEN THE OPERATION WAS COMPLETED. THE
OPERATION WILL BE RETRIED 3 TIMES.

EM34  WRITE CLOCK FAILURE ('WCF')

A WRITE CLOCK FRILLR%OCC[RED DURING THE OPERATION. THE
OPERATION WILL BE RETRIED 3 TIMES.

EM3S  INVALID ADDRESS ('IAE') ERROR

AN INVALID ADDRESS ERROR OCCURED DURING THE OPERATION.
EM36  WRITE LOCK ("WLE') ERROR

EOERKEJE OPERATION WAS ATTEMPTED BUT THE DRIVE WAS WRITE

EMY0  RH70 OR UNIBUS TRANSFER ERROR
"TRE’ IS SET IN THE RH70 CONTROL REGISTER AND NO DRIVE

BERRIERCSHESRRESSSEERRRRERNBRIIINATINS
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ERROR HAS OCCURED. THE OFERATION WILL BE RETRIED 3
géngﬁogE’THE ERROR WAS CAUSED BY °'DLT*, 'LPE’, 'MXF’,
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DERPNB.P11
ig}a EM41  BUS ADDRESS OR WORD COUNT INCORRECT
1015 no nu7o/npoq ERROR occuneo BUT EITHER THE BUS noonsss INDICATES
1319 AN INCORRECT gr uoaos WERE TRANSFERED OR THE
iuia uono COUNT nzcxsrsn 1S NO
igég EM42  DATA COMPARE ERRORS - NO RPOY ERROR DETECTED
1021 NO RPO4 ERROR WAS SIGNALED; HOWEVER, THE DATA DOES NOT
}ggg COMPARE.
i% EM43  CAN'T MATCH DATA READ WITH A PATTERN
1026 THE DATA IN THE BUFFER DOES NOT MATCH ANY OF THE STANDARD
iggg PATTERNS.
iggg EMY4  ERROR BIT(S) SET, BUT NO ERROR SIGNALED BY THE RH70
1031 me OPERATION COMPLETED NORMALLY: HOWEVER, THE PROGRAM
18% THER ERROR BITS IN THE RPOY SET OR ERROR BITS IN
2 -
igaag EMS0  SEEK INCOMPLETE OR OFF CYLINDER ERROR
i% THE DRIVE SIGNALED EITHER °SKI' OR 'OCYL’ ERROR BITS. o0 ¥
4% EMSI  PROGRAM DETECTED POSITIONING ERROR ey
1041 B HEADER COMPARE ERROR OCCURED ('HCE'); HOMEVER, WHEN THE
1042 PROGRAM EXAMINED THE HEADER OF THE SECTOR IN ERROR
1043 FOUND THAT THE CYLINDER FIELD DID NOT AGREE WITH ms conn-:ms
i% OF "RHCC' OF THE DRIVE. THE DRIVE WILL BE RECALIBRA
ig:g EME0  DEVICE UNSAFE
1048 THE xmxcmo DRIVE UNSAFE ERROR OC cunso THE ERROR WAS
049 CLEARED BY A 'ORIVE CLEAR' INSTRUCTION.

7.2 DETRIL ERROR LINES
THE LINE NUMBERS GIVEN BELOW ARE FOR REFERENCE ONLY.

TT:TT:TT (DESCRIPTION OF ERROR)

"TT:TT: 1T’ IS THE TIME SINCE THE PROGRAM
WAS STARTED. TT:TT:TT IS GIVEN IN HOURS:
MINUTES: SECONDS.

'PRESENT ORDER = XXXX PREVIOUS ORDER = YYYY’

PR PR TR A2

[ —— — ——
]
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1

13?3 (DISPLAY OF THE RH70/RPO4 REGISTERS IN THWO

lg?é GROUPS: RHCS1,RHCS2,RHDS!,RHER],RHER2, RHER3
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n L THE OTHER REGISTERS ARE IN THE S
IS SET, ONLY THE REGISTERS
cnoup NILL BE DISPLAYED.)

MNEMONICS USED FOR THE DATA TRANSFER ORDERS ARE DEFINED BELOW:

WCKD = WRITE CHECK DATA (OCTAL S1)
WCKHD = WRITE CHECK HERDER 8 DRTR (OCTAL 53)
WRTDAT - WRITE DATA (OCTAL 61)

WRTHD - WRITE CH ECK HERDER 8 DATA (OCTAL B3)
RODAT - READ DATA (OCTAL 7
ROHD - RERD HERDER & DRTR (OCTAL 73)

ECOND GROUP.
IN THE FIRST

'ERROR OCCURED DURING NON-DATR TRANSFER OPERATION’

THE ABOVE LINE WILL BE PRINTED_IF THE ERROR OCCURED DURING
THE NON-DATA TRANSFER PART OF THE OPERATION.

"% ERROR AT BAD TRACK/SECTOR’

THE_ABOVE LINE WILL BE PRINTED IF A DATA ERROR OCCURES AT AN ADDRESS
ON THE PACK WHICH THE OPERATOR HRS IDENTIFIED AS BEING BAD. PARAMETER
"NOTPRT* MUST BE O FOR THE ERROR TO BE REPORTED.

A WORD CALLED ’'STATUS’ IS DISPLAYED WITH THE RPO4 REGISTERS. THE
CONTENTS OF THIS WORD IDENTIFY HOW THE ERROR WAS PROCESSED BY THE
EEOFOEEOXE HANDLER ROUTINE. THE BITS IN THIS WORD ARE ENCODED

BIT & MEANING IF BIT IS "1’

1S ERROR OCCURED

80“{ =0), 14-9 SPECIFY_TYPE
(8 T 7=1), b-3 SPECIFY TYPE

14 DRIVE IS OFFLINE

12 PERSISTENT UNSAFE CONDITION EXISTS

11 UNCORRECTABLE ERROR OCCURED

10 FRATAL PARITY ERROR OCCURED. MASSBUS CLEAR
WRS PERFORMED

9 OPERATION NOT COMPLETED WITHIN 1 SECOND
MASSBUS CLEAR PERFORMED. ALL OTHER

OUTSTANDING OPERATIONS WERE RESTARTED.
DONE - OPERATION COMPLETED
DATA ERROR OCCURED DURING THE TRANSFER
S ERROR_OCCURED WHILE SERARCHING FOR THE ’TRANSFER'
SECTOR
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CORRECTABLE UNSAFE CONDITION OCCURED
DRIVE ERROR OCCURED THAT CRUSED AN AUTOMATIC

e ————
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RECALIBRATE SEQUENCE

ERROR AT CXXX TYY S2Z PREV ADDR = CUUU TVV SWW

THE ACTUAL ADDRESS OF THE ERROR SECTOR AND THE PREVIOUS
DISK ADDRESS ARE GIVEN IN THIS LINE. CYLINDER, TRACK, &
SECTOR ADDRESSES ARE IN DECIMAL.

LINE 4

PRESENT ADDR = CXXX TYY SZZ PREV ARDDR = CUUU TVV SWM

THIS LINE IDENTIFIES THE ADDRESS WHEN THE ERROR WAS DETECTED;
THE PREVIOUS ADDRESS IS ALSO GIVEN. CYLINDER, TRACK, & SECTOR
ADDRESSES ARE GIVEN IN DECIMAL.

LINE S

START CYL = XXX END CYL = YYY
THIS LINE IDENTIFIES THE STARTING CYLINDER OR A SEEK (IMPLIED)

AND THE DESTINATION CYLINDER. CYLINDER ADDRESSES ARE IN
DECIMAL.

START CYL = XXX END CYL = YYY RCTURL CYL = 222
THIS LINE IDENTIFIE?NTHE STARTING CYLINDER OF AN IMPLIED SEEK,

THE DESTINATION CYLINDER, AND THE CYLINDER THE DISK CTURLLY
STOPPED AT. CYLINDER ADORESSES ARE IN DECIMAL.

RHBA = XXXX RHUWC = YYYY
THIS LINE GIVES THE CONTENTS OF THE RH70 BUFFER RDDRESS

REGIST THE RH70 WORD COUNT REGISTER. THIS LINE IS
NOT INTED IF SW<0S> IS NOT SET.
LINE 8

START CYL = XXX START TRK = YY START SECTOR = 22

THIS INE I NT FIES THE STARTING DISK ADDRESS OF TEE PRESENT
OPERA , AND SECTOR VALUES RRE DECIMAL.

LINE 9
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1193 THIS LINE GIVES THE CONTENTS OF THE SPOY TRACK AND SECTOR
1154 ADDRESS REGISTER AND THE CONTENTS OF THE DESIRED (YL INDER
1135 ADDRESS REGISTER. THIS LINE IS NOT PRINTED IF SW<OS: IS NOT
1186 SET.
1187
1188 LINE 10
B ol
1535 BUFFER ADDR = XXXX SIZE = YYYY ARCTUAL NUMBR WRDS XFRD = 2222
1203 THIS LINE GIVES THE STARTING ADDRESS OF THE BUFFER USED FOR THE
1208 CURRENT DATA TRANSFER OPERATION, ITS SIZE, AND THE ACTUAL NUMBER
1205 OF WORD TRANSFERED. THE STARTING ADDRESS'OF THE BUFFER IS IN
iaagg OCTAL, THE SIZE AND WORD TRANSFERED VALUE ARE IN DECIMAL.
1208 LINE 11
ig?g ......
isfé GOOD DATA = XXXX BAD DATA = YYYY SECT POS = 222
1213 THIS LINE GIVES THE GOOD DATA, THE ACTUAL DATA FRCM THE DISK
1214 AND THE LOCATION IN THE SECTOR OF THE ACTUAL DATAR. THE SECTOR
igig POSITION IS IN DECIMAL.
1217 LINE 12
it
i% HEADER CONTENTS OF ERROR SECTOR = XXXX XXXX XXXX XXXX
1222 THIS LINE GIVES THE CONTENTS OF THE HEADER OF THE SECTOR WHICH
1223 GAVE THE ERROR.
1224
1225 LINE 13
12& - s e .- oS e
1227
iaegg RHEC1 = XXXX RHEC2 = YYYY
1239 THIS LINE WILL BE PRINTED AFTER A SUCESSFUL RETRY OF A SECTOR
iggé WHICH BECAME ECC CORRECTABLE DURING RETRY.
izaa LINE 14

ECC CORRECTABLE WITHOUT OFFSET

THE SECTOR IN ERROR IS ECC CORRECTARBLE; NO RETRY ATTEMPTS ARE
NECESSARY.

| 3

SFREER TSR

RERD CORRECTLY AT OFFSET X MICRO-INCHES

THE SECTOR IN ERROR WARS RERD WITHOUT ERROR AT THE INDICATED
15 OFFSET VALUE.
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LINE l&

ECC CORRECTABLE AT OFFSET ¥

MICRC-INCHES
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1253
1254 THE SECTOR IN ERROR BECAME ECC CORRECTABLE AT THE INDICATED
1235 OFFSET.
1256
: LINE 17
1259
iggg CORRECTED ON X RETRY
1535 Tu; op§nntxon WAS PERFORMED ERROR FREE ON THE INDICATED RETRY
1 ATTEMPT.
1264
1265 LINE 18
1P% Co L SR i, S,
;g UNCORRECTRBLE AFTER X RETRIES
1270 THE OPERATION COUNT NOT BE PERFORMED CORRECTLY AFTER THE
i% INDICATED NUMBER OF RETRY ATTEMPTS.
1273 LINE 19
127!1 ......
1275
i% DIFFERENT ERROR DURING RETRY
1278 WHILE THE PROGRAM WAS RETRYING THE ERROR, A DIFFERENT OCCURED.
1279 IF THIS LINE IS PRINTED, THE RH70/RPOM REGISTERS WILL ALSO BE
ieag? PRINTED (SEE LINE 2).
1282 LINE 20
1283 .......
1284
%g DATA COMPARISIN ERRORS
i% A PRINTOUT OF THE DATA COMPARISON ERRORS FOLLOW THIS LINE.
1289 LINE 21
igg’i .......
i% TOTAL COMPARE ERRORS = XXXX
1294 THIS LINE GIVES THE TOTAL DATA COMPARISON ERROR COUNT. THE
ig VALUE GIVEN IS IN DECIMAL.
1297 LINE 22
lm occcoas
1299
THE DATA COMPRRED OK

THIS LINE INDICATES THE RESULTS OF THE DATR COMPARISON FOLLOWING
ECC CORRECTION.

ECC CORRECTION RESULTS

ST
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THE PROGRAM PERFORMED ECC

BE OREDR533£E¥13§"3§5 QEETEERE?§9‘EET§3 ESESECTISN nRENPRIN ED.

CORRECTION AND THE RESULTS ARE REPORTED.
WORD(S)
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LINE 24

ERROR BURST BEGINS AT WORD XXX IN DATA FIELD OF ERROR SECTOR
THIS IS AN _INFORMATIONAL LINE WHICH WILL BE PRINTED FOR ’'DCK’ ERRORS
gHICH ARE ECC CORRECTRBLE OR WHICH BECOME ECC CORRECENBLESDUF‘ING

i

ETRY. "XXX' IS THE WORD OFFSET VALUE FROM 'RHECL’
DECIMAL.

ERROR WAS NOT IN THE DATA RERD -
ECC CORRECTION CAN'T BE PERFORMED

THE DATR ERROR WAS NOT IN DATA TRANSFERED TO MEMORY.

CONTENTS OF THE ERROR SECTOR (REPORTED ABOVE)
F SW<D3> IS SET TOR WHICH 'DCK’, 'DTE’ OR,
¥uc§9 Egnoa 035 m%“ ﬁ?a CHECK E on xs INTED. THE
CONTENTS OF THE SECTOR FOLLOW THIS LINE.

LINE 27

ORDERS: WWW ERRORS: X WRDS XFR: YYYY WRDS RERD: 2222
THIS IS THE LAST LINE PRINTED FOR ALL NON-POSITIONING
TYPE ERRORS.

mmgsw FSTFI. &IGER OF COMMANDS GIVEN TO THE DRIVE

'E IS THE TOTAL ERROR COUNT FOR_THE DRIVE AND INCLUDES
EVERY ERROR DETECTED, REGARDLESS OF TYPE.

'WRDS XFR' IS THE TOTAL NUMBER OF WORDS WRITTEN AND RERD BY
THE DRIVE.

"WRDS READ' IS THE TOTAL NUMBER OF WORD RERD BY THE DRIVE.

ORDERS: WWWW TOTAL SEEKS: XXX TOTAL POS ERR = YYY TOTAL SKI, OCYL ERR = Z
THIS IS THE LAST LINE PRINTED FOR ALL POSITIONING TYPE ERRORS.

'ORDERS’ IS THE TOTAL NUMBER OF ORDERS GIVEN TO THE ORIVE WHICH
REPORTED THE ERROR.




MACYLl 27(73e}

L e ——

- — - ———— -

" HOY

27-SEP-76 15:05 PRGE 47

"TOTAL SEEKS® IS THE TOTAL NUMBER OF SEEK OPERATIONS PERFORMED
8Y THE DRIVE.
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8.1

'TOTAL POS ERR’ IS THE TOTAL NUMBER OF POSITIONING ERRORS WHICH
THE PROGRAM DETECTED FOR THE DRIVE.

'TOTAL SKI,0CYL ERR’ IS THE TOTAL NUMBER OF ’SKI' OR ’'OCYL' ERRORS
SIGNALED BY THE DRIVE.

PROGRAM DESCRIPTION

PROGRAM OPERATION

WHEN THE PROGRAM IS STARTED FROM LOCATION 200(8), ALL TABLES AND
PARAMETERS ARE CLEARED OR INITIALIZED. THE PARAMETERS WHICH ARE
UNDER OPERATOR TTY ENTRY CONTROL ARE CHECKED FOR vm.mm AND
CONSISTENCY. RH70 INTERRUPT smau: (*IE’) IS ssr, Y KEYBOARD
INTERRUPT ENRBLE IS SET, AND THE KW1l-L OR KW11-P CLOCK IS STARTED.
WHEN THESE ACTIONS HAVE BEEN COMPLETED, THE PROGRAM TYPES OUT
épno%m INTIALIZE COMPLETE’. COMMAND ENTRIES WILL NOW BE ACCEPTED

THE PROGRAM SCANS ITS INTERNAL ASSIGNMENT TABLES, LOOKING FOR:
UG ST, o
3) gIVES RE?IEJlIaRING go&'mo INITIRTION BUFFER ASSIGNEMENT,
¥) DRICE%LEWG CURRENT OPERATIONS.
HE_PROGRAM CONTINUES SCANNING ITS TRBLES I.M'IL AN _ENTRY IS FOUND.
I REc T % RO e  AE 8 Rt {1 Yt
HI'EN R_DRIVE IS QSSIGFED THE KEYBORRD ENTRY ROUTINE VERIF S_THAT THE

?fé léwmgsn mﬁn PRESET' “?37&?"‘0« sersm'rﬁ? mnm ?gg&gs

A "RECALIBRATE’ INSTRUCTI

FOR_THE OPERATION ARE SELECTED AND A_BUFFER IS ASSIGNED. IF
THE OPERATION IS A WRITE OR WRITE CHECK ORDER, THE ASSIGNED Blffmgg

WI WTH Tﬁ ﬁgTED PRTT (MRITE CHECK

xs nr TE CHECK USES

R Hohe s T e o

;% %? umm;%" uoum: FIRST i:“s AT THE Wﬂéﬂ “8"&?35 gr
TION gmcu

PE HE
T0 THE DRIVE WITH 5 'tmcsr- SECTOR WHICH IS 8 SECTORS sn

opemr'%us Wﬁi‘ &gﬁ; Wil srw%ﬁﬁ%:égg N e

SUED BY
) WHEN A SEMCHISM

?&vs m?fz:? ﬁ%sg RACAY "?ﬁ Ewm@?xw DRIVE AND -

COMPARES THE POSITION OF THE DISK WITH THAT OF THE DESIRED SECTOR.
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JO4

IF OTHER DRIVES ARE WAITING ON CYLINDER, THEY ARE ALSO CHECKED. THE
PROGRAM THEN ISSUES THE REQUESTED ORDER TO THE DRIVE NERREST ITS

TRANSFER SECTOR.

THE DRIVES NO

SELECTED WILL HAVE ANOTHER SERRCH
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8.2

INITIRTED. IF A DRIVE IS NOT SELECTED FOR TRANSFER AFTER THREE
REVOLUTIONS OF ITS DISK, IT IS GIVEN PRIORITY OVER DRIVES WHICH HAVE
NOTE BEEN ON CYLINDER AS LONG.

WHEN THE DATA TRANSFER_OPERATION IS COMPLETE, THE DRIVE REGISTERS
ARE STORED AND A DATA TRANSFER IS INITIATED FOR A WAITING DRIVE.

IF_THE OPERATION HAS BEEN COHPLETED NORMALLY, THE SQVED DRIVE REGISTERS
RRE CHECKED TO VERIFY NO_ERROR BITS ARE SET; THE RH70 BUS ADDRESS
AND WORD COUNT ADDRESS REGISTERS RRERSEECKED 10 VERIFY THAT THE

CORRECT NUMBER OF WORDS HAVE BEEN ERED AND THAT THE THO REGISTERS
ARE CONSISTENT WITH EACH OTHER; RND IF THE ORDER WAS A _READ_ORDER, THE
DATA BUF ER %S COMPARED. WHEN THIS SEQUENCE %S COMPLETED, THE OR}VE

IS RETURNED TO_THE ASSIGNED, INACTIVE LIST. PROGRAM_THEN

INITIATES A DATA TRANSFER ON A WAITING DRIVE RND RESELECTS AND

REINITIRTES ANOTHER OPERATION ON THE RELEASED DRIVE.

ERRORS WHICH OCCUR ARE PROCESSED IN THE FOLLOWING ORDER. MULTIPLE
ERRORS WILL BE REPORTED RS THE FIRST ERROR TYPE CHECKED.

AR. ERRORS REPORTED FOR OPERATIONS WHICH HAVE NOT COMPLETED NORMALLY.

PERSISTENT UNSRFE CONDITION EM12
PRR TY ERROR EMIO

ggb$ COH%LETED HITHIN #%HE LIMIT - EMI3

UNIT HENT OFFLINE -
B. ERRORS REPORTED FOR OPERATIONS WHICH COMPLETE NORMALLY.

O E T TATNG_LRRoR - Enod
DRtA u%gx"&nioa S B,
WRITE CHECK WMITH DCK SET - EM22
HERDER CRC ERRORS - EMED
FORMAT
i B TIOR8 o
PROGRAM 0SITIONING' ERROR - EMSL
o NCORPLETE OR GFF CIL INDER ERROR - EMSOD
WRITE CHECK WITHOUT 'DCK’ SET - EMR3
RAD OR UNIBUS TRANSFER ERROR - Endd
NP1 CERROR. —EM3]
'PAR’ ERROR - EM33
'WCF® ERROR - EM34
'IRE’ ERROR -
'u ’ ERR o
MI 0US DRIVE ERROR - EM30
C. ERRORS NOT FLAGGED BY THE HARDWARE ERROR DETECTION LOGIC.
US ADDRESS OR 14ORD COUNT INCORRECT ~ EM4
BRTa CONPARE ERRORS ~ N0 RPOH ERR oevscrzo EM42
ERNoR BITCE)PGET. R§3? N3 HRROR SIENALED BY-THE RH70 - EM4Y

DURL PORT OPERATION
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DURL PORT OEETRTION IS NERRLY IDENTICAL TO THE OPERATION DESCR

IN SECTION

LO4

THE DIFFERENCES RRE IN COMMAND SEGUENCE INITI

AND ORDER TERMINATION.
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8.3

WHEN THE DUAL PORT HANDLER ROUTINE IN THE MULTIDRIVE PROGRAM RECEIVES
A REQUEST FOR A DRIVE, THE PROGRAM VERIFIES THAT THE DRIVE IS
ONLINE. THE DRIVE 1S SELECTED AND 0°S ARE WRITTEN INTO ’'RHDSL’:

IF THE DRIVE IS IN NEUTRAL, THIS WILL SEIZE THE DRIVE. 1IF THE

DRIVE IS SEIZED BY THE OTHER PORT, WRITING INTO 'RHDSI® WILL SET
'PORT REQUEST’. THE PROGRAM CHECKS ’DVA’ IN 'RHCS1’. IF THE DRIVE
IS AVAILABLE AS INDICATED BY THE 'DVA’ BIT, THE COMMAND SEQUENCE
WILL BE INITIATED IN THE NORMAL MANNER (SEE SECTION 8.1 ABOVE).

IF "DVA’ WAS NOT SET, THE PROGRAM MAKES AN enrnv FOR THE onxvs

IN AN INTERNAL ’PORT neouesr penomc' TABLE A

STARTS A 10 SECOND TIMER FOR THE DRIVE. IF HE DRIVE HAS

NOT SWITCHED T THE REGUESTING svsrsn WITHIN THE 10 SECOND xursnan
THE PROGRAM REPORTS A 'NO RESPONSE TO PORT REQUEST' ERROR. NORMALLY
THIS ERROR MESSAGE INDICATES A FRILURE IN THE DUAL PORT CONTROL
LOGIC IN THE RPOY BEING TESTED; HOWEVER, UNDER CERTAIN connxrxons
(E. c nnssags PﬂR*TY snnons geinG neponfeo ON THE OTHER SYSTE

ON rt or R PROCESSOR WAS UNABLE TO PROCESS me DRIVE
nrren IT HAD Rsb THE DRIVE. THE OPERATOR MUST BE RWARE OF
WHAT THE OTHER svsren IS DOING AT ALL TIMES TO INTERPRET THE PORT
RELATED ERROR MESSAGES PROPERLY.

AFTER THE RPOY4 HAS COMPLETED AN OPERATION, THE PROGRAM WILL STORE
THE REGISTERS AND ISSUE A 'RELEASE’ TO THE DRIVE; IF THE OPERATION
TERMINATED WITH AN ERROR, THE DRIVE WILL NOT BE RELEASED UNTIL
ERROR PROCESSING HAS BEEM COMPLETED. NOTE THAT THIS CAN BE AN
EXTENDED INTERVAL IN THE CASE OF A DRIVE UNSAFE WHICH CRUSES THE
DRIVE TO CYCLE DOWN BUT WHICH IS CLEARED BY THE 'DRIVE CLEAR’.

SINGLE PORT DRIVES, DRIVES WHICH ARE LOCKED ON PORT, OR WHICH ARE
IN NEUTRAL BUT NOT BEING EXERCISED BY THE OPPOSITE PORT ARE STILL
TREATED AS DUAL PORT DRIVES IN THAT A RELERSE COMMAND IS ISSUED

AT _THE END OF NORMAL ORDER PROCESSING Or AT THE END OF ERROR PROCESSING.
A RELEASE COMMAND ISSUED UNDER THESE CONDITIONS HAS NO FUNCTIONAL
EFFECT ON THE OPERATION OF THE DRIVE.

SELECTION OF OPERATION VARIABLES

A. SECTOR ADDRESS SELECTION IS RANDOM BETWEEN THE VALUES IN

"MINSEC’ AND 'MAXSEC'. TRACK ADDRESS SELECTION IS RANDOM

BETWEEN THE VALUES IN 'MINTRK' AND 'MAXTRK'. CYLINDER ADDRESS
SELECTION IS RANDOM BETWEEN 'MINCYL' AND *MARXCYL’.

B. THE BUFFER SIZE IS RRNDOH SELECTED BETHEEN 4 (10)_- AND THE
VALUE IN "MAXDL'. THE SIZE SELECTED IS WEIGHTED TO ENSURE
THAT AT LEAST 4 WORDS ARE WRITTEN IN THE DATA AREA OF THE LAST
SECTOR. THIS IS NECESSARY RS THE PROGRAM REQUIRES 4 LOCATIONS
IN THE DATA PORTION OF THE SECTOR TO BE ABLE TO MATCH THE DATA
TO A PATTERN FOR DATA COMPARISON PURPOSES.

C. THE DATA WRITTEN IS RRNDOHLY SELECTED AMONG THE 1S STANDARD
PATTERNS. THE KEYWORDS IN THE HERDER (WHEN PERFORMING R_WRITE
H?R ER z DATA ORDER) QﬂsaéERO FILLED. THE PROGRAM EXPECTS TO
FIND THRT THE KEYWORDS

D. THE ORDERS ARE SELECTED RANDOMLY. WRITE CHECK DATA AND WRITE
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A WRITE HEADER & DATA ORDER, THE BUFFER SIZE IS FORCED TC
260 (10): THE PROGRAM WILL NOT PERFORM A MULTI-SECTOR FORMAT
WRITE OPERATION.

E. THE FIRST ORDER PERFORMED AFTER A UNIT IS ASSIGNED WITH A
"T' COMMAND IS NOT RANDOMLY SELECTED. THE PARARMETERS FOR
;ng CAE?ZBEEERRTION ARE THE MINIMUM OR STARTING VARLUES CF

DATR PATTERNS

THE PROGRAM SELECTS ONE OF THE FOLLOWING DATA PATTERNS TO WRITE
WHEN A WRITE ORDER IS SELECTED. THE ENTIRE BUFFER IS FILLED WITH

" A ROM THE DISK, THE PROGRAM
COMPARES DATA_ON A SECTOR BASIS: FROM THE FIRST 4 DATA WORDS OF
ERCH SECTOR, THE PROGRAM MATCHES THE DATA TO ONE OF THE FOLLOWING
PATTERNS. T0O MANTAIN COMPATIABILITY WITH PACKS WRITTEN BY THE FORMAT
PROGRAM (MAINDEC-11-DERPL), THE PROGRAM WILL RCCEPT ALL ZERO’S AND
AND ALL ONE'S PATTERNS: HOWEVER, ALL ZERO'S AND ALL ONE'S
PATTERNS ARE NOT WRITTEN BY THE EXERCISER PROGRAM.

PATTERN '8" IS DEFINED RS THE '"WORST CASE’ PATTERN.
PAT 1 PAT 2 PAT3 PATHY PATS PATE PAT 7 PAT 8

000001 177776 000000 000000 052525 007417 (026MSS 165555
000003 177774 000000 0l0421 052505 007417 026455 133333
000007 177770 DQ0000 021042 052538 007417 026455 185555
000017 177760 177777 03l463 125252 170360 151322 133333
000037 177790 177777 042104 125052 170360 151322 185555
000077 177700 177777 050525 loGooe 170360 151322 ~13333:
000177 177800 000000 063146 052525 007417 026455 155555
000377 177400 000000 073567 052505 007417 026455 133333
000777 177000 177777 104210 125252 170360 151322 165555
Q01777 176000 177777 1ide3l 198252 17030 15132 133333
777 179000 000000 1gsese 007417 (026455 185555
007777 170000 177777 135673 125282 170360 151322 133333
017777 160000 000000 146314 052525 007417 026455 165555
037777 140000 177777 156735 125252 170360 151322 133333
077777 100000 000000 167356 0S2525 007417 026455 165555
177777 000000 177777 177777 125252 170360 151322 133333
PAT 9 PAT 10 PAT 11 PAT 12 PAT 13 PAT I4 PAT IS
000001 177776 172686 077777 153333 000000 177777
000002 177778 1SSBSS 137777 Qbbeer 177277 000000
D000 177767 leeece 127777 : 175575 B36000
Q00020 177757 179866 173777 163333 177777 000000
000040 177737 188588 176777 177777 00000C
000100 177677 172666 176777 153333 177777 000000
177577 158558 177377 (bbbb? 177777

000400 177377 172666 177677 153333 177777 000000
001000 176777 156865 177677 172777 000000

2000 175777 172666 177737 153333 177777 (000000
004000 173777 1SSSS5 177767 (Qbbeb? 177777 000000
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1551 ' flﬁfiiieigigflsglii
1674 13 OPERATIONAL SWITCH SETTINGS

1678 M BASIC DEFINITIONS

16 141  RPOY DRIVER COMMANDS

1683 167 TRAP CATCHER

1682 174 STARTING ADDRESS(ES)

182 COMMON TAGS

246 CONTROL PRRAMETERS

231  RPOY ADDRESS LIMIT VALUES

304  VALUES FOR FIRST OPERATION

326  ERROR POINTER TABLE

393 SETUP AND INITIALIZATION ROUTINE
642  MAIN PROGRAM

2427  ERROR MESSAGE GENERATION ROUTINES
2791  GENERAL SUPPORT SUBROUTINES

3883  TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS
3908  TYPE ROUTINE

3956  PRINT ROUTINE

4OOY  TTY INPUT ROUTINE

SRS RPERCS B R P SR BB SRR TS

i;iﬂ 4136  MACRO ROUTINES
};ia 4140 ERROR HANDLER ROUTINE
i;ig 417S  ERROR MESSRGE TYPEOUT ROUTINE

1716 4232  BINARY TO OCTAL (RSCII) AND TYPE
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TABLE OF CCNTENTS
122222212222 222 2212

CONVERT BINAR TO DECIMAL AND TYPE ROUTINE

SAVE AND RESTORE RO-RS ROUTINES

RANDOM NUMBER GENERATOR ROUTINE

ROUTINE TO SIZE MEMORY

DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE

SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE

DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

SINGLE LENGTH BINARY TO OCTAL RSCIZ ROUTINE

TRAP DECODER

TRAP TABLE

RH11/RPOY DRIVER - SINGLE/DUAL PORT VERSION

DATA, CONTROL, & STRTUS BLOCKS

TABLES, CONSTANTS, AND VARIABLE LOCATIONS

DATA PATTERNS

PRINTER/TELETYPE MESSAGES

PATCH ARER
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COPYRIGHT (C) 19741975
DIGITAL EQUIPMENT CORP.
MAYNARD, MASS. 01754

PROGRAM BY C. HESS

THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-DZQAC-A2).

FERREREAFRERRRRRERRERERERERERRREREERRRRERERRFRERRERRRRERRRRRERL RS

OPERATIONAL SWITCH SETVINGS .
ERERRREREEHERE R F IR R R

14

SWITCH USE
15 HALT ON ERROR
13 NHIBIT Ezgon TYPEOUTS
10 LL ON ERROR
7 DISPLAY ALL DATA COMPARE ERRORS
B DON’'T CHANGE PARAMETERS (LOOP ON PRESENT
g PARTIAL uscxsrgn DISPLAY IF ERROR
g NO ECC CORRECTION RESULTS DISPLAYED IF E
: D0 b NOT BROP UNIT i END OF TE
3 DISPLAY eEESS ssétognfg 'DCK’, 'DTE’, OR
g ¥HSEE UNCORRECT
3 IF DATR COMPARE ERROR 3 SW? SET, DISPL
3 nsnn{nnsn OF BUFFER
1 INHIBIT DATA COMPARSION AFTER READ ORDER
0 READ ONLY MODE

330 3690 36 96 36 36 38 36 038 00 36 36 36 36 36 36 36 36 36 36 38 6 36 36 36 36 3630 36 36 36 36 36 3890 90 36 3630 36 30 36 36 36 38 0 0 36 9036 30 36 36 36 36 36 0 6 30 36

BASIC DEFINITIONS
EHEERHEHHHEH R R R R

36
47
89
69
97
128

INITIAL ADDRESS OF THE STACK POINTER ### 1100 *¥»
GENERAL PURPQSE REGISTER DEFINITIONS

PRIORITY LEVEL DEFINITIONS

“SWITCH REGISTER™ SWITCH DEFINITIONS

DATA BIT DEFINITIONS (BITOO TO BITIS)

BRSIC “CPU" TRAP VECTOR RDDRESSES
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141

167

174

le2

246

139 RRERERRERRREREREREERRERRRRERLERERERRRERERRSERRRERRRRRRRRRRRERS

EFEREFREREREERRREERREREEREEERERRRREREEREREERRRRRRRRRERRRLEREREE SR

RPO4 DRIVER COMMANDS
FRERHHEHHHHHHHHHHHHHEHEEHEEE R A R R R AR R R AR AR

143 FEEREREREEREREXEEREREERREREREXEEREERERFXRRERERRRRRRERRERREEEER

EEERERERXERERRERERRERRERERERREREREREEERREEERREEEEEEEEEREREEEEEL %S

TRAP CATCHER
!!i!li!fl!!ii!!iii!li!iiii!li!!iiil!!!!l*l!l!ill*l*l!l!!iliili!il

170 ALL UNUSED LOCRTIONS FROM 4 - 776 CONTAIN A * +2 HALT"
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION O CONTRINS O TO CATCH IMPROPERLY LOADED VECTORS

FRRERFRREREREEREPEERRERERREERERLRERRRRERELREERERERREREREEEEREREEE
STARTING ADDRESS(ES)

008 363038 30 36 30 90 630 96 36 36 36 6 30 36 36 36 30 3636 36 96 6 30 36 30 38 36 00 36 00 36 3 96 36 30 36 3630 3600 30 30 06 06 30 30 30 00 30 30 30 3 0 0 20 00 0 0 6 6

180 33030 36 366 3036 06 36 36 98 36 36 3 36 30 36 36 36 36 38 36 36 38 6 96 36 6 36 36 30 36 36 36 36 36 36 36 36 36 0006 36 30 36 36 30 36 36 0 3630 3 30 36 0 0 0
3036 3 36 3638 30 3638 360 36 36 30 36 36 3 36 38 36 36 36 36 36 36 36 36 36 36 6 36 36 36 90 36 36 0 36 36 96 36 36 36 96 36 36 0 36 36 36 36 36 6 00 36 3 06 06 6 0 30 6 0

COMMON TAGS
B33 3036 300 00 3630 3036 9 30 36 36 36 96 36 36 36 36 96 36 36 36 3638 6 36 36 36 36 96 36 36 38 36 30 96 36 36 30 36 30 36 30 36 36 36 36 30 36 36 90 36 36 36 30 0 36 30 36 0

184 THIS TABLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM.

244 FT I3 30363838 30 36 3630 36 30 36 3636 36 96 6 36 36 36 36 36 36 36 36 30 38 6 36 36 36 96 96 30 36 36 36 96 36 36 36 36 6 30 30 30 0 30 36 30 30 38 0 0 6
36 30 36 36 3638 0396 3030 36 36 36 36 36 36 36 36 3698 96 00 36 30 36 36 36 36 36 36 36 38 36 0 30 30 3600 36 36 30 36 36 38 3 30 30 36 30 36 36 36 36 30 36 36 0 30 30 36 30 30 6
CONTROL PRRAMETERS

SRR T I3 T3 003636363000 36 363636 363036300 3636 3006 306 3 0 330 0 30

248 SR 33303333 A 3000 36 3636 3606 36 0036 I 0 6000 3636 30 30 3 3006 IR 2030 I

289 REREREERERREREREXRERERREEERRERERXRFERERFRERERERRRERERREREEREFEE
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29l

304

32k

393

EEEREEEREREERERERREREREERERERRFRERREREEREREREERERRRFAERERERRRRRERR

RPO4 ADDRESS LIMIT VALUES
L e i it i itiztdisiiisl’

293 EREREREEREERERFERFERREREREERERRE R RS RREERRRRRRRERRERRRRRRREE SR
302 P22 e et i I I e T T P P Y P P P S e S R P T P T o ]

FERREEERRFERREREREREEEERXRRERRRRRERRRERERERREREEEEEEERREEEEEEEE LSRR E

VALUES FOR FIRST OPERATION
FEEREAEAREREEREREREERERREREERERRRE R R R AR AR

306 HERERREREEREREERERARREREEREEEEREREREEREREEEREEEEREEEREEEEERERF
34 36309636 98 36 96 36 36 0 96 36 36 36 98 36 36 30 3636 6 30 36 36 36 6 90 36 36 36 36 36 36 36 36 36 30 36 30 36 0 30 36 36 36 30 36 06 36 36 30 00 36 36 36 0 00 30 26 6

F 3336360 36 3036 36 30 0 30 36 36 38 36 36 36 36 30 36 9036 36 38 90 06 36 38 36 36 00 06 36 38 30 36 36 36 36 30 30 30 36 36 0 36 30 36 0 0 36 36 30 36 0 0 26000 6 0

ERROR POINTER TRBLE
FHHHHHHEHHEEHHHHHEHHENEEHEHHHHHEHENNEHHHHHHEEEENHHEE R R

328 THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCU
THE INFORMATION IS OBTRINED BY USING THE INDEX NUMBER_FOUND IN
LOCATION SITEMB. THIS NUHBER INDICRTES WHICH ITEH IN THE TABLE I
NOTELl: IF SITEMB ISO T Y PERTINENT DATA IS (SERRPC).
NOTE2: EACH ITEH IN THE TABLE CONTAINS 4 POINTERS EXPLAINED RS

z

334 EM ;sPOINTS TO THE ERROR MESSAGE
DH ;sPOINTS TO THE DRTR HERDER
) ; sPOINTS TO THE
OF ; sPOINTS TO THE TR FORMAT
381 EHHHEEHHHHEN HHHHEHHHHEE HHHHEEHHHHHEEHHHHHEE R

23R HHHHHENEHHHHHEHHEEEEEHHHHEHEEHHHHHHHH R R R R
SETUP AND INITIALIZATION ROUTINE

BN HHHHHHEE I HHHHEEHHEHHEHHHHEEHHHHHHHHEHE

398 E3HHHHEHOHHHHHHEH O HHHHHEOHHHE R R

40 FREEREFRERRRREREEREEXRERRRFRLRXREERRREEREERERERRERERRRRERRERER
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b42

e4a7

279l

3883

3908

EREEREEREREREEREREXRLERREREREFRRRRERLERREERXEERRRRER R XA RRRZRRER

MAIN PROGRAM
1 FEEREEE IR R R RREEH R AR AR R

B44 FREREEREXXFRERERREREXERRERXEERERXELRXERRRXERRRRERREFRRRLEE R L% %
24es FREEREREREEREEEREEREEREREEEEREXEXEEEEEREERERREREREEERER R LR L %R

FRERRERE R EEE RN E RN TR TR T332 3032 26362303 2030 3 00 36360 30 300 30 6 26 2

ERROR MESSAGE GENERATION ROUTINES
FEEEREREXREREREELRERERREREREREEREFREREREEREREEEEEEEEREREREEEEEEEE

2429 3 336 300 30 96 36 36 36 36 36 36 36 36 0 6 46 36 36 36 36 36 36 36 36 36 36 36 96 6 36 36 36 36 36 36 36 36 36 96 36 J0 36 20 36 36 36 36 0 0 36 30 36 366 6 2
2789 FEERRRLLERRFRREREEREREEREREREXXERREEEEREEREREREEEEEREREREERES R

EEEERFREXEERERERFEEERRERERRERLXRXRERERREEERREEEREEEEREEEEEREEER RS

GENERAL SUPPORT SUBROUTINES
REREE R

2793 6903036 36 36 36 3 36 36 36 36 36 3 36 36 36 36 36 36 36 36 36 36 96 36 36 36 96 36 36 36 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 36 36 30 6 36 36 6 36 36 36 36 36 3 6

3881 636 3698 36 36 36 36 36 36 36 6 36 36 36 36 6 96 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 6 36 36 36 36 36 36 36 36 3 6 6 36

l!il!lll!illl!ll!!!!!!iilli!illlilllliiil!!!iiiiiilll!ilil!*i!l*!}ﬂ

TYPE NUMERICAL RSCIZ STRING SUPPRESS LEADING ZEROS
e T T P T T L L Lk

3885  CALL
. MOV SNUMADR, - (SP) :FIRST ADDRESS OF ASCIZ

JSR PC, 388SUPRS

3906 R E LR A E R R EE R A I F R AL RSP R IR AR AR RN P RS F B F R P TR PR AL R R E 2 4L 2%

39 96 36 36 30 9 36 38 36 3038 36 96 36 36 36 36 36 36 36 36 36 6 36 36 36 36 38 6 36 36 36 36 36 6 36 36 36 36 6 36 36 36 36 36 36 36 30 36 36 36 36 30 36 0 30 36 36 36 36 30 30 %

TYPE ROUTINE
B EHHHHHHEHEEEEHHHHHHEEH N EHHHHHEEEHHHHHHHHHHHEHEHH

3910  ROUTINE TO TYPE ASCIZ MESSAGE. HESSRGE MUST TERHINQT§F¥E;H A ONE

THE ROUT NE WILL INSERT A NUMBER OF NULL CHARACTERS ALI

NOTEL: CONTAINS THE CHRRQCTER TO BE USED AS THE FILLER CH
NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED
NOTE3: SFILLC CONTRINS THE CHARRCTER TO FILL AFTER.

CALL:
1) USING A TRAP INSTRUCTION
TYPE , MESADR ;MESADR IS FIRST ADDRESS

OR
TYPE
MESADR
2) USING A JSR INSTRUCTION
MOV PS,=(SP) ;PUSH PROCESSOR STRTUS W
JSR PC,STYPE sCALL TYPE ROUTINE
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3956

4004

MESAOOR ;FIRST ADRESS OF MESSAGE
3954 REREREREREERERRERHHHHEEEERRE R R SRR AR AR R AR
EERERRERFERERRERIRFERRRERRRRRERERRRRERRRE RS RS R R RERERRR IR IR RRRE
PRINT ROUTINE
EHHERHEHR PRI R R R R R RN R R R AR

3358 RCUTINE TO PRINT ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O

CALL:
1) USING A TRAP INSTRUCTION

DISPLY ,MESADR ;MESAOR IS FIRST ADDRESS COF AN A
PRINT
MESADR
2) USING A JSR INSTRUCTION
MoV PS,=(SP) ;PUSH PROCESSOR _STATUS W

JSR PC, SPRINT :CALL_PRINT ROUTINE
MESADDR ;FIRST ADRESS OF MESSAGE

4002 36303 36 36 96 3 36 36 36 36 36 3 36 36 36 36 36 36 6 36 36 38 36 36 36 38 36 36 36 36 3630 30 30 2630 36 36 36 30 36 36 30 36 36 20 30 3026 00 00 36 0 000 0 2

EREREXERREEXEXEEEXEREREEEEEEXREXEREEREXRERERXEREEREREREEREEERERE LR

TTY INPUT ROUTINE
FEEREHHHHHENNHHHHHHHHHENHHH R R R

4006  TK INITIALIZE ROUTINE
THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUELE
gSEEP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

JSR PC,STKINT
RETURN
4022  TK SERVICE ROUTINE
THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

HOS7 EEEEREREARENE R R
EHEE ROUTINE WILL INPUT R SINGLE CHRRACTER FROM THE TTY

RDCHR ; INPUT A SINGLE CHARRCTER FROM T
RETURN HERE sCHARACTER IS ON THE STACK

4072 6903336 6 90 96 9636 36 36 3636 36 36 36 36 38 36 38 36 30 96 36 36 36 36 36 36 36 36 36 36 6 00 30 36 36 3600 2630 36 20 0 000 0 0 00 0000 0 0 20 20
EEEE ROUTINE WILL INPUT A STRING FROM THE TTY

ROLIN ; INPUT A STRING FROM THE TTY
RETURN HERE ;ADDRESS OF FIRST CHARACTER WILL
s TERMINATOR WILL BE A BYTE OF AL
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4136

4140

4175

4232

4134 EEEXEEREREEELXEEREZERFRRRERELERREEEXRERERRERRREXRRRRRRRRR L2 RS

EEREERERRREEREXEREREREEREREEREXRXEEEXERERXEERXEXRRRXXRRRAXEE XA 2R

MACRO ROUTINES
FEEEREREBEEREEEEREEEERERREEEEREREEEFRXERERLERFXRRREEERRERE LR X 1%

4138 EEEXXEREXEZEEXXXXEEXXEEEXXREERXEXEREXFEREREEEREXERLERERERREE RS %

FREREREREERF KI5 5333653363636 39 3636 36 36 96 36 30 36 36 0 36 36 36 3 36 36 36 36 36 2 36 30 36 3636 0 30 26 6 0 0 6 6

ERROR HANOLER ROUTINE
EREREREEREREERREEEREERRREIRHH

4142  THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
SAVE THE ERROR_ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
AND GO TO SERRTYP ON ERROR
THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
SWiS=1 HALT ON ERROR
SWi3=1 INHIBIT ERROR TYPEOUTS
SgtE=1 BELL ON ERROR

ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER
Y173  SEERERREREEEEEEEE MR R R AR 12

EREXEREEEEEEEEEEREEEEREEEEEREREREEREEEEEEEEEREEEEEEEEEEEEEREEEEE LS

ERROR MESSRGE TYPEOUT ROUTINE
ERERRFEEREREEE TR TR R R RS HRRRR AR

4177 THIS ROUTINE USES THE "ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE
ERROR_IS TO BE REPORTED. IT THEN OBTRINS, FROM THE "ERROR TRBLE"™
AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

4230 FERERXERREREXXEREERERXREFLERERREEEEEREREERLEREEERERRERREREERRRE

FEERREEEREREEEEREEEEREEEEREEEEEEEEEEEEEEREEEEEEEEEEEEEEREREEEEREE

BINARY TO OCTAL (ASCII) AND TYPE
F 3 3336363636 36 36 9 36 96 36 363636 36 36 36 36 30 9 36 00 36 36 36 36 36 36 36 36 36 36 96 0 00 36 00 36 3630 36 36 38 6 0 36 00 30 30 30 36 36 36 0 26 0 0

4234 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-D.G
OCTAL (ASCII) NUMBER AND TYPE IT.
g;EEOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS

MOV NUM, =(SP) ; sNUMBER TO BE TYPED

TYPOS ;sCALL_FOR TYPEOUT

.BYTE N ;3N=1 TO & FOR NUMBER OF DIGITS
BYTE M ;3M=1 OR O

;3 1=TYPE LEADING ZEROS
; 10=SUPPRESS LEALTNG ZER

$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PRRAMETERS AS THE
EAEEOS OR STYPOC

MOV NUM, -(SP) ; sNUMBER TO BE TYPED
TYPON ;sCALL FOR TYPEOUT
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4310

4378

gAKEOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMEER

MOV NUM, - (SP) ; sNUMBER TO BE TYPED

TYPOC ;sCALL FOR TYPEOUT
4308 FRRF L ERFRRRRRRREREREERERRERREREIRF R ERERRRRERRRRERBREARER
EERERERRRRRIRRRRER 25 e ddassaztarsatadd iz izl iia ity

CONVERT BINARY TO DECIM- ~nND TYPE ROUTINE
FREEFFEFRRRRRBHHER L 2 RRHHHRRRE R R RS RN ER

4ale THIS ROUTINE IS USED TO- CHANGE A 16-BIT BINARY NUMBER TO R S-DIG
SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER
NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE T
BEFORE THE FIRST DIGIT OF THE NUMBER. LERDING ZEROS WILL ALWAYS
ggEtRCED WITH SPACES.

MOV NUM, = (SP) ::PUT_THE BINARY NUMBER ON THE S
TYPDS : 2160 T0H$HE ROUTINE

4376 EEERREXEXEREXXLXEERXEEXREEEXELEXEEXEEREEXEEERRERERERERERERREREEE
EEEREEXXXERREREXERXEEXERXEREXERERERXXERXRFRREXRERELEEEREEREEREERE

SAVE AND RESTORE RO-RS ROUTINES
EREFERXEREXEREEXEEXXERXEEELEERRERERREREXEERRRXREFXRXEERERFXRERAREFER

4380 SAVE RO-RS
CALL:

SAVREG
UPON RETURN FROM $SAVREG THE STACK WILL LOCK LIKE:

TOP===(+15)
+2---(+18)
+4---RS
+8---R3

+10---R2

+12---Rl
+14---R0
4407 RESTORE RO-RS

CALL:

RESREG

Y422 EXEREEREREFEXXEREXEERERERRRERXEXERERERRREXREEREREXXXXRRERERERR
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4424  RANDOM NUMBER GENERATOR ROUTINE
FEEFERRRRRRRRPIESREREPRRSRRRIRRRFRSRRRRRFRREREIRSF SRR RE BRI RRRAS

4426 THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATO
WITH A RANGE OF O TO 2(+433)-1.

EErE CALL:
JSR PC,SRAND +:CALL THE ROUTINE
RETURN ; sRETURN HERE THE RANDOM
: sNUMBER WILL BE IN
s s SHINUM, SLONUM

44€3 ERERREERFRERREFERRRERRERREREERERFFRRRELEFRFRRRERRRRRERERREREES
FEERRERRRFERFRERERRERRRARERREIRERFRRERFRRERERREERRRBEFERARFRRREREREF

4471  ROUTINE TO SIZE MEMORY
EERERRERERFREFRRRRERREERRERRRR BRI RSB RRRRERERRERERER RS RRRARRRS RIS

4473 CALL:
JS? PC,SSIZE

RETURN
SLSTAD WILL CONTRIN THE LAST AVAILASLE MEMORY LOCATION
H497  FRERERREEERREEEEEHEE R R R R R R AR5

FEEERERERERRFRRERERRERRERRERREREREERFERFHERRERERERREREREERERRFEEE

4495  DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE
FEESREERPRERFRERERERRRRRHRRAREREHRERERBRRIERRR R R R RRERERERE R RN

4801 THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED
ggg§¥?bE(RSCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE

CALL
MOV 8PNTR, -(SP) ; ;POINTER TO LOW WORD OF BINARY

JSR FC, 3880820
RETURN :; THE FIRST ADDRESS OF ASCIZ
HSEU EREEEREE PR R PR R R R R R R R IR R R R R R R EF R R IR A PR R PR R EREE RIS

SRBYRR PRI E BB N R R ORI B oo 10 in £ ohe- DD PR B

uroruror oo oorofoo oo Moo MorofomofororofororoMurrVMIOIVIVIVIVIUIVNY - -
B0 Bt Bt Bt Bt Dot Bt ot Pt Bt ot Bt Bt Pt B8 Pt Pt Pt Pt Pt Pt et e ot ot Pt Pt e Pt B 4 Pt B 8 Pt Pt ot Pt Pt Pt Pt Pt Pt
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FERRERRRRPRRFRBRRPERERRRERERRFRRRE PR SRR REFERRRERRERERF L2 RN 2EES

4562  SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE
R T T e e s e T e 2 e a et T e e e e e

4564  THIS ROUTINE WILL CONVERT A 1E-BIT 'UNSIGNED BINARY NUMBER TO Af
EQEE&NED DECIMAL ASCIZ NUMBER.

MOV NUMBER, -(SP)  ;;PUT BINARY NUMBER ON THE STACK

JSR PC, 3885820 :CALL

RE TURN .,RDDRESS OF THE 1ST ASCIZ CHAR.
4579 T S L T T T e e e L T PR T
432 BELRE S EPE PR ERPREE IR LRI AR DR F PR EL IR BREFIF IR LSS FLFIERIFLFHESP 435 %

4S80  DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
FEEEREEFERERBRERERERFRRRRRIRRERRERERR I

4582  THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
REEGNED OCTAL ASCIZ NUMBER.

MOV 8PNTR, -(SP) .,poxmen TO LOW WORD OF BINARY
JSR Pc, 2380820 .,cnu. THE ROUTINE

RETURN :THE ADDRESS OF THE FIRST ASCIZ
4618 FERRPERFEFREF LB R F LR R E R R IR BF AR IR SRS RFE PRI SRR ISR EFE R LI 2R RS
PREFFEEREEIEFP IR BRIERER AR R IR R PR LS RES PR R E B X R R PRSP E R RA L2 ERREER

4620  SINGLE LENGTH BINARY TO OCTAL ASCIZ ROUTINE
REEFEEFRERFEFFEEERERBRREEEE R E R IR R

4622  THIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN
ALEGNED OCTAL ASCIZ NUMBER.

MOV NUMBER, -(SP)  ;:PUT BINARY NUMBER ON THE STACK

JSR PC, 3885820 s sCALL

RETURN : ADDRESS OF 1ST ASCIZ CHAR. IS
4635 FREEFRERERRRRERRERERRRFRERRRRERERRRRE R R R R RN LR RERA R RRERRE
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TRAP DECODER
ERRRERRERERREFAARRREERRRRERFRRRSRRERRRRIRERRERERA RS R RS RERRFRR AR

4633  THIS ROUTINE WILL PICKUP THE LOWER 3YTE OF THE “TRAP™ INSTRUCTI
AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADD
OF THE _DESIRED ROUTINE. THEN USING THE RDORESS OBTAINED IT WILL
GO TO THAT ROUTINE.

EEERERRERERRREREREREEERRRERRERRERRRREERERRREERERRRRRERRRERRERERES

TRAP TRELE
ERERRAREERRIERERERSREFREAS B LR RERRERE R R RRRR AR S AR RERRIRER SRR AS

4853  THIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLE
BY THE "TRAP™ INSTRUCTION.

4676 EREEREREFERRERREEREERFERERRERRERERRRREFRRREREFRERRRREREREERERE

o
R

ERREREFERERRREREREREERERFERERRFRERRRRLRERREREFRERRRRERRRHEREREE RS

RH11/RPO4 DRIVER - SINGLE/DUAL PORT VERSION
I e I T e Tl

4681  COPYRIGHT (C) 1974
DIGITAL EQUIPMENT CORP.
MAYNARD, MR 017%4
RUTHOR: JIM LACEY/CHUCK HESS
HEBE HEEHEHHHHEERE R R R R R AR

4688 E;ORRGE FOR RHD?I, RHERl, RHER2, AND RHER3 ON AN ERROR "2" OR "S

ERRS =
RPERRG+2 = RHER)
RPERRS+4 = RHER2
RPERRS+6 = RHER3
4699  TABLE OF DRIVE ACTIVE INDICATORS (DRVACT=8 BYTES)
DRVACT=0 IMPLIES DRIVE IS IDLE
DRVACT>0 IMPLIES DRIVE IS ACTIVE WITH A COMMAND
DRVACT<0 IMPLIES DRIVE IS ACTIVE WITH AN ERROR RECOVERY OPERATIO
4713  TABLE OF DRIVE STATUS INDICATORS (DRVSTR=8 BYTES)
DRVSTA=0 IMPLIES DRIVE IS OFFLINE
DR ""S }""-Ifé DRIVE §s ONL INE
DRVSTA<O IMPLIES DRIVE IS UNSAFE OR NONEXISTENT
4727  TABLE OF DRIVE TYPES (DRVTYP=8 WORDS)
DRVTYP WILL CONTAIN THE DRIVE TYPE OF ALL ONLINE, OFFLINE, AND
UNSAFE DRIVES. IF A DRIVE IS NONEXISTENT DRVTYP WILL BE ZERO.
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~N

ATION INDICATORS
NOT ACTIVE ON THE CRIVE
IN PROGRESS

eg3e 4740  TRELE CF DUAL
e233 DPINT=0 IF INI
34 DPINT<O IF INI

1

4783 TRBLE PEND

L

QUESTS
ORT REOUEST IS NOT PENDING FOR_THAT
ORT REQUEST IS PENDING FOR THAT ORI

—
.- 'D'UR —

4766  TRANSFER WAIT FLAG
THIS IS A_ONE WORD
“DPB" OF THE I1/0 OPE

I
4772 SEMCH WRIT KEYS (SRCHWT=1 WORD

4780  RPO4 DRIVER ACTIVE FLAG
RCTDRV=0 IMPLIE I
ACTDRV>0 IMPLIES DRIVER I

4786  SOFTWARE TIMER ROUTINE ACTI
ACTSTR=0 IMPLIES SOFTWARE T
ACTSTR>O IMPLIES SOFTWARE T

4792  UNLOAD FLAG ( LG=8 BYTES)
ULDFLG=0 IMPLIES NO UNLORD COMMAND
ULG'LG>8 PPLIES UNLORD C IN PRCGRESS
ULDFLG<O IMPLIES UNLOARD C IN WAIT QUELE

4806 0K _AHEAD COUNT (LACNT=8 BYTES)
LQCNT WILL INDICATE THE NUMBER OF LOOK RHERDS PERFORMED

4818  SAVE REGISTERS FLAG (SAVEFG =1 WORD)
SAVEFG <0 IMPLIE Sﬂ& THE HHll/RPO'll REGISTERS WHEN THE
OPERATION IS COMPLETED AS PER (DPB+1
SAVEFG=0 IMPLIES SAVE THE RH11/RPOM REGISTERS RS PER
(DPB+14), AFTER AN ERROR.

4826  SEEK FLAG_(SEEKFG=1 WORD)
SEEKFG=0 IMPLIES WHEN THE DISK ADDRESS ISN'T IN THE WINDOW
sgﬂ DATA R_START A SEARCH COMMAND
EKFG<O IMPLIES DATA TRANSFER WILL DO IMPLIED SEEKS,
DISREGARD THE WINDOW

4834  TIMEOUT TABLE (TIMER
THIS TABLE CONTRINS

=8_WORDS)
THE TIME ALLOWED FOR AN OPERATION

R RS S e e
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4846

4852

4865

4870

4875
4877
4879
4881
4884
4907

43915

4963

4968
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s T vy ROICI ey w0

TUW=+N (Nﬂésg N=0 TO 7) IMPLIES DQ¥R TRANSFER UNDERWAY ON DRIVE
QTTENTION BITS_TABLE_(ATRABIT 8 YTES)

THIS TRBLE CONTRINS THE CORRESPONDING BIT TC EACH CRIVES
ATTENTION BIT

RPOY TO RH11 "MASS CONTROL BUS PARITY ERRORS™ (MCPE) ALLOWED BEF
CALLING IT FATAL (MCPEMX=1 WORD)

STORAGE FOR RPADR (THE FIRST ADDRESS (776700) OF THE RH11/RPO4)
RPVEC (THE VECTOR ADDRESS (254)), AND RPVEC+2 (THE BR LEVEL (5)}

MAXIMUM NUMBER OF LOOK RHERDS ALLOWED IS 4 (MXLACT=1 WORD)
MAXIMUM DELTR DELAY IS 8 SECTORS (MXDLTA=1 WORD)
MINIMUM DELTA DELAY IS 2 SECTORS (MNDLTA=1 WORD)
MAXIMUM SERRCH FOR I/0 WINDOW IS S SECTORS (MXWNDW=! WORD)
DEFINITIONS OF THE RH11/RPO4 ADDRESS INDEXES
RH11/RPOM DRIVER INIT. CODE
THI? ROUTINE WILL DETERMINE WHICH RPO4 DRIVES ARE
RILABLE FOR TESTING AND SET THE DRVSTR INDICATOR

THE _PROPER STATE FOR EACH DRIVE
gglf THIS ROUTINE CALLS DRVINT

JSR PC,RPINIT
RETURN

NOTE: THE "P’ OR "L’ CLOCK MUST BE STARTED

B althe wsms'ss 6 HRERIE 985 Kl

TT0R ARE CHECKED TO
f THEY nﬁs ALL on M%'tpemmc ON THEIR STATE,
gg&rn IS SET TO THE PROPER CONDITION.
MOV SDRVNUM, R1 mivs NUMBER TO Rl
?&‘a’ m\’r?ﬁr an Y A je OF mu/npm -
RETURNI nosp os Lmi.n (PARITY)
RETURN2 RETURN
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- 5032

5036

5143

5330

8373

s42l
S440
5643

5669
5670

REGUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST

CALL

IR RO,38RPOY

RETURNI
RETURNe

THE R
SﬂbhESS OFquINTéR OF DRIVES PA
sRETURN HERE IF GUEUE IS F
:RETURN HERE IF REGUEST IS IN QU

8SEEHIZER-CRLLED FOR A PARTICULAR DRIV

MoV #DRVNUM,R1
JSR PC,0PT

COMMAND INITIATOR
CALL
MOV $DRVNUM,R1

MOV 0P8, R2’
ISR pc,cl?

LOOK AHERD ROUTINE
CALL
MOV $DRVNUM,R1

?OV ODPEARE
RE?URNI
RETURNZ
RETURNS

INTERRUPT SERVICE ROUTINE
TRANSFER DONE ROUTINE
FORCED WRITE CHECK ROUTINE
SPECIAL CONDITION ROUTINE
RPOY TIMER ROUTINE

CALL

A T

SOFTWARE TIMEOUT ROUTINE

CALL: STO
%
&

DRI NUHBER T0 Rl
sSETUP A COMMAND

;DRIVE NUMBER
;ADDRESS OF DPB

;C1?= CI1,CI3, OR CI4
+ WHERE :

sCI1=DATA TRANSFE

T W™ 1

;ORIVE NUHBER

POIN 0 OPB

CI'ECK TI-E WINDOW
ROR RE

ST R SEARCH

STQRT A DATA TRANSFER

gEhffPsgozlqiﬂéﬂ HI%&NéECONDS CN

;ORIVE NUMBER
sCALL--DRVACT MUST BE NONZERO
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S764

S806

5850

Ses0

5901
£35S

5979

8941

S9%

6013

ROUTINE TO READ A RH11/RPO4 REGISTER
CALL

JSR RO,RD.RP G0 READ A REGISTER
INDEX :REG. INDEX FROM BASE

ERRADR :ERROR ADDRESS--PROCESS ERROR ST

:AT THIS ADDRESS
RETURN :CONTENTS OF REG. IS ON THE STAC
ROUTINE TO WRITE A RH11/RPOM REGISTER

MOV DATA, -(SP) :DATA TO BE LORDED ON THE STACK
JSR RO, WRT.RP :CALL THE aounrc T0 LORD(WRITE)
INDEX .moex OF THE REGISTER T0 BE LOA
ERRADR :ADDRESS TO RETURN TO ON AN ERRO
RE TURN :ERROR FREE RETURN

Egﬂms TO SAVE THE RH11/RP0O4 REGISTERS AS PER DPB+14

MOV $DPBNUM, R2 :DPB_POINTER TO R2
JSR PC,SVRH1 1 :SAVE THE DRIVES REG'S

g&ulms T0 SET THE INTERRUPT WITHOUT GETTING A “TRE™
MOV 8DRVNUM, R1 ;DRIVE_NUMBER TO R!
JSR PC,SET.LE SET *IE*
RETURN

QUEUE COUNT

ggi.LJLTINE TO CLEAR ALL OF THE REQUEST QUEUES
JSR PC,CLRQUE

EMPTY THE QUEUE SPECIFIED BY Rl

CALL

MOV DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR PC,EMPTYQ

ROUTINE TO PUT A REQUEST IN QUEUE
CALL

HH88 SDRVNUM,R1 ;OR

S B ErasTnae

RETURNL sRETURN HERE IF G.ELE %S

RETURNE sRETURN HERE IF REQUEST IS IN QU
w“‘ TO GET THE “DPB™ RDDRESS OF NEXT REQUEST IN QUEUE

N

gﬂlﬁﬂ N THE REQUEST

RE-‘-O IF NO REQUEST IN QUELE
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6029 ggEIINE TO "POP" THE REGUEST FROM GUEUE
MOV RVNgH ;DRIVE_NUMBER TO R
JSR sCALL _TO REMOVE R
RETURN ; Re=ADDRESS OF DPB REHOVED

8046  ROUTINES TO SAVE RO-RS AND R1-RS

6048 CALL: SAVROS
JSR RO, SAVROS
RETURN sRO-RS IS ON THE STACK
CALL: SAVRIS
JSR RO, SAVRIS
RETURN sR1-RS IS ON THE STACK
UPON RETURN FROM SAVROS AND SAVRIS THE STACK WILL LOOK LIKE:
+12 RO 3,
+10 Rl
+06
+04 R3
+02 Fd
TOP RS
8074 ROUTINES TO RESTORE RO-RS AND R1-RS
CALL: GETROS
JSR RO,GETROS
RETURN ;RO-RS HAVE BEEN RESTORED
CALL: GETRI

S
JSR RO,GETR1S
RETURN ;R1-RS HAVE BEEN RESTORED

6093 FREREREEFRERERERRERFREEREEREREREEEERREEREEEREREEEEEEEREEEFE2ER
30303630 30 00 3030 36 J 00 36 36 36 30 30 30 30 36 3000 0 00 36 3636 36 00 30 36 30 36 30 96 00 36 36 38 38 6 36 36 36 0 00 36 36 36 38 6 36 36 36 36 0 36 36 36 6 36 0 36 36 %
DATA, CONTROL, & STATUS BLOCKS

FHEREERERRERE R R R SRR RN
6097 30 36903036 300 30 36 3636 30 90 96 36 3636 98 98 36 36 36 36 0 36 36 36 36 36 36 30 36 36 36 38 36 3036 36 38 36 30 36 30 3 36 90 30 36 30 30 30 36 30 30 6 30 00 0 0

6826 EEEEREERREERRREEXREREERERERREREXRERRFEERREEREREREEEEEREREREEEE
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6828

6336

7293

8147

EEXEERXRARRERREERRERERRERERREFRRRERELEEREERRRRERERFERREERRERRELES
TABLES, CONSTANTS, AND VARIABLE LOCATIONS
EFREEERRREREREEEREREEERERREEEREERRERERR R RREERRERRRERRERRRRRRER

£830 EEEERERERRERERREREREEERERERREERRERFREFRRREREREERRERRREREREE A1 £
BINM ERERREREREERREREEREREFEREFRRERERERREFRRREERERRRERREREXERREEEER
EEREXEERREFERRRFRERREEEXRRREEREREAAEREFRRRRRRRREERERREREREZRERE SR ER

DATA PATTERNS
FRERFERFRRERRERRERRXERREREEEFRREREREEREREEREEFREREEEEREEEEEEEEEEER

6998 FRERRERERRFEFERFREERFREEREREREXRREEREREREERFRREERRERREREEEEREF
7¢91 3696 3636 36 96 36 36 36 36 36 36 36 36 3 36 36 3 3¢ 36 36 3 36 36 36 36 36 36 36 36 36 96 36 36 9 36 36 36 36 36 36 36 36 38 3 36 36 36 36 36 3 36 36 36 36 36 3 36 36 36 6
FREREFREEEEEEEEEFEEEEERE R EEE R TR E R R R EE R EEEEEEREEEEEEREEE
PRINTER/TELETYPE MESSAGES
REERRERERERERRRRRREFRRRRERREREFRERRERERRRRRRRRRRRRRRERERRRRRRRRAE

7295 303036 06 36 363 36 36 6 36 30 38 36 36 36 36 36 36 3 36 96 36 36 36 36 06 96 36 3 36 36 36 30 36 36 96 36 36 6 36 30 00 36 3 0 30 36 S0 0 0 0 0 2 R R
BI4S ST T30 0 0006 36 00 36 363 0030 06 06 36 36 00 36 30 36 36 36 30 00 36 30 00 06 330 06 030 06 30 3 2 0N N R RE RN R
;z#g;*a;gslil!Iili!illllll!lllililillllllllliililllIil!llllil!lil
EFEEREFREREREREERREREREFRERXRRERRRFRREEXERREERREREERFREERERERRE LR

8149 FRERFEERERERRERERERREREXERERLREERXEERERRERERRERFERERRRREREREER

8153 EEEERERRERERREFREREREREERRRERRRRERRERREREREEARRERERFERERRLRERR

T e
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'

.TITLE MAINDEC-11-DERPN-B
+#COPYRIGHT () 1974, 1975
:¥DIGITAL EQUIPMENT LORP.
;nnvnnno MARSS. 01754
;Pnocnnn BY C. HESS

*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
iPRCKRGE (MRINDEC-11-DZQRC-C2), SEPT 14, 1976.

SBTTL OPERATIONAL SWITCH SETTINGS

;: SWITCH USE

L% 15 HALT ON ERROR

F¥ 13 INHIBIT ERROR TYPEOUTS

¥ 10 BELL ON ERROR

¥ 7 DICPLAY ALL DATA CONPARE ERRORS

¥ 6 DON’T CHANGE PARAMETERS (LOOP ON PRESENT VALUES)
¥ 5 PARTIAL REGISTER DISPLAY IF ERROR

'y 5 NO ECC CORRECTION RESULTS DISPLAYED IF ERROR

'x g DO NOT CHECK FOR MAXIMUM ERROR COUNTS

¥ M D0 NOT onopmxrw-lf'nnomsnoorrss REACHED
¥ 3 ISPLAY ERROR SECTOR IF 'DCK’, 'DTE’, OR 'WCF’ ERROR
% - DISPLAY SECTOR IF *DCK’ ERR ' UNCORRECTABLE AFTER
¥ 3 IF DATA COMPARE ERROR & SW? SET, DISPLAY

Ly 3 - "REMAINDER OF BUFFER

¥ 1 INHIBIT DATA COMPARSION AFTER READ ORDERS

g 0 RERD ONLY MODE

'SBTTL BASIC DEFINITIONS

A *INITIAL ggDRESS OF THE STACK POINTER ¥% 1100 #**

$TACK=
: :BASIC DEFINITION OF ERROR CALL

EQUIV EHT ERROR
.EQUIV IOT,SCOPE ; sBASIC DEFINITION OF SCOPE CALL

lHISCELLRNEOUS DEFINITIONS "
fT= +:C0 ron HORIZONTAL TAB
LF= 12 3CODE FOR LINE FEED
CR= 15 :CODE FOR cmmce RETURN
CRLF= 200 .,cooa FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : :PROCESSOR STRTUS WORD
.EQUIV PS,PSW
;TKLHT: 172774 ..g;ncx LGxr ne&z¥rgg
IRG= 177772 oussr REGISTER
DSWR= 177570 nnnounas SWITCH REGISTER
DDISP= 177570 ,.unnounns DISPLAY REGISTER

: ¥GENERAL PURPOSE REGISTER DEFINITIONS
0= .o s ;GENERAL REGISTER
Ri= ; ;GENERAL REGISTER
Re= zg ; ;GENERAL REGISTER
R3= % : ;GENERAL REGISTER
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RYy= %M ; s GENERAL REGISTER
RS= %S + : GENERAL REcigrgn
Rb= %b : 'GENERAL REGISTER
R7= %7 : :GENERAL REGISTER
SP= %6 : 1STACK POINTER
PC= %? : :PROGRAM COUNTER
- ¥PRIORITY LEVEL DEFINITIONS

PRO= O : s PRIORITY LEVEL O
PRl= 40 ; ;PRIORITY LEVEL 1
PR2= 100 : PRIORITY LEVEL 2
PR3= 140 : tPRIORITY LEVEL 3
PR4= 200 : tPRIORITY LEVEL §
PRS= 240 : :PRIORITY LEVEL S
PRE= 300 : :PRIORITY LEVEL 6
PR7= 340 : tPRIORITY LEVEL 7
- ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
SW1S=" 100000

SWi4= 40000

SWi3= 20000

SWi2= 10000

SWll= 4000

SWi0= 2000

SW0S= 1000

SWO8= 400

SW0?= 200

SWie= 100

SWOS= N0

SWo4= 20

SWi3= 10

SWie= 4

SWol= @2

SWoD= |

LEQUIV Su09, SW9

'§3H§¥ u07,sue

. »

-EQUIV uus,gﬁg

.EQUIV SuO0S, SWS

.EQUIV SWO, SWY

.EQUIV SW03, SW3

EQUIV SW02, SWe

EQUIV SWOI,SK1

EQUIV SWOO, SKO

- #DATA BIT DEFINITIONS (BITOO TO BITIS)
8IT1S= 100000

BITiN= 40000

BIT13= 20000

Bitie= 10000

BIT1I= 4000

BITi0= 2000

BITOS= 1000

BITO8= H00

Bi107= 200

BITOe= 100
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OO —4————
ooc

00 00 00 60 00 00 G D (D (5 0= 10 0= TV £

¢
RESVEC= 10
TBITVEC=14
TRTVEC= 14
BPTVEC= 1M
I0TVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= B4
PIRQVEC=240

o"~N0W

LEooo
OS=nwr
00 (0 00 00 00 00 0D tO U G
Lo L e L o e L L e e e T =)
A A —
O MW LU0 000

;aegéc "CPU" TRAP VECTOR R?DRESSES

ME OUT AND OTHER ERRORS
,,R%SEEV%D AND ILLEGAL INSTRUCTIONS

I
; ; TRACE_TRAP
! BREAKPOINT TRAP (BPT)
,,INPUT/OUTPUT TRAP (I0T) ¥%SCOPE¥*
' POMER FAIL
,,EHULRTOR TRAP (EMT) **ERROR¥¥
t*TRAP" TRAP
t 1 TTY KEYBOARD VECTOR
t1TTY PRINTER VECTOR
: 1PROGRAM INTERRUPT REQUEST VECTOR

33 EEEECEEERREEREEEEER A FRERERRFRERRERERERRARER AR F R ERREFHERER RS

.SBTTL RPC4 DRIVER COMMANDS
53 EREREEERERERERRRHE I RR R EREEEER R R R RRRREERRERR SRR RS

RNOP= 10!
UNLORD= 103
SEEK= 10S
RECAL= 107
DRVCLR= 111
REL= 113
OFFSET= 11S
TC= 117
PRESET= 121
ACK= 123
SEARCH= 131
GETREG= 141
SETFMT= 143
SELDRV= 145
WCKD= 151
WCKHD= 1S53
WRTDAT= 16
WRTHD= 16
RODAT= 171

;NO OPERATION
i UNLORD

; SEEK

; RECAL IBRATE
;DRIVE CLEAR

,RELE SE

;OFFSET

;RETURN TO CENTER LINE
sREAD IN PRESET

sPACK ACKNOWLEDGE
SEQRC

I
T REGISTERS
SET FORHﬂT (8 ECI OR HCI)
; SELECT DRIVE
sWRITE CHECK DATA
sWRITE CHECK HERDER & DATA

NR}TE HERDER 8 DATA
;READ DATA
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2699 000200
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RFOY DRIVER COMMANDS
000173

0C0030

0CO1?H
03003
00Cao

000137 (L0143
000137 001436
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ROHD= 173

.SBTTL TRAP CATCHER

s ¥ALL unﬁss LOCATIONS

s ¥SEQUENCE TO CATCH ILLE
*Lo»nrxou 9qcourn1ns )

DISPREG NORD G
SWREG: _.WORD

;RERD HEADER & DATA

My - ??BNBONTRENRR v 42, HALT"

FRO
GAL TRAPS
T0

INTERRUPTS

CATCH IMPROPERLY LORDED VECTORS

.SBTTL STARTING RDDRESS(ES)
JMP J¥START ;; JUMP TORSBREEING RADDRESS OF PROGRAM

JMP JUSTART

;:§0FTHRRE DISPLAY REGISTER
; s SOFTWARE SWITCH REGISTER

S IS _CHANGED TO 'RSTART’ BY PROGRAM
SAFTER INITIAL START

e ——
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LSBTTL CUMMON TARGS

-,-

dudsiniugn &

T4 TIERRREIRR R BRI IR REREERRFERERRARSERIFERRAI RIS AR RRERIRFSSR 2455544

e ;#THIS TRBLE CONTRINS VARIOUS COMMON STORRGE LOCATIONS
+#USED IN THE PROGRRM.
301100 .=1100
001100 SCMTRG: +:START OF COMMON TAGS

evi0 001100 000000 §PRSS: .WORD O : :CONTRINS PASS COUNT
gril 001102 000 S$TSTNM: .BYTE O : :CONTRINS THE TEST NUMBER
evle 001103 000 SERFLG: .BYTE O : :CONTRINS ERROR FLAG
e7l3 001104 000030 SICNT: .WORD O : sCONTRINS SUBTEST ITERATION COUNT
g7l4 001106 000000 SLPRDR: .WORD O ; sCONTRINS SCOPE LOOP ADDRESS
e71S 001110 00CC00 SLPERR: .WO 0 : :CONTRINS SCOPE RETURN FOR ERQORS
g7zis 0Clilg 000000 SERTTL: .WORD O ;s s CONTRINS TOTRAL ERRORS DETECTED
e7i? Q001118 000 SITEMB: .BYTE O : ;CONTRINS ITEM CONTROL BYTE
2718 001118 001 SERMAX: .BYTE | : sCONTAINS MAX. ERRORS PER
e719 001116 0000300 SERRPC: .WORD O s s CONTRINS PC OF LAST ERROR.INSTRUCTION
2720 001120 000000 SGOADR: .WORD O ; sCONTRINS ADDRESS OF 'GOOD* DATA
g7el 001122 000000 $80ADR: .WORD O : ;CONTRINS ADDRESS OF 'BRD' DATA
e7ce 001124 (000000 $G00RT: .WORD O + sCONTAINS ’GOOD’ DATA
g7¢3 001126 000000 $800AT: .WORD O ; sCONTAINS 'BAD’' DATA
c7e4 001130 000000 .WORD O : s RESERVED--NOT TO BE USED
cres 001132 0000CO .WORD O
g7¢ct 00113y 000 T0B: .BYTE O ; sAUTOMATIC MODE INDICATOR
e7e? 001135 000 SINTRG: .BYTE O s s INTERRUPT MODE INDICATOR
c7c8 001136 000000 WORD O
c7e9 001140 177570 s .WORD DSKR ; ;ADDRESS OF SWITCH REGISTER
730 001i42 177570 DISPLAY: .WORD DDISP ;: ;ADDRESS OF DISPLAY REGISTER
e731 001144 177560 $TKS: 177560 +:TTY KBD STRTUS
2732 001iNe 177562 $TKB: 177562 :;TTY KBD BUFFER
£733 001180 177564 STPS: 177564 :: TTY PRINTER STATUS REG. RADDRESS
2734 001152 177566 $TPB: | +: TTY PRINTER BUFFER REG. RDDRESS
e73% 0011Ss G00 SNULL: .BYTE O ; sCONTAINS NULL CHARACTER FOR FILLS
2736 001188 002 SFILLS: .SYTE e s sCONTRINS & OF FILLER CHARACTERS REQUIRED
2737 001156 gle SFILLC: .BYT 12 s INSERT FILL CHARS. AFTER A "LINE FEED"
c738 001157 000 STPFLG: .BYTE O ;s “TERMINAL AVRILABLE™ FLAG (BIT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>