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1.0 RBSTRRCT

THE RK11/RKOS PERFORMANCE EXERCISER IS A hIGH LEVEL EXERCISER
PROGRAM AIMED AT SIMULATING 3 RK11/RKOS SYSTEM ENVIRONMENT AND
CHECKING FOR ERRORS THAT ARISE_IN SUCH AN  ENVIRONMENT
(INTERACTION,, POLLING, ETC). IT ALSO PROVIDES A MEANS CF
EVALUATING R’ SYSTEM THﬁOUGH ITS ERROR LOGGING AND DATA-TRANSFER
LOGGING FRCILITIES.

AT THc BEGINNING OF THE PROGRAM THERE IS A SERIES OF TESTS
SPECIFICALLY _ RIMED AT DETECTING AND ANALYZING FAILURES
ASSOCIATED WITH BOUNDRRY CONDITION TRANSFERS.

THE LATTER PART (AND THE MORE SIGNIFICANT ONE) CONSISTS OF THE
EXERCISER.

2.0 REQUIREMENTS
2.1  EQUIPMENT

R. POP1l WITH CONSOLE TELTYPE

B. BK OF MEMORY - 12K FOR CHAIN MODE
C. RK11 CONTROLLER

D. RKOS DRIVES WITH PLATTERS

2.2 PRELIMINARY PROGRAMS

SINCE THIS IS R HIGH-LEVEL EXERCISER PROGRAM THE CONTROLLER AND
THE ORIVE SHOULD BE FREE OF BASIC FRULTS. IT IS POSSIABLE TO

HANG THE PROGRAM IF THE HERD POSITIONING LOGIC IS FAULTY ON DUAL
DENSITY DRIVES. THUS THE FOLLOKING PROGRAMS SHOULD BE RUN
BEFORE RTTEMPTING TO USE THIS PROGRAM.

R. RK1l BASIC LOGIC TESTS (I AND II)
B. RK11/RKOS DYNRMIC TESTS
C. RKOS UTILITY PRCKAGE (IF NEEDED)

2.3 EXECUTION TIME

THIS VARIES FROM 30 TO 90 MINUTES FOR R PASS. IT SHOULD BE
NOTED THRT THIS IS AN EXERCISER LEVEL PROGRAM RAND SHOULD BE
PREFERRABLY RUN FOR A LONG PERIOD OF TIME.

3.0 STARTING RDORESS
200 - ALL SWITCHES DOWN. SEE SEC. 6.0 FOR SWITCHES.

210 - RESTART RDDRESS. THE RESTART AODRESS PROVIDES THE USER
WITH AN ABILITY TO GO STRAIGHT TO EXERCISER PART OF THE PROGRAM
(SKIPPING TESTS 1-7). THERE IS R SWITCH OPTION (SW_ 4) WHICH
ALLOWS THE USER TO INHIBIT THE REWRITE OF RANDOM PATTERNS ON ALL
DRIVES, ON RESTART., SEE SEC- 6.9.
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4.0 PROGRRM CONTROL MODES AND OPERATOR ACTION
PAPER TAPE LOADING
RKDP DUMP MODE
RKDP CHRIN MODE
RCTL
4.1 PAPER TRPE LOARDING

%ggESPROGRRH INTO MEMORY USING STANDARD PROCEDURE FOR RBSOLUTE

b
[
P

4.1.2 MARKE SURE THAT THE DRIVES TO BE CHECKED ARE LOADED WITH DISKS
AD ARE _IN °'RUN'. 'WRT ENABLE® THEM. CHECK THRT 'WRT PROT’
LIGHT ON THESE DRIVES IS OFF. PUT DRIVES THAT ARE NOT TO BE
TESTED ON 'LORD’.

4.1.3 LORD RDDRESS 200

.1.4 SET SWITCHES IF DESIRED (SEE SEC 6.0) AND PRESS START

4.1.5 THE PROGRAM IDENTIFIES ITSELF
MAINDEC-11-DZRKH-E RK11/RKOS PERFORMANCE EXERCISER

THEN IT PROCEEDS TO TEST THE DRIVES.

=

4.2 RKDP DUMP MODE

4.2.1 THE PROGRAM IS LOADED BY THE RKDP MONITOR.

4.2.2 SET SR=200. SELECT ANY SWITCHES YOU WANT AND PRESS START.

4.2.3 THE PROGRAM IDENTIFIES ITSELF AND PRINTS OUT:
REPLACE DRO RKDP~PRK AND TYPE CR WHEN DONE IF NOT DRO ON LORD
IN RESPONSE TO THIS, REPLACE THE RKDP PAK ON DRIVE 0. IF YOU
WANT DRIVE O TESTED. THEN TYPE CARRIAGE RETURN. IF YOU DO NOT
WANT TO TEST DRIVE O (OR REPLACE RKDP PAK), PUT DRIVE O ON
*'LOAD', 'WRITE PROTECT’ AND THEN TYPE CARRIAGE RETURN.

4.3 RKDP CHARIN MODE

THE PROGRAM IS CHAIN LOARDED FROM RKDP PAK ON_ DRIVE 0. AFTER
IDENTIFYING ITSELF, THE FOLLOWING MESSAGE APPEARS:

DRO NOT TESTED.
ORIVE O WILL NOT BE TESTED SINCE THE RKDP PRK IS ON THAT CRIVE.
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THE PROGRAM IS LOADED BY THE ACT11 MONITOR.  AFTER IDENTIFYING

TSELF, ASCERTAINS THE NUMBER OF DRIVES PRESENT AND PROCEEDS TO
;Eg EACH 35 THEM 35 B roge.

S.0 DRIVE SELECTION

PUT ALL THE DRIVES THAT ARE TO BE EXERCISED AND TESTED ON 'RUN’
WRITE ENRBLE THEM. MAKE SURE THAT THE 'WRT PROT’ IS OFF. THE
PROGRAM RECOGNIZES THAT THESE DRIVES ARE ON LINE AND_PROCEEDS TO
TEST THEM. ~DURL DENSITY DRIVES WILL HAVE THE LETTER F TYPED
RFTER THE DRIVE NUMBER.

IF A FATAL ERROR OCCURS ON A DRIVE WHILE THE FROGRAM IS RUNNING
219 THE DRIVE IS AUTOMATICALLY DESELECTED ('DSELCT'} AND DROPPED

ey
FIR

4Y]
O
0

fruureruvfufuroruio
Ot Pt ot = ) =8 p—b 5 P8 P
ONOCNLEWV—O

- — — -

Sg? FROM THE DRIVE SELECTION LIST.

ced .

Sg& 6.0 SWITCH OPTIONS

ces IF THE PROGRAM IS BEING RUN ON R SWITCHLESS PROCESSOR (I.E. AN
2eb 11734) THE PROGRRM WILL DETERMINE THRT THE HARDWARE SWITCH
22?7 REGISTER IS NOT PRESENT AND WILL USE A ’'SOFTWRRE' SWITCH
ccB REGISTER. THE 'SOFTWRRE®’ SWITCH REGISTER IS LOCATED AT LOCARTION
ce9 176 (B). THE SETTINGS OF THE 'SOFTWARE’ SWITCHES ARE CONTROLLED
230 THROUGH A KEYBORR? ROUTINE WHICH IS CALLED BY TYPING A "CONTROL
2dl G'. THE PROGRAM WILL RECOGNIZE THE °’CONTROL G° WHENEVER THE
232 PROGRAM ENTERS THE SCOPE ROUTINE OR SEGINS A NEW TEST. THE
233 '"SOFTWARE® SWITCH VALUES RRE ENTERED RS AN OCTAL NUMBER 1IN
sg; RESPONSE TO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

Sgg 'SR = NNNNNN NEW =’

238 EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER
239 IMRGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED.
240 YRUBOUT® AND *CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING
241 ERRORS DURING SWITCH ENTRY. ON PROCESSORS WITH HARDWARE SWITCH
o4 REGISTERS, THE 'SOFTWARE®' SWITCH REGISTER MAY BE USED. IF THE
243 PROGRAM FINDS ALL 16 SWITCHES IN THE *UP' POSITION, ALL SWITCH
o4y REGISTER REFERENCES WILL BE TO THE ’'SOFTWARE’® REGISTER AND THE
g:g PROCEDURES DESCRIBED ABOVE MUST BE FOLLOWED.

247 SW¢1S>=] HALT ON ERROR

248 SWc1 =] INKIBIT ERROR PRINTOUTS

24s SW¢ler=l TYPE QUT THE ERROR HISTORY

250 SW(ll>=] DUMP OUT ALL RK11 REGISTERS

251 SW<10>=1 RING BELL ON ERROR

252 S0 =1 LOOP ON SPECIFIC ERROR

83 SW«08> =} DUMP OUT TRANSFER DATA AND ERROR STRTISTICS

254 SW«0b>=1 SELECY BUS ADDRESS LIMITS FOR DATR TRANSFERS

258 SW«0Sy=1 HALT BEFORE DOING THE NEXT SET OF COMMANDS

256 SW«OY¥> = DO ~CT REWRITE THE DISKS ON 210 RETSART

cs7 SO = TYPE OUT ELAPSED TIME AT ERROR

258 Sl«0e>=1 DROP DRIVE AFTER MAXIMUM ERRORS
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- 260
261
262
ggg 6.1 SW(IS)
265 THE PROGRAM HALTS ON ENCOUNTERING AN ERRGR, AFTER TYPING OUT THE
266 ERROR MESSAGE AND PERTINENT INFORMATION. PRESSING “CONTINUE™
Sgg RESTORES NORMAL OPERATION OF THE PROGRAM.
5?3 b.2 SW(1d
271 THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY USED WHEN
azg LOOPING ON ERROR (SW 9).
S?E 6.3  SH(1D
276 IF THIS SWITCH 1S SET WHEN AN ERROR OCCURS, INFORMATION ABOUT
S;g THE HISTORY OF THAT ERROR 1S TYPED OUT.
279 THE FUNCTION THAT WAS BEING PERFORMED ON THE RK11 IS TYPED OUT.
280 THE FUNCTION COULD BE EITHER A READ, WRITE, WRITE CHECK, READ
281 CHECK. BESIDES THESE NORMAL FUNCTIONS. IT COULD BE R CONTROL
282 RESET. DRIVE RESET OR POSITIONING OF THE HEADS (SEEKING). FOR
283 THE FOUR FUNCTIONS THE INITIAL DISK ADDRESS, BUS RDDRESS AND
284 WORD COUNT (2'S COMPLEMENT) RRE ALSO GIVEN. 'FOR DRIVE RESET AND
285 POSITIONING THE DRIVE NUMBER OR WHICH THE OPERATION WAS BEING
ggg . PERFORMED IS GIVEN.
c .
288 SIMILAR INFORMATION IS TYPED OUT ABOUT THE FUNCTION THAT WAS
ggg DONE JUST BEFORE THE ONE GIVING THE ERROR. O

4

Sgé 6.4 SW(IL) ~
293 IF THIS SWITCH 1S SET WHEN AN ERROR OCCURS, THE CONTENTS OF ALL
533 RK11 REGISTERS ARE TYPED OUT.
sg; 5.5 SW«O®
298 THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP.  LOOPING
293 IS DONE MWHEN AN ERROR OCCURS. NOTE THAT THERE ARE TWO CLASSES
300 OF ERRORS AND HENCE TWO CLASSES OF ERROR LOOPS, REFER TO SEC 8.0
38% FOR THE DIFFERNECE IN THE ERROR LOOPS PROVIDED'BY SW 9.
303 6.6 SWOB»
3%
306 WHEN THIS SWITCH 15 SET, THE ERROR AND TRANSFER DATA STATISTICS
ggg WHICH HAVE BEEN COLLECTED UNTIL THAT TIME, RRE TYPED OUT.
309 THE TRANSFER DATA STATISTICS GIVE THE NUMBER OF WORDS WRITTEN
310 AND READ ON EACH DRIVE THAT IS PRESENT. IT SHOULD BE NOTED THAT
311 READ CHECK AND WRITE CHECK ARE CONSIDERED TO BE ESSENTIALLY READ
gig OPERATIONS.
314 THE ERROR STATISTICS GIVE THE NUMBER OF ERRORS THAT HAVE
315 OCCURRED (IF ANY) IN THE FOLLOWING CATEGORIES, ON THE DRIVES
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6.7

6.8

6.9

CHECK SUM ERROR

WRITE CHECK ERROR
DATA COMPARISON ERROR
HARD ERROR

SEEK ERROR
SEEK INCOMPLETE
RBORTS - WHEN AN ERROR OCCURS THE FUNCTICN IS RETRIED TWICE. IF

STILL _THE ERROR PERSISTS THE FUNCTION IS ABCRTED AND THE AQBORT
COUNT IS INCREMENTED FOR THRT DRIVE.

SW<«0B>

THIS SWITCH ENABLES THE USER TO SELECT THE LIMITS OF THE MEMORY
BUS RDDRESSES BETWEEN WHICH THE DATA TRANSFERS WILL BE DONE.
NORMALLY THE TRANSFERS ARE DONE BETWEEN THE LOWER LIMIT (BASEBA)
AND THE HIGHER LIMIT (MAXBAR), THESE TWO LIMITS ARE NORMALLY
SELECTED BY THE PROGRAM AND USE THE MAXIMUM RVAILABLE MEMORY.
IF THE USER WANTS TO DO DATA TRANSFERS BETWEEN SELECTED MEMORY
RODRESSES (EX: BETWEEN 12K AND 1BK) THEN THIS SWITCH SHOULD BE
gngQQ; THE STARTING OF THE PROGRAM. THE FOLLOWING MESSAGE

TYPE OCTAL BUS ADDRESS FOR DRTA XFER, BETWEEN XXXXXX AND YYYYYYY

LO LIMIT?
HI LIMIT?

IN RESPONSE THE USER SHOULD TYPE IN ANY TWO BUS ADDRESSES
(OCTAL) BETWEEN XXXXXX RAND YYYYYY. IF THE USER TYPES IN
ANYTHING OUY OF THE X AND Y RANGE THE QUESTION IS RSKED RGAIN.

THIS SWITCH COULD BE QUITE USEFUL IN DETERMINING WHETHER THE
PROBLEM IS WITHIN THE RK1l OR GUTSIDE (IN MEMORY). NORMALLY, IF
THE PROBLEM [S WITHIN THE RK1l, ERRORS WILL KEEP ON OCCURING
REGARDLESS OF WHERE IN THE MEMORY DRTR TRANSFERS ARE TAKING
PLACE. ON THE CTHER HAND IF THE PROBLEM IS MEMORY RELATED, THE
ERRORS WILL TEND TO DISAPPERR FOR DRTR TRANSFERS TO CERTAIN
MEMORY BLOCKS AND WOULD REAPPERR FOR OTHER ONES.

SW<0%>

THIS SWITCH PROVIDES THE USER A CAPABILITY TO HALT THE PROGRAM
RT A KNOWN POINT. THE HALY IS DONE RFTER THE CURRENT SET OF
EIGHT COMMANDS IN THE QUEUE HAVE BEEN EXECUTED. THE “HALT" IS
LOCATED AT THE BEGINNING OF THE’GENBRQ@’' ROUTINE, JUST BEFORE A
SET OF B NEW COMMANDS 1S GENERATED. AFTER THE PROGRAM HALTS
THE EXECUTION CAN_ BE RESUMED BY PRESSING CONTINUE, OR THE
PROGRAM CAN BE START-D BRCK AT 200 OR RESTARTED AT 210.

SW<O4>
THIS SWITCH PROVIDES THE USER WITH AN ABILITY TO SKIP THE TIME
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6.10

PROGRAM AT 210 WITH SW 4 SET. ON RESTARTING THE PROGRAM AT 210,
THE INITIAL BOUNDARY CONDITION TESTS (TSTi-TST7) ARE SKIPPED.
IF SWITCH 4 IS SET, THE REWRITE OF ALL THE DISKS (WHICH WOULD
HAVE BEEN NORMALLY DONE) IS ALSO SKIPPED. THE USER IS CAUTIONED
TO USE THIS SWITCH CAREFULLY. THE DISKS SHOULD HAVE BEEN
WRITTEN WITH RANDOM PATTERNS AT LEAST ONCE BEFORE RESTARVING THE
PROGRAM AT 210. IT SHOULD BE NOTED THAT TESTS 1-7 WRITE ON
gzbéBDERS 0,1. ON RESTART, THE STATISTICS COLLECTED SO FAR ARE

SW<0J)

THIS SWITCH ALLOWS THE TYPEQUT OF THE ELAPSED TIME AT WHICH
ERROR OCCURRED. THE TIMING STARTS AT THE BEGINNING OF THE
EXERCISER PRAGRAM. THIS SWITCH SHOULD NOT BE SET IF KWIIL LINE
CLCCK IS NCOv AVAILABLE ON THE SYSTEM.
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EXERCISER PROGRAM

THE EXERCISER PROGRAM ATTEMPTS TO SIMULATE A DISK OPERATING
SYSTEM ENVIRONMENT BY COING RANCOM EVENTS (FUNCTIONS) USING
RANDOMLY SELECTED PARAMETERS (DISK ADDRESS, BLS .'DDRESS, WCRD
COUNT,ETC). AN ATTEMPT IS MADE TO DETECT INTER-ACTICN PROBLEMS
OVERLAPPING SEEK PPCSLEMS, ETC. FOR EXAMPLE, OVER 500 MILLION
BITS ARE TRANSFERRED PER HOUR ON A TYPILAL RKI17RKDS SYSTEM
(BASED ON 2 DRIVES, PDP11,50, 28K SYSTEM).

EIGHT JOBS OR COMMANDS ARE GENERATED AT A TIME (GENSRQ) AND PUT
IN A QUEUE YO BE PROCESSED. THE ALGORITHM WORKS AS FOLLOWS.
COMMANDS IN THE QUEUE ARE PREPOSITIONED (HEALS) BY PREFORMING
OVERLAPPING SEEKS.  WHILE SOME OF THE DRIVES ARE BEING
POSITIONED, THE LAST AVAILABLE (AND EXECUTABLE) COMMAND IS
PERFORMED.  THUS WHILE SOME DRIVES ARE BUSY POSITIONING THEIR
HEARDS, SOME DRIVE IS PERFORMING R FUNCTION (DATR TRANSFER,ETC).
RS GOON AS THE CONTROLLER IS FREE , A CHECK IS MADE TO SEE IF
THERE 1S ANY DRIVE WHICH HAS ALREADY POSITIONED ITS HERD. IF
ONE IS FOUND THE COMMAND IS EXECUTED ON THAT DRIVE AND THE
CONTROLLER AGAIN BECOMES BUSY. IF NO POSITIONED COMMAND IS
FOUND, R CHECK IS MADE TO SEE IF THERE IS R COMMAND THAT IS TO
BE POSITIONED. 1If YES, IT 15 POSITIONED AND THE LAST AVAILABLE
COMMAND IS EXECUTED. IF IT IS FOUND THAT NO DRIVE NEEDS TO SE
POSITIONED (THIS COULD HAPPEN IF THERE IS ONLY ONE COMMAND LEFT
IN THE GUEUE OR THE REMAINING COMMANDS IN THE GQUEUE ARE TO BE
EEEES?EED ON THE GAME DRIVE), THEN THE COMMANDS 1S/ ARRE

THE ABOVE ALGORITHM HELPS SIMULATE R_REAL ENVIRONMENT, AT THE
SAME TIME MAXIMISING THE RATE OF DARTR TRANSFERS. THE EXERCISER
PROGRAM GIVES AN ELABORATE ERFOR DETECTION CARPABILITY. THE
STATE OF THE PROGRAM IS CONTINUOSLY TRACKED BY SOFTWARE KEYS
FLAGS, ETC. THESE FLAGS AND KEVS HAVE BEEN EXPLAINED IN DETAIL
AT THE BEGINING OF THE LISTINGS, WHERE THEY ARE DEF INED. _ON
DUAL DENSITY DRIVES, ONLY ONE LOGICAL PRIVE IS SELECTED DURING
ERCH QUEUE BUILD. THIS INSURES THAT OVERLAPPED SEEKS WILL NOT
INTEFER WTTH THE HEAD POSITIONING LOGIC.

THE PRRAMETERS USED FOR DOING THE COMMRNDS ARE SELECTED RANDOMLY
USING. R RANDOM GENERATOR . _ THE FUNCTION TO BE PERFORMED IS
SELECTED RANDOMLY FROM ONE OF THE FOUR: WRITE, REARD, WRITE
CHECK, OR READ CHECK. _ THE DRIVE NUMBER IS SELECTED PROM THE
AVAILABLE DRIVES. THE DISK ACDRESS IS SELECTED OVER THE ENTIRE
RANGE RAND THE WORD COUNT AND BUS RDDRESS ARE SELECTED RANDOMLY
IN SUCH A WAY THAT A NON-EXISTENT MEMORY ERRCR OR NVERRUN
CONDITION DCES NOT OCCUR.

RANDOM DATA BLOCKS ARE WRITTEN ON THE DISK. THE FIRST WORD OF
EACH SECTOR BLOCK IS A NUMBER (2’S COMPLEMENT) INDICARTING THE
TOTAL NUMBER OF WORDS WRITTEN IN THAT SECTOR. THE REST OF THE
WORDS IN THE BLOCK ARE GENERRTED USING THE DISK RDDRESS (CF THRT
SECTOR) RS THE RANDOM SEED NUMBER.

.
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9.0

LOOPING CAPABILITIES:

SWITCH 9 GIVES LOOPING CAPABILITIES, CN ERROR. THERE ARE TUWO
CLRSSES OF ERRORS:

AR. ERRORS OCCURING IN THE NON-EXERCISER PART OF THE PROGRAM
(ERROR NUMBERS UNDER 100 IN THE ERROR ITEMS TARBLE)

B. ERRORS OCCURING IN THE EXERCISER PRRT OF THE PROGRAM_(ERROR
NUMBERS STRRTING FROM 100 AND UP IN THE ERROR ITEMS TRBLE)

C. NON-EXERCISER SCOPE LOOPS: 1IN THIS CARSE, THE PROGRAM LOOPS
ON A SPECIFIC ERROR GIVING A NARROW SCOPE LOOP. THIS SCOPE
LOOP IS SIMILIAR 10 Tdt ONE PROVIDED IN THE RK11 BASIC LOGIC
k%%ﬂ AND DYNAMIC TEST, WHICH THE USER MIGHT BE FRMILIAR

D. Exsncxssn SCOPE LOOPS: MWHEN AN ERROR OCCURS (AFTER TYPING
THE ERROR MESSAGE) CONTROL IS TRANSFERRED T0 THE
azcmmnc OF THE COMMAND-QUEUE. THE COMMANDS FROM THE FIRST
COMMANG ONWARDS, ARRE EXECUTED RGARIN TILL THE POINT OF ERROR
THIS LOOPING PROVIDES THE USER WITH R CAPABILITY TO RECREARTE
A SET OF EVENTS THAT LED TO THE ERROR.

TRANSFER DATA LOGGING

IN THIS PROGRAM, KHENEVER A DATA TRANSFER TAKES PLRCE IT IS
LOGGED WHETHER IT IS READ, RERD CHECK, WRITE OR WRITE CHECK.
SEPERATE COUNTS ARE KEPT FOR DRTA TRANSFERS TAKING PLACE ON EACH
DRIVE IN THE SYSTEM. AT ANY GIVEN TIME THE USER CAN GET THESE
TRANSFER STRTISTICS By SETTING SWITCM 8 T0 1 (SEE SEC.6.6).
THIS IS HELPFUL FOR EVALURTING R SYSTEM.
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490
48]
: 10.0 ERROR LOGGING
44 THROUGHOUT THE EXERCISER PROSRAM, WHEN AN CERROR OCCURS IT IS
495 LOGGED. THE FOLLOWING CLASSES 0OF ERRCRS ARE LOGGED FOR EACH
:gg. ORIVE IN THE SYSTEM:
{

438 CHECK SUM ERROR
495 WRITE CHECK ERROR
500 DATA COMPARISON ERROR
£01 HARD ERRORS
€02 SEEK ERROR
[ok] SEEK INCOMPLETE ERRCR
% ABORTS
506 THE ERROR STATISTICS CAN BE OBTAINED 8Y PUTTING SWITCH 8 TO 1.
et THE ERROR STATISTICS CAN BE USED IN CONJUNCTION WITH DATA
508 TRANSFER STATISTICS TO GIVE AN IDER OF THE SYSTEM PERFORMANCE
£09 (NUMBER ~OF WORDS TRANSFERRED PER ERROR, CSE FREQUENCY,
E‘;? RECOVERABLE VERSUS NON-RECOVERARBLE ERRCRS ETC. ).
€12

[ 2{3 11.0 ERROR REPORTING AND RECOVERY

. 5iS WHENEVER AN ERROR OCCURS IT IS REPORTED ALONG WITH RELEVANT
£16 INFORMATION. THE RK11 REGISTERS REPORTED IN THE ERROR MESSAGES
€17 REPRESENT THE CONTENTS AT THE TIME OF ERROR. EACH ERROR MESSAGE
£18 CONTAINS A 'PC’ NUMBER, THIS IS THE PC LOCATION IN THE PROGRAM
£i9 WHERE THE ERROR CALL IS LOCATED. THE USER IS5 ADVISED TO
£20 REFERENCE  THIS LOCATION IN THE LISTINGS, IN CRSE MORE
ssgé INFORMATION RBOUT THE ERRCR IS DESIRED.

. 523 SOME (SYSTEM) ERRORS REFER TO SOFTWARE FLAGS AND KEYS WHICH ARE

, SN USED TO MONITOR THE ONGOING ACTIVITIES ON THE SYSTEM. THESE
€25 FLAGS ARE EXPLAINED AT THE BEGINING OF THE LISTINGS AND SOULD BE

‘ ssg; REFERRED T0, IF THE NEED ARISES.

i 528 IF A FATAL ERROR CONDITION IS DETECTED (LIKE DRIVE UNSRFE, WRITE

. 529 PROTECT SET, DRIVE RERDY CLEAR, ETC.) THE DRIVE IS REMOVED FROM
€30 THE DRIVE SECECTION TABLE AND DROPPED FROM FURTHER TESTING. A
63! MESSAGE IS GIVEN INDICATING OROPPING OF THAT DRIVE. FOR FURTHER
£32 INFORMATION, REFER TQ THE ’'CHKDRV' AND °*DSELCT’ ROUTINES IN THE
ssg LISTINGS.
£35S RECOVERABLE ERRORS ARRE RETRIED THREE TIMES. IF THE ERROR
€36 CONDITION FAILS TO CORRECT OR A IF A DIFFERENT ERROR OCCURS THE

FUNCTION 1S RBORTED. MESSAGES RRE FRINTED ONLY ONCE FOR ERCH
ERROR.  AFTER EIGHT RBORTS RARE RECORDED ON A DRIVE THE DRIVE IS
DROPPED. DUAL DENSITY DRIVES RRE ALWAYS DROPPED IN PARIRS.

nUNNUWWN
5384
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12.0 SUBROUTINES AND HANDLERS

THERE ARE TWO WAYS IN WHICH MOST OF THE SUEROUTINES USED IN THIS
PROGRAM RARE CALLED:

1. THROUGH THE NORMARL JSR CALL
JSR REG, SUBROUTINE

2. THROGH THE °'TRAP' INSTRUCTION. THE TRAP INSTRUCTION WITH
ITS LOWER BYTE ENCODED SERVES RS R CALL FOR SOME ROUTINES. WHEN
THE *TRAP' 1S EXECUTED A TRAP OCCURS TO THE TRAP VECTOR AND THE
TRAP DECGCDER IS ENTERED. THE TRAP DECODER (STRAP) WILL PICK UP
THE LOWER BYTE OF THE 'TRAP’ INSTRUCTION AND USE IT TO INDEX
THROUGH THE TRAP TRBLE (STRAPAD) FOR THE STARTING RDDRESS OF THE
DESIRED ROUTINE. THEN USING THE ADDRESS OBTARINED IT WILL GO TO
THE DESIRED ROUTIME.

3. SSCOPE - THE SCOPE HANDLER

THE SCOPE HANDLER IS ENTERED THROUGH THE EXECUTION OF THE ’IOT’
INSTRUCTION. IT KEEPS TRACK OF VARIOUS POINTERS, FLAGS AND
OECIOES IF LOOPING 1S TO BE DONE ON ERROR (SW 9). IT SHOULD BE
ggT%BEnggcggés HANDLER IS USED MOSTLY IN THE NON-EXERCISER PART

4. SERROR - ERROR HANDLER ROUTINE

THE ERROR HANDLER IS ENTERED THROUGH THE EXECUTION OF THE 'ENMT’
INSTRUCTION., ~ THE LOWER BYTE OF THE EMT INSTRUCTION IS ENCODED
TO GIVE AN _IDENTIFIER YO THE ERROR CALL. THUS °ERROR_ 1’ IS
104001, ETC. THE ERROR ROUTINE DECIDES IF ANY ACTION IS TO BE
TRKEN bEPENDING ON THE SHITCH SETTING (LIKE, HALT ON ERRCR,

INHIBIT ERROR TYPEOUT, ETC.)

MOST OF THE SUBROUTINES RESIDE IN THE LRTTER PART OF THE
PROGRAM. _ THE USER CAN REFER TO THEM TROUGH THE CROSS REFERENCE
TRBLE AT THE END OF THE LISTINGS OR TRBLE OF CONTENTS AT THE
EEGINING.

.TITLE MAINDEC-11-DZRKH-E
; #COPYRIGHT (C) 1973
:#DIGITAL EQUIPMENT CORP.
iHQYNﬂRD MRSS. 01754

lPROGRRH BY JIM KAPADIR

iTHIS PROGRAM WRS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
iPﬂCKRGE (MRINDEC-11-DZ2QRC-CO),MAR 21, 1976.

iREVISED BY GEORGE GALLANT,TOM SAWYER = MARCH 1976
"6BTTL  OPERATIONAL SWITCH S8ETTINGS
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CIRKHE . Pl OCERATIONRL SWITCH SETTINGS
§98 14
£99 (& SWITCH UseE
630 t#  =eeeee | cecccecccecccccsccee-
80! 1 1S HALT ON ERRCR
ggg i 14 LOOP ON TEST
TR 12 TYPE OUT ERROR MISTORY
604 i 10 BELL ON ERROR
605 s ¥ 9 LOOP ON ERROR
6805 ¥ 8 TYPE QUT ERROR AND TRRANSFER DATAR STATISTICS
807 < ¥ & SELECT BUS ADDRESS LIMITS FOR DISK DATA TRANSFERS
608 iz 5 HALY BEFORE DOING NEXT SET OF COMMANDS(GENBRQ)
609 s ¥ Y DO NOT REWRITE THE DISKS ON RESTART AT 210
3] ¥ 3 TYPE QUT ELAPSED TIME AT ERROR
Bl! 1 ¥ e DROP DRIVE AFTER MAXM ERORS ON THIS DRIVE
ble 1 1 TYPE SERIAL NUMBER OF ERRORING DRIVE
B12 00260 :* 11 DUMP OUT ALL RK11 REGISTERS ON ERROR
b1y 00c70
[ BiS 0C280
Bl6 00280 ;# YOU ARE RCVISED TO READ THE DOCUMENT FOR THIS PROGRAM.

- ——— .



MAINDEC-11-DZRKH-E MRCY11

DZRKHE . P11 OPERATIINAL SWI
817
518
513
620
631
622 001108
623
£24
625
626
627 000911
628 000012
829 000015
630 000200
631 177776
£32
633 177774
634 177772
535 177570
B36 177570
637
638
£39 000000
E40 00030}
E+41 3002
E42 000003
E43 000004
BH4 o5
E4S 000006
£4E 000007
E47
£4B
£43
£50
331
652 000040
ES3 000100
654 000140
655 800200
656 000240
B57 000300
658 006340
659
£60
B61 100000
3% 040000
663 020000
B64 010009
BES 004008
666 002000
£67 001000
£E8 000400
£63 000200
£70 000100
£71 600040
£72 000020

grt?
TCH

GS

© STKLMT= 177774

FOe2

2).  04=NOV-76 13:36 PAGE 19
ETTIN

.SBTTL BRSIC DEFINITIONS
s #INITIAL RSDRESS OF THE STACK POINTER ##% 1100 ##x

&TACK= 110
JEQUIV EMT,ERROR - -BASIC DEFINITION OF ERROR CALL
.EQUIV IOT.SCOPE ::BASIC DEFINITION OF SCOPE CALL
*HISCELLQNEJUS DEFINITIONS

HT= CODE FOR HORIZONTAL TRB

Fe I3 ,,CODE FOR LINE FEED
¢R= 1S : CODE FOR EARRTACE RETURN

CRLF= 200 ::CODE_FOR CARRIAGE RETURN-LINE FEED
Ps= 177776 : }PROCESSOR STATUS WORD

.EQUIV PS,PSW
,,STRCK LIMIT REGISTER

PIRG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : ' HARDWARE SWITCH REGISTER
p0ISP= 177570 + s HARDWARE DISPLAY REGISTER
; ¥GENERAL PURPOSE REGISTER DEFINITIONS

RO= %0 :GENERAL REGISTER

Rl=z %1 ,,GENERRL REGISTER

R2= %2 :GENERAL REGISTER

R3z %3 : 1GENERAL REGISTER

R4= %4 ,,GENERQL REGISTER

RG= %5 : GENERAL REGISTER

RE= zs : ' GENERAL REGISTER

R7=z : 1 GENERRL REGISTER

LEQUIV Rs SP ,,srncx POINTER

.EQUIV R7.PC : 1 PROGRAM COUNTER
j#PRIORITY LEVEL DEFINITIONS

PRO= 0 -PRIORITY LEVEL O

PRI= 40 ,,PRIORITY LEVEL 1

PR2= 100 ,,PRIORITY LEVEL 2

PR3= 140 :PRIORITY LEVEL 3

PRY= 200 s :PRIORITY LEVEL 4

PRS= 240 : :PRIORITY LEVEL S

PRb= 300 : :PRIORITY LEVEL s

PR?7= 340 ,,PRIORITY LEVEL 7

: #"SWITCH REGISTER™ SWITCH DEFINITIONS
SW15=" 100000
Skid= 40000
SWi3= 20000
SWi2=  100Q0
SWil= 400
SWi0= 2000
SW0S= 1000
SWOB= 400
SWo7= 200
SWoe= 100
SWOS= 40
SWo4= 20
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673
Y,
675

C-II-DZRKH-E
P11 BRSIC CEF

Q00010
000004
00000e
0C0001

000020
000010

000004
000002
000001

000064
000240

RCY+1 er( 04-NOV-76
INITI NS

Skd3=

SW02=

SW0l=

SWQO0=

.EQUIV
.EQUIV
-EQUIV
.EQUIV
-EQUIV
-EQUIV
LEQUIV
.EQUIYV
.EQUIV
.EQUIV

Clre e
n

7=

.EQUIV
.EQUIV

 ¥BRSIC “CPU™

13:36 PRGE 2C

10
v
2

1

SWOS, SKS
SWO8, S8
SWO7, SW7
506, SWe
SWOS, SWS
SNDH S4
SW03, SW3
SW02, SW2
SWOI, SWI
SWO0, SWD

4C000
20000

[ealoslonieclontenloslonlonlos Lot VN
0004 00 0t 58 Dt et g 0 Pt
Sop00oa000
D:—NN-CU‘IU" ~N O
osleelosleatlon]onlen]s]

lalaalalal ol 1 o] o o]

-4 O0OmD

R

=4
O MW LN DO

B

ERRVEC= 4
RESVEC= 10
TBITVEC=14
TRIVEC= 14
BPTVEC= 1
IGTVEC= ao
PWRVEC= 24
EMTVEC= 30
TRAPVEC=34
TKVEC= B0
TPVEC= &M
PIRGVEC=240

GO2

*DQTQ 816 DEEINITIONS (BITCC TO BITIS)

VECTOR ADDRESSES
TIME OUT AND OTHER ERRORS
,,§$SES¥ED AND ILLEGAL INSTRUCTIONS
;1 TRACE_TRAP
: BRERKPOINT TRAP (BPT)
i1 INPUT/QUTPUT TRAP (10T) %%SCOPEw*
: s POMER_FAIL
: 'EMULATOR TRAP (EMT) #¥ERROR¥*
! I5TRAP™ TRAP
£ TTY KEYBOARD VECTOR
: s TTY PRINTER VECTOR
+ }PROGRAM INTERRUPT REQUEST VECTOR




MRINDEC-11-DZRKH-E
BRSIC CEFINITIONS

DIRKHE.PLL

762 000210
763 000214

777 000046
779 00COS2

000174
757 000176

759 000200

000100

000000

000174
000000
000000

000137

000210
105237
000137

o220
00046
022376
000052
000000
000220

MACY1l e71732)

002470

001753
0C3470

HO2

O4-NOV-76 13:36 PRGE 2!

00S10
0

0oe40
00850

KWLVEC=100 ‘KWLIL CLOCK VECTOR
.EQUIV BITIS,ERR

"EQUIV BITI4 HE

"EQUIV B8IT13’SCP %
.EQUIV BIT12,DPL —
"EQUIV BIT10’DRY

"EQUIV BIT09'SIN

"EQUIV BIT07'DRY

"EQUIV BITOB’RWS

'EQUIV BITOS'WPS

.EQUIV BITI2,SKE

"EQUIV BITOI CSE

"EQUIV BITOD'WCE

.SBTTL TRAP CATCHER

=0
s ¥ALL UNDSED LOCATIONS FROM 4 - 776 CONTAIN A . +2,HALT"
s #SEQUENCE TO CRTCH ILLEGAL TRAPS AND INTERRUPTS
*LOCRTIONXU CONTAINS O TO CATCH IMPROPERLY LOADED VZCTORS

DISPREG: .WORD O ; sSOFTWARE DISPLAY REGISTER
SWREG:  .WORD O ! 1SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

JMP  IWSTART ;:JUMP TO STARTING ADDRESS OF PROGRAM

;RESTART RDDRESS, IF RESTART IS

;DONE AT 210, THE BOUNDARY CONDITION
:TESTS (TST1-7) ARE SKIPPED, IF SW 4

;1S SET THEN THE DISKS ARE NOT REWRITTEN
: (WRDSK) WITH RANDOM PATTERNS. NORAMALLY
SALL_THE DISKS PRESENT ARE COMPLETELY
sWRITTEN WITH RANDOM PATTERNS, AT THE
:BEGINING OF THE

:EXERCISER PART OF THE PRCGRAM.

.=210
INCB FRSTRY
JMP J#START

.SBTTL ACT11 HOOKS

X 122 2222323222 3233 223 3 222t S22 8232222
ﬁooxs ngguggeo BY ACTL!

:SAVE PC
SEgDRD ;3 1)SET LOC.46 TO RDDRESS OF SENDARD IN .SEOP
.WORD O ,,E)SET LOC.52 TO ZERO
.=$SVPC s 3 RESTORE PC

;KT11 REGISTER DEFINITIONS
.SBTTL MEMORY MANRGEMENT DEFINITIONS
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MRINDEC-11-DZRKH-E

000250

177572
177574

27576
172516

+72200
172302
172304
172306
172310
172312
172314
172316

172320
172322

172334
172336

172340
172342
172344
172346
172350
172352
172354
172356

172360
172362
172364
172366
172370
172372
172374
172376

MACYLl £7(7322)
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MEMORY MANRGEMENT DEFINITIONS

00870

102

;#KT11 VECTOR ADDRESS

MMVEC=

;#KT11 STATUS REGISTER ADDRESSES

SRO=
SRli=
SRe=
SR3=

; BKERNEL “I™ PAGE DESCRIPTOR REGISTERS

KIPDRO=
KIPDRI1=
KIPDR2=
KIPDR3=
KIPDRY=
KIPDRS=
KIPDRb=
KIPDR7=

; #KERNEL “D™ PRGE DESCRIPTOR REGISTERS

KDPDRO=
KDPDR1=
KDPDRe2=
KDPDR3=
KDPDRY=
KDPDRS=
KDPDRb=
KDPDR7=

; #KERNEL "I" PAGE ADDRESS REGISTERS

KIPARO=
KIPAR!=
KIPARZ2=
KIPRR3=
KIPARY=
KIPARS=
KIPARG=
KIPRR?=

; #*KERNEL “D” PRGE RDDRESS REGISTERS

KDPARO=
KDPAR]=
KDPRRe=
KDPRAR3=
KDPRRY=
KDPRRS=
KOPARG=
KDPARR7=

250

177572
177574
177576
172516

172300
172302
172304
172306
172310
172312
172314
172316

172320
172322

172336

172340
172342
172344
172346
172350
172352
172354
172356

172360
172362
172364
172366
172370
172372
172374
172376
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DZRKHE P11 COMMON TAGS
Bl .SBTTL COMMON TRGS
843 et ad s lde el il etiltlidsltstiitiddisdsddatittdsssss
844 LETHIS TABLE CONTAING VARIOUS COMMON STORAGE LOCATIONS
B35 '¥USED IN THE PROGRAM.
847 001100 .=1100
BY8 001100 $CMTAG: : sSTART OF COMMON TAGS
B43 001100 000000 §PASS: .WORD O : :CONTRINS PASS COUNT
BsQ 001102 040 §TSTNM: .BYTE 0 } CONTAINS THE TEST NUMBER
851 001163 000 $ERFLG: .BYTE O ;1 CONTRINS ERROR FLAG
852 001104 000000 $ICNT: .WORD O : CONTAING EURTEST T TERATION COUNT
853 LJI106 000000 SLPADR: .WORD G : :CONTRINS SCOPE LOOP ADDRESS
853 Q01110 0aacag SLPERR: .WORD O 1 CONTAING SCOPE RETURN FOR ERRORS

111 00 SERTTL: _WCRD O ! CONTAINS TOTAL ERRORS DETECTED
856 001114 000 SITEMB: .BYTE O ,,CONTQINC ITEM CONTROL BYTE
857 00I11s 00l SERMAX: .BYTE I :CONTRINS MAX. ERRORS PER TEST
858 001116 000000 SERRPC: .WORD O ::CONTA: NS PC OF LAST ERROR INSTRUCTION
859 001120 000000 $GDADR: .WORD O : 1CONTRIS ADDRESS OF 'GOOD’ DATA
860 001122 000000 SEDAOR: .WORC O : :CONTRINS ADDRESS OF 'BRD’ DATA
8b1 001124 000000 $GDDAT: .WORD O : 'CONTAINS ' GOOD’ 0ATA
862 001126 000000 SE0DAT: .WORD O H1CONTAING *BAD’ DAT
863 001130 000000 WORD O : 'RESERVED--NOT T0 8 USED
864 001132 0000CC WORD O
865 D0OI11™ 00O $AUTOB: .BYTE O ;s AUTOMATIC MODE INDICATOR
866 001135 000 SINTRG: .BYTE O : L INTERRUPT MODE INDICATOR
867 00113 000000 WORD O
868 001140 177570 GWR:  .WORD DSWR s ADDRESS OF SWITCH REGISTER
869 001142 177570 DISPLAY: .WORD DDISP ,,nooREss OF DISPLAY REGISTER
B70 OCIIY4 177560 §TKS: 177560 tTTY KBD STATUS
B71 001146 177562 §TKB: 177562 !ITTY KB) BUFFER
€72 001!50 177564 §TPS: 177564 '117Y PRINTER STATUS REG. ADDRESS
B73 001152 177566 $TPB: 177586 :ITTY PRINTER BUFFER REG. RDDRESS
874 001154 000 SNULL: .BYTE O ,,conrnxns NULL CHARACTER FOR FILLS
B7S 001155 002 SFILLS: .BYTE & *CONTAINS # OF FILLER CHRRRCTERS REQUIRED
g7b 001186  Ol2 SFILLC: .BYTE [2 ++ INSERT FILL CHARS. AFTER A "LINE FEED"
g77 001157 000 STPFLG: .BYTE O ITPRMINAL AVAILABLE™ FLOG (BIT((G7>=0=YES)
B78 001160 00CCOO SREGAD: .WORD O .,convnxns THE ADDRESS FROM
B79 'WHICH (SREGO) WAS OBTAINED
BB0 0J1162 000000 SREGO: .WORD O t {CONTAINS ( (SREGAD)+0)
B8l (31164 000000 SREGL: .WORD O : 1 CONTAINS ( (SREGAD)+2)
g82 001166 000000 SREG2: .WORD O HIEONTAING ((REGAD)+4)
ge3 001170 000000 SREG3: .WORD O : {CONTAINS ((SREGRD)+6)
Be4 001172 000000 SREGH: .WORD O ,,cournxns ((SREGRD) +10)
BeS 001174 (000000 SREGS: .WORD O : CONTAINS ((SREGAD)+12)
886 001176 000000 SREGh: .WORD O 2 :CONTRINS ( (SREGAD)+14)
Be? 001200 000000 SREG7: .WORL O ,,conrnxns ( (3REGAD) +16)
Be8 001202 000000 ‘ SREG10: .WORD O : CONTRINS ( (SREGAD)+20)
889 001204 000500 SESCAPE: 0 ; ESCAPE ON ERROR ADDRESS
890 001206 177607 000377 SBELL: .ASCIZ <207>¢377>¢<37?> :iCGDE FOR BELL
gd] 00l2le = (077 SQUES: .ASCII /77 : QUESTION MARK
892 001213 OIS $CRLF: .ASCII <15 ,,cnRRIncE RETURN
001214 000012 SLF:  .RSCIZ (1) ' LINE FEED

*!i***i***********l*******!***ii**********************i********
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001242
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001246
001250
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ERROR POINTER TABLE

027340
031322
032014
000000

027363
031322
032014
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.SBTTL ERROR POINTER TABLE

;#THIS TABLE CONTAINS THE INFORMATION FOR £ACH ERROR THRT CAN QCCUR.

s#THE INFORMATION IS OBTAINED BY USING THE INDEX NLMBER FOUND IN

*LO?RTION SITEH? TH%? NUMEER INDICATES NH%CH ITEN IN THE TQSLE IS PERTINENT,
F SITEMB IS O TWE ONLY PERTINENT CATA IS (

s #NOTER: ERCH ITEM IN THE TABLE CONTRINS 4 POINTERS EXPLQINED RS FOLLOWS:
& EM ,,POINTS 70 THE ERROR MESSAGE
s ¥ OH ;POINTS TC THE DATA HEADER
E ) ::POINTS TO THE DATA
& DF ,,POINTS TO THE DATAR FORMAT
$ERRTB:

; #THERE ARE TWO CLASSES OF ERRORS:

s#1. ERRORS IN EXERCISER PART OF THE FSOGRAM - ERROR NUMBERS BELOW 100
:#2. ERRORS IN THE NCN-EXERCISER PART OF THE PROGRAM - ERROR NUMBERS EQUAL
:#T0 AND GREATER THAN 100.

s ¥THE DOCUMENT CONTQINS MORE INFORMATION ON THESE.

s #THE FOLLOWING ERRORS OCCUR IN THE EXERCISER PART OF THE PROGRAM.

sITEM 1
EML +ERROR ON WRITE
DH1 :PC RKCS RKER RKDS RKDA
BTI :SERRPC SREGO SREG! SREG2  SREG3
;ITEM 2

M2
He
Te

QETEHPT 10 éNITIRTE FUNCTION ON ’BUSY’ DRIVE
: SERRPC SREGD

M3 CONTROL RERDY NOT SET
?i ;PC RKCS RKER RKDS RKDA

E
D
D
0
JITEM 3
;
8 :SERRPC SREGO $REGL SREG2 SREG3

SITEM M
EMY sR/7/W/S REQDY NOT SET
DH1 PC RKER RKDS RKDA
BTI * SERRPC SREuD SREG1 SREGZ2 SREG3
JITEM §
Eﬂ? CONTROL REgDY NOTESET QETEE FIRSTDINTERRUPT ON ISSUING SEEK
D11 SERRPC SREGO SREG1 SREGZ  SREG3
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951
952
953
¥R

001264

001326
001330
001332
001334

001336
001340
001342
001344

001346

ERROR]R POINTER TRBLE
200000

032030
000000

027554

000000

027631
031322
032014
000000

027711
031322
032014
000000

027763
031322
032014
000000

030036
031322
032014
000000

MACY1l £7(732)

OO0O0O00O0O0O0O00
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O0000000000000000000000O00O00OOOOOO0O000000000D0OODO0D
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o

: ITEM

s ITEM

s 1TEM

s ITEM

: ITEM

s ITEM

s ITEM

s ITEM

0

&

EMB
OHl
DTl
0

7
EM7
DH2
0Te
0
10
EM1IO
DHe
DTe
0

11
EM1L
DHl
DTl
0

12
EM12
DH1
oT1
0

13
EMI3
DH1
DTl
0

14
EMIY
DH1
OT1
0

15

EMIS
DH1

LO2
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NRONG BITS IN RKCS EXPECT SEEK
RKE RKDS RKDR
SERRPC SREGO $REG:  $PEG2  SREG3

"BUSY’ FLAG CLEAR ON INTERRUPTING ORIVE
PC DRIVE

; §ERRPC SREGO

;EOSITISNING’ FLAG FOR INTERRUPTING DRIVE CLEAR
s SERRPC SREGO

; '"ERR’OR_SET RFTER FIRST INTERRUPT ON ISSUING SEEK
$FC RKCS RKER RKDS RKDA
;SERRPC SREGD SREG! SREG2  SREG3

SCP SET QFTER FIRST INTERRUPT ON ISSUING SEEK
RKCS RKER RKDS RKDA
SERRPC SREGO SREGl  SREG2 SREG3

CONTROL READY NOT SET AFTER SEEK DONE INTERRUPT
RKCS ~ RKER RKDS RKDA
SERRPC SREGD $REGl  SREG2  SREG3

INTERRUPTégG DRIVE (SEEK DgNE\ Nﬂg NOT *BUSY’
:SERRPC SREGD  SREGI SREGE $REG3

sR/7W/S READY NOT SET FOR INTERRUS;%NG ORIVE (SEEK DONE)

s PC RKCS RKER RKDS
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DIRKHE.PLL

0C1362
00136+

001366

001376
G01400
001402
001404

001406
001410
001412
01414

001416
001420

0014e2
001424

001426
001430

001522
031434

001436
0C1440
A3 1442
£01444

001446
001450
001452
001454

MalYll g7(732)
ERROR POINTER TRBLE

032014
C002000

032014
000000

030234
031322
032014
000000

030320
03140¢

032036
003000

000030
031405

0z2036
0000090

030312

000500

030341
0313ee
032014
0C00as

MO2
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OO0 0O0000

0
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01930

s ITEM

s ITEM

s ITEM

s ITEM

s ITEM

: ITEM

s ITEN

0Tl

20
EM20
DHI
DTl
el

EM2l
DH21

D12l

ee

0
OH2!
D12l

e3

EM23
DHe3
0Tl

c4
EMey

DH1
bT!
0

; SERRPC $RESO

; 'SIN’ ERROR
:PC KCS
: SERRPC SREGO

ERR OR ON DOING SEEK

RKCS
SERRPC SREGO

SREG]

RKER
$REG!

RKER
SREG]

SREG2

RKDS
SREG2

RKDS
$REGE

$REG3

RKDA
$REG3

RKDA
$REG3

SgP DID NOT SET RFTER SEEK WRS DONE

RKCS
; SERRPC SREGD

; SOFT_ERROR

: SERRPC RKCS

s CYL SUR

s SERRPC SREGD
iTREGY SREGS

; SERRPC RKCS
s CYL SUR
:$ERRPC SREGO
:SREGY SREGS

DRTR (COMPARISON) ERROR

;PC RKBR
: SERR?C SREGO

RKER RKDS RKDR

$REGL SREG2  SREG3
RKER RKDS RKDA:
SEC

$REG]  SREG2

$REGE

RKER RKDS RKDRA:
SEC

$REG]  SREGe

$REGE

EXPCT RECVD RKDA

$REGL  SREGE  $REG3

DRvs#
$REG3

DRV#
SREG3

ggﬁTROL READY CLEAR ON INTERRUPT ARFTER RK FUNCTION

RKCS
: SERRPC SREGOD

RKER
$REG!

RKDS
$REG2

RKDR
SREGI
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000000

000000

030624
031370
032030
000000

000000

030747
031657
022076
00o0c0

C310eM
031322
032014
0000C0

NO2
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s {TEM

s ITEM

s ITEM

s ITEM

s ITEM

;s ITEM

s ITEM

s ITEM

EM32
DT103
0

33
EM33
DH103
pT103
0

34

EM34

{stRrec SRECO  SREGL  Skece

s PC SREGD

PR gP"E s

SEUCK IN %gOP 8 g COHHSNBE SHOULB BE CONE BY NOW
: SERRPC SR:GO SREGI SREG2  $REG3

:ATTEMPT 70 DO WRITE CHECK BEFORE WRITE
; PC KEY ;gggIION CODE

RETEMPT EO REEXECUTE A COMMAND IN PROGRESS OR ALREADY FINISHED
: SERRPC SREGO

’EUNCTION IN PROGRESS® FLAG FOR INTERRUPTING DRIVE IS NOT SET
: SERRPC SREGU

UNEXPECEEDCDRIVE INTERRUPTED
: SERRPC SREGD SREGI

ggONG FUNCTION ngEDIN RKCS AFTER INTERRUPT

EXPCT
:SERRPC SREGO  SREGI

DRIVE RERDY CLEAR
RKCS RKER
SERRPC SREGO  3REGI

RKDS
$REG2

RKDA
$REG3
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DQC)DBOOD 20
SV IPRI 7Y [ 29 uwwmg
BT B DR

C3130
200

(iTEM 35

EM3S DRIVE POWER LOW

OHl R¥CS RKER R¥DS R¥CA

8T1 SERRPC SREGD SREGI SREGZ  SREG3
<ITEM 3B

EM3B DRIVE UNSQFE :

DH! +PC RKCS RKER RKDS RKDR

DTi SERRPC SREGO SREG! SREG2 SREG3
-JTEM 37

EM37 :WPS SET

DH1 FC RKCS RKER RKDS RKDA

Ti iaﬁﬁPC $REGO  SREGL SREGE  SREG3

oo

&
;:THE FOLLOKING ERRORS CCCUR IN THE NON-EXERCISER PRRT OF THE PROGRARM.

;ITEM 100
EM23 DRTQ (COMPRRISON) ERROR
DHE3 RKBA EXPCT RECVD RKDA
BTI SERRPC SREGO SREG!I SREGZ2 SREG3
JITEM 101
EMICI INTERRUPT DID NOT OCCUR AFTER WRITE
DH1 PC RKCS RKER RKDS RKDR
ng SERRPC SREGD SREGlI SREGZ SREG3
<ITEM 102
EM102 -'ERR OR SET
DH1 RKCS RKER RKDS RKDA
ng SERRPC SREGO SREG] SREG2 SREG3
<ITEM 103

EMIO3 ;RKDAR  INCREMENTED WRONGLY
DHI03  ;PC EXPCT  RECVD
8T103 ;SERRPC SREGD  SREGI

<ITEM  10M

EMION  ;RKBA INCREMENTED WRONGLY
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ERROR POINTER TRBLE
1650 031657 03540 DHIO3 ;P EXPCT  RECYD
1652 032076 03550 DTI03  ;SERRPC SREGD  SREGI
001654 00C00C 03560 0
03570
ggggg ;ITEM 10S
001656 231235 03600 EMIOS RKHC DID NOT OVEPCLOH T0 0
00:660 031721 03610 CHICS  ;PC RKDA KiWC
D0iebe C22076 €3620 DTI03  ;SERRPC SREGO SREGI
201664 0L0C0N 03630 c
03640
03650 ;;ITEM 106
03660
001666 0312865 03670 EMIOS HEX BITS INCORRECT
001670 (031322 03680 DH1 RKCS RKER  RKDS FKDA
001672 03201d 03630 0Tl SERRPC SREGO SREG!] SREG2  SKREG3
00:67% (000000 83700 0
03710
ggggg ;ITEM 107
001676 030312 0374C gM23 DRTR (COHPRHISON) ERROR ON RERD
001700 03]&%7 03750 DHIO3 ;PC EXP RECVD
001702 032076 03760 DTI03  ;SERRPC SREGD $REG!
001704 0203CC 03770 0
03780
3790 ;ITEM 110
03800
1706 031304 03810 EMIIO  ;WRITE CHECK ERROR
1710 031746 g3e20 DHI10  :PC RKCS RKER RKBA RKDA
1712 032014 03830 DTl :SERRPC SREGO SREG! SREG2  SREG3
1714 0003C0 £3840 C

— - - e et e



o
o

S

2R

~)NIN1=2=3~)

&

P2 5t 64 P poe
O oW

N

00 0t ot ot Pt Pt Pt Pt B
AT

R
w

. S ok A & o

D03

1.27.732) D4-NOv-78 13:36 PARGE 2C

- V11 &t

ERROR FOINTER TABLE

177400 03860 RKDS: .WORD 1774070

177402 03870 RKER: .WORD 177402

177404 03880 RKCS: .WORD 177404

177408 03890 RKWC: .WORD 177406

177410 03300 RKBA: .WORD 177410

177412 03910 RKCA: .WORD 177412

177416 063920 RkDB: .WORD 177416

177546 83338 KWLS: .WORD 177546 ;STATUS REGISTER FOR KW!iL

050372 83333 pcnrn: JWORD  250.

000220 03970 RKVEC: .WORD 220 :NORMAL RK1l INTERRUPT VECTCR RDDRESS

090222 ggggg nxsrnr: JWORD 222 :PSW TO BE USED ON INTERRUPT

800240 04000 PPRLVL: JHORD 240 PROGRRH PRIORITY LEVEL=S. PRIORITY LEVEL
04010 T WHICH THE PROGRAM OPERATES CAN BE CHANGED
04620 ev ALTERING THIS LOCATION.

500340 04030 KWPLVL: .WORD  34d :PRIORITY LEVEL OF THE KWliL CLOCK SERVICE
g:ggg *ROUTINE.

1772777 Q406G SRDRV: .WORD 177777 :'SRDRV® CONTAINS THE DRIVE NO WHOOSE SERIAL
04070 :NO IS TO BE TYPED OUT WHEN AN ERROR OCCLRS,
04080 :IF SW 1 1S SET. WHEN (SRORV)=-1 SERIAL NO
04030 :15 NOT TYPPED OuT, BECAUSE THE ERROR WAS NOT
33i?8 :POSITIVELY ATTRIBUTABLE TO & SPECIFIC DRIVE.
04120

200 04130 FTITLE: .BYTE O

aisls 04140 FRSTRT: .BYTE O ;FLRG FCR RESTART AT 2i0
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DIRKHE.PLI ERROR POINTER TRBLE

1239 00174 000010
12%5 001764 200000

1248 00i7e6 0O0CIC

€32006 10000.0

002026 000040

EOQ3

04-NOV-76 13:36 PAGE 3!

Qu1e0
04170

: [HIS TABLE CONTRINS (IN ASCENDING ORDER) THE DRIVE NUMBERS THAT ARE
:PRESENT. THUS IF 3 DRIVES O,1,2 ARE PRESENT: POR WILL CONTAIN PORI WILL
:CONTAIN 1 AND PDR2 WILL CONYAIN 2.

POR: .BLkB I8
DRVPRS: .WORD O ; CONTRINS TOTAL NUMBER OF DRIVES PRESENT

THE FOLLOWING LOCATIONS CONTRIN SERIAL NUMBERS CORRESPONDING TO EACH

DRIVE. THE SERIAL NUMBERS RRE KEYED IN BY THE USER, WHEN THE PROGRAM
IS STARTED WITH SWITCH 1 SET TO 1. THIS FEATURE IS NORMALLY USED IN
s PRODUCTION ENVIRONMENT.

SRNO:  .BLKW 10 ; SERIAL NO'S FOR DRIVES 0-7

; THE FOLLOWING 8 KEYS ARE FOR THE 8 COMMANDS IN THE QUEUE, TO BE
sEXECUTED ON DIFFERENT DRIVES. EACH KEY IS RSSOCIATED WITH AN EXECUTRBLE
:COMMAND ON THE RK1I. VARIOUS BITS OF THE KEY DESCRIBE A COMMAND

:AS INDICATED BELOW

<0-2> DRIVE NUMBER CN WHICH THE COMMAND IS TO BE EXECUTED
< ) INDICRTES THRT THE HERDS ARE BEING/OR HAVE BEEN

POSITIONED ON THE DRIVE

<5> INDICATES A 'WRT CHK’® SHOULD BE DONE FOLLOWING THE 'WRITE’

:<B>  INDICATES A WRITE CHECK FUNCTION HAS BEEN INITIATED

:¢?>  INDICATES THAT A FUNCTION IS IN PROGRESS (IT IS NOT SET

WHEN POSITIONING IS BEING DONE ON A ORIVE)

.<e -10> INDICATES THE posxvxon or THIS st IN THE 8-KEY TABLE

: (POSITIONS BEING 0,1

388 éEEﬁCEESS EB“T runértoﬁ 60&R£séonnxnc T0 THIS KEY HAS

:¢12>  INDICARTES HIGH PRIORITY FOR THE COMMAND (NORMALLY
SET AFTER AN ERROR OCCURED ON THE COMMAND)

;¢1%>  INDICATES THAT THE COMMAND CORRESPONDING TO THIS KEY HRS BEEN
; RABORTED BECAUSE THE DRIVE WAS DESELECTED (DSELECT)

;¢15>  INDICATES THAT THE COMMAND HARS BEEN COMPLETED

; (RLSO SET WHEN COMMAND IS RBORTED RFTER RETRIES)

KEY: BLKW 10 ;KEY FOR THE COMMANDS IN QUELE

: THE PARAMETERS TO BE USED ron sncn COMMAND IN THE QUEUE
*ARE STORED IN A TABLE STARTING AT ’*CMND’. BITS ¢8-10°
!0F THE CONMAND KEYS (KEY, KEY2, ---xsva) ARE USED TO POINT
70 THE RIGHT SET OF PARAMETERS.

WORD 1 CONTRINS RKDA TO BE USED

WORD 2 CONTRINS RKCS (FUNCTION BITS ONLY)
WORD 3 CONTRINS RKWC (WORD COUNT 2'S COMP)
WODR 4 CONTRINS RKBA

CMND:  .BLKW 40 ; STORAGE TABLE
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DIRKHE.P11 ERROR PJOINTER TABLE

1290 N4720

1291 04730

129 04740  ;THESE ARE BUSY FLAGS FOR THE DRIVES. IF A DRIVE IS BUSY PERFORMING

1293 04750  ;ANY FUNCTION (INCLUDING POSITIONING) THEN BIT 7 OF THE FLAG FOR THAT

1294 Q4760 :DRIVE 1S SET. BITS 0-3 CONTAIN THE OFFSET TO KEY % WHICH MADE THE DRIVE

1295 04770  ;BUSY. EX: DRIVE #3 WAS MADE TO DO A WRITE BY COMMAND

1296 04780 ;KEYS, HENCE *BUSY3' WILL CONTAIN 210. NOTE THAT 10 IS THE

iggg g:ggg :0FFSET FOR KEYS (TAKING KEY RS BRSE). KEY #= OFFSET(0-3,/2 + |

1299 20sl2e 530010 048I0 BUSY: .BLKB 10 :BUSY FLARGS FOR DRIVES 0-7

1300 04820

1301 04830

1302 0-840 :THESE FLAGS WHEN SET INDICATE THAT A DRIVE IS BEING

igga ggggg :POSITIONED OR HAS ALREADY BEEN POSITIONED.

1305 00213¢ 000010 04870 POS:  .BLKB 10 :DRIVE 0 POSITIONED

1306 04880

1307 04830

1358 04300

1309 04910 ;RETRY COUNTS FOR A PARTICULAR FUNCTION ON A DRIVE THE FUNCTION IS ABORTED

igi? 8:353 ‘ON R DRIVE WHEN THE RETRY COUNT RERCHES 3.

1312 002146 05001C 04340 RETRY: .BLKB 10 :DRIVES 0-7 RERTY COUNTS
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DZRKHE

1313

1314
1315
1316
1317
1318
1319
1320
132}

GERLRRIERRY

SR

.-.}o.——.—..—l:—.’-..—.’-.h—..—..—.-”.—-.._'—...— (=)

v
(S -

011

L02156

002160

002220

22
002224
002226

002230
002232

002234
002235

002236
002240

ERROR POINTER TRBLE
200000

000030

00030
000000

000000
C00000

£00000
000000
000000
000000

000000 .
000000
000000

00000C
00CO00
003000
000000

000
000

000000
000000

GO3

04-NOV-76 13:36 PARGE 33

04360

WCFLG: .WORD O

GSCNT: .WORD O

PRSFNC: .WORD
PSTFNC: .WORD O

CICNT: .WORD O
CICNT1: .WORD O
TIMER: .WORD O
ERCODE: .WORD O
DRVPTR: .WORD O
DRVCNT: .WORD O
QDRV: .WORD O
QCYL: .WORD O
QSUR: .WORD O
QSET: .WORD O
GFNC: WORD O
QBUSAD: .WORD O
GWRCNT: .WORD O

;IF BIT 1S IS SET WRITE CHK 1S TC BE OCNE

EBRQHT 185, G B fep o e

; THIS IS A COUNT FOR KEEPIMG TRALK OF THE TIME
s TAKEN BY ALL THE 8 COMMANCS IN THE GUELE,
s IF THIS COUNTS DOWN TO O AN ERROR IS REFCRTED

s COTRINS INFO ABOUT THE PRESENT COMMAND
:BEING PERFORMED ON THE RKI

:CONTAINS INFO ASOUT THE COHMQND PERFORMED
sBEFORE THE 'PRSCMND’

:THIS IS _A COUNT-TIMER USED FOR KEEPING TRACK
:0F THE TIME TAKEN BY ANY FUNCTION T0 BE
;COMPLETED. IF THE COUNT GOES T0 O QN ERRCR IS REPORTED

; TEMPORARY REGISTERS USED BY ’GENBRQ’
sROUTINE TQ STORE VARICUS PARAMETERS
:OF A COMMAND AS THEY ARE GENERATED.

; THIS TABLE CONTAINS VARICUS MAPPING FACTORS TO BE USED
:FOR GENERATING RANDOM PARAMETERS FRCM RGNDOM NUMBERS

DRMAP: .WORD O
CYLMAP: .WORD O
SECMAP: .WORD O
FNMAP: .WORD O
BAMAP:  .WORD 8

WCMAP: .WORD

;MAPPING FACTOR FOR GENERATING RANDOM DRIVE NUMBER
:MAPPING FACTOR FOR CYLINDER

:MAPPING FACTOR FOR SECTOR

:MAPPING FACTOR FOR FUNCTION

:MAPPING FACTOR FOR BUS RDDRESS

:MAPPING FACTOR FOR WORD COUNT

;s THESE TWO FLAGS “ORRESPOND TQ THE 2 INTERRUPT HANDLERS (RK11) USED
s IN_THIS PROGRAM. WHEN THE INTERRUPT HANDLER IS ENTERED THE FLAG IS

:CLEARED OR SET.

INTFLG: .BYTE
INTIFL: .BYTE

0
0
SRAVKEY: .WORC O
ECOUNT: .WORD O

;FOR "INTHND ', CLERRED ON ENTERING HANDLER
tFOR *INTISK’, SET ON ENTERING HQNDLER
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ERROR POINTER TRBLE

0C0010

000000
000C00
00C000
000C00

000010

C

€3
)
o
»a
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000010

000010

00Co10

000010

000010

HO3
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Q55140
05520

THIS TABLE CONTAINS COUNTS FOR THE NUMBER OF OF ERRORS OCCURING ON A
E % (NOTE: ONLY THOSE ERRORS WHICH ARE POSITIVELY RTTRIBUTABLE 10 A
'EPECIFIC DRIVE). THE GOUNT KEPT ONLY IF SWITCH 2 IS SET, WHEN THE COUNT

:REACHES THE MAXIMUM ALLOWABL (USUQLEYSE) THE on;vr 1S DROPPED FROM

:TESTING AND IS TAKEN OUT OF THE DRIV LECTION TABLE.
ERDRV: .BLKE 10 ; COUNT FOR DRIVES 0-7
KWHR:  .WORD O ; COUNTS HOURS (2'S COMPLEMENT)
KWMIN: .WCRD @ :COUNTS MINUTES (2°S COMPLEMENT)
KWSEC: .WORD O :COUNTS SECONDS (2’5 COMPLEMENT)
KWCOUNT: .WORD O : COUNTS CPS FROM KW1IL (2'S COMPLMNT)

; THIS TRBLE CONTRINS COUNTS FOR HARD ERRORS ON A PARTICULAR DRIVE.
Eélcgcga WILL CONTARIN THE TOTAL NUMBER OF HRRD ERRORS THAT OCCURED ON

HECN:  .BLKKW 10 ;ORIVE 0-7 HARD ERROR COUNTS

THIS TRBLE CONTAINS COUNTS FOR SEEK ERRORS
:ON A PARTICULAR DRIVE.

SKECN: .BLKH 10 ;DRIVE 0-7 SEEK ERROR COUNTS
; THIS TABLE CONTRINS COUNTS FOR SIN ERRORS ON R
;PARTICULAR DRIVE

SINCN: .BLkd 10 ;DORIVE 0-7 SIN COUNTS

s THIS TABLE CONTRINS COUNTS FOR WRITE CHECK ERRORS
s THRT OCCURED ON A PARTICULAR DRIVE

WCECN: .BLKW 10 ;WCE COUNT FOR DRIVES 0-7

s THIS TABLE CONTAINS COUNTS FOR CHECK SUM ERROR THART
:OCCURED ON A PARTICULAR DRIVE

CSECN: .BLKW 10 ; CSE COUNT FOR DRIVES 0-7

; THIS TABLE CONTAINS COUNT OF NUMBER OF FUNCTIONS
* THAT WERE ABORTED ON A PARTICULAR DRIVE.
sFUNCTION 15 RBORTED ONLY AFTER DOING RETRIES

RBORT: .BLKW 10 ; ABORT COUNT FOR DRIVES 0-7

; COUNTS FOR NUMBER OF DATR ERRORS THAT OCCURED ON INDIVIDURL ORIVES.

DATER: .BLKK 10 ;DRIVES 0-7
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DIRKHE.PLI ERROR POINTER TRBLE
1420 0Ce432 Q00000 060S0 NWRTL: .WORD O ;LO WORD: OF THE 2 WORD COUNT-GIVING TOTAL
1421 002434 000000 06060 NWRTH: .WORD O sH] WORD: % OF NORE% NR;TTEN ON DRIVE O
14g2 002436 0000le 06070 .BLKK M. :FOR REST OF DRIVES 1-
1423 06080
1424 06090
1425 002472 00000C 06100 NROL: .WORD O ;LO WORD: 2 WORD COUNT GIVING TOTAL
1426 002474 300000 06110 NRDH:  .WORD O ;HI WORD: # OF WORDS READ ON DRIVE C
izg? 002476 000016 82%38 .BLKW Y. ;FOR DRIVES 1-7
1429 002532 002026 06140 PCMND: .WORD  CMND ;POINTERS TO PARAMETERS FOR COMMANDS IN GUEUE
1430 002534 002036 06150 .WORD  CMND+10 ;POINTER TO SECOND COMMAND
1831 002536 002046 06160 .WORD  CMND+20 ;POINTER TO THISD COMMAND
1432 002540 002056 06170 .WORD  CMND+30 :POINTER TO FOURTH COMMAND
1433 00eSq2 002066 06180 .WORD  CMND+40 :POINTER TO FIFTH COMMAND
1434 002544 002076 06190 .WCRD  CMND+50 ;POINTER TO SIXTH_COMMAND
1435 (002546 002106 06200 .WORD  CMND+E0 ;POINTER TO SEVENTH COMMAND
436 002550 (02116 06210 .WORD  CMND+70 ;POINTER TO EIGHTH COMMAND
2 =
iggg 002552 000000 ggsgg BRSEBA: .WORC O anTSINSOTEE LOWEST BUS ADDRESS STRRTING WHICH DATA TRA
1441 002554 (000000 06260 MAXBR: .WORD O ;CONTRINS THE HIGHEST BUS ADDRESS TO WHICH DATA TRANSFER
1442 06270 :CAN_BE DONE.
1443 002556 000OCO 06280 REPCNT:.WORD 0 : CONTAINS THE REPETITION COUNT- THE NUMBER
1444 06290 ;OF TIMES Q REQUESTS WILL BE GENERATED. WHEN THIS
1445 06300 :COUNT_GOES_TO O, IT MEANS AN END OF PRSS, HOWEVER
1446 06310 :NOTE THAT THERE IS NO TRUE END OF PASS, IN THIS KIND
1847 06320 ;OF EXERCISER PROGRAM. THE EXERCISER RESUMES FROM
1448 06330 s THE POINT IT LEFT OFF, AFTER TYPING OUT THE END IF
1449 06340 :PASS MESSAGE.
1450 06350
1451 06360
{452 002560 008 06370 RKDPQU: .BYTE O ;FLAG SET WHEN PROGRAM OPERATING IN RKDP DUMP MODE
1453 00esel 003 06380 RKCPCH: .BYTE O :FLAG SET WHEN OPERATING IN RKDP CHAIN MODE
1454 (02Se2 000 06330 PPTP: .BYTE O :FLAG SET WHEN PROGRAM IS PAPER TAPE LOADED
izgg 002563 0C0 8%:?8 ACT!L: .E;EE 0 :FLAG SET WHEN OPERATING UNDER ACT1I
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DIRKHE.P1L ERROR POINTER TARBLE

i: ? Saa ;RSCII MESSAGES
1:59 002S6H 995015 D:SSE; 000105 06:50 HSGlE .ﬂ:CIZ( (lS)(lE)/SﬁE/
e
462 002606 O00SO1S 040510 042122 06480 MSGM:  .ASCIZ «15)<12>/HARD ERJR/
1463 002614 OJ42440 047S22 000l2¢

1464 002622 047440 020116 047504 06430 MSGS: .ASCIZ/ ON DOING /

1465 002630 047111 020107 200
1466 U0263S 127 44522 042524 0650C MSGe:  .RSCIZ /WRITE/

002642
1468 002643 122 040505 °~001C4 Q06510 MSG?:  .ASCIZ /RERD/
1469 002650 051127 0201e4 J44103 06520 MSGB:  .ASCIZ /WRT CHK/

1471 002660 042122 041440 0O4SS10 086530 MSG9:  .RSCIZ /RO CHK/

1473 002667 015 0O404i2 047502 06540 MSGIO: .ASCIZ «<15:<12)>/ABORTED/<15> <12
1474 002674 0S2l22 042105 005015

1876 002703 123 04eS0S 000113 06550 MSGll: .ASCIZ /SEEK/
1477 002710 00S01S 041520 000075 O0BSe0 MSGla: .ASCIZ «<15><12>/PCz/
IN78 002716 044120 0S1S31 041040 08570 MSGL3: .ASCIZ /PHYS BR=/

000

1480 002727 015 047012 020117 06580 MSGI4: .RSCIZ <1%>¢12>-NO DRVS PRSNT/

1481 002734 051104 051526 (0S004)

1482 002742 051522 052116 000

1483 00747 015 042012 0S3ic2 065390 MSGI5: .ARSCIZ «<15>¢<12>/DRVE # DIDN’T INTERUPT AFTER /
1464 002754 02010 020043 044504

1485 002762 047104 052047 044440

1486 D00c770 0S2116 05110S 050125

.487 002776 020124 043686 042524

1489 003007 015 045412 0OSY4SD5 06800 MSGlE: .ASCIZ «<1S><12>/KEY-B  BUSY-7/

1491 003022 051525 026531 000067

1482 003030 O0SI440 020i22 047516 06610 MSGL7: .RSCIZ 7 SR NO-/
1493 003036 000

1494 033037 072 000 06620 MSG1B: .ASCIZ

7/
1495 (003041 015 020012 O0S1104 06630 MSGI9: .RSCIZ <«1S><12>/ DROPPED DRIVE & /
1496 002046 050117 042520 020104
1497 003054 O0S1104 063111 020105

000
1499 003065 015 042065 O44522 06640 MSG20: .ASCIZ <15><12>/DRIVE/

L 0
1501 003075 01S 051012 050105 06650 MSG2l: .ASCIZ <15>¢12)/REPLACE DRO RKDP-PAK § TYPE CR, IF NOT PUT DRO ON LORD/
1502 003102 C40S14 042503 042040
1503 003110 030i22 0Si040 042113

1505 003124 020044 0S4Sed4 042520
1506 003132 041440 026lc2 044440
1807 003140 020106 047516 020124
1508 003146 052520 020124 0S1104
09 003154 020060 047117 Q046040
003162 040517 000104

15
1510
1811 003166 0CSOiS 0S1104 020060 06560 MSG23: .ASCIZ «15)<12>/DRO NOT TESTED/
1812 003174 047516 020124 042524




— e e a ———— —

003202
003207
00321

00344Y
G03452

0034SY
003455
003456

MRINDEC-11-DZRKH-E
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0S21a3
S4

ERRZRRETIeR
SRR vYoR

(ool
o =
0o

000040

MACY1l £7(732]
ERROR POINTER TRBLE

Q42105
0C0040

0S1104
QS3440
GSlle?
053440
Q42522
020040
020040
042040
020122
Q42510
045523
047502
020040

Q471eS
052040
Q40S0S
Q47522
Q4eSeH
Q425ee
04251l
051105
047503
047511
040505

047117
054522

000

O44523

041101
020117
020122
020122
g2012¢2
020105
000123
Q47522
042116
020116
042522
0s1040
021440

KO3

O4-NCV-76 13:36 PRGE 37

Cee70
0oE80
06630

06700

06710

MSGeY:
MSGeS:
MSGe6:

M5G27:

MSGe8:

BLNKS3: .A
BLNKS2: .
BLNKSI: .

.RSCIZ

LASCI2Z

Y,
(15 <12>/DRIVE WRDS WRITN WRDS READ CSe WCE DATERR

15 (12> /7UNRBLE TO CLEAR ERROR AFTER THREE TRIES/

(15> ¢12>/7ERROR CONDITION CLEARED ON RETRY & /

NN
N'w N\

H




1549
1550
1551
1552

DIRKHE.PLI

003460
003464

00347C

003470
CO3474
003476

003504

003510
003516
003524
003S32
003540
003546
DO35SY
003562

003644
00365

003656
003662
003664

003670
003674
003676
003704
003706
003710
003712
033720

MRINDEC-11-DZRKH-E

MRCY11

e (722)

ERROR POINTER TRBLE

004737
105237

0128737
012737
022777
001012

000403
01716
012637

005227
001052
104400

00S737
001006
023727
001005
104405
00J403
112737

022260
001753

0o11eo
001140
001100
026612

177777

N03626
000176

000174
000004

172777
003722
000042
001140

000001

000020
000022
000034
000036
000024
000026
001106
001110

000004
001140
001142
175314

001140

001142

000176

001134

LO3

O4-NOV-76 13:36 PARGE 38

06780
06790
06800
06810

; {F POWER FHILED, ONM RETURN OF POWER ENTER HERE.

PFSTRT: JSR PC,WATIME ;WRIT SOME TIME
INCB FRETRT ; INDICATE THRT THE STATISTICS HAVE
;7O BE SAVED, ON RETRN FROM PWR FRIL.

START:
JSBTTL  INITIALIZE THE COMMON TAGS
: JCLEAR THE COMMON TAGS (SCMTAG) AREA

MOV #3CMTAG, RE ;;FIRST LOCATION TO BE CLEARED
EhS 3§3§+Rs — + *CLEAR MEMORY LOCATION
BNE % +:LOOP BACK IF NO

MOV 8STACK, SP : 1SETUP THE STACK POINTER
s INITIALIZE A FEW VECYORS
MOV #3SCOPE, 8 IOTVEC ;;I0T VECTOR FOR SCOPE ROUTINE
MOV 8340, 98 OTVEC+2 ;;(EVEL 7
MOV #STRAP, 98 TRAPVEC' : : TRAP VECTOR FOR TRAP CALLS
MOV 8340, JbTRAPVEC+2; LEVEL 7
MOV sSPURDN, 8PWRVEC’ ; ; PONER FAILURE VECTOR
MOV $340, IPURVEC+2 ;;LEVEL 7
MOV s.,S{PADR * INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV %. SLPERR ::SETUP THE ERROR LOOP ADDRESS
:;SI1ZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
"EGUAL TO A *~1", SETUP FOR A SOFTWARE SWITCH REGISTER.
MOV QUERRVEC,-(SP) ;;SAVE ERROR VECTOR
MOV 8648, JEERRVEC  ;:SET UP £RROR VECTOR
MOV 8DSWR, SKR : 'SETUP FOR R HARDWARE SWICH REGISTER
MOV 8DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
CMP t-1, JSHR :1TRY TO REFERENCE HARDWARE SWR
BNE 663 } 'BRANCH IF NO TIMEOUT TRAP OCCURRED
::AND THE HARDWARE SWR IS NOT = -1

BR b : 'BRANCH IF NO TIMEOUT
B4S: g$¥ 8658, (SP) $SET UP FOR TRAP RETURN
6SS: MOV #SWREG, SWR : :POINT TO SOFTWARE SWR

MOV ¢DISPREG, DISPLAY
bES: MOV (SP)+,a8E£RRVEC ;;RESTORE ERROR VECTOR

,SBTTL TYPE PROGRAM NAME
:sTYPE THE NAME OF THE PROGRAM IF FIRST PASS
INC $-1 «:FIRST TIME?
BNE 678 : 'BRANCH IF NO
TYPE 68% : ' TYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOFTWARE SktTCH REGISTER
ST 42 . *ARE LIE RUNNING UNDER XXDP/RCT?
BNE 699 : 1BRANH IF YES

CMP  SWR, ¥SWREG :: SOF TWARE SWITCH REG SELECTED?
BNE 708 : 1BRANCH IF NO
GTSHR 208 :1GET SOFT-SWR SETTINGS

69%:  MOVB  #1,3AUTOB ; ;SET AUTO-MODE INDICATOR

70¢:




MO3

MRINDEC-11-DZRKH-E MAC:11 £7(732) 04-NOV-76 13:36 PAGE 39
DZRKKHE.P1] GET VALUE FOR SOFTWARE SWITCH REGISTER

160S 003720 000433 BR 678 +;GET OVER THE ASCIZ

iggg 804010 é;%BS: .ASCIZ (CRLF>#*MAINDEC-1{-DZRKH-E RK11/RKG5 PEFFORMANCE EXERCISER#<CRLF>
1608 004010 012737 025634 000030 06900 . MOV #SERROR, Q¥EMTVEC ;EMT VECTOR FOR ERROR ROUTINE

1609 004016 013737 0C1744 000032 08910 MOV PPRLVL , REMTVEC+2 ;LEVEL S

1610 004324 012737 022202 0CO00I00 06920 MOV $KWSRVE , J8KWLVEC ;KW1lL CLOCY SERVICE

igié 004032 013737 001746 000102 gggag MoV KWPLVL , J#KWLVEC+2 ;LEVEL 7




MRINDEC-11-DZRKH-E
DZRKHE.P11

o
| o
O

L Y ey
oo
U furvro
£ WMs—-

o

004040
GO4OHY
004046
004054

OC40SE
004064
004266
004074
004076
oo4102

004104
0g4il10

0o4112
004114
oov122

004124
004130
004136

004140

GET VALUE FOR SOFTWARE SWITCH REGISTER

005737
001010
123727
001413

112737
000430
123727
00i413
105737
Q01416

104400
104407

00S7e
11273
000411

104400
112737
000403

112737

MACY1l £7(732)

0CO0u2
00Cou1

000ce1
000041
003041

003075

000001

003166
000001

CCo0001

0o0C0e

002562
000002

002560

002561

002563

NO3

04-NOV=-76 13:36 PrGE 40

06960
06970
06980

7800

07010
07020
07030
07040
070S0
07060
07070
07080
07C30
07100
07110
07120
07130
07140
07150
07160
07170
07180
07190
07200
07210
07220
07230

: (HE FOLLOWING CODE FINDS OUT THE PROGRAM CONTROL MODE:
+PAPER TAPE (MANUAL}, ACT11, RKDP CHAIN OR CUMP

cs:

3%:

43

187
BNE
CMPB
BEG

MOvB

anye

1%
Ju4l, e
cs

81 PPTP
ST
Ju4l, a2
3%

Ja4l
4%

,MsG21
(RE)+

%1, RKOPOU
5T2

M5G23

k1, RKDPCH
ST2

#1,ACT1]

.15 LOC 42 07

:YES, BRANCH

'DOES BYTE 41 CONTRIN 27

:YES, IT IS RKDP DUMP MODE

:NO, PROGRAM LOADED BY PARPER TP
:6EY FLAG INDICATING PPR TPE

:D0ES BYTE 41 CONTAIN 27
:YES, RKCP CHAIN MOCE

'87TE41 07
+ACT 11

+POP UP STACK
:SET FLAG INDICATING RKDP DUMP MODE

;SET FLAG INDICATING RKDP CHAIN MODE

:SET FLAG INDICATING ACT11 MODE




- e S ——— . w—r a—h

BO4

MR INDEC-11-DoRRN-E MASYLD ET.T22) 4-NOV-TE  12:36  PASE 4l
SoRHE.PLL GET vALLE FOR SOFWARE SWIT 4 REGISTER

1641 O0WING 104415 . n7250 Si2:  CON.RESET

1692 DO4IS0 005037 00174 07260 CLR DRVERS :FIND WHICH DRIVE »'S ARE PRESE™T
1643 204154 005000 07270 CLR RO

1644 D0418% ocsca; 07280 CLR R2

1645 004160 00S037 00174 07290 CLR POR :CLERR DRIVES PRESENT TAZLE
1645 DO41E4 0CS037 001756 07360 LR PDR+2

1647 0DM170 005037 00i7eD 07310 CLR POR+Y

tE48  OO4I7M 008037 00IT6R 07320 CLR POR+6

16+ 008230 0.27C1 00178 67330 MOV 8POR, R

{653 O0M 52703 002006 07340 MOV skEY ' R3

1651 D04210 10S737 002561 07350 TSTB  RKOPLH :DONT USE DRIVE 2EROC IN CHAIN MOCE
152 DON214 001016 07350 3NE 3¢

1883 0042l 010277 175506 07370 18: MOV R2, JRKLA SELECT A DRIVE

1659 OO0 032777 000200 175466 07380 BIT 20C, RKCS +1SIT IN SYSTEM?

;gssg 004230 00IN10 8;338 BEQ 3$ IND

4

1657 0OM232 012777 00D0IS 173462 07410 MOV 815, SRKCS :PERFORM A DRIVE RESET
16€8 QO42M0  IONM16 07420 CON.RDY

1659 D442 110021 07430 2%: MOVB  RJ,(Rl)+ :STORE THE DRIVE NUMBER
1660 O04ewd 019223 87540 MOV R2' (RI)+ :STORE ADDRESS IN KEY TABLE
1232 004246 005237 001784 83323 INC DRVPRS :BUMP THE NUMBER OF DRIVES COUNTER
1663 0ON2S2 062702 020000 07470 38: ADD 820000, R2 :NEXT DRIVE RDDRESS

;g% 004256 005200 3;338 INC ) :NEXT DRIVE NUMBER

1666 DOMPH0 022700 000010 07500 CMP 88. R0 :DONE ALL DRIVES???

y&? D04264 001354 8;5558 BNE 15 :LOOP TILL DONE

1669 DON2B6 013703 001764 07530 MOV DRVPRS, R3 :FIND WHICH DRIVES ARE TYPE F
1670 004272 012701 001754 §7540 MOV PR, R]

1671 DOD4276 0GSN00 07550 CLR RO

iE72 008300 0CS002 07560 CLR R2

igg 004302 109400 00375 g%gg TYPE  ,MSG20

;2;56 00N306 005703 8;2% 157 R3 -ANY DRIVES T0 DO

1677 DO4310 111102 07610 : MOVE  (Rl),R2 :GET DRIVE NUMBER

1678 004312 (10200 07620 MOV R2,R)

1679 OO§314 002472 07630 BLT 98

1680 i 07546

1681 DOM316 1OMNOD 003207 07650 TYPE MSGaY4

1682 O7EED

1683 DO¥322 010246 07670 MOV RE,-(SP) - TYPE THE DRIVE NUMBER

1684 Q04324 104402 07680 TYPOS

1 004326 001 67690 BYTE |

1686 DON3Z7 000 07760 .BYTE 0

1687 07710

i 330 000241 07720 CLC :MOVE DRIVE NUMBER TO BITS 15.14,13
! 33 006002 07730 R :81T0 T0 CARRY

1690 DO43N 006002 07740 ROR R :BIT0 T0 BITIS

169] 004336 006002 0 ROR R :8IT0 T0 BITIY

1692 004340 DOE002 07760 ROR R !8IT0 TO BITI3

iga 004342 042702 017777 ggggg BIC 817777 ,R2 :CLEAR ANY EXTRANEOUS BITS
1695 DO4346 010237 002202 07790 ,QDRV

MOV
169 0043S2 04417 07800 DRY.RESET ;RESET THE DRIVE VIR QODRV
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1738

OCRKHE.PLL

DO43SH
004360

00u 262
366

MAINDEC-11-DIRKK-E

MACY1l

UEI \HLJE FOQ

032702
001003

0Ser°32
GooN0e
042702
g.027?
032777
001420
012777
104416
032777
001019

182711

¥

00sS20

005303
003200
1044090

020220
020000
02C000
175339
0C0200

003011
000100

000200
0C321e
000100
001783
£eaoae
002030

0017686

0giela

£o732)

ScF” AQR E SWITCH REGIS

178310

178334
178270

174454

04=NOV-78

7880 S8§:
07900  6S:

08020 73:
0ed

08050  8S:
08060

BIT
BNE

818
BR

BIC
MOV
BIT
BEQ
MoV
CON.RDY
8IT
BNE

BISB
TYFE

BIT
BEQ

1578
BNE

BIT
BEG

TYPE
RDDEC
ASL
MOV

INC
DEC
T

86
TYPE

COM

13:36 PRGE 42

$2C000,R2
13
$200C0, Re
6$

820CC0, R2
R2, 3RKDR
.abc SRKDS
811,9RKCS
8100, aRKDS
8%

8200, (R1)
,M5G25
8100, aRKDS
78

FRSTRT

1

#5K1, ASWR
9

,M5G17

RO
(SP)+,SRNO(RO)

Rl
R3
4$
, SCRLF

;EVEN DRIVE NUMBER???
sNO - CLERR BIT

:MAKE IT AN CDD DRIVE

:MAKE IT AN EVEN DRIVE

;SELECT THE NEW DRIVE
:MAKE SURE DRIVE IS IN SYSTEM
:1F NOT, SKIP THIS TEST

;START A SEEK T0 CYL O
:WATT _FOR COMTROLLER
;1S IT IN MOTION???
:NO - J TYPE ORIVE

;VES - SET THE F TYPE BIT

:WRIT FOR HERDS TO STOP

;SERIRL NO. SW SET?

;TYPE "SR NO"
:RERD FROM TTY INPUT
:SAVE SERIAL NO FOR THE DRIVE




DIRKHE.PI1

1749

DO45 14

ERREERRER:

QQus4e
004S

FHITRIES

1765 004630

0O46M
1787 DO4EHR
1789 004650
1791 004736

MRINDEC-11-DIRKH-E
GET VRLLE FOR S

MACY1L

017216
D1746M

001540
000040
177772
000002
147776

017462

002560
000S00
006000

032106
000100

004eSe

Eci7
OF T

174276

DO4

04-hOv-76_13:36 PRGE 43
SWITCH REGISTER

08210
£8220
08230
08240

: 'MR/BA’ 1S THE HIGHEST BUS ADCRESS ‘MEMORY) TO WHICH CRTA TRANSFERS CAM
;BE DONE BY THE PROGRAM,
; "MRXBR® IS FIGURED USING THE FOLLOWING ALGORITHM:

;1. IF KT11 IS NOT PRESENT,
'A. AND THE PROGRAM IS RUN'UNDER XXDP, THEN THE TC® 1.5 K IS RESERVED
sAND THE ’'MAXBA® 1S COMPUTED (SLSTRD-5000).

:B. AND THE PROGRAM IS NOT RUNNING UNDER XXDP, THEN THE TOP 320 WORCS
*ARE RESERVED FOR 'MOM’,LORDER,ETC. AND THE 'MAXBA' IS COMPUTED (SLSTAD-500).

;2. IF KT11 IS PRESENT, |
:A. AND_MORE THAN 2SK'MEMORY IS PRESENT, THEN THE MA/IMUM BUS RDDRESS
:15 147776_(OCTAL).

:B. AND LESS THAN 28K IS PRESENT, THEN THE TOP 2K IS RESERVED FOR RKDP
IMONITOR AND_*MAXBA' 1S COMPUTED.

;FIGURE OUT THE AVAILABLE MEMORY AND ’MAXBA’

ST4:  JSR PC,SSI2E GO SIZE THE MEMORY
MOV sBASEBA, R2 s INITIARLIZE POINTERS
MOV sMAXBA, R3
15T SKT11 :KT11 AVAILABLE?
BPL 4§ +NO
MOV §LSTBK, RO GET THE LAST BANK OF MEMORY
CMP RO, 81540 28K OR MORE?
BGE k] 3 ' YES
SUB 40, RO :BACK UP 2 K'S (RKDP MONITOR, ETC.)
MOV 8-6 Rl :AND FORM THE MAXIMUM BUS ADDBRESS

:FOR DATA TRANSFER
18: ASL RO

INC Rl
BNE 18
SUB 82,R0
2s: BR 13
38: SSV ;}47775,(93) :FOR 28K OR MORE, THIS IS THE ’MAXBR’
4s: MOV $LSTAD,RO :KT11 NOT PRESENT, GET THE LAST
:AVAILABLE ADDRESS
c§: 157 RKDPDU :RKDP DUMP OR CHRIN MODE?
BNE 83 : YES
gge ggoo,nn :NO, SAVE THE LAST 320 WORDS
8s: SUB #5000, RO :SAVE THE LAST 1.5K OF MEMORY (RKDP
:MONITOR, ETC.)
£s: MOV RO, (R3) :GAVE THE MAXIMUM BUS ADDRESS(MAXBA) TO

WHICH DATA TRANSFER CAN BE DONE SAFELY
78: MOV $PGEND, (R2) : "BASEBA’
BIT g;gns,ésun

BEQ
TYPE 658 - s TYPE RSCIZ STRING
BR 843 :tGET OVER THE ASCIZ

ga§?’= JRSCIZ <15»¢12>/TYPE OCYAL BUS ADDRESSES FOR DATR XFER. BETWEEN -
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MRINDEC-11-DJRK
DIRKHE .P

025110

EO4

(R2), - (5P) : "BASEBA’
678 : TYPE ASCIZ STRING
éag , ,.csr OVER THE RSCIZ

(R3),-(SP) « ' MAXBA’

698 ;3 TYPE ASCIZ STRING
683 :GET OYVER THE RSCIZ
a5 a2 /0 LIt
(SP;+ RO
gg (R2) :CORRECT LO LIMIT?
5%-‘“3’ : CORRECT LO LIMIT?
RO, (R2) : *BASEBA’

718 ,,rvpe ASCIZ STRING

OVER THE ASCIZ

0$ -GET
o a2 rr Lty

(SP)+,.RO
Tg‘ (R3) :CORRECT HI LIMIT?

?S;(RE) :CORRECT LO LIMIT?

RO, (R3) s "MAXBA"

Tgxan,a3747s ;8K MEMORY - CLOBBER XXDPT
837476, MAXBA  ;BUT SAVE LOADER

55?@?7 Pgocnnn RESTARTED AT 210°
EXRCSR :YES, SKIP TEST 1 T0 7

H-E MACYLL g7(732) O4-NOV=76 123:36 PRGE 4Y
GET VALUE FOR SOFTWARRE SWITCH REGISTER
011246 08740 MOV
104401 08750 TYPQC
104400 004758 TYPE
000402 BR _
+678: L.RASCIZ
8es:
011346 08770 MOV
104401 08780 TYPOC
08730 S3:
1C4400 004768 TYPE
000407 BR
++698: .RSCIZ
b8s:
104411 08800 RMCT
012600 08810 MOV
020012 08820 CMP
103762 08830 BLO
g20Cl13 08840 CMP
103360 08850 BhIS
010C12 08860 MOV
0887C 108:
109400 00SC30 TYPE
000407 R
«-718: .ASCIZ
203:
104411 08880 RDOCT
012600 08830 MOV
020012 08900 CMP
101362 08910 BHI
020012 08920 CMP
101760 08330 BLOS
010013 Ogggg MOV
023727 002554 037476 08960 ST3: CiP
003 08970 BGE
012737 037476 002554 (8980 MOV
105737 001753 08990 IS: TSTB
001402 09000 BEQ
000137 007534 09010 JMP




DIRKHE.PLL

1831
{833
1833
1834
1835
1836
1837
1838
1839
1840
1841

R
KEERET

MAINDEC-11-DCRKH-E

012737
013737
217737

MACYIl &7(732)
GET VALUE FOR SOFTWARE SWITCH REGISTER

: [H1S IS THE BEGINING OF THE CONSTRAINED TESTS RIMED AT CHECKING THE
;DIFFERENT BOUNDARY CONDITIONS OF RK11/RKOS

iFND OUT THE DRIVE NUMBER TO BE TESTED.
BCTST: MOV sKEY, DRVPTR

0220086
001764
175042
0000C2
002200

007534

002176
002200

goceyde

O4-NOV-78

09030
09040
09050

0oB38

09080
09030
09.00
09110
039120
03130

NXTORV: H

MOV

FOH

13:36 PAGE 45

. s INITIRLIZE PTR T0 DRvs
DRVPRS,DRYCNT  ;NUMSER_OF DRIVES FRESENT

SORVPTR. GORV  SAVE DRIVE #/8I15 i5-13)
s2,CRYPIR : INCRMENT PTR TO NXT DRVS
DRYCNT :DONE ALL DRIVES?

1STI *NO, GO TEST THIS DRIVE

EXRCSR :ALL DONE, GO TO EXERCISER FART




GOY

MAINDEC=11-DIRKH-E MAZY1L 2 775) 04-NCV-7b 13:36 PAGE 46
ozéx P11l 11 PERFORM WRITE 2F 401 WORDS (1 ZECTOR S 1 WORDS)
18'12 : ;i{5*ii**i!il*iii!H'iiiii!!i**iiiii!!***i!ii*il*!i!iiiiiii!*!*ii
1843 <¥TEST | ;Rronn WRITE OF 401 WORDS (! SECTOR + 1 WORDS)
1844 :THIS TEST PERFORMS A WRITE OF 401 WORDS (1 SECTOR + 1WCRD) ANC
184S :CHECKS IF RKDR,RKBA,RKWC INCREMENTED CORRECTLY.WRITING IS DONE
1846 *ON CYLINDER 0, SURFACE 0, SECTORS 0,1 AND 10,11, IT SHOULD BE
1847 :NOTED THRT THIS IS A BOUNDARY couox?ron TRANSFER. THE VALIDITY
1848 :0F THE TRANSFER IS CHECKED IN THE NEXT TEST.
1849 :DRTA PATTERN WRITTEN IS 111I11.
1850 l*iiliiii!l!*i***i{***i**!*****ii!*li!!i*ifli*iiiiifi*i**i****!
1851 00S15& 0GCO00M t&T1:  SCOPE
1852 03240
1853 005160 013701 002202 09250 MOV QDRV.R1 «GET nxnn
{854 (0O0S164 010102 09260 MOV RI,R2 :SAVE RKDA
iggﬁ 005166 062702 000002 83558 ADD 82 R ‘EXPCTD RKDR AFTER WRITE IS DONE
;gg; 00S172 012737 005203 001110 ggggg MOV 818, SLPERR :RETURN ADDRESS FOR LUPING
1853 D0S200 104415 09310 13: CON.RESEY
1BE0 005202 104417 . 09320 DRV.RESET
1861 005204 104M4IS 09330 CON.RESET :CLEAR MASK BITS IN POLLING LOGIC
1862 00S20e 012737 11111l 032106 0934G 2% MOV 1111111 DBUF  :PATTERN 70 BE WRITTEN
1863 00S2i4 012703 000401 09350 MOV : WORD counr FOR WRITE
iggg 005220 004737 006046 83393 JSR PC obunxre GO DO WRITE
1866 005224 104101 09380 ERROR 01 - INTERRUPT DID NOT OCCUR AFTER WRITE
1867 005226 004737 017604 09390 JSR PC,CHKCS :CHECK ERROR BIT IN RKCS
1868 005232 104102 03400 ERROR 102 *ERRCR BIT IN RKCS SET ON DOING WRITE
1869 00S234 004737 017620 09410 JSR PC, CHKDA sCHECK IF RKDR INCREMENTED RIGHT
1870 005240 104103 09420 ERROR 103 'RKDA DID NOT INCREMENT RIGHT AFTER
1871 09430 ‘A WRITE OF 401 WORNS,
1872 00S242 0DQ4737 017722 09440 JSR PC, CHKWC :CHECK IF RKWMC OVERFLOWED 10 0
1873 00S246 10410S 09450 ERROR 108 :RKWC DID NOT OVERFLOW TO O AFTER
1874 09460 R WRITE OF 401 WORDS.
1875 005250 032701 000010 09470 BIT $10,RI szcrons 10,11 WRITTEN?
1876 005284 001005 09480 BNE TST2 : YES
1877 005286 062701 0002012 09490 ADD 812, k! :RKDA TO BE USED NEXT (SEC 10)
1878 008262 062702 000016 09500 ADG 816, RS :EXPCTD RKDA AFTER WRITE IS DONE

1879 00S2eb 000747 0ss10 BR 2s :GO WRITE SECS 10,11
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005270
00Sa7e
005278
00S304
005310

0os3ie
005316
00s322

005330

00S20S
C01421
005722
020227
001361

pgs71e
001407
005037
004737
104100

MACY1]

002202
005304

006176
301000
006156

017604

032106
017842
177764
111111

111111
oos46e2

033:10

001164
005462

-y
[ &}

(”
RERD 8 CHEG

32)
K TH

001110

001164

HOY

04-NOV-76 13:36 PAGE 47
AT 401 WORD WRITE WRS DONE CORRECTLY

S ISR RIS SRS R0 3 00 0330000000 0 30 B A 3
READ 8 CHECK THAT 401 WORD WRITE WAS DONE CORRECTLY

; THIS TEST PERFORMS R READ OF THE 401 WORDS WRITTEN IN THE

s PREVIOUS TEST AND CHECKS THAT THEY WERE CCRRECTLY READ.MOREOVER
: 1T CHECKS THAT ONLY ONE NON-ZERO WORD (40ITH) WAS WRITTEN IN THE
:SECOND SECTOR AND THE REST OF THE WORDS ARE ALL ZERCS.

L EREERE R AR SRR RS R R R RS R RN

’irssr 2

12,

18:

cs:

38:

4$:

SCOPE

MOV QDRV,R1

MOV :15 $LPERR
CON.RESET

ORV.RESET
CON.RESET

JSR PC, CLEANBUF
MOV #1000, R3
JSR PC,DORERD
ERROR 10!

SR PC, CHKCS
ERROR 102
MOV $DBUF, RY
MOV RY,Re"
JSR PC’ CHKBR
ZRROR 104
MOV $-14.RS
CMP 2111111, (R2)
826 33
MOV 8111111,SREG]
JSR PC ERINF1
ERROR 100
INC RS
BEQ 6§
ST (R2)+
CHP R2, $DBUF +1002
BNE 13
15T (R2)
BEQ 13
CLR SREG]
JSR PC,ERINFI
ERROR 100

;GET DRIVE &
s ADDRESS FOR LUPING ON EROR

;CLERAN UP THE DATR BUFFER
INTO WHICH RERD WILL

:BE_DONE
;WORD COUNT

;GO DO A READ OF 2 SECTORS

:FROM DISK ADDRESS GIVEN IN Rl

: INTERRUPT DID NOT OCCUR AFTER

sREAD OF 401 WORDS WAS DONE.

sCHECK IF EROR BIT IN RKCS SET?

:EROR BIT IN RKCS SET ON DOING A

sREAD OF 401 WORDS.

:STARTING BUS RDDRESS, INTO WHICH RERD
;WAS DONE

:CHECK IF RKBA INCREMENTED RIGHT
:RKBA DID NOT INCREMENT RIGHT AFTER RERD
:0F 401 WORDS.

*ALLOW 12 ERRORS, AT THE MOST

ngﬂECT DATA READ?

:GET EXPCTD DATA WORD

:GET ERROR INFORMATION

;DATA ERROR OCCURRED WHEN A
:READ OF 401 WORDS WAS DONE

s THE DISK RDDRESS FROM WHERE

s THE DATA WAS READ INCORRECTLY
;15 GIVEN IN THE ERROR MESSAGE

;REPORT 12 ERORS AT MOST

; INCREMENT POINTER
:CHECKED ALL 401 WORDS?

; CHECK THAT REST OF 377 WORDS
tARE ALL 0'S

iGET EXPCTD DQTR WORD (D)
$GET ERROR_INFO

1 DATA ERROR IN A PREVIOUS
:TEST A WRITE OF 401 WORDS

s (1 SECTOR + 1 WORD) WRS DONE
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DZRKHE. P11 READ 3 CHECK THAT 401 WORD WRITE WAS DONE CCRRECTLY
1936 10080 +NOW THESE 2 SECTORS WERE
1937 10090 sREAD IN THE B°?N° SECTOR
1838 10100 THE FIRST S A NON-ZERG
1939 10110 : IORD (unxcn uns KRITTEN BEFORE)
1340 10120 :THE REST OF 377 WORD
1941 10130 'SHOULD BE ALL 2ERCS, IF
1942 10140 :THE WRITE WAS DONE CORRECTLY
ig:g igigg : (8 RERD IS DONE CORRECTLY)
1945 005432 055205 10170 INC RS -REPORT 12 ERORS AT MOST
1946 005434 001404 10180 BEQ 63
1947 005436 005722 10190  5§: 15T (R2)+ ALL WORDS CHECKED?
1948 005440 020227 034106 10200 CHP R2, $DBUF +2000
iggg 0OS444 001263 iggég BNE 4§ :IF NOT GO BRK
1951 0OS44e 032701 000010 10230  6S8: BIT 8$10,R! ;WERE SECTORS 10,11 READ
1952 (005452 001030 10240 BNE TST3 : YES
1985 DDS485 062701 000012 10250 ADD #12,R1 :FROM NEW RKDR, SEC 10
1954 005460 000711 10260 BR 13 :GO BACK AND RERD rnon SECS 10,11
1955 16270
1956 10280 ERINFI
1857 10290 :AT THE TIME OF ENTRY:
1958 10300 ;R CONTRINS ERRORING BUS ADDRESS (WHERE DATA ERROR OCCURRED).
1959 10310 ;(R2) CONTAINS BAD DATA THAT WAS READ BACK FROM DISK.
iggg {8%38 :R1 CONTRINS DISK RDDRESS WHERE READ BEGAN.
1962 00S462 010237 001162 10340 ERINFL: MOV R2, SREGO :GET BUS ADDRESS OF DATA ERROR
1963 DOS4eb 011237 001166 10350 MOV (R2), SREG2 GET BAD DATA WORD (RERD)
1964 00S472 010146 10360 MOV RL,-{SP)
1865 (005474 020227 033104 10370 CMP R2.8DBUF+776  ;FIGURE OUT THE DISK ADDRESS
1966 005500 063001 10380 BGT 15’ :WHERE DATA ERROR OCCURRED
1867 005502 005316 10390 DEC (Sp)
1868 005504 005216 10400  18§: ING (SP)
1969 005506 (032716 000010 10410 BIT 210, (SP)
1970 005512 O00I40S 10420 BEQ 28
1971 00SSi4 032716 000004 10430 BIT s4, (SP)
1972 005520 001402 10440 BEG 28’
1973 (005622 062716 0OOOOY 10450 ADD 84, (SP)
1974 003526 012637 001170 10460 28: MOV xs#>+ $REG3

197€ 005532 (000207 10470 RTS
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005624

00563%
0IS634
005636
003642
00se4s

13

000004
013701
012737
010102
062702
012703
104415
104417
104415

012737
004737
104101

0Qu737
104102
004737
104103

04737
10~10S
032701
001006
010201
062702
012703
009745

MACY11

002202
005562

000021
006001

44444
006046

017604
017620

017722

000020

000020
005401

e (732)

001110

032106
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PERFORM WRITE OF 12 SECTORS + 1 WORD

i****5’i!ii!il*!*!ll*i*ll****ii**i!l*iii!*illll***l!*ll!*ill*il

;iTEST

tira.

18:

PERFORM WRITE OF 12 SECTORS + 1 WCRD
:THIS TEST cuecxs FOR ANOTHER BOUNDQRY couoxrxon 11
: PERFORM unxrB Qr %E ssgrg E & WORD. 9
‘RKWC ARE CHECKED Yo SEE HEY ARE INCREMENTED CORQECTLY
:VALIDITY OF THE DATA WRITTEN 1S CHECKED IN THE NEXT
:TEST. DATA IS WRITTEN ON SECTORS 0-11, SURFACE O
:CYLINDER O (6D01TH WORD ON SECTOR 8, SURFRCE I, CYL 0).

mwnwmmuwmmuMmmmem
ll!!!iili!iiill!!!li*i{illl*il*!l**li!!l***i**i*!!**l***ii****i

SCOPE

MOV QDRV,R1 :GET DRIVE &

MOV 818, §LPERR :LUP ON EROR T0 '1%°

MOV Ri,R2

ADD s2] Re

MOV 86001 ,R3

CON.RESET

DRV.RESET

CON.RESET

MOV 44444, DBUF :PATTERN TO BGE WRITTEN

JSR PC,DOWRITE +GO DO WRITE

ERROR 101 : INTERUPT DID NOT OCCLR ON
:COMPLETION OF WRITE

JSR PC,CHKCS :CHECK IF EROR BIT IN RKCS SET

ERROR 102 :EROR BIT IN RKCS SET ON DOING WRITE

JSR PC, CHKDA :CHECK IF RKDA INCREMENTED RIGHT

ERROR 103 :RKDA DID NOT INCREMENT CORRECTLY
AFTER A WRITE OF 5001 (OCTAL) WORDS
: (12 SECTORS + 1)

ISR PC, CHKWC tCHECK IF RKWC OVERFLOWED 10 O

ERROR 105 *RKWC DID NOT OVERFLOW TO O

BIT $20,R1 ‘WRITTEN ON SURFACE 17

BNE 1574 :YES

MOV R2,R|

ADD 820 R2 s SURFACE 1

MOV #5401 ,R3 * WORD counr

BR 18 :GO0 WRITE SURFACE 1
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0C0 104

004737

£12703

004737
104101

004737
104102
012704
010402
004737
104104
012705
022712
001410
012737
004737
104100

004737
104100
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RERD 3 CHECK THAT 60C1 WORD KRITE WARS DONE CCRRCTLY

S ARFRRERRRRRRRESSRRRERRREREEEEHREREERERIRIIRBRERRERIRRRR R R EE 4R

s #TEST Y READ & CHECK THAT 6001 WORD WRITE WAS DONE CORRCTLY
; THIS TEST CHECKS THAT THE 6001-WORD WRITE THAT WAS DOME IN_THE
;PREVIOUS TEST WAS CORRECT, ESPECIALLY THE LAST 401 WORDS. THE
;FIRST WORD OF THE SECTOR( IN WHICH THE 6001TH WORD) IS WRITTEN

+1S THE ONLY NON-ZERQ WORD IN THAT SECTOR, THE REST 277 WORDS ARE
:ALL JEROS, IF THE WRITING WAS DONE CORRECTLY.
e i;:i!*léég;;ii!ii‘llll*i*lililliliiilll!iilli!i!lii!l!i*il**!*l*
] H
002202 10990 MOV QDRV, R1 :GET DRIVE §
000013 11000 RDD 813, R1 :DISK ADDRESS FRCM WHERE READ IS DONE
005670 001110 1{10i0 MOV 13, SLPERR
11020  1S: CON.RESET
11030 DRV.RESET
i%ggg CON.RESET
006176 11060 JSR PC, CLEANBUF :CLEAN UP THE BUFFER INTO WHICH
11070 READ WILL BE DONE
11080 :SET UP RKDR
11090 :SECTOR 11, SURFACE O
001000 iii?g MOV $10C0,R3 *WORD COUNt
006166 11120 JSR PC, DORERD G0 READ 1000 WORDS (2 SECS)
11130 ERROR 104 : INTERRUPT DID NOT OCCUR AFTER
11140 :COMPLETION OF RERD
017604 11150 ISR PC,CHKCS s CHECK IF EROR BIT IN RKCS SET
11160 ERROR 102 EROR (RKCS) SET ON DOING READ
032106 11170 MOV #DBUF, RY :STRRTING BR OF DATA BUFER
11180 MOV RY,R2
017642 11190 JSP PC’ CHKBA «RKBA INCREMENTED CORRECTLY?
11200 ERROR 104 *RKBA DID NOT INCREMENT CORRECTLY
177764 11210 MOV 8-14,RS
D44H4Y iiggg 2%: ggg 524444,(R2) :DATA WORD OK?
D44444 001154 11240 MOV $44444, SREGL  ;NO, GET EXPCTD DRTR WORD
005462 11250 JSR PC,ERINFI :GE}, OTHER ERROR INFO
11260 ERROR 100 :DATA ERROR. A WRITE OF 600!
11270 WORDS (12 SECS + 1 WORD) WAS DONE
11280 :IN R PREVIOUS TEST. THE LAST TWO
112390 *SECTORS (LAST 401 WORDS) WERE READ
11300 *BACK. THIS ERROR INDICATES THAT
11310 :SEC #11 (LAST BUT ONE SECTOR) GAVE
11320 :BAD DATA WORDS
11330 INC RS ‘REPORT 12 ERORS AT MOST
11340 BEQ 3
11350  38: 15T (R2)+ : INCREMENT POINTER TO BA
033110 iiggg ggg Sg,coeur+1ooa : CHECKED 401 WORDS?
11380  48: 1T (R2) :CHECK THAT THE REMAINING 377
11390 8EQ 5§ :WORDS OF THE LAST SECTOR (SEC #0)
001164 11400 CLR SREG] WERE READ BACK RS 0'S
005462 11410 JSR PC.ERINFI
11420 ERROR 100 -DATA ERROR. IF WRITE WAS DONE CORRECTLY
11430 :IN THE PREVIOUS TEST, THE LAST SECTOR
1:440 :OF THE DATA BLOCK (18 SECS + 1 WORD)
11450 :SHOULD CONTAIN ONLY 1 (FIRST) WORD
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2074
2075

D0eC16
006020
Qoe0ee
006CeM
006030

006032
006036
006040
00604H

T4

005205
001404
J057¢
02022
0C1363

032701
001070
062701
000711

LO4
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READ 3 CHECK THAT 60C1 WORD WRITE WRS DONE CORRCTLY

11460
11470
.
11538 INC RS
11510 BEQ 68§
11520  S§: 15T (R2)+
034106 11530 CHP ke, sDBUF +2000
11540 BNE 4§
11550
000020 11560  &$: BIT $20,R1
11570 BNE 578
000020 11580 ADD #20, Rl
11590 BR 18

: 4S5 NON-ZERO, THE REST 377 SHOULD BE
tALL 0'S. THIS ERROR INDICATES THAT
:THE SOME OF 377 WORDS

HERERTC 12 BR0RE Tar most

; INCREMENT POINTER
;ggECKED ALL WORDS?

;eggE CHECKING FOR SURFACE 1?

260 SET UP FOR SURFACE 1
:30 BACK 8 READ SURFACE I
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DZRKHE.P11 (] RERD 8 CHECK THAT 6001 WORD WRITE WRS DONE CORRCTLY
2088 11610 ;UOWRITE
2089 11620  ;THIS ROUTINE PERFORMS A WRITE ON A DISK.AT THE TIME OF ENTRY, R1 CONTAINS
2030 11630  ;DISK ADDRESS (RKDA) WHERE WRITE 1S TO BE DONE, R3 CONTAINS THE WGRD CCUNT
ggé iiggg ; (RKWC), 'DBUF® CONTAINS THE DATA TO BE WRITTEN. NOTE IBA BIT IS SET.
2033 11560  ;WRITE IS DONE IN INTERRUPT MODE. IF THE INTERRUPT DOES NOT OCCUR WITHIN
2094 11670 ;A CERTAIN TIME, RETURN IS MADE TO THE ERROR MESSAGE FOLLOWING THE 'JSR'
2085 11680 :CALL. IF THE INTERRUPT OCCURS, RETURN ADDRESS 1S ADJUSTED 10 SKIP OVER
Sggg ii?gg : THE ERROR MESSAGE.
/
2098 006046 012777 004002 173646 11710 DOWRITE: MOV #4002, 3RKCS sWRITE, IBA
2099 00e0s4 010177 173650 11720  DOXFER: MOV R1, aRKDA s ADDRESS THE DRIVE
2130 006060 010377 173640 11730 MOV R3, JRKWC s XFER THIS 8 OF WORDS
2101 GOBOEM 005477 173634 11740 NEG JRKIC
2102 006070 012777 032106 173830 11750 MGV 80BUF , JRKBA sUSE THIS BUS ADDRESS
2103 006076 012777 006156 173634 11760 MOV 238, JRKVEC ;SET UP INTERRUPT VECTOR
2104 006104 005046 11770 CLR -(SP) :NEW PSW
2105 006106 012746 006114 11780 MOV #13,-(SP) :SET NEW PC TO STACK ¥:assssss
2106 0O0ell2 000002 11790 RT1
2107 006114 052777 000101 173600 11800 1S: BIS 8101, JRKCS :SET IDE, GO (WRITE,I1BA/ READ)
2108 0OEl22 00S037 002166 11816 CLR cIcnt
2109 00126 012737 177760 002170 11820 MOV $-20, CICNTL
2110 006134 005237 002166 11830 28: INC cIcnt sWAIT FOR INTERRUPT
2111 006140 001375 11840 BNE --4
2112 11850
2113 DOBI142 005237 002170 11860 INC CICNTI
giig 006146 001372 %§ggg BNE 23
2116 006150 0O04737 021462 11890 ISR PC,GT4RG ; TIMED OUT, INTERRUPT DID NOT OCCUR
Siig 006154 000207 fi:?g RTS PC sRETURN TO THE EROR MEASGE
2119 DOBISE 022626 11920  33: CMP (SP)+, (SP)+ :RESTORE STACK POINTER
2120 006160 062716 000002 11830 ADD 82, (SP) :ADJUST RETURN ADDRESS TO SKIP OVER
2121 036le4 000207 11840 RTS PC :EROR MESAGE ON RETURN
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DZRKHE.P11 ™ RERD 8 CHECK THAT 60C1 WORD WRITE WAS DONE CORRCTLY
6 HED TS L o L oI L e S TSRS
giag iiggo } COUN KRS RR oh RO WHERE I 2SR B2, I0aCRc kRN s MR
2126 12000 ;READ IS DONE IN INTERRUPT MODE. IF THE INTERRUPT DOES NOT OCCUR WITHIN
2127 12010 ;A CERTRIN TIME, RETURN IS MADE TO THE ERRCR MESSAGE FOLLOWING THE 'JSR’
2128 12020 iCALL. IF THE INTERRUPT OCCURS RS EXPECTED, RETURN ADCRESS IS RODJUSTED
5*33 {5838 :TO SKIP OVEP THE ERROR MESSAGE.
2:3] 00blBE 012777 000004 173526 12050 DOREAD: MOV 4, JRKCS :RERD
2132 006174 000727 12060 BR DOXFER
2133 12070
2134 12080
2135 12090  ;CLEANBLF
2136 12100 ;CLEANS OUT THE DATA BUFFER (ALL WORDS WRITTEN TO 177777) INTO WHICH THE
2137 12110 iFEAD FROY THE DISK WILL BE DONE. DATA BUFFER STARTS AT 'DBUF'AND IS
5}35 %5}58 - 1000 (OCTAL) WORDS LCHG.
2140 008176 012702 177000 12140 CLEANBUF:MOV  #-1000,R2 :SET COUNT
2141 006202 012705 032106 12150 MOV $DBUF . AS :INITIALIZE BA
2142 00E206 012725 022222 12160 18: MOV £22222, (R5) 4 .
2143 00s2l2 005202 12170 INC R :DONE ALL WORDS?
2144 12180 :BUFFER STARTING AT (PHYSICAL) BUS
2145 12190 :ADDRESS 177000 (177000-200776)
2146 005214 001374 12200 BNE 1%
2147 00B2le 000207 12210 RTS PC :YES RETURN
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CHESK DRT“

017464

006602
0C1600
032000
C00ac!

017676

002036

172352
172354
177572

00:110

173406
173374
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TREPREY
lTEST S

cPREREE

RANSFER RROUNC 32x BOUNDRRY

PR R RREERRR R R AR R AR R RN L LR AR AP IR AR R LRI RS ERRSRAEES
CHECK. DATA TRANSFER ARCUND 22K BOLNCARY
:#THIS TEST PERFORMES R WRITE OF 2 SECTORS CN THE DISK FROM MEMIRY
: 3L OCATIONS AROUND THE 32K BOUNDARY. SECTCRS 0.1, CYL O SUPFACE
:#0 ARE WRITTEN, PH/SICAL BUS ACORESSES FOR ThE bnr BUFFER:
-# 177000 T0 800776 I.E. (32K-256) 10 (32K+255)

; #CHECKING IS DONE TO SEE_IF MEX BITS, RKBA RKCA,RKWC INCREMENTED
:#CORRECTLY. THEN DRTR BUFFER IS CLEA%ED Out AND'A READ 1S DONE
:#INTO IT. "R CHECK 1S MADE TO SEE IF THE CCRRECT DATR WAS RECIEVEL.
:30NLY 12 DATA ERRORS RRE REPORTED.

i!llil(i!lllllIlliill!llvllillii!!llil!llli!!liilﬂllllli!i!

tarc.  scope
g:gs s%srax,ceooo 3g§ OR MORE OF MEMORY?
IMP 1516 :IF NOT, DONT DO THIS TEST
18: MOV 81600, 38KIPARS ;MAP 28-32K THRU PAR 5

MOV 8200C. JsKIPARE :MAP 32-3bK THRU PAR b

MOV 8l, 38R0

:TURN ON MEMORY MANAGEMENT

;SET UP DRTR BUFFER (10C] OCTAL WORDS LONG) FOR WRITING TWO SECTORS
THE 32K BOUNDARY FROM

.uN THE DI

SK. THE TRANSFER 1S DONE FROUND

:BUS ADDRESS (PHYSICAL) 177000 TO 200776, (32K-2556) TO (32+256)

;DATA IN
:WORD 10

THE BUFFER IS A COUNT PATTERN STARTING FROM 1 FOR THE FIRST
(000 FOR THE LARST WORD.

PHYSICRL08UFFER SDDRESS 177000 70 200776 (39K-256 TO 32K+256)

2s: CON.RESET
DRV.RESET

MOV 21,RO ; INITIRLIZE DRTR PRYTERN TO BE

MOV 8137000,R!
3s: MOV RO, (R])+
INC RO’
CHP RO, 81001
3’

$,SLPERR ;LUP TO 2§ ON EROR (SW 9}

WRITTEN

BA TO START PHYSICAL ADDRESS=1770C3
;WRITE COUNT PATTERN (1-1000)

INTO DRTA BUFFER (PHYS RDDRES
177000 T0 200776)

A AR LB B B X

BNE

MOV QORV, JRKDRA

;SUR 0, SEC C, CYL O

MOV 8-1000,JRKWC  :WORD COUNT =2 SECS
MOV o177doo SRKBA  :BUS aoones

MOV ,2RKCS URITE

con.nov TWARIT ton CNTROL RDY

JSP PC, CHKCS

RNY EROR _IN RKCS?

ERROR 102 :"ERR’ SET IN RKCS, ON DOING R

*WRITE OF SECTORS {0,1) FROM
: (PHYSICAL) BUS noontsss 177000
: (177000 T0 200776)

JSR PC, CHKMEX

;CHECK THAT RKBR OVERFLOWED INTO
sEXTENDED MEM. BIT (C) OF RKCS (BIT W)
;EX_MEM BIT 0 SET”

;GET RKCS,ER, DS, DA

ERROR 106 sMEX BITS' INCORRECT, . 4 OF RKCS

: (MEX BIT 0) SHOULD' HAVE SET
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CHECK DRTA TRANSFER AROUND 32K GOUNDRRY
12780
12790
12360
021000 12810 MOV #1000,R3
177000 12820 MOV #177000,R4
017642 12830 ISR PC, CHKER
12840 ERROR 104
12850
12860
12870
002 12880 MOV GDRY,R2
00C002 12830 ADD £2, A2
017620 12900 JSR PC ' CHKDA
12910 ERROR 103
12920
12930
12940
12950
C17722 12960 JSR P, CHKWC
12970 ERROR 108
12985
12930
13000
13010
12920
13030
13040
00&<432 001110 13050 MOV 84$, SLPERR
13060 uS: CON.RESET
13070 DRV.RESET
13080
137000 13090 MOV #137000,R!
13100 S$: CLR {R1)+
141003 13110 CHP R1, 8141000
13120 BNE 53
13130
13140
13150
13160
13170
002202 .73250 13180 MOV QDRV, 3RKOA
177000 173236 13190 MOV 8-1000, SRKWC
177000 173232 13200 MOV 8177000, 3RKBA
173220 13210 MOV 85, JRKCS
13220
13230 CON.RDY
r .1} 132“0 g A M
0i7Teo4 13250 JSK U, CHKES
13260 ERROR 102
13270
13280
13230
13300
13310
13320
13330

;#FTER RKBA OVERFLOWED ON DOING
;A _TRANSFER OF 2 SECTORS FROM BUS
;ﬂgggESS (;HYSICQL; STRRTING AT 177000

TW COUN

:STARTING BUS ADDRESS

:CHECK IF RKBA INCREMENTED CORRECTLY

: < D NOT INCREMENT CORRECTLY

:AFTER WRITE IF 2 SECTORS FROM R DATA

: TARTING AT (PHYSICALS BUS
é%ggoou-eoo77s)

XPE
; DISK RDDRESS :
sCHECK IF RKDA INCREMENTED CORRECTLY
;RKDA INCREMENTED WRONGLY AFTER
;A WROTE OF 2 SECTOR (O0,1) FRCM
;DATA BUFFER STARTING A7 BUS
;RDDRESS (PHYSICAL) 177000.

sCHECK IS RKWC OVERFLOWED CORRECTLY
:RVIC DID NOT OVERFLOW TO O ON
<DOING A WRITE OF 2 SECTORS FROM
:BR = 177000

:NOW, READ 1S DONE OF THE DATA
:THAY WAS WRITTEN TO SEE IF IT
:CAN BE RERD CORRECTLY

;LUP TO 48 ON EROR (SW 9)

;CLERR THE 1000-WORD DATA
;EUFFER (PR 177000 TO 200776}
:ALL DONE?

:NOW, READ BACK INTQ THE
:GAME BUFFER 2 SECTORS
*WRITTEN PREVIOUSLY

;ADDRESS THE DRIVE CYL GO, SEC G, O
;RERD 2 SECTORS
; INTO THéS BUS ADDRESS

sMAIT FOR CNTROL RDY

-ANY ERROR IN RKCS?
:ERROR BIT SET IN RKCS ON DOING

*A READ OF 2 SECTORS (0,1), CYL O,
:SUR 0, INTO DATA BUFFER SYARTING
:AT BUS ADDRESS 1770000, NOTE AFTER
21777776, RKBA WILL OVERFLOW (0)
:INTO MEX BITS (BIT 4) OF RKCS.

IF THE ENTIRE TRANSFER (1000 WORD)
‘WAS DONE RKBA WILL CONTARIN 1000
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2260
gebl
cebe
5283

264
2ebs

C1270s
012702

012701

020112
OClyly
005?05
0014l
00S205

00eslie
006516

006522

010137

011237
104107

104420
004737

062702
00Se01
022701
001354

003037
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CHECK ORTA TRANSFER AROUND 32k BOLNDARY
13340
. 13253
177764 13360  68: MOV g-14 RS
137000 igggg MOV 137000, R2
000001 13330 MOV #l,RI
13400
13410 78: CMP R, (R2;
13420 BEQ 8%
13430 157 RS
13440 BEQ 9§
13450 INC RS
134€0
0s1ie2 13470 MOV R1,SREGO
13480
0Cl1164 13480 MOV (R2}, SREG!
13500 ERROR 107
13510
13520
13530
13540
002716 13550 TYPMSG ,MSGI3
017466 13560 JSR PC,TYPDBO
13570
13580
000002 13590 8$: ADD 2,R2
13600 INC Rl
001001 136! CHP $1001,R!
13620 BNE 78
13630
13640
177572 13650  98: CLR 38SR0

:AND BIT 4 OF RKCS (MEX) WILL SE ZgT.
sREPORT ONLY 12 ERRCRS.

:STARTING ADDRESS CF BUFFER

: (PA=177000)

: INITIRLIZE DATA PATTERN

sCORRECT DATA WORD RECYD?

:REPORT THIS ERROR?

:COUNT ERORS

:3ET EXPCTED DATA WORD

:GET DATA WORD RECVD

:DATA COMPARISON ERROR ON DOING A

:READ OF 2 SECTORS (0,1, CYL 0, SURFACE 0
: THTO DATA BUFFER (PHYSICAL ADDRESS
:177000 TO 200776)

:TYPE 'PHYSICAL BUS ADDRESS’

'TYPE THE 6 DIGIT PHYSICAL BUS RODRESS
:WHERE THE DATA ERROR OCCURRED.

- INCREMENT POINTER TO BA

:CHECKED THE ENTIRE BUFFER?

; #0FF
:TURN OFF MEMORY MANAGEMENT




————

006730
006734

006736

006746
006752

o
Y
8

&

ESg
3§

004737
104106

012703
012704
004737
104104

EOS

MRCY1l €7.732) DM=NOV-76 13:36 PRGE S7
CHECK DRTR TRANSFER FROM 28K TO 32k

CEEPREARBRERREERSRNREREERERRREE SRR IR REERERRERRRRPRER R Y
!TEST b CHECK DATA TRANSFER FROM 28K TO 3cK
+#7.  TEST DOES A WRITE OF 4K WORDS FROM R BUFFER LOCRTED AT 28K
;#Th_.., THE_DATA 1S READ BACK INTO THE SAME BUFFER(28K-32K) AND IS
: #CHECKED TO SEE IF IT 1S CORRECT. NOTE THAT THE BUFFER IS FILLED
:#{ITH ALL 1'S BEFORE DOING THE RERD.

; #THE WRITE IS DONE STARTING AT CYLINDER O, SECTOR 0, SURFACE O.
L T T T T P T T P T MO e

L3760 $e7e. SCOPE
017464 001740 13770 CHP SLSTBK, #1740 ;32K OR MORE OF MEMORY?
13780 BH1S 1: :YES
007136 13790 TMP 1517 :IF NOT, DONT DO THIS TEST
001600 172352 13830 1S§: MOV czson J8KIPARS :MAP 28-32K THRU PAR S
000001 177572 {3858 MOV 81,2%5R0 : TURN ON MEM MANAGEMENT

13830 ;;WRITE A COUNT PATTERN (1-10000) INTO DATA BUFFER (PHYSICAL ADORESS
13840  ;160000-177776). THIS DATA BUFFER WILL BE USED FOR WRITING ON THE DISK.

13850
006642 001110 13860 MOV IES.SLPERR :LUP TO 2§ ON EROR
13870  23: CON.RESET
13880 onv.nssev
000001 13890 MCV s INITIALIZE DATA PATTERN TO BE WRITTEN
120000 13900 MOV cxéoooo R1 :INITIALIZE BA (PR=160000) 28K
13910  38: MOV RO, (RD# :WRITE COUNT PRTTERNS (1-10000)
13920 INC RO’ : INTO DATA aurrsn (PR 150000 10
010001 13930 CMP r= $10001 1177776, 28K-32K)
o
002202 173032 13960 MOV QDRV, 3RKDA :WRITE ON SEC 0, CYL 0, SURI
170000 173020 13970 MOV 8-10000, JRKWC ;4K WORDS
160000 173014 13980 MOV #160000 9RKBA  ;FROM THIS BUS ADDRESS
000003 173002 13338 MOV 83, IRKCS *WRITE, GO
13858 CON.RDY sWAIT FOR CONTROL RERDY
017604 14030 JSR PC,CHKCS :ANY ERROR IN RKCS?
14040 ERROR 102 s "ERR’ Exr SET IN nxcg ON DOING
14050 :A WRITE OF 4K WORDS FROM 160000
14060 : (28K-32K) . oxsx WRITE BEGAN on
14070 :SEC 0, CYL O, SUR 0. 1IF ALL
14080 :JORDS’ WERE WRITTEN RKBA SHOULD OVERFLOH
14930 :AND CONTAIN 0. BIT 4 OF RKCS
;:%QO s (MEX BIT) SHOULD BE 1
F § P
017676 14120 JSR PC, CHKMEX :CHECK IF RKBA OVERFLOWED AND MEX
14130 :BITS (4) IN RKCS WRS SET.
14150 ERROR 106 s *MEX BIT 4 NOT SET AFTER OVERLFOW OF
%3igg :RKBA. WRITE OF 4K WORDS (28K-32K) WAS DONE.
14170 :RETURN HERE IF NO ERROR
010000 14180 MOV #10000,R3 *WORD COUNT
160000 14190 MOV #160000, RY :STARTING BUS RDDRESS
017642 14200 JSR PC, CHKBA :CHECK IF RKBA INCREMENTED CORRECTLY
14210 ERROR 104 :RKBR DID NOT OVERFLOW TO AFTER R WRITE IF YK
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0067SN
006760

006762
772

006774
007000

007006
007010
007016
007024
007032
007040

007046

T8

004737
104108

012737
10441
1044}

012701
0ascal
022701
001374

013777
012777
012777

012777
104416

004737
104402

012705
01e702

012701

gedlle
001413
010137
011237
104107

104420
004737

005205
001406

FOS

MACYLl £7.732) Q4-NOV-76_ 13:36 PRGE S8
CHECK DATR TRANSFER FROM 28K TO 32K

14220
14230
01772 14240
14250
14260
14270
18280
14290
006770 001110 14300
14310
14320
14330
120000 14340
14350
140000 14360
14370
14380
D02202 172712 14390
170000 172700 14400
160C00 172674 19M10
14420
00000S 172862 14430
14440
14450
017604 14460
14470
14480
14490
177764 14500
120000 14510
14520
000001 14530
14540
14550
14560
001162 14570
0011e4 14580

002716 14630
017466 14640

L2002 14690
001000 14710

177572 14740

4S:

68:

&S:

78:

8S:

JSR PC, CHKKC
ERROR 108

MOV 84§, SLPERR
CON.RESET
DRV.RESET

MOV #120000,R!
CLR (R1)+

CMP #140000,R!
BNE =3

MOV QCRV, JRKDA
MOV s-10000, JRKWC
MOV 8160000, JRKBA

MOV 85, 3RKCS
CON.RDY

JSR PC,CHKCS

ERROR 102

MOV ° 8-14,RS

MOV ¢120000 R2
MOV 81,Rl

CMP R1, (R2)
BEQ 78’

MOV R1,SREGO
MOV (Ré) SREG!
ERROR 107

TYPMSG ,MSG13
ISR PC, TYPDBO
INC RS

BEQ 3

ADD 82,R2

INC RI

CMP #1000, R!
BNE 6%

CLR 24SRO

;WwORDS (160000 TO 17777¢)

; CHECK RKWC OVERFLOWED CORRECTLY
:RKWC DID NOT OVEFLGW TG O

AFTER A WRITE OF 4K WORD (16000
170 177776)

;RETURN RDDRESS FOR LUPING

;CLEAR THE DATA BUFFER BEFORE
;DOING R READ INTO IT

;READ FROM SEC 0, SUR O, CYL O
:4K_WORDS
: INTO THIS BUS ADDRESS

;READ, GO
; WAIT FOR CNTROL RODY

;ANY ERROR IN RKCS?

:ERROR BIT SET IN RKCS_ON DOING
:A READ OF 4K WORDS INTO MEMCRY
: (160000-177776)

;REPORT 12 ERRORS AT MOST
:STARTING ADPRESS OF BUFFER

; (PA=160000)

sINITIALIZE DATA PATTERN

; CORRECT DATR WORD?

-GET EXPCTD DATR WORD
:GET DATA WORD RECVD

:DATA ERROR ON DOING A RERD OF

‘4K WORDS STARTING FROM SEC 0
c;%7g’ssun 0 INTO MEMORY ¢160000-

;1

: TYPE *PHYSICAL BUS ADDRESS’

s TYPE OUT THE PHYSICAL BUS RDDRESS
s WHERE DATA

:ERROR_OCCURRED. R2 CONTAINS

: THE VIRTUAL ADDRESS

;POINTER TO NEXT BA
:NEXT PATTERN
RBL DONE?

; TURN OFF MEM MANRGEMENT




MRIN
DIRX

e40l

2

2905
2406
c407
2408

&

PEIYYYYY
LW NN L WU

S

gzl

C-11-DZRKH-
Cpl DRk

000772
062701
050102
000404

012703
012702

017216

017464

002554
032106

800400
024640

000014
000020
000014

040000
0001eu

001540

R T

GOS5

V-6 13
ss?BLé ba?n 193 SPER
L 2T 22222222 LSS 2222222222 2T
:#TEST 7 PERCORM THE ARGEST POSSIBLE DATA TRANSFER
- THIS TEST PERFORMS THE LRARGEST DATA TRANSFER POSSIBLE
‘WITHIN AVAILABLE MEMORY.
1, IF KT11 1S PRESENT A WRITE OF 16K WORDS IS DONE ON
:THE DISK (PROVIDED 28K OR MORE IS PRESENT).
:2) IF KT11 IS NOT PRESENT THEN ALL BUT TOP 1.S5K OF MEMORY WILL BE USED
:FOR WRITING TRKDP MONITOR).
:ALL DATA TRANSFERS ARE DONE STARTING AT BA 'PGEND’.
'ALL WRITES ARE DONE BEGINNING AT SECTOR O, CYLINDER O,
+ SURFACE 0.
sRFTER DOING THE 'WRITE' A "WRITE CHECK' IS DONE
70 SEE IF THE WRITE WAS DONE CORRECTLY. ANY WRITE
*CHECK ERROR IS REPORTED.
1’ g¥;!*iiésssziii*i*i****iii*i!*l****i!i**!iii*ii!i!!!l*iili*iii**
14955 ST $KT11 nznonv MANAGEMENT PRESENT?
14960 8PL 18
14970 YES
14380 CMP SLSTBK,#i540  :28K OR MORE?
1;338 BGE XFR16K S YES
15010 1S: MOV MAXBR, R3 sFIGURE OUT THE MAXIMUM
15020 SUB sPGEND,R3 :XFER THAT CAN BE DONE
15030 cLC
15040 ROR R3 :FROM "PGEND’ TO THE
15050 : ' MAXBA'
15060 CLR Rl
15070 MOV R3,-(SP) :PUT DIVIDEND ON STACK (LO)
15080 CLR (5P) 1 (HIGH PART)
15080 MOV nHUO -(SP) :DIVISOR
15100 JSR PC,a#SDIV GO TO DIVIDE ROUTINE
5110 15T (SP)+ POP OFF REMAINDER FROM STACK
5120 BEQ 23
5330 INC Rl sr § OF 3ECTORS REQUIRED TO
5140 :D0 WRITE OF & OF WORDS
5150 2$: ADD (SP)+,R1 (conrnlnso IN RO). Rl CONTRINS
5160 :8 OF SECTORS
5170 CLR R2 FORM THE EXPECTED DISK
5180 38: Sug 814,R1 : ADDRESS - AFTER THE WRITE
£190 aMI 4§ : 1S DONE.
5200 ADD 820, R2
g210 B8R s
Soe0  YS: ADD 814, Rl :R2 CONTAINS EXPCTD RKDR
5230 BIS R1,R2 ‘AFTER WRITE IS DONE
gggg BR XFR
E260 XFRIBK: MOV $40000,R3 +# OF WORDS = 16K
5270 MOV 8124,Re 'RKDA SHOULD INCREMENT TO

s THIS RFTER A TRANSFER OF 16K
:WORDS STARTING AT DISK
{ADDRESS = 0 (CYL 2,5UR 1,5EC ¥)
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DZRKHE.P11 17 PERFORM THE LARGEST POSGIBLE DATA TRANSFER

2457 3 15310

2458 0072S6 053702 002202 15320 XFR: 8IS GDRV,R2 :A0D THE DRIVE #

2459 18330 :EXPCTD RKDA ﬁFTER XFER

2460 007262 012737 007270 001110 15340 MOV #1S, SLPERR :LUP BAK TO ’18’ ON ERROR

2461 15350 : (SW 9)

2462 007270 104415 15380  18§: CON.RESET

2463 007272 104M1? 15370 DRV.RESET

S:Eg 007274 013777 002202 172426 {gggg MOV QDRV, 3RKDA ;gggagss THE DRIVE, CYL 9,SUR C,

2466 007302 010377 172416 15400 MOV R3, SRKWC

2467 007306 005477 172412 15410 NEG JRKWC :WORD COUNT (IF MORE THAN

2468 15420 128K IS AVAILABLE A TRANSFER

2469 15430 :0F 20K WILL BE DONE, IF

2470 15440 :LESS THAN 28K, THE

2471 18450 :LARGEST TRANSFER WITHIN THE

472 15460 :AVAILABLE MEMORY WILL

3473 18470 :BE DONE. IN BOTH

2474 15480 :CASES, DATA TRANSFER

2475 15490 HILL BE DONE STARTING

2476 15500 GEND'’

2477 007312 012777 032106 172406 15510 MOV 8PGEND, JRKBR srnnr WRITE FROM MERE

g:;g 007320 012777 000003 172374 igggg MOV 83, JRKLS ‘WRITE, GO

g:g? 007326 104416 igggg CON.RDY :WAIT FOR CONTROL RERDY

2482 007330 004737 017604 15560 JSR PC, CHKCS : CHCK RKCS FOR ERROR?

2483 007334 104102 15570 ERROR 102 ERROR BIT SET IN RKCS ON

g:gg %EE%S :DOING A LARGE 'WRITE’

2486 007336 004737 017620 15600 ISR PC, CHKDA -CHECK IF RKDA INCREMENTED CORRECTLY?

2487 007342 104103 15610 ERROR 103 :RKDA DID NOT INCREMENT

2488 15620 :CORRECTLY

2489 18630

2490 007344 012704 032106 15640 MOV $PGEND, R4

2491 007350 004737 017642 18650 JSR PC,CHKBA ; CHECK THQT RKBA INCREMENTED

2492 15660 : CORRECTLY

2483 007354 104104 15670 ERROR  10M mmownmxmmmm

5333 igggg s CORRECTLY

249 007356 004737 017722 15700 ISR PC, CHKWC s CHECK THAT RKWC OVERFLOWED

2497 007362 104105 15710 ERROR 108 :RKWC DID NOT OVERFLOW TO

gzgg {gggg s 2ERO AFTER A WRITE

2500 007364 012737 007372 001110 15740 MOV 823, SLPERR sLUP BAK TO '2%° ON EROR (SW 9)

2501 007372 104415 15750 28: CON.RESET

2502 0073749 104417 16760 DRV.RESET

2603 007376 013777 002202 172324 15770  3§: MOV QDRY, 3RKDA sADDRESS THE DRIVE, CYL 0,SEC O0,SUR O

2504 007408 010377 172314 15780 MOV R3, JRKWC

2605 007410 005477 172310 15790 NEG SRKWC

sgg; 007414 012777 032106 172304 igg?g MOV $PGEND,JRKBA  ;STRRTING BR

gggg 007422 012777 000407 172272 {gggg 4s: MOV #407, 3RKCS sWRITE CHECK, SSE, GO

2610 007430 104416 15840 CON.RDY sWAIT FOR CONTROL RDY

2511 15850

eSle 007432 004737 017604 15860 JSR PC,CHKCS ;ANY ERROR IN RKCS
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7436
007440
007446
007450
007456
007460

007464
007472

007474
007500

007502

7506
007512
007514

007520
00752¢

007530

104102

032777
001330
032777
001408

004737
017737
104110

000735

000137

MACYLl £7(732)

040000
0C0001

021462
172236

i72ee4

172216
177780
172206

000017

00s130

172254
172242

301168

172176

105

04-NOv-76 13:36 PAGE bl
PERFORN THE LARGEST POSSIBLE DATA TRANSFER

15870
15880
15890
15900
15910
15920
15930
15940
15950
15985
15970
15980
15990
16000
15010

Pt Pt 9t §ct Pt Pt Pt Pt P
oo ooooooo
Pt Pt s P Pt Pt Pt pnn

cs:

BS:

ERROR
BIT
BNE
8IT
BEG
JSR

MoV
ERROR

TST
BEQ

MOV
BIC

SuB
BIC
BR

102
#BIT1Y4,JRKCS
79
sWCE , JRKER
&%

PC,GTHYRG
anken $REG2

aRKWC
‘3

JRKWC, RS
51777&0 RS

5
RS, JRKBA
817, SRKC
4§

; SKIP CHECKING FOR KCE IF HE SET
;ﬁgITE CHECK ERROR?

;GET RKCS,ER,DS,0R

;WRITE CHECK ERROR. RKDA_GIVES THE DISK ADDRESS
;WHERE WCE OCCURRED. (NOTE THE SECT 0 IN
;ERROR_IS_OBTAINED BY BACKING OFF 1 SECTOR).
sNOTE THAT THE DATA BUFFER WHICH WAS WRITE
:CHECKED IS NOT ON A SECTOR BOUNDARY

s (LIKE 256, 512 WORD ETC.), BUT IS SOME
:SECTORS & A FRACTION (LIKE 300 WORDS ETC.)

;WAS THE ENTIRE DATA BUFFER
sMRITE CHECKED?

;FORM THE RKBR AND RKWC

; TO_BE USED FOR DOING
sWRITE-CHECK IF THE REST
:OF THE DATA BUFFER

;GO DO WRT-CHK FOR
tREST OF THE BUFFER

;GO CHECK THE REST OF THE DRIVES.

7%:

JMP

NXTDRV
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2546

007672

007700

007704
007710

007712

MRCYLl £7(732)

EXERCISER PROGRAM

104415
012700
005020
020027
001374
105737
DO01CH4S

O000000 o000

3
3

004737

012746
005046

013746

002006
002252
0017€3

0025832
002254
177704

025356
123456
176543
001201
062465
176105

176543

001736 002556

022304

177777

001764

JO5

04-NOV-76 13:36 PAGE &2

:CLEAR UP THE LOCATIONS FROM
:'KEY' TO 'KWHR® (EXCLUDED)

:YES, SAVE THE STATISTICS COLLECTED
:UPTILL NOW, DONT CLEAR THEM

;CLEAR LOCATIONS FROM 'HECN’

; INITIRLIZE COUNTS FOR MINS,

s INITIRLIZE PTR TO RANDOM NQ. SFEDS
;USED BY THE RANDOM NUMBER GENERATOR
; SET UP RANDOM NUMBER SEEDS TO BE

:REPETITION COUNT. WHEN THIS COUNT GOES
:70 0, 1T'S CONSIDERED TO BE AN END OF PASS.
*THE NEXT PASS WILL START WILL START RIGHT
:FROM WHERE THE EXERCISER LEFT OFF.

; CHECK IF ANY DRIVES ARE PRESENT
; IF NONE, GO TO SEOP, END OF PRSS

;PUT LOW DIVIDEND ON STACK
;CLERR HIgH DIVIDEND AND PUSH

f2553 .SBTTL EXERCISER PRUGRAM
16230 :BEGINING OF THE EXERCISER PART OF THE PROGRAM.
16240 ;IF THE PROGRAM WAS RESTARTED AT 210, THEN THE STATISTICS COLLECTED
16250 ;50 FAR WILL NOT BE CLEARRED.
16260
16270
16280 EXRCSR: CON.RESET
16290 MOV 8KEY, RO
16300 18: CLR (RO)4
16310 CMP RO, #KWHR
16320 BNE 1§
16330 TSTB  FRSTRT - RESTARTED AT 2107
16340 BNE k] 3
16350
16360
16370 2%: CLR (RO)+
16380 CMP RO, $PCMND 170 'PCMND® (EXCLUDED)
16390 BNE 23
16400
16416 MOV $KIMIN, RO
16420 MOV 8-60. Pl :SECS, KWil
16430 MOV R1, (RO)+
16440 MOV R1.(RQ)+
16450 MOV R1)(RO)+
16460
16470 MOV $RSD3VL, RO
16480 MOV 8123456, (RO) +
16490 MOV 8176543 (RO)+
16500 MOV #1201, (RO)+
16510 MOV £62465, (RO)+
16520 MOV 8176105, (RO)+
16530 MOV 8174532, (RO) +
16540 MOV 157650’ (RO)+
16550 MOV 30753, (RO)+
16560 MOV $131547, (RO)+
16570 MOV £32070, LRO)+
16580 MOV 8123455, (RO)+
16590 MOV 8176543, (RO)+
16600
16610
16620  3§: MOV PCNTR, REPCNT
16630
16640
16650
16660
16670 ISR PC,CHDPRS
16680
16690
16700
16710
MOV 8177777, -(SP)
CLR -(SP)
11T ON STACK
MOV DRVPRS,-(SP)  ;PUSH DIVISOR ON STACK




007716
007722

007730

007736
007744

007752
00775€
007762
00776M

007766
007772

007774
007776
010002

010004
0100Cs

MRINDEC-11-DZRKH-E
DZRKHE.PL1

004737
005726

812837
18737
012737
012737

013700
163700
000241
006000

012746
005046

010046
004737
005726

005216
012837

MRCY1l £7(732)
EXERCISER PROGRRM

024640

02220
COS04
012527
031463

002554
002sse

177777

024640

002230

KOS

04-NOV-76 13:36 PAGE 63

16730
16740
16750
16760
16770
16780
16790
16800
16810

16830
16840

JSR
TST

MOV
MOV
MoV
MOV

PC,a8801V
(SP)+

(SP)+,DRMAP
8504, LyLMAP
#5463, , SECMAP
#13107. ,FNMAP

MAXBA, RO
BASEBA, RO

RO

8177777,-(SP)
-(SP)

RQ,~-(SP)
PC alsDIv
(SP)+

(5P)
(SP)+,BAMAP

;G0 7O THE 'DIVIDE' SUBROUTINE
:DISCARD THE REMAINDER. GUOTIEN™ IS
sNOW ON TOP OF THE STACK

$GET MREPING FACTOR FOR DRIVES

:GET MAPPING FACTOR FOR CYLINDERS
:GET MAPPING FACTOR FOR SECTORS
:GET MAPPING FACTOR FOR FUNCTICON

;COMPUTE THE MAXIMUM ALLOWABLE
:WORD COUNT FOR DATA TRANSFERS

; CONVERT TO WORDS

;PUT LOW DIVIDEND ON STACK

:CLEAR HIGH DIVIDEND AND PUSH
+IT_ON STACK

tPUSH DIVISOR ON STACK

;GO TO THE ’DIVIDE’ SUBROUTINE
:DISCARD THE REMAINDER. QUOTIENT IS
:NOW ON TOP OF THE STACK

;SAVE THE MAPPING FACTOR FOR BUS ADDRESS
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2624
2625
2626
2627
2628
2629
2630
523 pIppI2
S0 Diooie
2634 01C020
2635 010024
2636 010032
2637 010034
2638
2633 010036
2640 010044
2641 010050
2642 010054
2643 010060
2644 010062
2645 010066
2646 010072
2€47 010074
2648 010076
2643 00
2650 02
2651 o4
2652
2653 10
2654 14
2S5 20
2656 22
2657 26
2658 30
2659 3
2668 36
2661
2662 42
h
2664 46
2665 50
52
&Y
56
be
66
72
74
76
04

000 00 O0O0000OO00000 O0O00D0000 O0O000O0
P Pt Pt [T T Pt Pt Pt Pt Pt Pt Pt Pt it Pt Pt Pt Pt Pitt ot Pt st Pt P Poet Pt Pt Pt et
OO0 OO0 00000000000 O0O000000D OO
Y N"‘ [ Oy Sy W Y Wy Oy Iy Y ey ) ot Pt Pt Pt Prut Pt Pt P Pt it P

[a W] =Y
oL

105737
0C1M407
105037
032777
00140}
000c3?7

012737
012702
013703
012700
112201
g42704
010137
000241

010177

013704
163704
006204
Q42704
000304
020427
003402
012704

010401
020400
003401
010001
000301
005401
010137
010177
004537
000000
032106

012777
012777

104416
004737
104001

MACY1l £7(732)
EXERCISER PROGRAM

001753

001753
000020

010054
001754
001764
011410

177770
002202

171620

002554
002552

000377
000014
000014

010172
171536
016350

032106
000003

017604

1711

0011

06

10

LOS

04-NOV-7b6 13:36 PAGE &M

; (HE ENTIRE DISK (
:WORD OF EACH SECT

L ORIVES) IS WRITTEN WITH RANDOM PATTERNS. THE FIRST
GIVES THE NUMBER

F WORDS (2'5 COMPLEMENT) WRITTEN IN

s THRT SECTORS. REST OF THE DATA WORDS FOR THE SECTOR ARE GENERATED USING

: THE_ABSOLUTE DISK ADDRESS AS THE RANDOM SEED.

: IF_THE PROGRAM WAS RESTARTED AT 210 THEN CHECK IF SW 4 1S SET. IF IT IS

: THEN DO NOT REWRITE THE DISK WITH RANOOM PATTERNS. IF SW 4 1S NOT SET THEN
sALL THE DISKS (PRESENT) ARE WRITTEN WITH RANDGM PATTERNS.

WROSK:

18:

cs:

38:

4s:

cs:

TSTB
BEQ
CLRB
BIT

BEG
BR

. WORD
.WORD

MOV
MOV

CON.RDY

ISR’
ERROR

FRSTRT
1§

FRSTRT
O%Nﬂ , JSWR

BEGEX!

OESQSLPERR
Dnvphs R3
$4872. RO
(R2)+.R1
8177770,R1
R1,QORV’

Ri,3RKDA

MAXBA, RY
gnssah RY

$377, Ry
RY
RY, #12.
3

s12.,R4

R4,Rl
RY,R0

4g'
RO,R1
RL’
Rl

R1,5%
R1,3RKKC
85 , GENBUF

DBUF

#DBUF , JRKBA

#3, JRKCS

TC,CHKCS

RSSTQRTED AT 2107

: YES CLEAR THE RESTART FLAG
,s0 W4 SET?

N
:YES, DONT REWRITE ALL DISKS WITH
:RANDOM PRTTERNS

'LUP TO '2§' ON EROR, SW 3 SET!
:POINTER TO DRIVE #'S TRBLE

'8 )F DRIVES PRESENT

NUMBER OF SECTORS PER DISK

:GET THE FIRST AVAILABLE DRIVE
:POSITION THE BITS (1S, 14,13)

; BASE DISK ADDRESS
;CALCULATE MAXIMUM BUFFER

; CONVERT TO WORDS
KEEP ONLY WHOLE BLOCKS

;MRX OF 12 SECTORS

; GENERATE RANDOM DATA BUFER
; STRRTING ADDRESS OF DATA BUFER
;FROM THIS BUS RDDRESS

RITE, GO

.
?

;WRIT FOR CONTROL RDY
:ANY ERROR?
;AN ERROR OCCURED WHILE DOING WRITE
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2680
2681
2682
2583 010222
2684 010230
2685 010232
2686 010236
2687 010240
2688 010244
2689
2690 010310
2691 010310
2692 010314
2633 010316
2694 010317
2695
2636 010320
2697 010384
2698 010326
2649
2700 010330
2701 016332
2702

2703

704
2705 010334
2706 010342
2707

2708

2709 010344

032777
001435
032700
001032
104400
000421

013746
104402
€al
000

104400
160400
003305

005303
001250

032777
001403

052777

MACYLl £7(732)

002400 1707:N
000377
010246

00z22C2

001213

000010 170576

000100 1713ke

MOS
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17420
17430
17440
17450
17460
17470
17480

-.65%: .ASCIZ
84s:

b%: SuUB

;ON_THE DISK. YOU ARE ACVISED TO USE
;BASIC AND DYNAMIC TESTS.

13178, ISUR ; TYPE CURRENT STATLS
1377 ,R0
658 :3 TYPE ASCIZ STRING

4§ - :GET OVER THE ASCIZ
(15> <12>/WRITTINS 'RANDOM PATTERN, DRIVE /

QDRV, -(SP)
1

0
§CRLF

g;,nn : DECREMENT SECTOR COUNT

gg -MORE DRIVES TO DO?

;IF SW 3 1S SET, ENABLE THE LINE CLOCK AND INITIALIZE COUNTS.

BEGEX!: BIT
BEQ

BIS

85W3, ISKR :KW11L CLOCK PRESENT?

BEGNEX tIF_NOT, SKIP. NOTE:IF KW1IL IS _
NOT PRESENT SW3 SHOULD NOT BE SET
OTHERWISE, A TIMEOUT WILL OCCUR.

#BIT6, BKWLS ;ENRBLE KiWlIL CLOCK _
:SERVICED AT PRIORITY 7 (KWSRVE)




DZRKHE.Pi1
711
ezl
2713 010382
2714 (010354
2715 010260
<16 010364
2717 010366
c’18
2719
2-20
272l
2vee
2723
2724
2725
27e6 010372
2’27 010376
2728 010402
2729
2730 010404
2731 010410
2732 010412
2733 010416
2734
i 2735 010504
2736 010504
| 2737 010506
2738
2739 010512
2740 010516
2741 010520
b 2742 010522
2743 010526
v 2744 010530
2745 010534
| 2746
2747

2748 010536
2749 (10542
2780 010546
2751 010550
2752 010ss2
2753 010554
c754 (010556

2756 010560
2757 010562
2758 (010Seb

27e4 010570
2765 010574

MAINDEC-11-DZRKH-E

MACYL1l £7(732)

EXERCISER PROGRAM

104418

013746
012746
000002

00S737
001040
104400
000432

000900
000137

012700
005720
100006
020027
001373
004737
000460

012700
032710
001404
005710
100402
105710
100185

005720
020027
001365

005737
100040

001100
0C17&4

Oi4174

1744
0404

001764
010420

003470
002006

002026
014174

002006
010000

002026

002156

NMS

04-NOV-76 13:36 PAGE &°

MoV
TST
BEQ
JSR

; (HE PROGRAM IS GOING TO LOOF BF
BEGNEX: CON.RESET

#STRCK, SP
DRVPRS
GMNGER
PC,GENSRQ

79 THIS POINT AT THE END OF R PRESS.
;CLEA] EVERYTHING IN DRIVES
;RESET STACK
:ANY DRIVES LEFT IN SYSTEM?

:GO GENERATE 8 COMMANDS FOR THE @

17810  ;CHECK IF THERE IS ANY_UNFINISHED COMMAND IN THE G, WRITING TO BE EXECUTED.
17820 ;IF THERE IS NONE, GO TO THE ’'GENSRQ’ AND GENERATE B8 REQUESTS (CCMMANDS),

17830 :AND PUT THEM IN YHE Q.

IF THERE IS AN UNFINISHED COMMAND, FIND OUT IF

17840 ;THERE IS A PRIORITY COMMAND TO BE EXECUTED IMMEDIATELY.
17860  GMNGER: MOV
MoV

17900 18:

ig:

17960 ¢%:
179720 3%:

18050  4%:
18060 S§:

s Pt Pt Pt Pt Pt Pt Pt et Pt Pt Pt Pt Pt Pt
000 U €0 0D ) (D 0D 0040 G0 00 0 00 A0
TNV NU S b e e pe e Pt b b e )
WV OVOMNT N EWNN—-TD
OO0 000000000000

eS:

RTI
TST
BNE
TYPE
BR
.RSCIZ

HALT
JMP

MOV
TST

TST
BPL

PPRLVL , -(5P)
818, -(5P)

DRVPRS
23
65%

;NEW PSW , RAISE PRIORITY
RETURN PL Sxsasssssssssss

sANY DRIVES IN SYSTEM?
+sTYPE RSCIZ STRING

43 ; ;GET OVER THE ASCIZ
(15> <12>/HALTING - PRESS CONTINUE TO RESTART AT ’'200’/¢15><¢la> ¢l

START

$KEY RO
(RO)+

4§
RD, $KEY+20
3%

PC, GENSBROQ
CHEAFN

#KEY, RO
sBIT2, (RO)
63

(RO)

6%

(RD)
PRICMND

(RO)+
RO, sKEY+20
5%

WCFLG
CHFRFN

; ANY UNFINISHED COMMAND
;INQ

;IF NOT, GO GENERATE 8 MORE COMMANDS

;ANY HIGH PRIORITY COMMAND IN Q
; FINISHED?
:YES

<IN EXECUTION?
*NO, GO PROCESS HIGH PRIORITY

; CHECK THE ENTIRE Q

;FIND OUT IF THERE IS R WRITE CHECK FUNCTICN TO BE DONE IMMEDIRTELY RFTER
;A WRITE, THAT WARS DONE PREVIOQUSLY.

; IS R
(WRITE
: YES

ITE CHECK TO FOLLOW
? IF NOT, BRANCH
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DIRNE.L P EXERZISER PROGRAM

gTeT 012576 J13TOC 002156 18240 MOV WCFLG,RO sGET_WC FLAG

£768 010832 ONe7CO 177420 18250 8IC  sI77400,R0 s LOWER BYTE CONTAINS KE(®(2 (OFTSET FRL¥
53 18260 :KEY), OF THE WRITE FUNCTIC!

c--0 010606 016001 002532 18270 MOV PCMNCIRO),RI GET POINTER

el Dl0El2 062700 022008 18280 ACC  WKEY,RO $FROM RODRESS OF THE KEY

Frec 18259 ;WHICH WAS USED FOR PREVICLS

o773 . 18300 sWRITE

e779 010616 0227kl 00COC2 003002 18313 CMP 82, 2!R1) sCHECK THAT THE FUNCTION

2775 Q.06 0C1413 18320 BEQ 7§ iWAS A WRITE

g--b 0l0B2e 0I103° 01162 18230 MOV (RD),SREGD ;GET KEY CONTENTS

gr7? 010632 016137 OCOOC3 001164 18340 MOV 2(RI},SRES1  ;GET THE FUNCTION INDICATEL BY THIS KEY

2778 010640 104027 18350 ERROR 27 ;IF_NOT, ERROR

Fre 18380 :SEFORE'DOING R WRITE CH4ECK A WRITE IS

2780 18370 ;ALWAYS DONE. OCCURANCE GF THIS ERROR

278l 18380 : INDICATES THAT SOMEHOW AN_ATTEMPT IS BEING

gra2 18390 sMROE TO DO WRITE CHECK BEFORE A WRITE IS

2783 18400 :PERFORMED. THE KEY IN ERROR MESSAGE RS

2784 18410 :THE ONE WHICH GAVE RISE TQ THIS ATTEMPT.

2785 18420 $THE FUNCTION CODE iS THE FUNCTION ASSCSCIATED

2786 18430 :WITH_THAT KEY

2787 QI06M2 005037 002156 18446 CLR  WCFLG ;ABORT THIS WRITE CHECK

2788 0i1De4s 052710 100000 18450 BIS  #BITIS, (RO)

2789 010652 000EN? 18480 BR QMNGER

g% DICeSY Dlerel 000006 000002 B47Q 7S: MOV 6,2(RL) 555 UP BITS FOR knT CHK

2792 010662 042710 174340 18490 BIC  8174340,(RO)  ;CLEAR OUT THE_UNNECESSARY

2733 18500 sFLAGS FROM THE KEY

2794 010666 052710 000100 18510 BIS  sBIT6, (RO sSET FLAG FOR WRITE CHECK, FCR

279 _ 18520 ; THIS KEY

€% 0:0672 000137 011332 18530 M EXCUT

275 18850 sNO HIGH PRIORITY COMMANG IN Q




CO6

MAINDEC-11-DIRKH-E MAZYIL ETi732) DN-NQV-7B 13:36 PAGE 68
DSRRME.Pil EXERSISER PRIGRAM
2799 18570  ;NO HIGM PRIORITY COMMAND WAS FOUND IN THE 0. FIND OUT THE FIRST AVAILABLE
2800 18580  :COMMAND IN THE Q, FOR EXECLTION.
2831 010676 005000 18590 LWFRFN: CLR RO ‘WAIT FOR ANY IMMECIATE INTERUPT
2302 010700 OCSQ4E 18600 CLR -(SP) ‘NEW PSY'
2803 D0i0702 012746 D107:0 18610 MOV 81§, -(SP) *RETURN FOR RTI
2804 010706 00000 18620 RTI
2805 18630
2806 18640
2857 010710 105200 18650  13: INCBE RO
2828 010712 0C1376 18660 BNE =2 _
2809 010714 013 001744 18670 MOV PPRLYL, ~(SP) -NEW PSW, LOCK OUT LPU
2810 010720 0i2?4k O0I0Tes 18680 MOV 828, -(%p) RETURN FOR RTI SeRsssssssiss
2811 010724 000002 18690 RTI
2812 18700
28:3 18710
2814 010726 012700 202006 18720 2s%: MOV svEY,RO
2815 010732 005710 18730 CH1:  TST (RO) s UNF INISHED COMMAND?
2816 010734 100M36 18740 BM] Che X
2817 01873% 105710 18750 1578 (RO) < IN PROGRESS?
26i8 010740 100434 187860 BMI CHe
2819 010742 011001 18776 MOV (RG),RI
2820 010744 042701 177770 18780 BIC 8177770, R1
2821 010750 10S761 002128 18790 I5TB  BUSY(RI} .15 THIS DRIVE BUSY?
2822 DIC784 100M426 18860 BN] CH2
2823 0107Se 106761 002136 18810 1sT8  POS(R!) -HRS THIS DRIVE BEEN POSITIONED
2824 18820 ;FOR_ANY OTHER COMMAND. IF YES,
2825 18830 :SKIP. IF NOT, PROCEED
2826 010762 001022 18840 BNE CH2
2827 18850
2528 18860 :CHECK IF THERE IS AY OTHER COMMAND
2829 010764 0100C2 18870 MOV RO.R2 :ON A DRIVE THAT IS NOT THE SAME
2830 18880 ‘AS THE PREVIOUS NRIVE. THIS COMMAND
2831 0i0786 000414 18830 BR 28 :SHOULD NOT BE IN PROGRESS
2832 18900 :AND SHOULD NOT HAVE BEEN COMPLETED
2833 010770 005712 189i0 1$: 15T (R2) :UNFINISHED COMMAND?
283 010772 100412 18920 BM1 28
2835 010774 105712 18§ 1578 (R2) - IN PROGRESS?
2636 010776 100410 18940 BMI 28
2837 011000 011203 18950 MOV (R2),R3
2538 011002 042703 177772 18960 BIC 8177%70,R3
2839 011006 105763 002126 18970 7578 BUSY(R3} -1S THE DRIVE BUSY?
2840 O011C12 100402 18980 BM] 2
2841 011014 020301 18990 CMP R3,R] 1S THIS COMMAND ON THE SAME DRIVE?
e84z 011016 001447 18000 BEQ POSTION *IF YES, GO AND POSITION THE COMMAND
2843 19010 . :POINTED TG BY RO, :BECAUSE THERE IS
2844 19020 :ONE MORE COMMAND THAT CAN BE PERFORMED
2845 19030 :ON THE SAME DRIVE)
2846 011020 0OS722 13040 28: 15T (R2)+ :CHECK REST OF THE Q
2847 011022 020227 002026 19050 CMP R2, SKEY+20
2848 011026 00130 19060 BNE 18
2649 \18070 :IF THERE WAS NO EXECUTRELE COMMAND
26850 011030 000470 19080 BR EXNSK :ON ANY OTHER DRIVE, THEN EXECUTE
ESE% {3938 s COMMAND POINTED T0'BY RO
283 011032 005720 19110 CH2:  T1S7T (RO)+ : CHECK ENTIRE @
2854 011034 020027 002026 18120 CMP RO, #KEY+20




DO6

ML INDEC-11-DIRKH-E MAIYLl ZT0732) Q4-NCV-76 13:36 PAGE €9
DSRKME.PLI EXERSISER SR15R=M
2955 Q11040 201334 19130 BNE CH]
2856 19140
2831 19150 -
2858 19160  ;NO (UNPCSITIONED) EXECUTABLE COMMAND WAS FOUND IN THE G. CHECK IF THERE
2853 }g%gg +1S ANY POSITIONED COMMAND IN THE Q, WAITIMNG TO BE EXECUTED.
2861 011042 125777 170654 19190 TSTB  JRKCS . 1F THE CCONTROLLER IS BUSY GO YO
£862 DIil4h 120432 18200 8M] 18 :STATUS AND WAIT FOR INTERRUPTS
5383 0110S0 000137 021086 iggég IMP STATUS :IF THE CONTROLLER IS NOT BUSY FIND
2865 011054 012700 002006 19230  13: MOV $KEY,RD :ANY POSITIONED COMMAND AND EXECUTE
011060 032710 0035020 19240  28: BIT 8BIT4, (RD)
2867 011064 D044 18250 BEQ 33 17
011066 005710 19260 15T (RO) :MAKE SURE COMMAND IS POSITIONED
2869 011070 100d12 18270 BMI 3
2870 011072 105710 19280 TST8  (R() :COMMAND IS UNFINISHED,
2871 011074 100810 18290 BMI 33 :IT 1S NOT IN PROGRESS
2872 011076 011001 19300 MOV (r0),R1 :THE DRIVE IS NOT IN B{SY
2873 011100 042701 177770 19310 BIC 2177970, R!
2874 DI110N 105761 002126 19320 7578 BUSY(R1)
011110 100402 18330 BMI 3
2876 011112 000137 011332 {gggg JMP EXCUT :G0 EXECUTE THE COMMAND IF THE
2878 Dlllib 005720 19360  38: TST (RD)+ -ABOVE CONDITIONS ARE SATISFIED
2879 01:120 020027 002026 19370 o) RO, $KEY+20 <CHECK ALL COMMANDS IN @
2880 DllleN 001355 19380 BNE 2$
2881 Olll2e 0C0I37 021066 19330 IMP STATUS
2882 19400
2883 19410
268 19420
2835 19430 ;ENTER HERE IF THERE IS A PRIORITY COMMAND TO BE EXECUTED.
She 13450
gggg 011132 000137 011332 ig:;g PRICMN: JMP EXCUT GO EXECUTE NON-SEEK COMMAND.
18480 ;ENTER THIS IF R COMMAND IS TO BE PREPOSITIONED (BEFORE EXECUTING A
gggé ieqeo :FUNCTION)
2893 0.1136 032710 000020 19510 POSTION: BIT  #BITY, (RO) :ALREADY POSITIONED?
2894 O11i42 001333 19520 BNE CHe :YES, GO BACK AND CHECK IF REST OF THE
gggg {3233 :COMMANDS IN THE Q ARE TG BE POSITIONED
2 011144 0ON737 011704 19850 JSR PC,POSK G0 CHECK, 8 SET UP FLAGS
2898 011150 004737 020042 19560 JSR PC,POSCMND :SAVE INFO RBOUT PRESENT 8 PAST COMAND
2899 01.184 012777 00011l 170540 19570 MOV 8111, 3RKCS :POSITION THE COMMAND
2500 0i1162 0OSO46 19580 CLR -(5P} *NEW PSW, DROP PRIORITY
2901 0liied 0J2746 011172 19590 MOV 813,-(SP) *RETURN FOR RTI
011170 000002 19600 RTI
2903 011172 19610 1S:
2304 011172 105737 002235 18620 TISTB  INTIFL
2905 011176 001775 19630 BEQ .Y ‘WAIT FOR INTERRUPT
2606 011200 012777 012776 170522 19640 MOV $INTHND, JRKVEC :RE-ESTRBLISH RK INTERRUPT VECTOR
2907 011206 000137 010676 19650 INP CHFAFN G0 BACK AND CHECK IF ANY COMMANDS TO BE
Sggg {gggg :POSITIONED OR EXECUTED

e9.C 19680
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302006
00uuel

177770
002126

002C26

002236
011704

020042
000111

0112314

002235
012776
002236

170416

170412
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EXNSK:
18:

cs:

3»:

4$:

MOV
JSR
JSR
CLR
] IVV
RTI
TSTB
MOV

$KEY,R]
$B8ITY, (R1)
4 3

(R1)

28

(R1)

2§

(R1),R2
8177770 . R2

BUSY(R2)
33

(R1)+

R1, SKEY+20
13

EXCUT

R1,SAVKEY
PC,POSK

PC,POSCMND

a111 JRKCS
(5P}

sHS,-(SP)

INTIFL
8INTHND, aRKVEC
SAVKEY, RO

15 THERE ANY Posxrxowso COMMAND IN

THE Q. FIND CUT? IF THERE IS
! ONE Exscurs THE POSITIONED COMMAND
:BUT FIRST POSITéON THE COMMAND (KEY)
*POINTED T0 BY R

;HERDS POSITIONED?

runcrron COMPLETED®
:YES NCH
runérxon IN PROGRESS?

; ORIVE BUSY?

; CHECK ALL COMMANDS IN @

;NO POSITIONED COMMAND WAS
:FOUND IN THE Q. SO EXECUTE
: COMMAND POINTED TO BY RO

+AN ALREADY POSITIONED COMMAND HAS
BEE N FOUND.

SQVE POINTER TO THE COMMAND(KEY)
HHICH IS ALREADY POSITIONED

GO AND POSITION THE COMMAND(KEY)
POINTED T0 BY RO

SRvE INFO ABOUT PAST & PRESENT COMAND
SEE IDE, GO

:ALLOM FIRST INTERRUPT

RETURN FOR RTI ¥¥xexxs3s¥

;DID INTERRUPT OCCUR?
;REESTABLISH INTERRUPT ADDRESS
;RESTORE THE SAVED POINTER TO KEY




105761
100004
010137
104002
000470

016205
011577

032777
001006
010137
004737
104004

-
MRINDEC-11-DIRRNH-E
CIRKHE.PLL

2354
2958
2956
2957 811332
2958 01123
2959 (011340
20 0li3ve
2361 DOll1344
Sggg 011350
2364
236S
2966 011352
2967 0113SM
2968 011356
299 011360
€370 011364
2971
€97¢ (11366
2973
2974
297%

011370

2977 Q1137

i 2978 011376

2979 011402
2980 011404
2381
29382
2983
2984
298S
I 2986 011406
2987 011412
¢ 2988 011414
;2389 011420
2990 0ll422
2991
' 2992
2993 0lly2y
| 29 011426
2995 011430
299 011434
¢ 2997 011436
2998 011440
2999
P 3000 011444
3001
3002 011450
3003 011456
3004 011460
3005 011464
3006 011470
. 3007 011472
3008

000435

MACYLl £7(732)
EXERCISER PROGRAM

17°770

001182

001i6e

002126
001182

170310
021462

177770

002532
170260
000100

001750
021462

170240

FOB

O4-NCV-78 13:36 PRGE 71

20130
20140
20150
20160 EXCUT: MOV (RO),R1
20170 8IC 8177%70,R!
20180 ST (RD)
20190 8PL 1§
20200 MOV (RD), SREGO
2021 ERROR 30
202e
20230
20240
20250 BR ABRT}
20260 1S: TSTB  (RD)
20270 BPL 33
20280 MGV (RO}, SREGO
0290 ERROR 30
20300
20310 BR ABRT]
0320
20330
20340
20350 38: TSTB  BUSY(RI)
20360 BPL 4§
20370 MOV R1,SREGO
20380 ERROR 2
20390 BR ABRT
20400
20410
20420
20430
20440
20450 48 TSTB  SRKCS
20460 BMI 31
20470 JSR PC,GTHRG
20480 ERROR 3
20490 BR ABRT
20500
20510
20520 5§: MOV (RO),R2
20530 SWAB  R2
20540 BIC $177770,R2
20550 ASL R2
20560 MOV R2, R4
20570 MOV PCMND(R2) ,RS
20580
20590 MOV (RS), 3RKDA
20600
20610 BIT snus JRKDS
20620 BNE
20630 MOV n1 SRORV
20640 JSR PC GTYRG
20650 ERROR
20660 BR nsnr
20670
20680

;EXECUTE THE COMMAND POINTED TO BY RO
;RO CONTRINS THE FOINTER TO THE
:COMMAND KEY

sGET DRIVE NO

; THIS COMMAND UNFINISHED?

;GET KEY

IF N ERROR

s AN ﬂTTtHPT WAS MADE TO REEXECUTE A COMMAND
: THAT HAS ALREADY BEEN EXECUTED BEFORE.

s (ON DRIVE NO. GIVEN IN ERROR MESSAGE)

;IS IT IN PROGRESS?

;GET KEY
: IF YES, ERROR

;AN ATTEMPT WAS MADE TO REEXECUTE A COMMAND
s THAT IS IN PROGRESS (ON DRIVE NO. GIVEN
:IN EROR MESAGE)

; IS THE DRIVE BUSY?

:GET DRIVE #

s *BUSY’ anc FOR THE DRIVE (CONTRINED

:IN R1) IS SET, INDICATING THAT THE DRIVE
1S 'BUSY® AND'ENGAGED IN AN ACTIVITY
:STILL AN ATTEMPT WAS MADE TO xnztrnré

'R FUNCTION ON THIS DRIVE. THIS IS AN

s UNEXCEPTED CRROR CONDITION.

; CONTROL RERDY SET?
; YES

:GET RKCS, ER, DS, DA
:CONTROL READY IS'NOT SET. THIS IS AN
s UNEXPECTED ERROR CONDITION AT THIS
sPOINT OF EXECUTION, CONTROL SHOULD
'BE NORMALLY RERDY.

;FORM THE ADDRESS OF THE
sPRRAMETER LIST FOR THIS
: COMMAND

;GET THE FIRST ITEM FROM LIST
:DISK_AODRES
Rég/S ROY SET?

:GET DRIVE 8 ron TYPING SERIAL #
:GET RKSS Eh DA

tR/W/S RDY IS’ Nor SET FOR THE DRIVE.
:A (NON-SEEK) FUNCTION WAS SUPPOSED
:TO BE EXECUTED ON THIS DRIVE. THIS IS
*AN UNEXPECTED ERROR CONDITIONS AT THIS




MRIN
DJRK

310
3011
3312

[ 7%
(&

atetatatata
s s P et e o o
Wele  RNT A 4N

25

BRI

C=11-DIRNK-E

Pl

011474

EXERCISER

016503

122703
001437

016503
052703
016577
016577

004737
010377

0s2710
052704

110461
110437
0001237

004737
004737
000240
000137

000002
0ccose

£20002
000S01
0C0004
000006
020064
170160
000200
000200
002126
002234
021066

0l4122
016204

010372

170200
170174

20690
20700

6S:

NWRFNC:

ABRT:

RBRT!:

MOV
CMPB
BEG

MQV
BIS
MOV
MoV

JSR
MOV

GO6

grvrdd)r  04-Nov-7 : PAGE 7
bRé*R v32) 0O4-NOV-76 13:36 GE 72

2(RS),R3
82,.R3
WRENC

2(R5),R3
8501, R3
YRS}, SRKWC
B(RS), JRKBA

PC, FNCMND
R3,3RKCS
#BIT7, (RO)
8BI77,RY4

R4,BUSY(R1)
R4’ INTFLG
STATUS

PC,DRVABT
PC, CHKDRV

QMNGER

;FOINT OF EXECUTION R/W/S RDY SHOULD
:BE_NORMALLY SET.
sGET FUNCTION TO BE DONE

+15 IT A WRITE FUNCTION?
:YES, IT IS WRITE
:I1T°8 NOT A WRITE FUNCTION

-GET FUNCTION TO BE DONE
:SET SSE, IDE,GO BITS
:GET WORD COUNT

:GET BUS ADDRESS

;SAVE INFO ABOUT PRST & PRESENT COMAND
;SET SSE, IDE, FUNCTION, GO

%ETPELRGEéQDICRTING FUNCTION
:RY CONTAINS orrszr TO THE COMMAND KEY
: (FROM ’KEY’) BITS 0-3, BIT 7 xs SET
:SET FLAG INDICATING DRIVE BU

:SET FLAG FOR INTERUPT USE

;ABORT _THE FUNCTION
:GO CHECK, DRIVE ERRORS
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DZRKHE.PL! EXERCISER PROGRAM
3039 20330 ; THE_FUNCTION TO Bt EXECUTED IS R
3040 21000 sWRITE FUNCTION
3041 011604 016537 000004 Ol1624 21010 WRFNC: MOV 4(RS), 1% :GET 8_OF WORDS TO BE WRITTEN
3042 011612 016537 000006 011626 21020 MoV b(RE) 28 sGET STARTING BA OF BUFFER
3043 011620 004537 016350 21030 JSR RS, GENBUF :G0 GENERATE BUFFER
3044 Q0lle24 000000 2040  1§: .WORD O :SAVE # OF WORDS
3045 011626 300000 2l0s0 28: .WORD O :SAVE STARTING BUS ADCRESS CF BUFFER
3046 011630 052703 000101 21060 BIS #101,R3 :SET IDE AND GO BIT
3047 011634 013777 Q0lle24 170062 21070 MOV 18, JRKIC :SET WORD COUNT
3048 0ile42 013777 0lleet 170056 21080 MOV 2%, JRKBA :SET BUS ADDRESS
gggg 01165C 004737 (020084 S{?gg JSR PC, FNCHND :SAVE INFO RBOUT PAST 8 PRESENT COMAND
3051 0116S4 010377 170042 clllo MOV R3,JRKCS ; ISSUE WRITE, IDE,G
3052 011660 052710 (000200 2l120 8IS 88177, (RD) :SET FLAG INbICQTING FUNCTION IN
ggga Ol16b4 052704 000200 Siiag BIS $BIT7,RY : PROGRESS
3055 011670 110461 002126 21150 MOVB R4,BUSY(R1) ;SET FLAG INDICATING DRIVE BUSY
3056 011674 110437 002234 21160 MOvB R4, INTFLG :SET FLAG FOR INTERUPT USE
3057 21170 :RY_CONTAINS OFFSET TO THE COMMAND KEY
3058 21180 : (FROM *KEY®) BITS 0-3, BIT 7 IS SET
3059 000137 021066 21180 JHP STRTUS
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EXERCISER PROGRAM

oot
18565&
bi81%
104002
000470

195777
100404
004737
104003
000454

011002
000302

000137

177770
002126

OCllee

167766
02146c

177770

002532
167740
000100

001750
021462

002126
000200
000010

000377
000020

000200
0ie2lib

001744
002235

Oi4l22
016204

010372

167720

002126

002136

167656
167652

04-NCV-76

SiSég PUSK:

2%230
LS

70

n
e
rnny
o
o

MY PRV DNV O
P e s e Pos e e e
W
i n
O

St bt ot Pt P Pt
LWL LWL
OO~
000000

1410

Pt s Pt =t e P Pt P
L L L L L L L
OO NOUNLWY
O0000O0O00

mmmmm’cmm
NN L Whu—0O)
00000000

RE52s

630
640

UMM MMM LMY RNV VMM PVIU D PV TVDVVTVRD U

Bt Pt Pt Gl ot Pt Prnch Promth Pt Pt Pt Pom Pt Pt Pt P Pt Pt Pt Pt Pt Pt Pt

1%:

es:

33:

4s:
cs:

78:

MOV
BIC
1ST

BPL
MOV

MOVB
BISB
BIT
BNE
MOvB
BIS

BIS
MOV

CLRB
RTS

JSR
NOP

15T
JMP

106
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(RO) Ré
8177270, R1
Bgsvtnxi
ﬁx,snsco
2

7%

JRKCS

c$
SC,GTHRG
6%

(RD),R2
R2
8177770, R2
R2

PCMND(R2) ,R3

(R3), JRKDA
8RS, 3RKDS

3%
R1,SRDRY
5C,GTHRG
33

R2,BUSY(R])

1
aairr,eusrcﬂ1)

#8173, (RO

43
#377,POS(R])

#8174, (RO)
c3
$BIT7, (RO)

#INT 15K, JRKVEC
PPRLVL, JRKSTAT

INTIFL

PC
PC,DRVABT
PC, CHKORV

(SP)+
GMNGER

TIAL CHECKING PRICR TO DOING
ITIONING COMMAND POINTED 1O BY RO

N
0
RIVE BUSY?

gT DRIVE 8 FOR WHICH 'BUSY’' IS SET
N

1
S
;DRI

: 'BUSY’ FLAG FOR THE DRIVE (CONTAINED
tIN R1) IS SET, INDICATING THAT THE ORIVE
:15 'BUSY’ AND ENGRGED IN AN ACTIVITY

1
p
D
¢
I
:STILL AN ATTEMPT WAS MADE TO INITIATE

tPOSITIONINGN ON THIS DRIVE. THIS IS AN
s UNEXCEPTED ERROR CONDITION.

;SEgTROL READY SET?

:GET RKCS, ER, DS, DA

:CONTROL READY IS’NOT SET. THIS IS AN

;UNEXPECTED ERROR CONDITION AT THIS
; POINT OF EXECUTION, CONTROL SHOULD
;BE NORMALLY RERDY.

; STARTING WORD OF COMMAND TRBLE
;R/W/S RDY SET?

:YES

:GET DRIVE 8, FOR TYPING SERIAL #

:GET RKCS, ER, DS, DA

'R/W/S RDY IS'NOT'SET FOR THE DRIVE. A
: (POSTTIONING) SEEK WRS SUPPOSED TO BE
*BE EXECUTED ON THIS DRIVE. THIS IS

;AN UNEXPECTED ERROR CONDITION. AT THIS
sPOINT OF EXECUTION R/W/S RDY SHOULD

*BE NORMALLY SET.

:SET FLAG INDICATING DRIVE BUSY

;IS HIS R SEEK COMMAND

;SET FLARG INDICATING, THIS DRIVE POSITIONS
;SET FLAG INDICATING THIS COMMAND

;POSITIONED. SET FLAG INDICATING
;FUNCTION IN PROGRESS

;SET UP RK11 VECTOR

;PSW ON_INTERRUPT

;CLEAR FLAG INDICATING - INTERRUPT
; OCCURRED

;RBORT THE FUNCTION
;GO CHECK, DRIVE ERRORS

;POP THE RETURN ADDRESS
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3113

W
P
P
§ -

OO00000
NNYTEn

3

O00OO0O0O00O00O0OO0O00O0O00
Dme ha Pt P Pt Pme Pt P P Pme Pt e
AR RRRR

SRERNBrTRnc?

A AV
ALAY]

012240
Dl2e44
012250

I AINININAINISININRIRINININININIAINIAINNIOIAINIRIRINININISINISIAINIAIRININININISIRIATISIAINISIAIATNIATNTRTN NN
AR A AL A M AR A AL A I I T BT S e It At e et S A A Sttty

EXERCISER PROGRAM

106237 0C2235
053766 001744 000002

004737 017764
1G4005

032777 020000 167556
001403
004737 021652

104012

017700 167542
042700 177780
022700 000010
001403
004737 021462
104006

017700 167524
042700 017777

105761 002126

010137 001162
104007

116100 002126
042700 177600
062700 002006

JOb

O4-NOV-76 13:36 PAGE 75

D NN
WY~ 0O DD O LN
00000

o

000

un.L
0o

D00 a0 0O (0 0D 00 0D OO (0
OO0~
0000

(=]
o

S

D0 0000
&

S.—H.—.—H.—-MH"-.—.—‘HHHM.—..—.—.—H.—-M
~Nor
o

NN LR RNV MR TVIV VPPNV DMV VIUTY

;HFTER ISSUING A SEEK FOR POSITIONING, AN INTERRUPT IS ALLLOWED TO YAKE
;#PLACE. THIS HANDLER SERVICES THE FIRST INTERRUPT, WHICH OCCURS AS A RESULT

; OF THE SEEK BEING ACCEPTED.

INTISK: INCB
BIS

18:

es:

33:

JSR
ERROR
BIT
JSR
ERROR

INTIFL

PPRLVL,2(5SP)

gC,CHKCRDY

:gCP,ﬂRKCS
PC,RG4SOR
12

IRKCS, RO
8177760, RO
$10,R0

28

PC,GTHRG
2]

JRKDA, RO
£1777? R0

RO,R1
BUSY(RL)
33
gl,snsco

BUSY(R1),R0
#177600, RO
SKEY, RO

; INDICARTE THAT INTERRUPT TOOK FLACE
;CPU PRIORITY TO S 2N RETURN FROM
; INTERRUPT

; CONTROL RERDY SET?
; CONTROL RERDY NOT SET RFTER THE FIRST
; INTERRUPT ON INITIATING SEEK

;SCP BIT SET?

:GET RKCS, ER, DS, DA AND DRIVE & FOR
s TYPING SERIAL DRIVE

:SCP SET AFTER FIRST INTERRUPT ON
:ACCEPTING SEEK. A SEEK WAS INITIATED,
*AS A RESULT OF WHICH (THIS) FIRST

: INTERRUPT OCCURRED, BUT SCP SHOULD
:NOT BE SET AFTER THE FIRST INTERRUPT.
: (1T GETS SET ONLY RFTER THE SEEK

- 1S DONE).

*THIS IS THE FIRST INTERRUPT

‘AFTER ISSUING SEEK

+CHECK THERE IS A SEEK FUNCTION
;s IN RKCS

:GET RKCS,ER,DS, DA
'RKCS DOES NOT CONTRIN ’*SEEK’ FUNCTION.

:A SEEK WAS INITIATED RS A RESULT OF WHICH
: (THIS) FIRST INTERRUPT OCCURRED. RKCS
:SHOULD CONTRIN THE SEEK FUNCTION BITS,
'BUT IT DID NOT

;GET THE DRIVE 8 FROM RKDR

: CHECK THIS DRIVE NO. WAS BUSY
:0K, IF IT WAS

:GEY DRIVE #(FROM RKDR)

:*BUSY’ FLAG FOR THE DRIVE WAS NOT SET.
s THE ORIVE & (IN RKDA) WHICH CAUSED (?)
sTHIS (FIRST) INTERRUPT SHOULD HAVE BEEN
2'BUSY’ (SOFTWARE FLAG). NOTE WHENEVER
:ANY OPERATION IS INITIATED ON ANY DRIVE
:*BUSY’ FLAG FOR THAT DRIVE IS SET.

;FORM THE RDDRESS OF
; THIS KEY
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W
) b=
88

2201

012254
0iz260
0leese
012266

012270
0la274
012276
012302

0le344

012346
0l2352
012356

012362
012366
012372
012376
012404

012406
0leyie
0le4le

012422

pap
]

MRINDEC-11-DZRKH-E
DIRKHE.PLL

032-10
001003
010137
104010

105761
001003
010137
104010

005777
100044

032737
001012
Q42737
001026
052737

004737
104011

042710
105061
105061

004737
052710
105261
126127
003406

004737
005061
005037

000002

MACY1l &7(732)
EXERCISER ~ROGRAM

gcagac
ool1e2

002136
00l1s2

167412

000040
000040
000040
021652

003020
002126
002136

015454
010000
002146
002146

0i4122
002146
002174

002174
002174
002174

000003

O4-NOV-786

22310
22320
22330
22340
22350
cc360
22370
22380
22390
22400
22410
22420
22430

4s:

Ss:

eS:

79:

BIT
BNE
MOV
ERROR

BIC
CLRB
JSR
INCB
CMPB
BLE
JSR
CLR
CLR

RTI

KOb

13:36 PAGE 76

#BITY, (RO)
4§
R1,$REGO
i0

POS(R1)
c$
R1,3REGD
10

JRKCS
8s

ggITS,ERCODE
;gITS,ERCODE
#BITS,ERCODE
PC,RG4SOR

11

$8ITY, (RD)
BUSY (A1)
POS(R1)

PC,CLRERR
s8iT12. (RD)
RETRY (R1)
EETRY(RI) ,43

PC,DRVABT
RETRY(RD)
ERCODE

;15 THE KEY ACTIVE FOR ’POSITIONING'?

;GET DRIVE NUMBER

:POSITIONING FLAG (IN THE KEY) IS NOT
:SET FOR THE INTERR'JPTING DRIVE (GIVEN
: IN EROR MESAGE)

;1S THE 'POSITIONING’ FLRG SET?

;GET DRIVE # FROM RKDR

:THIS INTERRUPT_IS SUPPOSED TO BE AS
sA_RESULT OF INITIARTING A (POSITIONING)
;SEEK. WHENEVER A SEEK IS INITIATED
:T0 POSITION THE HEADS THE POSITIONING
:FLAG (POSH) IS SET. OCCURANCE OF THIS
;ERROR INDICATED THAT THE DRIVE #

: (FROM RKDA)GIVING THIS INTERRUPT DID
;NOT HAVE ITS POSITIONING FLAG SET.

; ANY ERROR?
NO - RETURN

; SAME ERROR

-GET RKCS, ER, DS, DR AND DRIVE # FOR
: TYPING stmx’. DRIVE &

'BIT 1S, 'ERR’ SET IN RKKCS AFTER FIRST
: INTERRUPT - WHICH OCCURRED AFTER A
:POSITIONING SEEK WAS INITIATED. RKER
sWILL CONTAIN ERROR BIT/S

s CLEAR *POSITIONING’ BIT

:CLEAR ’BUSY’ FLAG

:CLERR 'POSITIONING’ FLAG

;CLEAR THE ERROR

s INDICATE_HIGH PRIORITY ON
s INCREMENT RETRY COUNT
DgNE RETRIES?

:ABORT THE FUNCTION




MRINDEC-11-DZRKH-E
DIRKHE.PLL

3219
220
322l

3222
3223
3224
32¢eS
322b
32e?

01245k

012460
012464
012470
012474
012500
0les02
012506

01eS10
0leSiM
0i2S16
0le522

012524

012530

012532

012540

012562
012570

MACYLl £7(732)

EXERCISER PROGRARM

04737
104013

017746
004737

012601
105761
100403
004737
104014

116100
042700
062700

004737
000501

017777

032777
001005
004737
010137
104015

032777
001007

017764

167260
g2leeC
0021ek
021462

002126
177600
002006
000020

00l162

002136
001182

016204

167160 167170
000100 167150

021462
001750

001000 167126

e e -

LOb

04-NOV-76 13:36 PRGE 77

22e8e

2283

22840
2285

2286

22870
2cesl
22890
22900
€2910
22920
2c930
22340
22350
22960
22970
22980
22990
23000
c3010

SKCMP:

18:

23:

4$:

cs:

PC, CHKCROY
13

IRKLS, ~(SP)
PC,CROTLF

(SP)+,R1
BUSY(R])

23
PC,GTH4RG
14

BUSY(R1),RO
£177600, R0
SKEY,RO
88174, (RO)

3%
R1,SREGO
10

POS(R1)
43
Ri,SREGO
10

PC,CHKDRY
PFTERR

JRKDS, JRKDR
$RWS, IRKDS
S$

PC,GTHRG
?é,SRDRV

#SIN, JRKDS
PSINER

; THIS ROJTINE 1S ENTERED UPON COHPL$TION
;OF R SEEK OPERATION UNDER INTEFRUPT MOCE

: CONTROL READY SET?
: CONTROL RDY NOT SET, AFTER A SEEK
:DONE INTERRUPT!

;GET DRIVE 8 THART INTERRUPTED
;ROTATE BITS 15,14,13 TO POSITION

;0,1,2
+GET’ THE ROTATED BITS (DRIVE ID BITS)
:CHECK THAT DRIVE WRS BUSY

:’BUSY’ FLAG FOR THE INTERRUPTING DRIVE

; (RKDS) WAS NOT SET. DRIVE # (15,14,13 - RKDS)
: INTERRUPTED AFTER SEEK WAS COMPLETE. BUT

: "BUSY’ FLAG CORRSPONDING T0 THAT DRIVE

:WAS CLEAR. IF THE CORRECT DRIVE WAS

: INTERRUPTING *BUSY’ FLAG SHOULD HAVE

+BEEN SET.

;525" THE ADDRESS OF THE

; CHECK THRT POSITION BIT WRS SET

;GET DRIVE NUMBER
;POSITIONING FLAG (IN KEY) IS NOT SET
;SET FOR INTERRUPTING DRIVE (GIVEN IN EROR

; MESRGE )
; CHECK POSITIONING FLRG WAS SET

s 'POSITIONING’ FLRG WAS CLEAR. WHEN
:DOING A (POSITIONING) SEEK, THE FLRG
:'POSH’ 1S SET TO INDICATE IHAT DRIVE

215 POSITIONING HEADS (SEEKING). THIS
ERROR INDICATES THAT FOR THE INTERRUPTING
;Rg%vgegnx05) POSITIONING FLAG WAS

:G0, CHECK FOR DRV ERORS (DPL,DRU,DRY,WPS)
:IF THERE IS A DRV EROR, RETURN KERE

: THE DRIVE HAS BEEN DESELECTED, ALL

: FURTHER COMANDS ON THRT DRIVE ABORTED
RETURRN HERE IF NO DRIVE ERRORS

*GET THE DRIVE # FROM DRIVE ID BITS

+ IN RKDS AND ADDRESS THE DRIVE

:R/W/S RDY SET?

: YES

:GET RKCS,ER,DS,DR

:GET DRIVE 8. FOR TYPING SERIAL #
:R/W/S ROY NOT SET FOR INTERRUPTING
:DRIVE (RKDS), RFTER SEEK WAS COMPLETED.
: *SIN' ERROR?

sYES, BRANCH
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DIRKHE.PLL EXERCISER PROGRAM
3275 012572 032777 042000 167122 23380 BIT $HE, aRKCS ; ANY HARD ERROR?
32?6 012500 - 001060 ot PORKER ;ESEPRORS DETECTEC ON POSITICHING
3578 012602 10S061 002126 Sg CLRB 8USY(R!) ;CLEAR BUSY FLAG FCR THIS CRIVE
3279 0l2e06 000207 23420 RTS PL




DZRKHE.PL!
3280
3281
3282 012610
283 812614
284 0lceel
3285 (l2kee
3286 0lekeb
3287 0lee3e
3239 012636
3c8
3290 O0l264e
2291
329 0leedd
3293
3N
3295 012650
32% 012654
3297 012660
3298 0lc6bM
3299 012672
3300 012674
3301 012700
3302
3303 012702
3334 012706
v 3305 0l27l1e
3306 012714
3307 012716
3308 012722
3209 0le726
3310 012732
boo3211
3312 012734
3313 012740
co 3314
33185 012742
2316 012746
2317 0l27se
3318
3319
3320 012754
3321 C(Cle7e0
3322 012764
3323 012770

012774

MRINDEC-11-DZRKH-E

MACYLl

c (722}

EXERCISER PRIGRAM

00873/

163816
042710
105061

105061
004737

004737
00c432

105261
105061
105061
1e2761
001403
052710
000207

052710
105061
010102
006302
00Sg6e
042710
104420
000207

042710
000207

004737
010137
104017

004737
042710
105061
105061
000725

021462
001750

000020
002136
002126
015620

015732

002146
002136
002126
000003

010000

104000
002146

00237¢
010000
002667

010000

0214l
0017¢€0

015454
00CC20
002136
002126

002146

O4-NOV-76

23440

23450

23460
347
348

PSINER:

PSRTRY:

1%:

PFTERR:

PORKER:

JSR
M
ERROR

CLRB
CLRB
JSR

JSR
BR

INCB
CLRB
CLRB
CMPB

BIS
RTS

BIS
CLRB
Mov
RSL
INC

TYPMSG
RTS

BIC
RTS

JSR
ERROR

JSR

CLRE
CLRB
BR

NOb

13:36 PARGE 79

PC,GTHRG
?1 SRDRV

6

$8ITH. (RO)
POS(R])
BUSY(R1)
PC,CLRSIN

PC,SINCNY
PFTERR

RETRY(RI1)
POS(R1)
BUSY(R1)
#3,RETRY(R1)

15’
OBITIE (RO)
PC

#104000, (RO)
RETRY(R]
RI,R2

R2'

ABORT(R2)
$B8IT12, (RO)
MSG1G"

pC

$8IT12, (RO)
PC

PC,GT'SG
R1,SRORV
17’

PC,CLRERR
881714, (RD)
POS(R])
BUSY(R1)
PSRTRY

; THERE WAS A 'SIN' ERRCR ON
:DOING POSITIONING (SEEK)

;GET DRIVE 8, FOR TYPING SERIAL #

S'SIN' ON ootuc (POSITIONING) SEEK

;CLEAR 'POSITIONING' BIT

:CLEAR POSITTIONING FLAG

: CLEAR BUSY FLAG FOR THIS DRIVE
;CLEAR "SIN’ ERROR

;KEEP COUNT OF 'SIN' ERRORS. IF MORE
:THAN *MAX® DESELECT THE ORIVE
:RETUN HERE IF COUNT=MAX

;RETURN HERE IF COUNT LESS THRN MRX
: INCRMNT REETRY COUNT

:CLEAR POSITION FLAG

:CLEAR BUSY FLAG

DONE ALL RETRIES?

; YES
:SET HI PRIORITY ON RETRY
s RETURN

; INDICATE COMMAND ASORTED
sCLEAR RETRY COUNT FOR FUTURE USE

; INCREMENT ARBORT COUNT
:CLR HI PRIORITY BIT
;PRINT ABORT MESSAGE

;CLEAR HI PRIORITY BIT IF SET

-IF_ANY ERROR BIT IN RKCS SET
:GET DRIVE 8, FOR TYPING SERIAL #
:ON_DOING POSITIONING (SEEK)
:ENTER HERE

;GO CLEAR THE HARD ERROR

:CLEAR POSITIONING BIT IN KEY

:CLEAR POSITIONING FLAG FOR THIS DRIVE
:CLEAR BUSY FLAG FOR THIS DRIVE
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ﬁb

3328
3326
33¢"
3328
3329

%

2
4

013060

OO0O0O00O0

.."‘*-Eb 01 ::QKH'E

MY K g
Cl37ebd
004737
134024
032777
001403
CO4737

00000z
017746

23

BRG
243

MacYll et 732)
E-ERZISER SROGRRM

002234
001794
Di??&ﬂ

020000
Olz4ed
166677

Q21820

002126
0o0llee

001162

177770

00000z

168676

BO7

INTFLG
PPRLVL,2:5P)
pc CHKARDY
85.P, JRKCS
2%

PC,SKCMP
3RKCR, -(5P)

PC,CRCTLF

(SP)+ RS
BUSY(AS)

33
§S.SREGC

5)
RS).RO
1 760, R0
$KEY,RO’
:axré (RO)

20

-~

(RD),R2
01?7?70 R2

S4=-NoV=-78 13:36 PaGE BC
2390
235l
23920
23930 INTHWND: CLEKB
23949
23950 MOV
3960 JSR
539?0 ERROR
23980
23990 1S: BIT
4000 BEQ
24010 JSR
020 RT!
24030 28: MOV
24040
24050
24060 JSR
4070
080 MOV
24030 TST8
24100 BMI
c4110 MOV
c4lel ERROR
24130
24140
c4150
24160
e4170
24180
£4130
c4200 3%: CLRB
24210 MOVB
24220 BIC
24230 RDD
24240 BIT
24250 BEQ
260 ERRCR
24270
24280
24290
24300
24310
320
24330
4340  4S: TS18
24350 BM]
o4 MOV
24370 ERROR
24380
24390
24400
24410
e¥ie0 5§: MOV
24430 BIC
4440 CMP
24450 BEQ

Y3

-ENTER THIS ROUTINE uwsu nu xursnpup'
+0CCURS. NOTE THERE IS GME O

: INTERRUPT ROUTINE- 'INTISK'

:CLEAR FLAG T0 INDICATE THAT

:AN INTERRUPT OCCURED.

:CPU PRIORITY T0 5 9N RTI

:CONTROL PERDY SET?

:CONTROL RDY CLEAR AFTER INTRUFT ON COMFL
:OF FUNCTION, IT SHOULD BE SET

:SCP SET? SEARCH COMPLETE?

;GO TO SEEK COMPLETE ROUTINE

;GET THE DCRIVE 8 TO WHIC

: THE COMMAND WAS ISSUED UNDER

; INTERRUPT MODE

ROTRTE BITS 15,14,13 TO POSITION

i,2
Pbp OFF THE DRIVE 8 FROM THE STACK
:CHECK THAT DRIVE WAS BUSY

79}‘

:*BUSY’ FLAG FOR THE INTERUPTING ORIVE
‘WAS NOT SET. WHENEVER ANY ACTIVITY

:1S INITIATED ON A DRIVE, THE (SOFTWERE)
.'eusv' FLAG IS SET TO INDICATE THAT
:DRIVE IS BUSY DOING SOMETHING.

:OCCURANCE OF THIS ERROR INDICATES

i THAT THE *BUSY® FLAG FOR THE INTERRUFTING
:DRIVE (RKDR) IS CLERR!

:CLEAR THE POSITION FLAG

:GET THE ADDRESS OF THE

: COMMAND KEY

;CHECK IT’S NOT R SEEK FUNCTION

- (SOFTMARE) FLAG FOR THE INTERRUPTING
:DRIVE (RKDA) INDICATES THAT A SEEK
:FUNCTION WAS BEING EXECUTED ON THE

:DRIVE. IF THAT’S THE CASE, SCP BIT SHOULD
;HAVE SET ON SEEK DONE_INTRUPT, BUT I7
msm NOTE, HERE THERE IS A CHANGE
MULTIPLE ERRORS OR ERROR
HISINTERPRETGTION

:CHECK THAT FUNCTION IN

: PROGRESS BIT WRS SET

sGET GRIVE NUMBER

IF NOT, ERROR

: *"FUNCTION IN PROGRESS’ FLAG (IN THE KEY)
uns NOT SET FOR THE INTERRUPTING DRIVE.

:TF THIS DRIVE WAS BUSY DOING THE

sEUNCTION, THE ABOVE FLAG SHOULD BT SET.
1CHECK THAT THE INTERRUPTING

DRIVE (IN RKDA) I5 THE SAME RS

:THE DRIVE IN THE KEY




[ e » —— -

| ca7 )

! %n*wvew 11 DoRRH-E MASYl ET1732) O4-NCV-76 13:36 PAGE 81
ConkHE.FPil EXERZISER PRIGRRM
3381 013136 210537 CoLle2 24460 MOV RS, $REGO +GET EXPCTD DRIVE NO.
3333 013142 010237 SC11eM 24470 MOV R2 $REG! :GET DRIVE NO. RECVD
3333 Q1314 10M0 24480 ERROR 32’ :INEXPECTED CRIVE NO. INTEBRUPTED
3339 0:3150 006302 24430 &S ASL R
3386 013152 011003 24590 MOV (RQ).R3
356 DI3ISY 010037 002238 245,17 MOV RO,SAVKEY
3387 Cl3160 909303 245620 SWAB  R3'
3388 £13162 042703 177770 24530 81¢ $177770,R3 :GET POSITION OF THE PARAMETER
3383 Q013166 0063C3 24540 ASL R3 :LIST FROM THE KEY
3399 013170 Q:7704 1BBS26 24550 MOV JRKCS, RY
3331 013174 Oq2708 177761 24560 BIC 8177781 R4 :CLEAR ALL BUT FUNCTION CCDE
2332 013200 016305 002532 24570 MOV PCMND(R3),RS  iCHECK THAT THE FUNCTION IN
3343 _ 24580 *RKCS AND THE KEY ARE SAME.
339 013204 126504 00000 24590 ‘ CMPB  2{RS),RY
3% 24600
33% 013210 001406 24610 BEG 78 :IF NOT, ERROR
3397 013212 018537 000002 0C.162 24620 MOV 2(RS ), SREGO utakmrmmwnwmxnmm
3398 013220 010437 OOl168 24630 MOV R4, SREG] :GET CODE RECVD
3399 013224 104033 24640 ERROR 33’ :FUNCTION CODE THAT IS IN RKCS AFTER THIS
24650 : INTERRUPT OCCURED IS NOT THE EXPECIED ONE
01 013226 OM2710 24660 7S: BIC $BIT7, (RQ) :CLEAR 'FUNCTION IN PROGRESS’ BIT
402 013232 142761 000200 002126 24670 BIC8 mn7wmmn :CLERR BUSY FLAG FOR THIS DRIVE
303 013240 737 016204 24680 JSR C, CHKDRV :CHECK FOR DRIVE ERRORS
40N 013244 D00OC2 24690 RTI :IF THERE WAS ANY DRIVE EROR
i 3405 24700 :DESELECT THE DRIVE AND EXIT
406 24710 :IF NO ERROR, RETURN HERE
| 407 013246 032777 001000 1eew42 24720 BIT 8SIN, JRKDS :SIN ERROR?
3408 013554 OO[42¢ 24730 BEQ 108
409 0132Se 004737 021652 24740 TSR pc RG4SDR -GET RKCS, ER, DS, DR nno DRIVE & FOR
M0 4750 s TYPING SERIAL DRIVE
11l 013262 104016 24780 ERROR 16 *SIN ERROR
. 312 Di3264 004737 015620 24770 JSR PC,CLRSIN
3413 013970 004737 018732 24780 ISR PC.SINCNT ‘HELP COUNT OF SIN’S. IF MORE
MY 24790 :THAN MAXM ALL OWABLE DESELECT THE DRIVE
41S 013274 000002 248C0 RTI sRETURN HERE IF COUNt=MA
X416 34810 ‘RETURN HERE IF LESS runn MAX
2417 013276 106261 DO2146 24820 INCB  RETRY(RI)
3418 012332 122761 000003 002146 24830 CMPB  83,RETRY(RI1)
3419 013310 001405 24840 BEQ 8§’
}N20 012312 052710 012000 24850 BIS $8IT12, (RD)
3421 0123:16 042710 000020 24860 BIC #BITH, {RO)
22 013322 000002 24870 RTI
NE3 24880
24 013324 004737 014122 24830  B8S$: JSR PC,DRVABT :RBORT THIS FUNCTION
gzgg 012330 000002 g:ggg 98 RTI
&
. 3427 013332 032777 040000 166362 24920 108:  BIT #HE, JRKCS : HARD ERROR?
w28 013340 001076 24930 BNE HRDERR
29 013342 032777 100000 166352 24940 BIT 8ERR, JRKCS :SOFT ERROR?
3430 013350 001002 24950 BNE SFTERR ' YES
M3 013382 000.37 013774 24950 IMP NOEROR ' NO
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SRKM-E 11 270732) Q4-NCV-?E  12:3& ERGE €2

EveR-1oeR BRY&eSH
24980 :THERE WAS A SOFT ERROR
24990
25000

032777 000001 166334 g5CI0  SFTERR: BIT 84CE, JRKER < WCE?

0C ;447 558% BEQ 18

732737 000COL 002174 25040 BIT $BITO,ERCODE  ;ALRERDY WORKING ON A WC ERRCR?

801054 25050 BNE 3§ :YES - IGNORE THIS OME

O42737 00000 0032174 25060 BIC 8BITO,ERCODE  :ANY OTHER ERROR?

0610582 2507 BNE 4§ :YES - ABORT THIS FUNCTION

052737 000001 022174 SES%S BIS 88ITO,ERCODE  ;SET THE WC ERROR BIT

005262 002332 25100 INC WCECN(R2) : INCREMENT WCE COUNT FOR

109820 £32572 53{58 TYPMSG |, MSG2 :THIS DRIVE

032777 200002 166266 25130 IS: BIT 8CSE, JRKER : CSE?

001417 52{28 BEQ 2§

032737 000002 082174 25160 BIT 8BIT1,ERCODE  ;ALREADY WORKING ON A CS ERRCR?

001031 25170 BNE 3$ *YES - IGNORE THIS ONE

042737 D0GD02 002174 25180 BIC 88171 ,ERCODE  :ANY STHER ERROR?

on102? 26130 BNE 43§ :YES - ABORT THIS FUNCTION

0S2737 000002 002174 535?8 BIS 88IT1,ERCODE  ;SET THE CS ERROR BIT

002352 25220 INC CSECN(R2! : INCREMENT CSE COUNT FOR THIS DRIVE

104420 002600 25230 TYPMSG ,MSG3

104420 002622 25240  28: TYPMSG . MSGS

004737 021366 25250 JSR BC, TYPEN :GO TYPE OUT THE FUNCTION THAT GAVE ERROR

aN737 N5IS1N 25260 ISR PC.GETINF

004737 021656 £5270 ISR PC . GTSORV -SAVE DRIVE 8, FOR TYPING SERIAL

104021 25280 ERROR 21l :SOFT ERROR oﬁ PERFORMING A DATA
25290 - TRANSFER RKDA PRINTED OUT IN ERROR
25300 *MESSAGE 1S enoxsn ooun INTO DRVE &,
25310 :CYL 8 SEC 8

022704 0OCO0OM 25320 CMP 84, R4 ‘WAS IT A Rsho r.mcnom

001092 25330 BNE 33

004737 01&SEN 52328 JSR PC,DATCHK :GO CHECK THE DATA READ

000137 013790 25360 3%: IMP CMNERR

000137 013736 25370 §§: IMP FMNABT
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MAINDEC -11-DZIRKH-E MRCYL1 &7(732) 04-NOV-76 13:36 PRGE 83

DIRKHE.P11 EXERZISER PRIGRAM
N7 25390 :IF THERE WRS A Hnno,
N 25400 :ERROR DURING THE UATA
Y 25410 : TRANSFER ENTER HERE
175 25420
3476 0133 032777 010000 166154 25430 HROERR: BIT #SKE , ORKER : SKE?
g:zg 013644 00IN2l SE:EB BEG 18
I'4
3479 013546 032737 00000M 002174 25480 BIT 8BI1T2,ERCODE  ;ALREADY uonxxnc ON R SK ERROR?
3ug] 013554 001051 25470 BNE CMNERR :YES - IGNORE THIS ONE
3431 013556 042737 00000 002174 25480 BIC 8BIT2,ERCODE  :ANY OTHER ERROR?
482 013564 00ID6Y 25490 BNE cnagt 'YES - RBORT THIS FUNCTION
g:ga 013566 052737 00000M 002174 sgggg B81S $BIT2,ERCODE  ;SET THE SK ERROR BIT
3485 013574 00S262 002302 25520 INC SKECN(R2) : INCREMENT COUNT FOR SKE
g:gg 013600 005262 002262 gggag INC HECN(R2) :ON THIS DRIVE
gggg 013608 104420 00256 ggggg TYPHSG ,MSGI
3430 01310 032777 167740 166102 25520 IS: BIT 8167740, 3RKER  ;ANY HE BESIDES SKE?
3335 0i3616 001417 ggggg BEQ 28
3433 013620 032737 000010 002174 25600 BIT #BIT3,ERCODE  ;ALRERDY HORKING ON A HE ERROR?
3494 013626 001024 25610 BNE CMNERR :YES - IGNORE THIS ONE
N 013830 042737 000010 002174 25620 BIC 8BIT3,ERCODE  ;ANY OTHER ERR on
4% 013636 001037 25630 BNE crnaBt $YES - ABORT THIS FUNCTION
gg 013640 0S2737 000010 002174 %%8 BIS 88173, ERCODE  :SET THE HE ERROR BIT
399 013646 005262 002262 25660 INC HECN(RZ) : INCREMENT HE COUNT FOR
%11: Ni3652 104420 002606 sgggg TYPMSG ,MSGH : *HIS DRIVE
202 013656 104420 002622 25690 28%: TYPMSG ,MSGS :PRINY *ON DOING’
€03 013862 004737 021366 25700 JSR BC.TYPFN :GO PRINT OUT THE FUNCTION
X4 25710 *WHICH GAVE THIS ERROR
3508 25720
3606 0136k 004737 021514 25730 JSR PC,GETINF
97 013672 004737 021656 25740 ISR PC.GTSDRV :SAVE DRIVE 8, FOR TYPING SERIAL
Xhe D176 104022 355;28 ERROR 22’ :HARD ERROR nﬂ DOING DATA XFER
3510 013700 105261 002146 26770 CMNERR: INCB  RETRY(R!) « INCREMENT RETRY COUNT
X11 013704 122761 000003 002146 25780 CMPB  #3,RETRY(R1) ;3 TRIES IN
ggig 012712 00141l sgggg BEQ CMANQBT :YES, ABORT rnxs FUNCTION
3T 013714 052777 10000 16E3I4 25810 BIS 81712, 3SAVKEY ; INDICATE HIGH PRIORITY ON RETRY
361S 013722 042777 100020 166306 25820 BIC 8BITY, JSAVKEY  ;CLEAR 'POSITIONING HERDS’, IF SET
3516 013730 004737 015454 25830 ISR PC, CLRERR :CLEAR THIS ERROR
gg 013734 000002 %%g RT1
3519 01373% 005037 002174 26860 CMNRBT: CLR ERCODE : CLEAR ERROR CODE
3520 013742 104420 00333M 25870 TYPMSG ,MSG27
3621 013746 004737 Olu4ie2 25880 ISR AC. DRVABT :ABORT THE FUNCTION
k22 013752 032777 010000 165740 25890 BIT 8SKE , JRKER sssx ERROR?
X33 013760 001404 25900 BEQ K3
324 013762 010137 002202 25310 MOV R1,QDRV ssr DRIVE NUMBER
325 013766 104415 25920 CON.RESET ‘RESET THE CONTROLLER
3E26 013770 104417 25930 ORV.RESET *RESET THE DRIVE

€37 25940
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25950 3: RTI

FO7

; THIS DATAR TRANSFER
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MRINDEC-11-DIRNH-E

DIRkHE.PILL

014014
01401S

014016
014022
014026
014034

014040
014044
014046

014052
B140S6
014060
014066
014070

014074

014100

014102
014106
014110

014114
014120

105761
001406
104420
116146
104402

002

000
005037
105061

Q42777
004737

022704
001002
004737

022704
001011
032777
001412
052702

010337

000407

022704
005037

052710
ooooae

n
EXERCISER

002146

003406
002146

002174
002146
010000
020500
000004

O16E5H4

000002
000040
1000090

002156

000006
002156
100000

166202

166150

25970
25980
85990
26000
26010
26020
26030
26040
26050

26390
26400
26410

NOEROR: TSTB
BE

18:

es:

38:

4S:
Ss:

BR

CHP
BNE
CLR

BIS
RTI

GO?7

AEY1} §°(732) (Q4-NOV-7 : PR
SR&&R&H r32) 0 & 13:36 PRGE 85

; IF_THERE WAS NO HARD JR
;SIFT ERROR ON DATA TRANSFER
;ENTER HERE

RETRY (R1)
15
MSG28
RETRY(R1),-(SP)
2
0
ERCODE
RETRY(R1)
8BIT12,3SAVKEY ;CLEAR PRIORITY BIT IF SET
PC,STRTSTC :G0, COLLECT STATISTICS ON THIS
:DAtA TRANSFER
g;,nq :WAS IT A 'READ’ FUNCTION?
PC,DATCHK 1F IT WRS "READ’, CHECK THE DATA

#2,R4 ;WAS IT A "WRITE’ FUNCTION?

3
88175, 3SAVKEY ;IS 'WRT CHK' TO FOLLOW THIS
4§ : 'lRT’ FUNCTION?
88IT1S,R3 SET FLAG BIT TO INDICATE
: THAT WRITE CHECK SHOULD
:FOLLOW THIS WRITE
R3,WCFLG :SET UP WC FLAG TO INDICATE
:THE ABOVE. THE LOWER BYTE
:CONTAINS THE POINTER TO THE
s COMMAND LIST, WHICH WILL
:BE USED, FOR DOING WRITE CHECK
5§ :IF WRITE CHECK IS TO BE DONE, DONT
;ssrogég 15 OF THE KEY TILL WRT CHK

:g,RH s WRT CHK FUNCTION?
WCFLG ;CLEAR WR CHK FLAG

$B1IT1S, (RO) ;SET FLAG TO INDICRTE THIS
;FUNCTION IS COMPLETED




MRAINDEC-11-DRKH-E
DZRK

HE.Pll

plylae
014l
014130
Q14134
014140
014142
D141
014150
014156
014160
014164
QI4166
giv172

MACY11l £7(732)
EXERCISER PROGRAM

002146
104000
010000

002372
002372
015760
002667

300010

O4-NOV-76

26430
26440
26450
26460
26470

DRVABT: MOV R2,-(SP

18:

HO?7

13:36 PAGE Bb

)
CLRB  REIRY(R])
BIS #104000, (RO)
BIC 881712, {RO)
MOV R!,R2
ASL R2
INC ABORT (R2)
CMP naoarcna),u1o
BLE 13
JMP BSELCT
MOV (SP)+ . R2
TYPE MSG1d
RTS PC

;H#BORT THE FUNCTION ON DRIVE POINTED TO BY Rl
:CLERR_ASSOCIATED FLAGS
:DROP THE DRIVE IF MORE THAN 8. ABORTS

:SAVE R2

; INDICARTE THRT FUNCTION IS ABORTED
;CLEAR WIGH PRIORITY BIT IF SET

;DROP THE DRIVE
;RESTORE R2

: TYPE_"ABORTED"
s RETURN




DZRKHE.P11

014300
3620 014304
3621 0lI4312
3622 014314

324 014316
3625 014322
326 014326
2607 014330
3628 014332
3629 01434
3630 014340
014344
3632 01434
3633 DI4352
32 014354
3635 014360
3635 014362
' 3637 014364

3639 014366

&

3643 014372
3644 014400
3645 014402
34 014404

MRINDEC-11-DRRH-E

MACY1]l &7(732)

EXERCISER PROGRRM

104406
005337

013737
104400
000410

013746
00S2156
§04404
004737
000137

03c?77
001406
104400
104400
004737
032777
001401
000000

004737
012700
010004
005001
010120
062701

022701
001372

022737
001002
005000
000420

002556

001736 002556
014220

001100
020610
022332
000400 164652
00li213
001213

020610
000040 164626

022304
002006

000400
004000

002026
177740

015436

000001 001764

107

04-NOV-76 13:36 PRGE 87

26610
ebbel

SEEd

26650

; THIS ROUTINE GENERATES THE 8 COMMAND REOUESTS AND PUT THEM IN THE QUEUE. THE
FOLLOHING PRRAMETERS ARE GENERATED RANOOM
;é. RIVE NUMBER ON WHICH THE COMMAND HILL BE PERFCRMED.
;2. FUNCTION TO BE PERFORMED.
;3. DISK ADDRESS - CYLINDER, SURFACE, SECTOR.
;4. STARTING BUS RDDRESS.
:5. WORD COUNT FOR DATA TRANSFER.

; THE QUEUE IS LOCARTED AT 'CMND' (TO 'CMNDB').
GENBRQ: CKSWR
DEC

REPCNT - DECREMENT REPETITION COUNT
BNE 1§ :CONTINUE IF NOT O
MOV PCNTR,REPCNT  ;REESTABLISH REPETITION COUNT FOR EXERCISER
TYPE 6SS ,.TYPE ASCIZ STRING
BR usg :GET OVER THE RSCIZ
éagss: JRSCIZ <15)¢12><12><12>/END OF PASS/
MOV $PASS, - (SP)
INC (SP)
TYPDS
JSR PC,REPSTAT
JMP sebp
18: BIT #SK8, ISWR
BEQ 28
TYPE SCRLF
TYPE SCRLF
JSR bc REPSTAT
28: géa 55&5 JSUR HQLT?
HALT YES PRESSING CONTINUE RESUMES PROG EXECUTION
33: JSR PC, CHDPRS s CHECK IF ANY DRIVES PRESENT
4§: MOV skfY, RO
MOV RO,RY
CLR Rl
G$: MOV Ri,(RD)+ :CLEAR THE 8 COMMAND KEYS
ADD 2400, R1 :BITS 8,9, 10 INDICARTE THEIR
gng g;ooa Rl :POSITION'D,?,2,3,4,5,6,7
583 agngo RO :CLEAR THS PARAMETER TABLE
MOV 3-40 R1 -FOR THE 8 COMMANDS IN Q
6s: CLR (RO) 4 :(8X4) WORDS IN ALL
INC J
BNE &S
JSR PC,CLRFLGS :CLEAR THE FLAGS PERTAINING TO THE 8
: COMMANDS IN THE Q
'RY CONTAINS 'KEY’
:RS CONTAINS *CMND®
GENL: CMP #1,DRVPRS *ONLY 1 DRV PRESENT?
BNE 224 'NO
CLR RO ' YES
BR k[ 3




42
48

014406

014412

014414
014420

014422
Q14426
014432

014434
014436
014442
014444
014446
014452
014460
014464

014466
14474
014502

014504
0iN510
014512

014514
014520

0i4522
014526

014530
014534

014536
014542
D14546

014550
014554
014556
014560

014564
014570

014572
014576

014£00
014604
014610

MAINDEC-11-DIRKH-E
DZRKHE.PL!

Q04737

0253S¢

013746
J05046

116037
105737
100016

142737
132737
001404

005737
001730
000402

005737
001332

004737
025362

013746
005046

013746
004737
005726

g2lea?

013746
005046

013746
004737
005726

MACY1l £74732)
EXERCISER PROGRAM

025eeu

025360

002220
024640

001764

002202
001754
002202

000200
00000!

015372

015372

025224

025364

002226
024640

000003

002212
025224

025370

00z2ece
024€40

002202

002202
00e202

04-NOV-786

714
71S
27160
eri70

27420
27430
27440
27450
27460
27470
27480

ecs:

38:

318:

3e3:

20s:

JSR

RSORVL

MoV
CLR

MOV
JSR
TST

MoV
CMP

TST

JSR
RSFUNL

MOV
CLR

MOV
JSR
141

cMP
BNE
OEC
MOV

JSR
RSCYLL

MOV
CLR

MoV
JSR
TST

JO7

13:36 PAGE 88

PC, SRAND

RSDRVH, -(SP)
=(5P)

ORMAP, - (SP)
PC, andDIV
(SP)+

(SPY+ R0
RO, DRYPRS
3’

RO
GDRV
PD~(RQ), GDRV
QDRY
328
2200, GDRV
81, 00RV
31$
ODDEVN
GENI
328
ODDEVN
22$
PC, SRAND
RSFUNH,-(SP)
-(5P)

FNMAP, - (SP)
PC,asdDIV
(SP)+

(SP), ¥3
208

(SP)
(5P)+,QFNC
PC, SRAND

RSCYLH, -(SP)
-(SP)

CYLMAP, -(SP)
PC,Ius01IV
(SF)+

,u N‘RQTE A RANDOM NUMBER
RANDOM DRIVE NUMBER
FROM THE AVRILABLE DRIVES

;PUT LOW DIVIDEND CN STACK

:CLEAR HIGH DIVIDEND AND PUSH

:IT ON STACK

;PUSH DIVISOR ON STACK

:GO_TO THE ’'DIVIDE’ SUBROUTINE
;DISCARD THE REMAINDER. GUOTIENT IS
:NOW ON TOP OF THE STACK

;MAKE SURE CORRECT MAPPING IS DONE
; "GDRVE’ CONTARINS RANDOM DRIVE NO.
s TEST IF TYPE F DRIVE

sNOT IF POSITIVE

;CLEAR THE FLRG BIT

;00D OR EVEN DRIVE RDDRESS

;MUST HAVE BEEN AN ODD ONE
: INSURE THAT ODDS WHAT WE WANT

;MUST HAVE BEEN AN EVEN ONE
;NO GOCD - TRY AGRIN

; GENERATE A RANDOM NUMBER

;PUT LOW DIVIDEND ON STRCK

:CLEAR HIGH DIVIDEND AND PUSH
:IT_ON_STACK

:PUSH DIVISOR ON STACK

:G0_TO THE 'DIVIDE’ SUBROUTINE
:DISCARD THE REMAINDER. QUOTIENT IS
:NOW ON TOP OF THE STACK

*MAKE SURE CORRECT FUNCTION IS SELCTD

; THE FUNCTION THRT CRAN BE PERFORMED
; GENERARTE A RANDOM NUMBER

;PUT LOW DIVIDEND ON STACK

sCLEAR HIGH DIVIDEND AND PUSH

;1T _ON STACK

iPUSH DIVISOR ON STACK

:GO_TO THE 'DIVIDE’ SUBROUTINE
;DISCARD THE REMAINDER. QUOTIENT 1S




MRINDEC-11-DZRKH-E
DZRKHE.PLL

0l4612
014616
014624
D14ECH

014632

014632
014638

014640
014644
014650

014652
014656
014664
014666

Q14672
014709
014702

014710
014712

014714
0lu720

014724
014732
014734
014740

014742
014746
014752
014754
014760
01476M
014770
014772
014776
015000
015002

MACY1l

g (722)

EXERCISER PROGRRM

012637
022737
001002
005337

013746
00S046

013746
004737
005726

012637
022737
001002
005337

022737
101005
012737

005001
000404

005037
01270!

023727
002003
012701
000431

012700
163700
060001
012703
163703
012746
010346
004737
012616
012603
060103

002204
000313

0C2204

025370

002224
024640

50
002210
Q77777
000020

002206
000014

002204
1772777

000014
00e210

000312
002204
000030

024526

002204

002210

025370
002206

000306

04-NOV-76

27500 MOV

27810 CMP

2520 BNE

27530 DEC

27540

7550 4§
MOV
CLR
MOV
JSR
TST

27560 MOV

27570 CMP

27580 BNE

27590 DEC

7600

27610 5%: CMP

27620 BHI

27630 MOV

27640

27650

27660

27670

27680 CLR

27630 BR

27700

27710 BS: CLR

27720 MOV

27730

27740

27750

27760 ;SURFACE IS 1

2’7’70

27780 ;

27730

27800 75%: cMP

27810 BGE

27820 B83: MOV

27830 BR

27840

27850

27’860 98: MOV

27870 SUB

27880 RDD

27890 MoV

27900 SuB
MOV
MOV
JSR
MOV
MOV

27520 ADD

KO?7

13:36 PAGE BS

(SP)Y+.QCYL
:gxa,bch

acvL

RSCYLH, -(SP)
-(SP)

SECMAP, -(SP)

PC, 38801V
(SP)+

(SP)+. QSEC
814, GSEC
c$

QSEC

$77777 ,RSCYLH

13
$BIT4, QSUR

Rl
78
GSUR

$14,R1

;NOW ON TOP_OF THE STACK
; (FROM 0-312)

;'QCYL' CONTARINS RANDOM CYLINDER NO.

;PUT LOW DIVIDEND ON STACK

;CLERR HIGH DIVIDEND AND PUSH

; IT_ON STACK

;PUSH DIVISOR ON STACK

;GO TO THE 'DIVIDE® SUBRQUTINE
;DISCARD THE REMAINDER. QUOTIENT IS
;NOW ON TOP OF THE STRCK

; (BETWEEN 0-13/8)

; 'QSEC’ CONTAINS RANDOM SEC #
; SELECT SURFACE # RANDOMLY

;s SURFACE 1

;R1 CONTRINS THE MAXM WORD COUNT BASED ON
;AVRILABLE DISK SPACE.

;R2 CONTAINS THE MAXM WORD COUNT BASED ON
;AVRILABLE MEMORY SPACE.

; SURFACE O
;14 SECTORS ON SUR O

; RSSUMING THAT ENOUGH MEMORY IS AVRILABLE THE MAXIMUM TRANSFER THAT CAN
; TAKE PLACE IS 20K WORDS. IF THE RANDOM CYLINDER # > OR = TO 307 AND THE

BE GREATER THAN THE SPACE AVAILABLE ON THE DISK.

CHANCES ARE THAT THE NUMBER OF WORDS TO BE TRANSFERRED MAY

IN THAT CASE, THE WORDS

COUNT IS TO BE SELECTED IN SUCH AWAY THAT THIS OVERFLOW DOES NOT OCCUR.

QCYL, 4306
9%

8177777 R1
218

$14,R0
QSed, RO

RO, R}
8312,R3
QCYL,R3
£30, -(SP)
R3,<(SP)
PC 3#SMULT
(SP)+, (SP)
(SP)+.R3
RI,R3

;IS THE RANDOM CYL # GREATER THAN 3067?

;IF YES, MAKE SURE THAT THE

:WORD COUNT IS SELECTED PROPERLY
:COMPUTE MAXM WORD COUNT BRSED ON
:AVAILABLE DISK SPACE

:COMPUTE 8 OF SECTORS AVRILRBLE ON
: CYLINDERS SELECTED

: COMPUTE & OF SECTORS AVAILABLE
:BEYOND THE CYLINDER SELECTED
+ +PUT THE MULTIPLER ON THE STACK
:1PUT THE MULTIPLICAND ON THE STACK
s sCALL THE MULTPLY ROUTINE
+ 'DISREGARD THE MSB’S
. +GET THE LSB’S OF THE PRODUCT
: COMPUTE ' YOTAL & OF SECTORS AVRILABLE




MAINDEC-11-DZRKH-E
DZRKHE.P11

3759
3360
el
3763
3764
3765
376b
3767
3768
3769
2770
3771
3772
3773
3774
3775
3776
3777

015004
015010

BiERiE

015074
015100
815102
015104

015106
015110

0is1ie

CiS114

015114
015120

015122
0iSleH
015130

015132
015134

015140
015144

5146
=

0l
015182

MACY!1

er (732}

EXERCISER PROGRAM

012746
010346
8?47?7

cble
012683
010301

004737
025372

013746
005046

013746
004737
005726

012637

006337
063737

013703
163703

020201
103401

010103

012746
005046

010346
004737
G0S726

005216
0leb3?

004737
025376

013746
00S046

000400
024526

025224

025374

002230
024640

002214
002214
002552

002554
0027214

177777

024640

002232
Q25zed

025400

002214

LO7
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27940
27950
27960
27970
27980
27930
28000

28220
28230
28240
28250
28260

2ls:

108:

118:

MOV
MOV

JBR
MOV
MOV
Mov

JSR
RSBAL

MOV
CLR

MoV
JSR
TST
MOV

ASL
RDD

MoV
SuB

ROR
MOV

CMP
BLO

MOV

MOV
CLR

MoV
TST

INC
MoV

JSR
RSWCL

MOV
CLR ,

8400, -(SP)
R3, -(SP)

PLpRasLT

(SP)+ R3
R3, RL’

PC, SRAND
RSBRH, -(SP)
-(SP)

BAMAP, - (SP)
PC,as$DIV
(SP)+

(SP)+, GBUSAD
@BUSAD
BRSEBA, GBUSAD
MAXBR, R3
GBUSAD, R3

R3

R3,R2

R2,R1
11$

R{,R3

8177777, -(5P)
-(5P)

R3,-(SP)
PC 9#3DIV
(SP)+

(SP)
(SP)+,WCMAP
PC, SRAND

RSNCH -(SP)
-(SP)

;;PUT THE MULTIPLER ON THE STACK
'PUT THE MULTIPLICAND ON THE STACK
%h E M LTPLY ROUTINE
EGRRD THE MSR'S
GET THE LSB'S OF THE PROCUCT
: COMPUTE "18TAL 8 OF WORDS-SPACE
s AVAILABLE ON DISK FROM THE SELECTED

:CYL 8

COHPUTE MAXM WORD COUNT BASED ON
:AVAILABLE MEMORY SPACE.

: GENERATE RANDOM NUMBER

;PUT LOW DIVIDEND ON STACK

:CLEAR HIGH DIVIDEND AND PUSH

;1T ON STACK

;PUSH DIVISOR ON STACK

:30_T0 THE 'DIVIDE’ SUBROUTINE
:DISCARD THE PEMAINDER, QUOTIENT IS
NongEDTOP OF THE STACK

;FORM THE RANDOM BUS-RDDRESS
;BY _ADDING RANDOM OFFSET TO

: THE_BASE BUS-ADDRESS

:COMPUTE 8 OF WORDS THAT

;CAN BE TRANSFERRED, USING THE

; ABOVE GENERATED BUS-ADDRESS WITHOUT
:CAUSING A NXM

;SELECT SMALLER OF THE TLO
:WORD-COUNTS THAT WILL BE
;USED FOR GENERATING A RANDOM
:WORD COUNT)

;R3_CONTRINS THE MAXM WORD COUNT
;POSSIBLE. COMPUTE THE WORD COUNT
s iAPPING FACTOR FROM THIS.

;PUT LOW DIVIDEND ON STACK

sCLEAR HIGH DIVIDEND AND PUSH

: IT_ON_STACK

;PUSH DIVISOR ON STACK

:G0_TO THE *DIVIDE’ SUBROUTINE
;DISCARD_THE REMAINDER. QUOTIENT IS
:NOW ON TOP OF THE STACK

;WORD COUNT MARPPING FACTOR
; GENERATE A RANDOM NUMBER

;PUT LOW DIVIDEND ON STRCK
:CLERR HIGH DIVIDEND AND PUSH
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3815 1T ON STACK
38:5 O0IS1S4 013746 002232 MOV WCMAP, - (SP) PUSH DIVISCR ON STACK
3817 0I5160 004737 024640 JSR PC.an$DIV G TO THE 'DIVICE' SUBROUTINE
3818 015164 005726 73T (SP)+ ' BISCARD THE RENQINDER OUOTIENT IS
3219 :NOW ON TOP OF THE STAC
3820 015166 012637 002216 28280 MOV (SP)+,QWRCNT  :'QWRCNT' CONTRINS THE RQNDOH
3821 28290 'WORU COUNT THAT WILL BE USED
3822 015172 005737 002216 28300 157 QWRCNT :MAKE SURE THE WORD COUNT IS
3823 015176 003004 28310 BGT 128 'NOT O
3824 015200 00S437 002216 28320 NEG QURCNT ' TRKE CARE OF ZERO AND NEG NMBRS
3825 015204 005237 0C2216 28330 INC GWRCNT
2826 015210 113700 002202 28340 128: MOVB  GDRV,RO
3827 015214 090241 28350 cLC
3€38 015216 006CQ0 28360 ROR RO
3629 015220 £06000 28370 ROR RO :POSITION THE DRIVE NUMBER IN
3830 015322 005000 28380 RGR RO *BITS 15, 14,13
3831 015224 006000 28330 ROR RO

| 3832 015226 013701 002204 28400 MOV aCYL,R1
3533 Q15232 000301 28410 SWAB Rl
3834 0iZ234 000241 28420 cLC
3835 01E33% 006001 28430 ROR R{ :POSITION THE CYLINDER NUMBER
3836 015240 006001 28440 ROR Ri : IN BITS 12-5
3837 015242 006001 28450 ROR Rl
3838 0lE244 050100 28460 BIS RI,RO

| 3839 DIS346 053700 002210 28470 BIS QSEC, RO RO CONTRINS THE COMPLETE DISK
3840 015252 053700 002:C6 28480 BIS QSUR’RO : ADDRESS

| 3841 015256 010025 28430 MOV RO, (RS)+ : INSERT RKDA IN THE PARAMETER TABLE
3842 28500 :(FOR THE 8 COMMANDS)

. 3843 28510 "WHICH FUNCIION?
3844 c8520 :0-READ CHECK, 1-RERD, 2-WRITE

| 3845 015260 022737 0000O! 002212 28530 CMP £1,0FNC

| 3846 015266 00I412 28540 BEQ s’ -READ
3847 015270 003014 28550 BGT 14§ :READ CHECK
3848 015272 012725 000002 o560  18: MOV oa (RS5)+ *WRITE FUNCTION CODE

384§ 015276 023727 025400 077777 28570 CMP asaﬁu 877777  SHOULD WRITE CHECK BE DONE

i 3850 015304 101010 28580 BHI 15§ *AFTER THE WRITE?
3g5] 015306 052714 00004C 28590 BIS 85175, (RY) 'SET FLAG IN KEY TO INDICATE
2852 28600 : THAT WRITE CHECK SHOULD BE
3653 28610 :DONE FOLLOWING THE WRITE

| 3854 (015312 000405 28620 B8R 158

| 3855 28630
3856 015314 012725 O0O0CCOM 28640  28: MOV 84, (RG)+ :REAN FUNCTION COCE
gggg 015320 00C402 ggggg BR 15§
gggg 015322 012725 000012 SSESS 14§: MOV 812, (RS)+ :READ CHECK FUNCTION CODE
3861 015326 013715 002216 28690 158: MOV QWRCNT, (RS) s INSERT THE WORD COUNT (RKWC)
3862 (015332 005425 28700 NEG (RS)+ s (2'S COMPLEMENT)
3ee3 015339 013785 o0022id 28710 MOV QBUSAD, (RS)+  ;INSERT THE BUS RDDRESS (RKBR) FOR
3864 28720 :THIS COMMAND IN THE PRRAMETER
3865 28730 : TABLE
3666 015340 053724 002202 28740 168:  BIS QDRV, (RY) + *SET THE DRIVE NUMBER INSIDE
3867 28750 ' THE KEY FOR THIS COMMAND
3868 015344 020427 002026 28760 CMP RY, $KEY+20 ' GENERATED B COMMANDS IN
2869 28770 : THE QUEUE”

3870 0135350 001402 28780 BEQ 17%
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74
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28800

S8 s 1

28830 BIC
28840 RTS

286850

28860 ODDEVN: O
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GENI

ODDEYN
;é????s,ODDEVN

:IF NOT, GO BACK AND GENERATE
'THE NEXT CCUMAND AND THE

EﬁzﬁEETEEBn BHSENEN TB EVEN/ODD

:KEEP ONLY ONE BIT
:ALL B COMMANCS HAVE BEEN
*GENERATED IN THE TASK-QUEULE
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MAINCED -1 1 =D IRAN=E MALYLL ET\T32) ON-NCV-TB  12:3% FRGE 63
OoRE.Pi] ENER:ISER S8133RM
3579 28680  ENTER THIS CIDE IF SW 9 MAS BEEM SET AND LOOPING WAS 75 BE DCME ON EPROR
3839 26890  ;JONTROL IS TRANFESRED 74 THIS, oN RETURN FROM THE ERROR MGNGLES *SERRCR’.
i e
3883 0:5274 0O9T3”? D1S4Sw 28920 EXCRLUP: JSR  PC,CLRERR :WAIT FOR OTHER CRIVES TS GET CONE
3884 , 26939 : THEN ISSUE A CONTROL RESET
3835 QIS400 010146 28940 MOV R],~1SP) ] i
3886 015402 012701 00206 26950 MOV TR ;CLEAR OUT THE COMMAND-KEYS
: gxsuag 4271 114223 2630 183: BIC 8!14220, (R1)+

2088 518y! 81éc 002L26 28970 CMP R, sKEY$20
3883 (16416 001373 28980 BNE 18
2890 015420 Cleedl £8930 MOV (5P)+. R _
3891 015422 OON737 01543t 29300 ISR PC.CLAFLSS :CLEAR OUT THE VARIOUS FLAGS PERTAINING
3832 29210 -T0 THE 8 COMMANDS IN THE @
3893 Q1542 C12706 Q0110 29029 MOV 8STACK, SF REESTABLISH STACK -POINTER
33BN 018432 000137 010372 29030 I¥P GMNGER :START OVER AGAIN, PROCESS THE COMMANDS
3935 29640 :IN THE Q RGRIN. ROTE THAT ON LOOPING
38% 23050 : (ON EROR, WITH SW 9) AN RTTEMPT 1S MAOE
K5 74 29060 : 70 RECREATE THE SET OF EVENTS WMICH LED 19
3638 29970 : ERROR.
3839 29050
3900 29090
390 29160
3902 29110

| 29120  ;CLRFLGS A

. maqeq 5‘3{38 :THIS ROUTINE CLEARS OUT THE VARIOUS FLAGS USED FOR THE 8 COMMANDS IN THE QUELE.
3306 DIS43% 012700 (O212E 29150 CLRFLGS: MOV $8JUSY,RD :CLERR THE 8 BLSY FLAGS

. 3907 DiSed2 D0S020 29160 iS: CLR {RO)+

3908 DiSwe4 02 002162 £9170 CMP RO, 8GSCNT+2 :ALL CONE?

2909 015482 201374 29180 ENE 18 ‘NI

| 3810 CiS<EZ O00C27 £3130 kY PC
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s LLRERR
+THIS ROUTINE IS5 ENTERED WHEM A HARD ERROR HAS OCCURRED AMD 1T HAS TO BE

+CLERRED.
;ROY BIT HAS SET.

THE JDRIVES THAT WAVE BFEN BUSY ARE CHECKED TO SEE IF THEIR R/W/S
WHEN R/W/S IS SET, CHECKING IS CONE FOR GNY ERRCR. IF A

:ERRCR CCCURED IT IS REPORTED, 1F NOY, APPROPRIATE FLAGS ARE SET AND

EAREC FOR THAT DRIVE, AFTER ABOVE 1S DONE FOR AL’ DRIVES THAT HAVE SEEN

; SEEKING, R CONTROL RESET IS ISSUED TO CLERR THE HARD ERROR.

+CL

CLRERR: MOV RY, - (SP)
MOV RS, -£5P)
CLR RS
CLR JRKDA

18: TSTB  sJSY(RS)
BPL 3
CLR TIMER

28: B:T 8RKS, JRKCS
BNE 38
INC TIMER
BNE 2%
ISR PC,RG4SDR
ERROR 4
BIT 8SIN, 3RKDS
BEQ 3%

. JSR PC,RGYSDR

ERROR 1B

38: MOVB  BUSY(RS),RY
8IC 8177760, RY
AbD sKEY, R4’ ; BUSY
BIC 810000, (RY)
CLRB  BUSY(R%)

4s: ADD 820000, IRKDA
INC RS
CHP $10,RS
BNE 18
JSR PC,CRCMND
CON.RESEY
MOV (SP)+,RS
MOV (5P)+. R4
£1S PC

;SAVE R4, R4 ON THE STRCK

:ggs THIS DRIVE BUSY SEEKING?

;R/W/S SET?
; YES

SKEEP TIME
T okcs PeH o on D DRIVE # FOR
:TYPING SERIA( 3Rtvs

-
o

; LONG ENCUGH.
; SIN ERROR ON ?

:GET RKCS, ER

:TYPING SERIAL

:SIN OCCURED ON
ORE

;FORM THE ARD
;KEY WHICH MADE

DR

DA AND DRIVE s FOR

DRIVE
HIS

-CLEAR HIGH PRIORITY BIT, IF SET
:MAKE THIS DRIVE FREE, AVAILABLE

: AODRESS THE NEXT POSSIBLE DRIVE
s INCREMENT COUNT
+ALL DONE

+SAVE INFO RBOUT THE PAST 3 PRESENT COMAND
:RESTORE RY4,RS
:RETURN
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OIRKHE.F11] ENERZISER SR3ZRAM
3353 29700  ;LLRSIN
3880 29710 :THIS SOUTINE 1S ENTERED WHEN THERE IS A 'SIN' ERROR. AT TIME GF ENTRY
39%] 29720 :RkDR CONTAINS THE DRIVE ® THAT GAVE 'SIN’. A DRIVE RESET IS DCNE ON THAT
3962 29730 ;DRIVE. AFTER IT IS DONE, ROUTINE 'CLRME' 1S ENTERED, T0 WAIT FOR THE
393 29740  ;OTHER CRIVES THAT HAVE BEEN DOING SEEKS. WHEN ALL THE DRIVES GIVE
3964 29750 :'R/W/S RDY', A CONTROL RESET 15 DONE, RETURN IS MRDE BACK TO THIS
3965 29760  ;ROUTINE-"CLRSIN'- AND FINALLY CONTRO(L IS TRANSFERRED BACK TO THE MAIN
336 gg;gg : PROGRAN.

c

3968 015620 0:7737 184104 0CZ216 29790 CLRSIN: MOV JRKDA, QWRCNT  ;SAVE DISK ADDRESS
3965 015626 004737 015454 29800 ISR PC,CLRERR 60, WAIT FOR OTHER DRIVES 1O COMPLETE
3970 29810 :THEIR SEEKS(IF THEY ARE DOING ANY)
3971 29320 :THEN DO CON.RESET 1O CLR THE SRCR.
3672 (015632 013777 002216 164070 29830 MOV QWRCNY,JRKDA  :ADDRESS THE DRIVE AGRIN
3973 015640 004737 020306 239840 JSR PC,DRCHND *SAVE INFO ABOUT THE PRST 8 PRESENT COMAND
3974 0iSew4 012777 0OG00IS 164050 29850 MGV 818, JRKCS :D0 DRIVE RESET ON THE
3975 29860 : DRIVE
1% 29870 : INDICATED IN RKDR
3977 015652 104416 29880 CON.RDY
3978 015654 00S037 0C2172 29890 CLR TIMER
3979 015660 032777 000100 164030 2990C  1S: BIT 8RS , JRKDS :WAIT FOR R/W/S RDY TO SET
3380 015666 00ICIS 29910 BNE 2
398! 015670 005237 002172 29320 INC TIMER
3982 01E674 OC137! 23330 BNE 1§
3983 015676 004737 021652 29949 ISR PC,RGYSDR -GET RKCS, ER, DS, DR AND DRIVE s FOR
3984 29950 :TYPING SERIARL DRIVE #
3985 015702 104004 29960 ERROR 4 *R/W/S RDY DID NOT SET RFTER
3986 2990 :DOING DRIVE RESET, TIMED OUT
3887 015704 032777 001000 164004 29530 BIT #SIN. JRKDS
5988 015712 00403 29390 BEQ 28§
3989 015714 004737 021652 30000 JSR PC,RGH4SDR :GET RKCS, ER, DS, DR AND DRIVE & FOR
3990 30010 : TYPING SERIAL DRIVE s
3991 0I5720 104016 30020 ERROR 16 :R DRIVE RESET WAS DONE ON THIS DRIVE
3992 30030 :T0 CLEAR "SIN’, BUT 'SIN’ DID NOT GET
3993 30040 : CLEARED
3994 30050
2995 (15722 004737 027032 30060 28: ISR PC, CRCMND sSAVE INFO RBOUT THIS COMMAND
299 QIS726 104415 3007 CON.RESET :D0 IT TO CLEAR OUT MASK F/FS
3997 01€730 000237 30080 RTS tEXIT FROM THIS ROUTINE
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s THIS ROUTINE IS ENTERED WHEN A °'SIN' ERRCR OCCURS. THE °SIN’ COUNT FOR
s THE DRIVE GIVING 'SIN' 1S INCPEMFNTED. IF MGRE THAN 5§ *SIN' EPRORS

sOCCURRED THE ORIVE 1S DESELECTED.

AT THE TIME OF ENTRY Rl CONTRINS THE

:DRIVE NUMBER THAT GAVE ’SIN' ERROR.

RETURN HERE IF SIN COUNT (MAXIMUM ALLOWABLE)

WAS EXCEEDED.
RETURN HERE IF TOTAL SIN COUNT LESS THAN MAXIMUM

RALLCWABLE.

:CALL: JSR

SINCNT: INCB
CMPB
BLOS
RCD
RTS

1%: JMP

PC,SINCNT

SINCN(R])
#5,SINCHIRL)

1S
82, (SP)
PC

DSELCT

; INCREMENT *SIN’ COUNT FOR THIS DRIVE
S ERRORS OCCURRED?

; YES
:ADJUST PC FOR RETURN TO THE RIGHT POINT
s RETURN

;S ERRORS OCCURRED, GO DESEL=CT




DIRKHE.PL]
N017
4018
4019
4020
4021
4022
R0c3
4024
N02S
4026
NQ2?7
4028 015760
4329 015764
4030 (15766
4031 015770
4032 015774
4033 015776
4034 016000
403S 0Dio004
403%
4037 018006
4038
4039 016010
4040 01e0le
4341 016014
4042 0DI6016
4043 016022
4044 016024
045 016026
4046 016030
4047 016032
448 016036
4049 016040
4050
) 4081
’ 452
4083
4054 016044
4055 016050
' 4086 016052
| 4057 01&e054
4058 016055
4059 016056
4060
4061 016062
1 40be
i 4063 016066
4064
4065
4066 016072
4067 016076
;4068
4069 016100
. 4070 0lel04
4071 016110

MIINDEC-11-DRAH

-£ MACYLl £7(732)
EXERCISER PRIGRAM

00i7Ss3

042703 177600

001784

001764

001763
1777277

003041
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001764
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01274¢
005046
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004737
005726

177777

001764
024640
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;USELCT
s THIS ROUTINE IS ENTERED WHEN A DRIVE IS TO BE DESELECTED (TAKEN

OUT OF SELECTION LIST)
*HRS REACHED A MAXIMUM COUNT
:THAT IS TO BE DESELECTED. THE DRIVE IS CESE!
FOR THAT DRIVE REACHES THE MAXIMUM ALLOWABLI
:LIKE DRIVE UNSRFE, DRIVE FOWER LOW OCCURS.

: 1S CLEAR.

DSELCT: MOV
18: INC

es:

cs:

4$:

Move
BIC
cMP
BEQ

TYPE
TYPOS
.BYTE
"BYTE
JSR
DEC
JSR
MOV
CLR
MOV

TST

agoa-x RS
(RS),R3
¢177son R3
R3,Rl

23
sFDOR+10,RS
13

113

(RS}
c§

R2

RS, sPDR+ 10
4$

RS,RY

RS’

(RS)+, (R4) +
$PDR+?, RY

33
-1(RS)

MSG19
R1,-(SP)

1
0
PC,SHOTYP
DRVPRS
PC, CHOPRS

$177777,-(5P)

-(SP)

DRVPRS, = (SP)

PC, 38801V
(SP)+

ECQUSEITHE FRTR% ;RROPS ON THRT DR]IVE

HE DRIVE NUHBER HAT

ECTEZ IF 1. TOTAL SIN COUNT
e.IF R FATAL ERPCR

3. IF WPS GETS SET, CR DRY

CONTRIN

L AAL]

;LOCATE THE DRIVE (TO BE
DEgSL§CTEDJ IgGTHE TRBLE

;IS THIS THE ONE
:CONTAINING AVAILABLE DRIVES

;ORVES WAS NOT FOUND IN TABLE, EXIT
;1S THIS AN F TYPE DRIVE?

;%ESTHIS DRIVE 8 THE LAST ENTRY IN TRBLE?

. IF NOT, TAKE OUT THIS DRIVE s FROM
:THE MIDDLE AND PUSH UP THE
:REST OF THE ENTRIES

; CLERR LAST ENTRY IN TABLE

; THE DRIVE 8 TYPED OUT WAS DESELECTED
sBECAUSE ERROR COUNT EXCEEDED THE

s MAXIMUM ALLOWABLE

; TYPE “DRVE DROPPED“

;PUSH DRIVE NUMBER ON STACK

sTYPE IT ON THE TERMINAL

;GO TYPE OUT SERIAL NO OF THE DRIVE,
sIF SW [ IS SET,

:DECREMENT THE TOTAL NUMBER OF
:DRIVES PRESENT

:CHECK IF ANY DRIVES PRESENT

:IF NONE GOT TO ENO OF PRSS, SEOP

;PUT LOW DIVIDEND ON STACK
:CLEAR HIGH DIVIDEND AND PUSH
:IT ON STACK
PUSH DIVISOR ON STRCK

0 TO THE ’'DIVIDE’ SUBROUTINE
DISCRRD THE REMAINDER. GQUOTIENT IS
;NOW ON TOP OF THE STACK




MAINDEC_L1-DIRAHE

DZRKHE .P11 EXERCISER
4073 Dlli2 012637 002220

[4

85 01616 012704 002006
407B 016122 QLI40S _
4077 Qlblay D4g7es 177770
4078 016130 020105
4079 Q16132 801002
4080 016134 0S2714 104000
1081 piblin 0087
4082 Bl6i42 0z2704 002026
4083 01614 001365
5084
4085 016150 005702
4086 Q16152 DQIYIP
4087 Q016154 032701 000001
4088 016160 001403
4089 Qlelb2 042701 00000!
4090 Q16166 0O0QY0R
4031 DIpi70 052701 00ODOL
4092 Q16174 000137 015760
4033
4%
4095 016200 000137 010352

36790

380

73:

93:
103:

118:

MOV

MOV
MOV
BIC
cHP

GO8

MREY)) &£71722) OD4-NCv-7¢ : PA
Snééaﬁnk' 2) 04-NC 13:36 GE 98

(SP}+,DRMAP

sKEY,RY

(R4),RS

8177770,RS
,RS

7%

8104030, (R4}

(R4)+

SKEY+20,R4

bS

R2
18
$1,RI
g8

8] ,R!
OSELCT

BEGNEX

; TC BE USED FOR GENERATING RANCOM

‘BR£VE Ngngens
'DESELECY THE COMMANDS

+IN THE *COMMAND Q' CORRESPONDING
:T0 THE DESELECTED DRIVE

: INDICATE COMMAND DESELECTED
: (AND COMPLETED)

:F _TYPE DRIVE?

; YES - JUST EXIT

;000 OR EVEN DRIVE NUMBER
; DROP CORRESPONDING DRIVE

;GO RESTART EXERSISOR PART OF TEST
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; CHKDRV

s THIS ROUTINE CHECKS FOR FATAL ERRORS OF THE DRIVE LIKE DPL, DRY

;s WPS.

IF ANY ONE OF THESE ERRORS OCCUR THE DRIVE 1S DESELELTED

:AND NO MORE FUNCTIONS WILL BE PERFORMED ON THAT DRIVE. RI
; CONTRINS THE DRIVE NUMBER TO BE CHECKED.

;#NOTE 1: IN THE ERROR MESSAGE WHERE RKDA IS PRINTED QUT, IT GIVES
s#ONLY THE ORIVE NUMBER (NOT CYLINDER, SUFACE AND SECTOR).

.
L
’

CHKDRV: MOV
MOV
CLC

18: BIT

es: BIT

38: BIT

4s: BIT

RTS
Ss: JMP

PC, CHKDRV

3RKDA, - (SP)
R1,-(5P)

(SP)
(SP)

(5P)

(SP)

(SP)+. SRKDA
:gm.,éaxos

PC,RGHSDR

35
ggnu,ankos
PC,RG4SDR
36

$WPS, JRKDS
3%
PC,RGYSOR
37

$DRY, JRKDS
4$
PC,RG4SDR
34

£s

12040, JRKDS

1

(5P)+, RKDA
82, (SP)

PC

DSELCT

.
?
.
L
.
4
.
’
.
]
.
’
’
.
]
.
]
.
’
.
’
.
?
.
’
.
’
.
’
.
| ]
.
»
.
»
-
]
.
’

RETURN HERE IF ANY FATAL ERROR OCCURED
RETURN HERE IF THERE WAS NO FATAL ERROR

SAVE RKDA
SET DRIVE #

RDDRESS THE DRIVE TO BE CHECKED
DRIVE POWER LOW?

GET RKCS, ER, DS, DA AND DRIVE #
FOR TYPING SERIAL NUMBER
o§§55 POWER LO, *NOTE 1 ABOVE

GET RKCS, ER, DS, DA AND DRIVE 8
FOR TYPING SERIAL NUMBER

DRIVE UNSAFE BIT IS SET

*NOTE 1 RBOVE

WRITE PROTECT SET?

GET RKCS, ER, DS, DA AND DRIVE #
FOR TYPING SERIAL NUMBER

WPS SET, CHECK WRTE PROTECT SWTCH ON DRIVE
¥NOTE 1’ RBOVE

DRIVE READY CLEAR?

GET RKCS, ER, DS, DR AND DRIVE &
FOR TYPING SERIAL NUMBER

DRIVE READY CLERR, SHOULD BE SET
#NOTE 1 ABOVE

ANY ERROR?

YES
RESTORE RKDA
ADJUST RETURN RDDRESS




DZRK

4149
4150
4151
4152
41

Y158
4155
4156

016374

016400
O1E404
016406
0ig410
016412

016414
0ie420

016424

MIINDEC-11-DIRRH-E
HE.P1l

010246
042718

MACYLl e7(732)
EXERCISER PROGRARM

00300z

163344
025404
025402
025402

177400

000400
177400

025224

000002
025404

016550

025402
016552

016552

177760

016550
016552

016552

C4-NOV-78

S70
S80

IR
C)Dog
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BUF

108

13:36 PAGE 100

: GENBU

: THIS ROUTINE GENERRAES A BUFFER FULL OF RANDOM DATR WORDS. THIS BUFFER
+ IS THEN USED TO WRITE DRATR ON THE DISK. AT TRKE TIME OF ENTRY, RKDA

: CONTRINS THE DISK ADDRESS WHERE WRITE WILL BE DONE. SEED WORDS LSED FOR

ARE :
g DISK RDDRESS (DRIVE ®, CYL 8, SEC 8, SIIR #) - SHINIM

;X IS THE WORD COUNT (2'S COMPLEMENT)
;Y 1S THE STARTING ADDRESS OF THE
; MEMORY BUFFER.

;SAvE REGISTERS

;GET STARTING ADDRESS OF BUFFER
;GET WORD COUNT (% OF WORDS TO
;BE GENERARTED)

;GET THIS RANDOM SEED
;GET LO RANDOM SEED

; IF_THE BUFFER IS MORE THAN
;ONE SECTOR (400 WORDS) LONG,
; GENERRTE THE BUFFER_IN SUCH
;R_WAY THAT ERCH SECTOR
;BEGINS WITH RANDOM DRTA

; WORDS GENERATED USING THAT
;gECTOR RODRESS RS THE RANDOM

; SEED

;FIRST WORD OF EVERY SECTOR IS

;A_WORD COUNT (2'S COMP) INDICATING &
;OF WORDS ACTUA _Y WRITTEN IN THAT SECTOR
;ALL DONE?

; GENERRTE DATR WORDS

+FILL THE BUFFER. DON'T USE
+ALL DONE?

; ANY MORE DRTR WORDS (FOR
;$E§T OF THE SECTORS)?
i

: THE RANDOM NUMBER
: 1) ABSOLUT
: 2) COMPLEMENT OF THE ABOVE WURD
s CALL: iSR RS, GENBUF
; Y
GENBUF: SAVREG
MOV 2(RS),RY
MOV (RS), A3
MOV JRKDA, R2
18: MOV Re,RSDTH
MOV Re.RSDTL
COM RSOTL
CMP $-400,R3
86T 23
MOV R3,RS
CLR R3
BR 3s
28: ADD 400, R3
MOV #-400, RS
38: MOV RS, (RY)+
INC RS
BEQ 3
4g: JSR PC, SRAND
RSDTL
MOV 82, RCNT
MOV RSOTH, RNUM
BR 68
c%: DEC RCNT
BEQ 4s
MOV RSDTL, RNUM
6S: ST RNUM
8EQ 5
MOV RNUM, (RY) +
INC RS
BNE 4$
8s: 157 R3
BEQ 108
MOV R2, - (SP)
BIC 8177760, (SP)

; (ABSOLUTE DISK ADDRESS 3 ITS




(- -——

4205
4206

92§7
42
4

4210
421
‘el
4213
Y214
4215
§21
4217

——— o —p—

DIRKHE.PLL

016522
016526
016530

016E34
016536

016540
016542
01654t

01¢ 550
016552

MIINDEC-11-DIRKH-E

MRCY1l £7(732)

EXERCISER PRIGRRM

322726
001002
062702

005202
000712

104414
0E27CS
060205

000000
000000

000013
00CO04

000004

04-NOV-78

32130
32140

qs:

108:

RCNT:
RNUM:

cMP
SNE
RDD

INC
BR
RESREG

RDD
RTS

0
0

JO8

12:36 PARGE |C!

%13,(SP)+
98

#4,R2

R2

1§

#4,RS
RS

: COMPLEMENT) TO USE FOR
: GENERATING DATA WORGS
:0F THE NEXT BLOCK

;HI RANDOM SEED
;RESTORE REGISTERS

:ADJUST RETURN RODRESS
:RETURN




gQINDEC-ll-DZRKH-E

ZRKME.PLI

4218
4219

81&554
1655¢&

018562
016566
018572

Q16574
016576

016612

016652
016656
016562

0lebb4

016666
016670

0le672
016676
016700
016706
016714
016716
016722
016724
016732
016736

016740

MRCY11

e (722)

EXERCISER PROGRRM

013737
005737
001787

005700

002832

000004
0000Ce

021620

002412
177764
025404
025404
025402

177400

000400
177400

025224

000002
025404

016550

025402
016552

002240
025402

016552

KO8

04-NOV-76 13:3b PAGE 1C

32270
32280
32290
32300

;s DATCHK

s THIS ROUTINE IS ENTERED WHEN THE DATA THAT WAS READ FRCM THE DISK IS TO

s BE_CHECKED,
: THE ADDRESS OF THE PARAMETER LIST (RKCS,DR,WC,BA).
SECTOR (400 WORDS).
: ADDRESS (ﬂND ITS COMPLEMENT) AS RANDOM SEEDS.

sBLOCKS OF |

AT_THE TIME OF ENTRY R3 CONTAINS THE CFFSET OF POINTER TO

DRTA 1S CHECKEC IN
EACH BLOCK 18 GENERATED USING THE SECTOR
WHEN A DATA MISCOMPARISON

sOCCURS THE BUS ADDRESS, EXPECTED AND RECEIVED DATA ARE REPCRTED.

CATCHK: SAVREG
MOV

MoV
MoV
MOV

MOV
JSR

MOV
ASL
RDD

MOV
MoV
MoV
COM

18: CMP
BGT
MOV
CLR
BR
es: RDD

MOV
38: MOV

INC

INC
BEQ

4s:

as: BEC

108:

PCMND(R3) ,R3

4(R3),RY
B(R3) RS
(R3), 41

R1,-(SP)
PC, 'CROTLF

(SP)+,R2

R2

$OATER, R2
8-14, ECOUNT
(R3)'RSDTH
menwn
RSDT

$-400, RY

28

R4,R3

RY

38

400, RY

2-400,R3
(R5)+ RO

RO

R3
14§

PC,SRAND

82, RCNT
stru RNUM

RENT
RSDTL , RNUM
RNUM

9

RO

; SAVE RO-RS
GET RDDRESS OF THE PARAMETER

TABLE
GET WORD COUNT (2'S COMP)
:GET BUS ADDRESS
sGET DISK ADDRESS

gorngz BITS 15,14,13 10
POP OFF DRIVE % FROM THE STACK

;FORM_THE ADDRESS OF DATA ERROR COUNT
:FOR THIS DRIVE

; CRERTE RANDOM SEEDS TO
:BE USED FOR CHECKING DATA

;DATA IS CHECKED IN 1 SECTOR
;BLOCKS, EACH SECTOR IS GENERATED
;USING THAT SECTOR ADDRESS

;AS THE RANDOM SEED

;SAVE THE FIRST WORD OF THE SECTOR.

sFIRST WORD OF EVERY SECTOR IS A COUNT
:(2’S_COMP) INDICATING # OF WORDS RCTUALY
tWRITTEN IN THAT SECTOR

%RC¥EE52E $0UNT OF % OF WORDS (WRITEN)

: INCRMENT COUNT OF DATA WORDS TO BE CHECKED
:BRANCH, IF DONE

; GENERATE RANDOM DRTR WORD




DZRKHE. P11
4274 L6742
475 016744
4376
4277 016746
4978 016752
4273
4280 Q16754
4e8l 0167
4282 016760
4283 016762
4284 016764
4285 016770
4286
4287 016772
4288 017000
4289 017002
4290 017006
4291 017010
4292 017014
4293 017020
4294 017024
4295 017030
4295
4297
4298
4239
4300
4301
4302 017032
4303
4304 017036
4305 017040
4306 017042
4307

| 4308 017044
4309 017046

4311 017050

4313 017052
| 4314 017056
| 431S 017062

4316 017084

MIINDEC-11-DZRKH-E

804208

023715
001431

30570
0100
005715
001425
00s037
000403

013737
00S21e
005737
001413
010537
011537
010137
004737
104023

005237

005725
005203
001313

00S704
001427

010146

042716
022726
001002
062701

005201
032777
001403

104414
000207

MACYLl 27 (732)
EXERCISER PROGRAM

01552

001164

016552
002240
001162
001166

0C1170
021656

002240

177760
000013

000004

000002

legbee

025404
025402
025402

001164

162620

O4-NCV-76

2830
e840
32850
32860
32870

5s:

6S:
79:

es:

14%:

158:

168:

17§:

INC

157
INC
BNE

15T
BEG

MoV

BIC
CMP
BNE
RDD

INC

BEG
CHP

MOV
MOV
COM
B8R
RESREG
RTS

LO8

13:36 PAGE 103

RS

RNUM, (RS)
8%

RO

33

(RS)

8s

$REG!

7

RNUM, SREG1
(R2)
ECOUNT

8¢

RS, SREGO
(RS), SREG2

R1,$REG3
PC,GTSDRV
23

ECOUNT
(RS)+
R3

43

RY4
178

R1,-(5P)

$177760, (SP)

813, (SP+
158
#3,R1

Rl
8CSE, JRKER
168
R],JRKDA
17§
R1,RSDTH
R1 RSOTL
RSOTL

13

PC

sEXPCTD WORD = RECYD WORD?
:TES

:SAVE EXPCTD DATA WORD

: INCRMNT DATA EROR COUNT FOR THIS DRVE
sSTORE ONLY 12 (DEC) DATA ERRORS

: IF MORE EXIT

:SAVE ERROR BUS ADDRESS

:SAVE ERROR DATA WORD

:SAVE DRIVE 8, FOR TYPING SERIAL
:DATA (COMPARISON) ERROR ON DOING

:READ FROM DISK NORMALLY ONLY 12 DATA
ERRORS WILL BE REPORTED. THROUGH
:CHECKING WILL BE DONE, ERRORS
'EXCEEDING 12 WON'T BE'REPORTED. IF
:YOU WANT MORE, CHANGE 'ECOUNT’. TO
:WHATEVER & OF ERRORS YOU WANT REPORTED

; DONE CHECKING?

; ANY MORE SECTOR BLOCKS
; TO CHECK? IF NOT, EXIT

;GET THE NEW RANDOM SEEDS

; (RBSOLUTE DISK ADDRESS & ITS COMPLEMENT)
; 7O USE FOR GENERATING DARTR WORDS

; OF THE NEXT BLOCK

; IF THERE WRS R CSE THEN CHECK
;ONLY THOSE SECTORS THART WERE RERD

:RESTORE RO-RS




MIINDEC-11-DIRKH-E

DZRKHE P11
4329
4330
4331
4332
4333
4335
4335
4336
4337
4338
4339
5350
434]
4342
4343
4344
434S 017132
4346 017134
4347 C "136
4348 ©.7140
4349 017142
4350 017146
4381 017152
4352
4353 017154
4384 017160
4355 017166
4365 017170
4357 017176
4358 017202
4253 017204
4380 017210
436] 017214
4362 017216
4363 017220
4364 017222
4365 017230
4366 017234
4367 017242
N3EB 017244
4369 017250
4370 Q17254
4371 017062
J372  017ced
4373 017270
4374 D17272
4375 017276
4376 017300
4377 017306
4378 017314
4379 017316
4280 017320
438] 017324
382 017332
4383 017336
4384 017342

005737
062712
023712

MACYIL &
RCUTINE T SIZE

000004
000006

000034
017170

000002
017204

00CO34
003776

017360
177572
100000

172340
000010
077406

000200
177600

017316
000020

177572
017350
143776
000040
172356

(722
MEMCR

)
Y

000034
000006

000004
017216

177740

000004
172516

00000H

MO8

04-NOV-76 13:36 PAGE 104

.S5BTTL ROUTINE TO SIZE MEMOIRY -
I REREEREEERRRREEERRREERRARERRRESERFRERRRRRRRRS RS RRRBRRRARAS S5

s #CALL:

,i JSR PC,SSIZE

¥ RETURN

iSLSTQU WILL CONTRIN:

;* WITH KT11 OPTION -- LAST VIRTUAL ACDRESS OF THE LAST BANK

R WITHOUT KT11 OPTION -- LAST ABSOLUTE ADCRESS OF AVRILABLE MEMORY

+¥3LSTBK WILL CONTRIN THE LRST BANK RS A SAF
;#3KTL1 IS THE MEMORY MANAGEMENT KEY
iBITO? = 0 _DON'T USE MEMORY MRNAGEMENT

MUST BE SETUP BEFORE THE CALL
*BITIc = 0 DON’T HAVE MEMORY MANAGEMENT OPTION
P ® DETERMINED BY ROUTINE

$SIZE: MOV RO,-(SP) ; SAVE RO ON THE STACK

MOV R1, = (5P) ,,SQVE R1 ON THE STACK
MoV Re,-(5P) ; SAVE R2 ON THE STACK
MOV R3,-(5P) ::SAVE R3 ON THE STACK

MoV S8LRRVEC, - (SP) ,,SQVE PRESENT ERROR VECTOR PS & PC

MOV a:ERRVEC¥E -(SP)
MOV Sp :SAVE THE STACK POINTER
- :SET THE ERRVEC Ps T0 THE Pnsseﬁ? PS
MOV I8TRAPVEC, -(5P) ;:SAVE CURRENT TRAP VECTOR
MOV 8648, IS TRAPVEC .,ssrup NEW TRAP VECTOT

TRAP ;PUSH OLD_PSW AND PC ON_STACK
BY4S: MOV 2(SP), J¥ERRVEC+2’ < sSAVE PSW IN @#ERRVEC+2
MOV 8653, lSP) *REPLACE OLD PC WITH NEW
RTI : RES Tont PSW
£S§: MOV (SP)+, 28 TRAPVEC ,,RESTORE OLD TRAP VECTOR
MOV 3776, R1 :1SETUP ADDRESS
TSTB  (PC)+' :1USE MEMORY MANAGEMENT?
$KT11: .WORD 200 ;3SET TO USE MEMORY MANAGEMENT
BPL $CORE :BR IF NO
MOV 8SKTNEX, a:snavec :*SET FOR TIMEQUT
ST JUSRO KTI1 ARE YOU THERE?
BIS :100000 §KT11 ,,ves--ssr KTL11 KEY
CLR (SP) + INITIRLIZE FOR “PAR* LOADING
MOV CKIPQRU R2 ,,noonsss OF FIRST "PAR"
MOV :LORD EIGHT “PAR.’S™ AND EIGHT “PDR.'S"
18: MOV o??%bs -40(R2) ;:FDR = 4K, UP, RERD/WRITE
MOV (SP), (R2)+ : 1LORD "PAR"
ADD caon (SP) ,,uponre FOR NEXT "PAR"
508 1$ :LOOP UNTIL ALL EIGHT ARE LORDED
MOV 01?7500 -(R2) ,,S;TUP KIPAR? FOR 1/0
CLR :SETUP KIPARG FOR TESTING
MOV sas aueanvsc : \CATCH TIMEOUT IF NO SR3
MOV 820, 94SR3 ,,ENRBLE 22 BIT MODE
BR 38 THIS PDP-11 HAS A SR3 REGISTER
28: CMP (SP)+, (SP)+ ,,CLERN OFF THE STACK--NO SR3
35: INC J¥SR0’ : TURN ON MEMORY MANRGEMENT

MOV $3KTOUT, 98ERRVEC' '13SET FOR TIME OUT
y§: 15T 8143776 . +YRAP ON NON-EX-MEM

ADD 840, (R2) t'MAKE A 1K STEP

CMP dskIPAR?, (R2) .,LRST ONE?

- — i i — -



MIINCEC-11-DIRKH-E

DIRRHE.PIL
4385 017346
4386 017350
4387 017352
4388 017356
4389 017260
4330 017366
4391 017374
4392 017376
4393 017402
4394 017406
4385 017410
§3%6 017914
4397 017416
4358 (17422
4399 (17426
4400 017430
Y401 017434
4402 017440
4403 017444
4404 017450
4uS  0174Se
Y406 017454
4407 017456
4408 017460
4409 017462
4410 017464

ROUTINE

101371
011202
005037

003000
000600

MACYLl &7(732)
TO SIZE MEMORY

177572

1C0000 017216
017416 0O00OQH

004000
000c40

177776

0C40Co
00C040

000006
000004
017462
017464

NO8

O4-NCV-76 13:35 PAGE 105

$KTOUT:

SKTNEX:
$CORE:

18:

$CROUT:
$SIZEX:

SLSTAD: .
SLSTBK: .

BHI
MOV
CLR

BR
BIC

4§ ; sNO==TRY_IT

(R2),R2 s 1GET LAST BANK+]

gg§ggx : s TURN OFF MEMORY MANAGEMENT
#100000,8rT11  ::KT11 NON-EXISTENT
#$CROUT, 98ERRVEC ' ; :SET FOR TIMEOUT

R2 :18ET UP BANK

#4000, R1 + 1 INCREMENT BY 1K

840, Re + 11K STEP

(R1} s+ TRAP ON TIME OUT
8177776,R1 :1LAST ONE

13 s sNO--TRY AGRIN

#4000, R!

840, R2 : :DROP BACK

RO, 5P s 'RESTORE THE STACK
(SP)+,sERRVEC+2 ; ;RESTORE ERROR VECTOR
(SP)+’ SERRVEC

R1,SLSTAD s ;LAST ADDRESS

R2,$LSTBK ;s LAST BANK

(SP)+,R3 : :RESTORE R3

(5P)+.R2 : 'RESTORE R2

(SP)+ Rl : 'RESTORE RI

égp)+,no- : tRESTORE RO

0 : ;CONTRINS THE LAST ADDRESS
0 : :CONTAINS THE LAST BANK

e
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gelb2l

i78340

177772

BOS

VERTS R VIRTLAL AOORESS TO PHYSICAL
ROCRESS. P2 CONTRINS VIFTUAL ACCRESS AT THE T3

ADCRFESS AN TYRES

s IHHIBIT TYPECLT?
ES

;PUSH VR ON STRCK

:ROTATE BITS 15, 14,13 INTZ 2,1,0
:FORM OFFSET T3'BE’USED

:FOR KIPAR

GET THE BASE PRGE ADDRESS FRCM
KIPAR

ROTHTE LEFT & TIMES (MULTIPLY
:BY 100 OCTAL) TO GET THE
:BASE BUS ADDRESS (PHYSICAL)
:R3 CONTAINS MSB-2 BITS

;STRIP OFF TOP 3 BITS FROM VA 3

.GET THE OFFSET INSIDE THE PAGE

;FORM THE ENTIRE PHYSICAL

;ADDRESS. P4 CONTRINS LOWER 16 BITS
;R3 CONTAINS TOP 2 BITS

:SAVE LOHER 16 BITS OF PA

;SAVE TOP 2 BITS OF

:PUSH POINTER TO PA ON STACK

:CONVERT THE 18 BIT BINARY
sADDRESSS_T0_OCTAL ASICZ NUMBERS ON RETURN
?glg&Eg Tg THE FIRST ASCIZ CHARRCTERS
; TYPE OUT THE OCTAL & DIGIT

s PHYSICAL RDORESS.

O4-hov-rt  12:36 CRIE 106
33410  :/YPDBO
33420 rwxs ROUTINE ;on
33430 :QUT THE B DIafT PHYSICAL
33490  :OF ENTRY.
33329 :TYPE QUT IS INWIBITED IF SW 13 IS SET.
- 19
334°0  TYPCBO: BIY 85113, 3SWR
33460 8NE 28
33430 MOV R3,-(SP)
33569 MOV RY.~(5P)
33610 MOV RS- (SP)
33%c0
33530 MOV R2,-(SP)
33640 JSR PC CROTLF
33550 MOV cs#)+ R3
33860 ASL
33570
33580 MOV KIPARO(R3),RY
33530
33600 CLR R3
33610 MOV $-6,RE

13: ROL RY
33630 INC RS
33e40 BNE 1§
33680
336560
33670 MOV R2,-(5P)
33680
33630 BIC £160000, .5P)
33700 ROD (SP}+, RG
33710 ADC R3
33720
33730 MOV RY, SREGD
33740 MOV R3’ $REG]
33750 MOV 83REGT, - (SP)
33760 ISR PC, 9180820
33770
33750
33790
33800 JSR oC, 38SUPRS
33810
33820
33830 MOV (SP)+,RS
33840 MOV (5P)+ R4
33850 MOV (5P)+'R3
33860
33870 28§: RTS PC




MIINDEC-11-DoRnH-E

DRxE.PLL ROUTINE
Wy
w439
Y40
4461
4462
Wwb3 017804
444 017610 132073
wWeS Ql7el2 0473,
4465 017616 CC02C7
4467
4468
5489
4470
Lo it
Y72
4473
W24 017620 020277
Ww7S 017624 20146S
{ wi7h 017696 010237
478 01780 003207
4479
| 4480
! 481
. 4482
4483
| 4By
4485
4486
H487 D17642 000241
488 017644 Q06103
4489 017646 06
+490 017650 000241
4491 017652 026003
4492 017654 (20477
v 4493 017660 001447
4494 017662 010437
4496 017886
4496
4497 017670 017737
4498
4499
4500
4501
4502
4803 C17876 017746
4804 017702 042716
NEO0S 017706 022726
4506 017712 OCIM
%507 017719 0047
<08 017720 {00207

P e . e At femmp— et

MACY1Ll g71732)

79 SIZt MEMORY

le2ll2
g2i«ee

182134
O011€2

122072

1€2C46
00112

162032

162020
1772717
000020

021462

011eM

001164

cOs

C4-N0V-76 13:36 PRGE [07

33890
33920

s CHKCS

:THIS ROUTINE CHECKS IF BIT 1S OF RKCS WRS SEY. IF IT WRAS RETURY IS MACE TC
+THE ERROR MESSASGE FOLLOWING THE JSP CALL. IF NOT, THE ERROR MACE TO SKIP
:OVER THE ERROR MESSHGE.

CHKCS: TST JRKCS :BIT 15 SET?
8P, COMRET :ND
TSR PC,GT4RG :YES, GET RKCS, ER, DS, DA
RTS PC :RETURN TO THE ERRAR MESSAGE

: CHKDR |

: THIS ROUTINE CHECKS IF RKDA INCREMENTED CORRECTLY. IF NOT, RETURN IS MACE
:70 THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES, RETURN IS MADE 712
:SKIP OVER THE ERROR MESSAGE.

;AT THE TIME OF ENTRY, RZ CONTRINS THE EXPECTED PKDA,

CHKDR: CMP R2, 3RKDA :DID RKDA INCREMENT CORRECTLY?
BEQ COMRET : YES
MOV R2, SREGO :GET EXPCTD RKDA
MOV JRKDA, SREG] :GET RKDAR RECVD
RTS PC ‘RETURN TO THE ERROR MESSAGE

s CHKBA

:THIS ROUTINE CHECKS IF RKBA INCREMENTED CORRECTLY. IF NOT, RETURN IS MADE
170 THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF YES, RETUARN IS MROE T0
:SKIP OVER THE ERROR MESSAGE,

:AT THE TIME OF ENTRY, R3 CONTAINS THE WORD COUNT (8 OF WORDS TRANSFERRED)
:RY CONTRINS THE BUS ACDRESS WHERE THE TRANSFER STARTED.

CHKBA: CLC
ROL R3 :FORM THE EXPCTD BUS ADDRESS
ADD R3,RY
cLe
ROR R3
CHP R4, JRKBA -DID RKBA INCREMENT CORRECTLY?
BEQ COMRET :
MOV R4, SREGO :GET EXPCTD PKBR
RTS PC :RETURN TO THE EROR MESAGE
MOV SRKBR, SREG! :GET RKBA RECVD

; CHKMEX

; THIS ROUTINE CHECKS THAT RKBA OVERFLOWED AND MEX BIT WAS SETIN RKCS (BIT 4
; IF RKBA OVERFLOWED CORRECTLY, THE RETURN RDORESS IS ARDJUSTED TO SKIP THE

; ERROR MESSAGE ON RETURN.

CHKMEX: MOV 3RKCS, -(SP) :GET RKCS
BIC 8177217 (SP)  iGET MEX BITS 4,5
CMP sBITY, (4P)+ :CHECK BIT 4 Set?

BEQ coMREt :YES, OK
JSR PC,GTHRG :SAVE RKCS,ER,DS,DA
RTS PC :RETURN
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032777
021011
004737
000207

161778

161774
161782

800100
021462

161732
D2i4be

00Cose

001162
S0llB4

61742

DOS

04-KCv-78 13:36 PRGE 1C8

34410
34420
443
444
34450
34460
34470
34480
34430
34500
34510
34520

s CHKWC
rnxs ROUTINE CHECKS xr RKWC CVERFLOWED CORRECTLY AFTER A DATR “PANSFER
oéT 8 8 NOT RET* S MADE TO THE ERROR MESSAGE. IF IT CID, RETURN IS
70 SkIP OVE RROR MESSAGE.
CHKWC: TST JRKWC :RKWC OVERFLOWED?
BEQ COMRET ' YES
MOV oRKCR, SREGO
MOV SRKWC . SREG]
RTS PC :RETURN TO THE EROR MESAGE
: CHKRWS
:THIS ROUTINE CHECKS IF R/W/S RDY BIT IN RKDS IS SET. IF IT 15 NOT SET RETURN
*IS MADE TO THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF IT IS, THE RETLRN
*RDDRESS IS ADJUSTED TO SKIP OVER THE ERROR MESSAGE ON RERTURN.

CHKRWS: BIT
BNE

JSR
RTS

; CHKCRDY
: THIS ROUTINE CHECKS IF CONTROL RERDY BIT IN RKCS IS SET. IF IT IS
SRETURN IS MARDE TO THE ERROR MESSAGE FOLLOWING THE JSR CALL. IF IT

8RWS, JRKDS
COMRET
PC,GTHRG
23

RHS ROY SET?
s YES

:GET RKCS, ER
:RETURN T) THE Enhop MESSAGE

NOT,
IS,

RETURN RDDRESS 1S ADJUSTED TO SKIP OVER THE ERROR MESSAGE.

CHKCRDY: TST8
EM]

JSR
RTS

ROD
RTS

CCMRET:

JRKCS - CONTROL RERDY SET?
COMRET S YES

PC,GT4RG :GET RKCS, ER, DS, DA

PC ‘RETURN T0 THE EROR MESAGE

;g,(SP) :ADJUST RETURN ADDRESS TG SKIP OVER MESAGE
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4S5

4546

4547

454

454

4550

455

4552

4583

455y

4559

4556

4557

4558

4559

450

456 ]

4EED

4563

4SEY

4SES

4566

4567

4268

45§9

4571

457]

4572 020006
4573 029014
4E74  02G020
4575 (20024
4576 020030
4577

4578 020032
4E79 020040
4580

4581 020042
4S82 (020046
4583 020054
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4585

4SBE  G2COEM
4587 020070
4Se8 020072
4S89 020076
459)

4SQ] 020102
4592 020110
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002212
177770
100200

002212

002006
002212

002162
002212

0Qeele

00eele

00egel2
00eele2

002164
002162

34780
34790
34890
34810
34820

35090
35100
35110

RARRRR
JEBES

W)W WWa W
AT
(V4 )F - =00

35260

EOS

T(732) Q4-NCV-TB 13:36 PRGE 109
MEMCRY

: [HIS ROUTINE KEEPS & MISTORY OF THE COUMANDS THAT ARE BEING EXECUTED

SON THE RK11, 'PRSFNC® CONTAINS INFORMATION ABOUT THE PRESENT CCMMAND
sWHICH 1S ABOUT TO BE INITIATED. "PSTFNC’ CONTAINS INFORMATION ABOUT THE
sCOMMAND THAT WAS EXECUTED BEFORE THIS NEW ONE. THERE ARE MULTIPLE POINTS
:OF ENTRY DEPENDING ON THE TYPE OF COMMAND BEING PRESENTLY INITIATED:

;ORCMND - ENTERED WHEN A DRIVE RESET IS BEING INITIATED. DRIVE 8 IS SAVED
+IN BITS 0-2 OF 'PRSCMND’ AND BIT 8 IS SET.

;CRCMND - ENTERED WHEN A CONTROL RESET IS BEING INITIATED. BIT I4 CF
: "PRSCMND’ 1S SET.

;POSCMND - ENTERED WHEN R POSITICHING SEEK IS BEING INITIATED. BITS (-2
g?NTRI?STHE DRIVE NUMBER ON WHICH THE POSITIONING SEEK WRS LONE. ALSO

; IN ALL ABOVE CRSES BIT 15 OF 'PRSCMND’ IS SET.

:FNCMND - ENTERED WHEN A cmm.na omen THAN ANY ONE OF THE ABOVE IS BEING
:INITIATED (EX: REAL, WRITE
:THE OFFSET TO THE COHHRND kev (enss-xsv) IS SAVED IN BITS 0-3 OF "PSRCMND’.

;1T SHOULD BE MOTED THAT CONTENTS OF 'PRSFNC® ARE PUSHED INTO °PSTFNC’
sAND SAVED, BEFORE PUTTING INFO RBOUT THE PRESENT COMMAND IN 'PRSFNC’.

;RO CONTRINS RDDRESS OF THE COMMAND KEY, AT THE TIME OF ENTRY.

DRCMND: MOV 8BITIS+BIT8, GFNC
MOV JRKDA, - (SP) :SAVE DRIVE &
JSR PC,CROTLF
8IS (s¢)+ QFNC

CRCMND: MOV 8BIT1S+BITIY, QFNC
BR Pe

POSCMND: MOV (RQ), QFNC
BIC 8177770, GFNC’ :GET DRIVE NO.
gés 321715+6177 QFNC

FNCMND: CLR ornc

Pl: MOV RO,-(SP)
SUB skEY . (5P)
BIS (SP14, OFNC

P2: MOV PRSFNC, PSTENC
29; ognc , PRSFNC
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4535
4536
4597
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ShREERAARALEE

000463

104400
000412

011046
042716
104401
000441

011001
016101
016104
004737
104400
D0C403

011146
104401
104400
000403

ROUTINE °

002162
020440
020484
025454

040000

020170

020220

020240

177770

020342

FO9

04-NOvV-76 13:36 PARGE 110

+HISTRY

s THIS ROUTINE TYPES QUT INFORMATION ABOUT THE FUNCTION THAT WAS
:BEING PERFORMED ON THE RK AT THE TIME OF ERROR AND THE FUNCTICH
s THAT WAS PERFORMED JUST BEFORE THAT FUNCTION (WHICH LED TO

;¥EE=55ROR). THIS ROUTINE IS CALLED WHEN AN ERROR OCCURS AND Sw 12

.
yow w

HISTRY: MOV RC,-(SP)
MOV

R1,-(5P)

MOV 8PRSFNC, RO
TYPE  ,MHI
TYPE  .MH3
TYPE MH2

&s: ST trRO)
gg%s ?30) :Rer), RERD CHECK, WRITE, WRITE CHECK, SEEK
BM] 28 -POSITIONING (SEEK)
BIT 8381714, (RD)
BNE 18 :CONTROL RESET
TYPE 65$ s s TYPE ASCIZ STRING

X BR 4§ ; ;GET OVER THE RSCIZ
é4355: .ASCIZ /DRESET ON DRV /
" BR 7$
18:

TYPE 678
R 46

8 ;3 TYPE RSCIZ STRING
;;678: .RSCIZ /CRESET/

+sGET OVER THE RSCIZ

QQS:
BR ys
es:
TYPE 69S .+ TYPE ASCIZ STRING
BR 13 :1GET OVER THE ASCIZ
éégqs: .ASCIZ /POSITICNING DRIVt /
7§: MOV (RO) ,=(SP)
BIC 8177770, (SP) :TYPE DRIVE NO.
TYPOC
BR 4s

3s: MOV (RO),R1
MOV PCMNO(R1),Rl ;GO TYPE OUT THE FUNCTION
MOV 2(R1),RY :BEING PERFORMED
JSR PC, TYPFN
TYPE 71s :+ TYPE ASCIZ STRING
BR %08 s 1GET OVER THE RSCIZ
.718:  .ASCIZ <15><12>/DR=/

?0s:
MOV (R1),-(SP)
TYPOC

TYPE 73%
BR res

; TYPE OUT DISK RDDRESS

53 TYPE RSCIZ STRING
+sGET OVER THE RSCIZ
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016146
104401
104499
ga0403

016146
104401

020027
00.410
005720
104500
104400
104400
000647
104400
01260l
012600
000207

005015
Q4452Y
042440
000040
0s2101

120
052040

MACYLL 271732)
TO SIZE MEMORY

000008
020364

000004

002164

020440
020467
020454

001213

052506
047117
0s1lez

041516
000040
351117

000
Q4y4see 0S1117
000117

GOS

04-NOV-76 13:36 PARGE 111

§é;35: .RSCI1Z2 s Bf=/
35690 MOV 6(R1),=(SP)
35700 TYPOC
TYPE 75§ .+ TYPE ASCIZ STRING
BR g s 1GET OVER THE RSCIZ
5&355: LRSCIZ 7 WUWC=s
35720 MOV Y(R1),-(SP)
35730 TYPOC
35740
35750  4§: CMP RO, SPSTFNC
35760 BEQ 5§
35770 TST (RO)+
35780 TYPE  ,MHI
35790 TYPE M
35800 TYPE MH2
35810 BR 13
35820 ©S§: TYPE $CRLF
35830 MOV {SP)+,R1
35846 MOV (5P)+ RO
35850 RTS PC
35860 MHI: .RSCIZ <15>¢12>/FUNCTION /
35870  MH2: RSC1Z / ERROR /
35880  MM3: RSCIZ /AT/
35890  MM4: RSCIZ /PRIOR TO/
35900 EVEN
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MIINDEC-11-DZRKH-E MACYIl E71732) OM-NOV-76 13:36 PAGE 112
DZRKHE.P11 ROUTINE T3 SIZE MEMORY

4680 35920 ;STATSTC

4681 35330 nr TRETIME OF ENTRY RI CONTAING THE DRIVE NUMBER FOR WHICH THE STATISTIC

4682 35990 ;IS TO BE OBTAINED. RS CONTAINS THE POINTER T0 THE PARAMETER TASL:, FCR

4683 35950  ;THE COMMAND EXECUTED ON THE ABOVE ORIVE. R4 CONTAINS THE FUNCTION COOF

i 35360 } (WRITE, READ, ETC) FOR WHICH STATISTICS ARE TO BE TAKEN.

4686 00 210046 35980 STATSTC:MOV  RO,-(SP) :PUSH RO, R2, R3 ONTO THE

4687 020502 010246 35330 MOV R2.-(5P) : STRCK

4588 020504 010346 36000 MOV  R3.-(5P)

4689 36010

%690 005002 36020 CLR R

4691 B20510 005701 36030 ST RI :DRIVE 07

4632 020512 00404 36040 BEQ 2§ !FORM THE OFFSET FOR THE

4633 (020514 062702 000004 36050 18: ROD  #4,R2 ! ORDS XFERRED COUNTS’-

W64 020520 005301 36060 DEC Rl *NWRTL, NROL

4595 020582 001374 36070 ENE 15

4% 020524 016500 00000Y 36080  28: MOV Y(RS),RO :GET WORD COUNT (RKWC) FROM

4637 020530 005300 36030 NEG RO ! THE PARAMETER TABLE

4699 020532 005777 161164 36110 TST  3RKCS :ANY ERROR DURING THE XFER?

4700 020536 100004 36126 BPL 3%

4701 36130 : YES,

4702 020540 017703 161160 36140 MOV JRKWC,R3 :GET'THE # OF WORDS THAT

4703 020644 DOS403 36150 NEG  R3 *WERE ACTUALLY X-FERRED

4704 020545 160300 36180 SUB8  R3,RO

4706 020550 022704 000002 3€180  38: CMP #2,R4 :WRITE FUNCTION?

4707 020564 0O0100S 36130 BNE  S§

4708 200 :YES, ADD THE & OF WORDS

4709 020556 060062 002432 36210  4§: A0D  RO,NWRTL(R2)  iXFERRED (WRITE)

4710 020562 005562 002434 36220 60C  NWRTH(R2) 'NOTE IT'S 2-WORD COUNT LO, HI

4711 020566 OODHO 3be30 BR X3

4713 020570 060062 002472 36250 SS: ADD  RO,NRDL(R2) :ADD THE & OF WORDS RERD

4714 36260 iNOTE THAT LRT CHK,

4715 36270 }READ CHK ARE ALSO’CONS-

4716 36280 : JDERED TQ BE 'READ’

4717 020574 00SSE2 002474 36290 ADC  NRDH(R2) :CARRY OVER TO THE HI WORD

4713 020600 012693 36310 6S: MOV (5P)+,R3 :POP R3,R2,R0 FROM THE STACK

4720 020602 D12602 36320 MOV (5P)+ R2

472l G20604 012600 36330 MOV (5P)+’ RO

4722 020606 000207 36340 RTS  PC
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4726
4727
4723
4729
4730
4731
4732
4733
734
4735
4736
4737
4738
4739
4740
4741
4742

4776
4778

020732
020736

020740
020744
020750

020752
020756
0z0762

020754
020770
020774
G21000
021002

0219
02101

021014
021020
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ROUTINE

004737
108400
013700
912701

104400
1.2102
042702
010246
104402

006302

1044C0
016246
104404

104400
016246
104404

104400
016246
042716
104404

104400
016246
1044904

104400
Cle24e

MACYLl v (7
TO SIZE MEM

22)
CRY

028272
pe3214
00176M
001754

001213
177770

003454

000004

003456

002432
024232
0244542
003456

002472
0249232
f24442

003456
002352

003456
002332

003456
00g412
100000

003456
O0e2es2

003456
002302

109

Q4-NOV-76 13:36 PAGE 113
36360  :REPSTAT

ggggg :THIS ROUTINE REPORTS ERROR STATISTICS AND DATA-TRANSFER STATISTICS.
36390 REPSTA: JSR PC, TIMTYP : TYPE CURRENT TIME
26400 TYPE ®5626

36410 MOV ORVPRS, R2
36420 MOV PR, R|

36430

JN40 13 TYPE SCALF

36450 MovB  [RI)+,R2

36460 BIC 2177770, R2
36470 MOV R2,~(SP}

S6480 TYPOS

36490 .BYTE 3

36500 BYTE O

36510 IYPE  ,BLNKS3

36520

36530 CLR RY

36540 MOV R2,R3

36550 BEQ 3

3eE6C 28 _ND 84, RY

36570 DEC R3

36550 BNE 28

36590

36600  3S: TYPE BLNKS]

36610 MOV RY, - (SP)

36620 ADD $NURTL . (SP)
36630 JSR PC, $DB2D

36640 JSR PC, SUPRS

36650 TYPE B(NKS1

36660 MOV R4, -(SP)

36670 ADD sNADL | (SP)
36680 JSR PC, $082D

36630 JSR PC.SUPRS

36700

36710 ASL R2

36720

36730 TYPE BLNKS]

36740 MOV LSECNIR2), - (SP)
36750 TYPDS

36760

36770 TYPE BLNKS]

36780 MOV HCECN(R2),-(SP)
36790 TYPDS

36800

3681 TYPE BLNKS1

36820 MOV ORTER(R2),-(SP)
36830 BIC £100000, (5P) :DONT TYPE R NEGATIVE NO.
36840 TYPDS

36850

36860 TYPE BLNKS1

36870 MOV HECN(R?2),-(5P)
36880 TYPDS

36830

36900 TYPE BLNKS!

36310 MOV SKECN(R2) , - (SP)
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DZRRME.PI1 ROUTINE TQ SIZE MEMCRY
479 021024 104404 36320 TYPDS
4780 36330
4781 634
4782 021026 104400 00345k 635 TYPE  ,BLNKSL
4783 021032 016246 0C2372 36360 MOV-  RBORT(R2),-(SP)
4784 021036 104404 36970 TYPDS
4785 36980
4786 021040 006202 3£990 ASR_ Rz
487 021042 1CH4CO  DO34SE 3200 TYPE  ,BLNKS!
4788 02104 118246 002322 37010 MOVE  SINCN(R2),-(5P)
4789 021052 104404 37020 TYPDS
5750 37930
4791 021054 005300 37040 DEC RO
4792 (21056 001264 37050 BNE 1S
4793 031080 104400 001213 37050 TYPE  ,§CRLF
4794 021Ce4 000207 37070 RIS  PC

———— W ——— —————— —




— ——— ————

MIINOEC-1]1-DZRKH-E
DZRK ROUTINE TO SIZE HEHORY

HE.Pl!

4795
479%

4520
4821

4827

4831

4839

4841
4842
4843
4844
HB4S
4846
4847
4848
4849
4850

021066
021070
021074

R RRRR
= e ot Pt Pt Ppna
orn 6FERe

R
[ )
[y
n
£

RrmM
Pt it Pt P Pt
Pt Prat Pt Pt Puma
F58RE

RARRRRRK
Pt Prmts Pt Pt Pt Prmap
Pt Pt Pt Pt Pt et
STERRF

00S046
012746
000002

005237
001456
105777
100514

005037
012737

105737

001507
00S237
001372
005237
001367

113700
042700
010003
062700
011037
042737

MACY1l

821076

002160
1e0ele
002166
177761
002234

002166
002170

002234
177760

002006
01172

?32)

002170

KOS9

O4-NCV-76 [3:36 PAGE (15

37090
37100

0 37630
177770 001172 37640

TATUS
THIS ROUTINE IS NORMALLY ENTERED WHEN THE PROGRAM IS WAITING FCR THE
:CONTROLLER_TO FINISH WHAT IT IS DOING. THERE ARE TWO DOUBLE PRECISION

s COUNTS KEPT IN THIS ROUTINE.

: CICNT, CICNT1

s THIS COUNT KEEPS TRACK OF HOW LONG THE CONTROLLER YRS BEEN BUSY RFTER

;A_COMMAND WAS INITIATED. THE CONTROLLER SHOULD FINISH WHATEVER IT IS DOING

?%F?gEsaHégpggggg EXPIRES. IF IT DOES NOT, THERE IS AN ERROR CONDITION AND
|

; GSCNT

: THIS COUNT IS INITIALIZED EVERY TIME 8
: 1S INCREMENTED EVERY TIME THIS ROUTINE IS ENTERED. ALL THE B

COMMANDS ARE GENERQTED THE COUNT
COMMANDS

sSHOULD BE DONE BEFORE THIS COUNT EXPIRES. IF THEY DO NOT AN ERROR CONDITION
: 1S _REPORTED. THIS COUNT HAS BEEN KEPT PRIMARILY TO INSURE THAT THE PROGRAM
:DOES NOT GET CAUGHT IN AN INDEFINITE LOOP, BECAUSE OF AN ERROR CONDITION.

STATUS: CLR
MOV
RTI

18: INC
BEG

1STB

BMI

CLR
MOV

CBSY: TST8

NIEROR:

-(SP)
8l%,-(SP)

QSCNT
QEROR
JRKLS
CNOBSY

CICNT
8-17,CICNT]
INTFLG

SEXIT
CICNT
cBSy
CICNT]
cBsy

INTFLG,RO
ul??;&b RO

aKéY RO
(RO) ' SREGY

8177770, SREGH

;DROP PRIORITY AND WAIT FOR INT
:RETURN FOR RTI

:NOTE THAT THE INTERRUPTS ARE ALLOWED ONLY
‘AT CERTAIN PLACES IN THE PROGRAM, BECAUSE
1T MAKES TROUBLESHOOTING OF FALIURES ERSY.
?5“$§KEL§°ESE““ERE INTERRUPTS ARE ALLOMWED
:'CHFAFN’, FIRST INTERRUPT AFTER ISSUING
‘A SEEK FONCTION.

:FOR A NON-SEEK COMAND:
JINTFLG- BIT 7 1S SET, BITS 0-3 CONTAIN
:OFFSET TO THE COMMAND KEY (FROM KEY),
;FOR WHICH THIS INTERUPT IS EXPCTD.
‘WHEN THE INTERUPT OCCURS & 'INTHND® IS
:ENTERED ' INTFLG' IS CLERRED.

; TIMED OUT WHILE WAITING FOR THE INTRUPT.
sONE OF THE COMMANDS DID NOT INTERRUPT
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48S!
48

48

4854
48SS
4856
4857
4858
<859
4860
4861
5862
4863
4864
48ES
4866
4867
4YB8ES8
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
46" 3
.80
4881
4882
4883
4884
4885
4886
4887
4888
4889
4890
4831
4892
4893
4834
489S
4896
4897
4898
4899
4900
4901
4902
4903
4904

Pil

021176

021204
021210
Q21214
021220
Q2ieaN
021230

021232
021236

021240
Q21244
021250

lUfuan13§§
AN

NN
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P Pt Pt et Pt Pt Pt ot e Pe Pt Pt
[(NININIANTIN

ez
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ROUTINE

013737

104420
01630S
016504
004737
004737
104025

052710
0C044Y4

005037
004737
104026

032777
001024
104400
012700
012701
012702
104400
012046
104401
104400
00S046
112116
104402

003

000
00Sc0e
001364

004737
000137

00S004
00Se04
001376
013746
012746
000002

000137

MACY1l e7(732)

TO SIZE MEMORY

LO9

04-NOV-76 13:36 PAGE 116

qoli7e 001750 37650
376€0

002747
002532
0C0002
021366
021462

104000

002160
g21462

020000
003007
002006
002126

177770
001213

003454

015454
010352

001744
021362

010372

1576860

37670
37680
37690
37700
37710
37720
37730
37740
37750
37760
37770
37780
37790
37800
37810
37820
37830
37840
37850

MoV
TYPMSG

QEROR: CLR

BIT
BNE
MOV
MOV
MOV
18: TYPE
MOV
TYPOC
TYPE
CLR
MOVB
TYPQS
.BYTE
.BYTE
INC
BNE

as: JSR
JMP

CNOBSY: CLR
INC
BNE
SEXIT: MOV
MOV
RTI

RTIPC?7: JMP

$REGY, SRDRV
MSG1S

PCMND(R3I), RS

2(RS),RY
PC, TYPFN
PC,GT4RG
25

$BITIS+BIT1L, (RO}
SEXIT

QSCNT
PC,GTHRG
2b

#SW13, ISKR
c$

MSG16

$KEY, RO
$8USY,R1
$-10,R2
$CRLF
{RO)+,-(SP)

, BLNKS3
-(SP)
(R1)+, _r1
3

0

Re

1%
PC,CLRERR
BEGNEX

R4
RY

.=2
PPRLVL,=(SP)

SRTIPC?, -(SP)

QMNGER

;GET DRIVE #, FOR TYPING SERIAL #
;PRINT 'DRVE 8 DIDN'T INTRUPT AFTER'

; COMMAND TYPED OUT IN EROR MESAGE DID
+NOT INTERUPT ON COMPLETION.
; INDICATE THART FUNCTION IS RBCRTED

;REESTABLISH COUNT

;ALL 8_COMMANDS SHOULD BE DONE BY NOW, TIMED
:0UT. THE PROGRAM IS WAITING FOR ONE OF THE
:COMMANDS IN THE @ TO BE FINISHED AND THIS

:DID NOT HAPPEN OR FOR SOME OTHER REASON THE
*"FINISHED® FLAG (BIT 15) OF ONE OF THE B
:COMMAND KEYS WAS NOT SET. VARIOUS FLAGS 'POS’ (-
s 'BUSY’ (~7), "KEY’(=8) CONTRIN INFORMATION
SABOUT THE STATUS OF THE SYSTEM.

; INHIBIT TYPEQUT?
; YES

; TYPE QUT CONTENTS OF ALL KEYS
;KEY-KEY8

; TYPE QUT CONTENTS OF ALL BUSY FLAGS
; BUSY-BUSY?

; DONE?
;NO

;MAKE SURE THERE IS NO HERD MQVEMENT ON
;ANY DRIVE & THEN DO CONTROL RESET
;G0, BAK AND CONTINUE

:RETURN FOR RTI d¥xehiis
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4905
4306
4997
4908

021460

ROUTINE

032777
901031
020427
0C1002
104400

020000 157544
0000c2

002635
000004

002643
0000!e

002663
000006

002850
0coc1o

002703

MO9S
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38200
38210
38220
38230
38240
3850
38260
38270
33e80
38290
38300

38310
38320

: {YPFN

:ROUTINE T2 TYPE OUT THE FUNCTION (RERC.WRITE,ETC, ;R4 CONTRINS THE
:FUNCTION CODE AT THE TIME CF ENTRY,

;S 13, IF SET INHIBITS TYPEOUT.

TYPFN: BIT 2513, ISKR . INHIBIT TYPEOUT?
BNE 53 : YES
CHP RY, 82 :WRITE?
BNE 18
TYPE MSGE
18: CMP k4 RY :READ?
BNE 2%
TYPE  ,MSG?
28: CMP 12, RY :READ CHECK?
gns 33
YPE MSG
33: CHP 46, R4 sWRITE CHECK?
BNE 3
TYPE L MSG8
4$: CMP 10, RY « SEEK?
BNE 5§
_ TYPE MSG11
5§: RTS PC
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MIINDEC-11~DIRKK-E MACY1]l 27.722) DM-NOV-T6 13:36 PRGE 118
DZRKHE.P!1 ROUTINE TO SIZE MEMORY
Y 440  ;4T4R
3§§§ ggzgo ;351 Eonrznrs OF RKCS, RKER, RKDS, RKDRAQ
4331 021462 Q017737 160242 001170 38470  GI4RG: MOV IRKDA, SREG
N939 021470 017737 €226 00!162 38480 GT3RG: MOV IRKCS, SREG
4933 021476 017737 (60216 001164 38480 MOV JRKER, SREG]
4334 (021504 0i°737 160206 001166 38500 MOV JRKDS, SREG2
4935 021512 000207 38510 RTS PC
4435 38520
4§37 38530
4938 38540  ;GETINF
4939 38550 ;THIS ROUTINE GETS CONTENTS OF RKCE, RKER, RKDS. THEN IT BREAKS DOWN THE
4347 38560  :CONTENTS OF RKDA INTO ITS CCMPONENY: CYLINDER, "SECTOR, SURFACE AND DRIVE
4S4! 38570  :NUMBER.
4942 38580
4943 021514 204737 021470 38530 GETINF: JSR PC,GT3RG
4g44 (021520 010046 38600 MOV RO, -(5P)
4ays QOc.522 010146 38610 MOV RI.-(SP)
4946 021524 010246 38620 MOV R2.-(SP)
4947 021526 012700 001200 38630 MOV 8SREGE+2, RO
4948 (021532 017701 160172 38640 MOV JRKDA, R1
4949 (021536 010102 38650 MOV R1,R2
4950 (021540 042702 177760 38660 BIC $177760,R2
4a51 (021544 01024C 38670 MOV R2, - (RO}
4952 021546 006201 38680 ASR RI
4953 Q21550 006201 38690 ASR R1
4954 (021552 006201 38700 ASR R1
4955 (21554 006201 38710 ASR Ri
4956 021556 010102 38720 MOV R1,R2
4357 (021560 Q42702 177776 38730 BIC 2177776 ,R2
4958 021564 (010240 38740 MOV R2, - (RO}
4959 (21566 006201 38750 ASR  RI
4960 021570 010102 38760 MOV .  RI,R2
4361 021572 042702 177400 38770 BIC 177400, R2
49p2 021576 010240 38780 MOV Re,-(RO}
4963 (021500 000301 38790 SWAB Rl
494 (021602 042701 177770 38800 BIC $177770,R1
4965 021606 010140 38810 MOV R1,-(RO)
4966 021610 012602 38820 MOV (5P)+,R2
4957 021612 012601 38830 MOV (SP)+ RI
4368 021614 012600 38840 MOV (5P)+ RO

4963 (21616 000207 38850 RTS PC




B10

’C:QRH‘E Moy 1l ZT.T32) DMeNOV-TE  12:38 PRGE 119
ROLYINE T2 SIZE “E“‘R\

38870  :LROTLF
38880 CQLL M0Y INO -(SP} ;PUSH NO. TC BE RCTATED ON STARCK

38890 JSR FOTL
38900  :THIS ROUTINE Rom'rss BITS 1S, 14, 13 OF A WCRD INTG BITS 2, 1, 0. THE
gggc;g "REST OF THE B17S OF THE ROTAYED WORD ARE CLERRED.
38930
02:620 QM2T6E 017777 00J°32 28940  CROTLF: axc 817777,2(5P)
021626 200241 38950
221630 O0CEl166 000202 38960 RO.. 2(SP)
02164 006166 OCOCGS 38970 ROL 2(5P)
Q21640 20€ib6 D030C2 39980 ROL 2(5p)
QEi1E+ elbb 000053 38930 ROL 2.5p)
C2:650 0900277 39000 RTS PC
3900
39020
3330 ;RGSORV
39040 :CALL: JSR PC,RGYSDRY
39050 ; THIS ROUTINE GEYS THE CONTENTS OF RKDS, RKER, RKCS, RKDA. THEN
38060 ;1T SAVES THE DRIVE Mumsn FROM RKDA IN''SRDRY’.
N21852 204737 2142 3807C  AGYSDR: JSR PC,GTSRG -GET RKCS, ER, DS, DA
39090
39100 ;GTSDRV
3911C  :CALL: JSR PC,GTSDRY
39120 ruzs ROUTINE EXRACTS THE DRIVE s FROM RKDA (BITS 15,14,13) AND SAVES
33}33 217 IN “SRORV* (BITS 0,1,2)
1656 D17746 160046 39150  GYSDRV: MOV JRKDA, -(SP) «GET BITS 15,14,13 FROM RKDA
1662 00737 G2leed 39160 JSR PC,CROTLF
1666 3212637 0Z1750 33172 MOV (SP)+,SRORV :SAVE THE DRIVE 8
1872 005277 33.80 RYS PC

N\
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MAINCEC-11-02Rne=€ MASMI] ZT.T22) C4-NoV-TH  12:36 FPRGE 120
SIRKE.F.1 T8, .RECET - TRIVE RESET ROUTINE

52 33200 .SBTTL [CRV.RESET - DRIVE RESET POUTINE

£633 39210 ;DRV.RESET - DRIVE RESET ROUTIME

(Jale 38220 :IF R.W/S RDY DCES NOT SET WITHIN A CERTAIN TIME OF DOING CRIVE PESET
§355 33230 ;AN ERFCR IS REPORTED.

5206 33240

8007 021674 (NSJ37 02200M 38250 DR.RST: CLR TIMOUT

5208 021700 013777 002202 160022 39280 MOV QCRV, JRKDA

309 021706 012777 00C0IS 163006 3827 MOV 815, SRKCS

52:0 021714 109416 29280 CON.RDY

5311 Q2171e 032777 000100 .57772 39290  1§: BIT 8100, SRKDS ;DID R/W/S RDY SET?

5012 021724 001226 33300 BNE 28 :YES

€313 021786 CIc746 177760 393i0 MOV 38-20, -(SP) N0, WAIT FOR R/W/S

£314 Q21732 095216 39320 INC (SP)

5615 C2:?34 001376 39330 BNE =2

8016 021736 00S726 39340 ST (SP)+

5017 0621740 D0S237 022004 39350 INC TIMOUT

5018 021744 00136Y 39360 BIE 13

5019 Q2174p 032777 020000 157164 33370 BIT 85413, 3SHR ; INHIBIT TYPEOUT?

5020 0217s4  O0Ici2 39380 BNE 23 :YES

€021 02178 04400 0012!3 34399 TYPE  ,SCALF :TIMED OUT, R/W/S ROY DID NOT SET
5522 0217ee 10w4D0 027340 390 TYPE  .EM ;REPCRT ERAOR

8323 021766 104400 002710 310 TYPE  'MSGL2

€24 021772 011646 3420 MOV tSP),-(SP)

£026 021774 162716 0072002 39430 SJ5 82, (4P)

8326 022000 10440] 39449 TYPOC

S027 222002 00o002 39450  2%: RT

$228 D2004 00000 39460  TIMOUT: D

- - — cma o - -
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MR INCEC-11-DIRAK
CCRnHE.PLL

5223
$230
5031
S33¢

- ——— - —

-

MACY!

000201
002172
187676

177780

Qdel17e
022000
002710
0C0002
022100

1875S4

- aly o -y
2

1577236

157084

D10

€ Al : Q4-MCy-7B  13:36 PAGE 12l
CIN.RESET = I3NIRCTRESET ROUTINE

39710
33720
39730

.SBTTL COM.RESET - CONTRCOL RESET ROUTINE

;CON.RESET

:CONTROL RESET RCUTINE
; CON.RDY
; CONTROL RERDY ROUTINE

CN.RST: MOV
CN.RDY: CLR
13: TST8

ig:

c3: RTI

#1,IRKCS
TIMER
gRKCS

S
»-30,-(SP)
(SP)

.~

(SP)+
TIMER

13
25K 3, 8SWR
c$

MSGl12
{sP), - (SP)
82, (5P)

6S$

4§ :
(15> ¢12> 7CONTROLLER NOT REQDY -
JRKCS, -(SP)

’3&2 CONTROL RDY SET?
:WAIT FOR CNTRL RDY

:iggxexr TYPEOUT?
:CNTRL RDY DID NOT SET, REPORT ERROR

:+TYPE RSCIZ STRING
GET QVER THE RSCIZ
RKCS=/
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MRINCEC-11-DIRnr-E MACY1l 7732 OM=NQV-76 132:36 PAGE l&2
D<RKHE.Pil TYPMSG - THVPE MESSRGE ROUTINE (SWid)
5J58 39750 LSBTTL TYPMSG ~ TYPE MECSQGE ROUTINE (€12}
5259 39760  ;TYPMSS
$J80 39770  ;THIS ROUTINE IS USED FOR MESSAGE TYPEOUTS. IF SW 13 IS SET THE TYPEOUT
5061 39780 :1S SKIPPED.
5062 39790 CALL: TYPMSS
ggga ggg?g : POINTER ;POINTER TC THE ASCII MESSAGE STRING
5065 022152 032777 02C0r0 156760 39820  TY.MSG: BIT 8SU13, dSWR INHIBIT TYPEOUT?
S066 022160 OCIOCS 39830 BNE cs ; YES
S067 322162 90:7637 000000 Q2c172 39840 MOV J(5P), 1% :GET POINTER TO ASCII STRING
SJ68 022170 104400 33850 TYPE
Eggg 022172 000C00 ggg%g 18: .WORD O
So7: 022174 062716 0CIC3z 398€7 2§: RCD 82, (SP) ;ADJUST RETURN RODRESS TO SKIP OVER POINTER
8072 Q2222006 CCO002 39830 RYI
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~

MRCY1L e7732)

04-NCv-76  13:36 PAGE

= kWlll CLOCK SERVICE ROUTINE

00260

177704 0302260
002256

177704 00c 256
002254

177704 00225~
0C2252

000001

39910 .SBTTL
339320
39333 :AND KEEPS TRA
9940  :KWCOUNT="CONT
39950
39960
39970
39380
39930  KWSRVE: INC
30000 BEQ
40010 RTI
40020 1S: MOV
40030 INC
40040 BEQ
40050 RTI
40060 28: MOV
40070 INC
40080 BNE
40030 MOV
40100 INC
40116 ,
40120  3§: RTI
40130
<0140
5120
42170 ﬁnr
4C .80 " MOV
40190 MOV
40200 MOV
40210 MOV
40220 ADD
402390 BNE
40240 CLR
40250 RTS

F10

123

KWSRVE - KW1IL (LGCK SERVICE RCUTINE

s THIS ROUTINE SERVICES THE INTERRUPT FROM THE KW1lL LINE CLOCK

fngF ELEg cpE&"EECONO) (2'S COMPLEMENT)

KHSEC- CONTAINS SECONDS (2°S COMPLEMENT)
sKWMIN- CONTRINS MINUTES (3’8 COMPLEMENT)
iKWHR- CONTRINS HOURS (2'S COMPLEMENT)

KWCOUNT ; COUNT 60 CPS
1S s OVERFLOWED?
#-60.,KWCOUNT  ;RESET 60 CPS COUNT
KWSEC s COUNT SECONDS

: OVERFLOWED”

s RETURN
#-60. ,KWSEC sRESET “SECONDS™ COUNT
KUMIN' :COUNT MINUTES

: OVERFLCWED?
sRESET "MINUTES™ CCUNT
: COUNT HOURS

- RETURN

3%
8-60. ,KWMIN
KWHR

s WATIME
ROUTINE PSOVIDES(ggHE WRITING TIME.

{WASTE SCME TIME

-

(SP}, (SP)
(SP), ( ;
)

— UL

{SP), (
(SP), (
sl,(%p
13
(SP)+
PC

0VUv
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MAINDEC-11-DRKH-E MACY1L Z7(722) oq-nov-r? éz:as PHGE 1EY
DoRKHE. P11 haSRVE = kWilL CLCOK SERVICE ROUTIN

5108 40270  ;CHPDRS

gxos 40280  ;THIS ROUTINE CHECKS IF THERE ANY DRIVES PRESENT_(ON L NEJ IF ~HEPE

119 40290 :ARE, R RETURN IS MADE. IF THEPE ARE NONE PRESENT, R MESSARLE 1S PRINTEC OUT.

€11} 40300 ;THE STACK POINTER IS RE-INITIATED T0 1100 AND CONTROL 15 TRANSFERRED

112 40310 ;TO THE END OF PASS ROUTINE, SEOP. BEFORE PASSING CONTROL TG SEOP, SCME

€113 40320 :TIME IS KILLED (WATIME}, THIS IS DONE TO KEEP THE NLMBER OF MESSAGES

giig 43338 : (END OF PRSS #X) TG A SMALL AMOUNT.

h,

S1.5 022304 0CS737 ODITeM 40350 CHOPRS: T1ST DRVPRS :ANY DRIVES PRESENT?

§117 022310 OCIN0L 40380 BEQ 18 :NO

$i18 022312 000297 40370 RTS PC ‘YES, EXIT

=:§8 oggaxq 04400 002727 40380 1§: TYPE MSG1Y4 ‘NG, GIVE A MESSAGE

8120 022320 004737 022260 40330 JSR PCTWATIME :¥IlL SOME TIME

Si2. 0Oze324 0lev0e 0O01iCC 40400 MOV sStaCK, SF ‘REINITIALIZE STACK

5122 022330 CODMOC - 3g3§8 BR $ECP GO TO END OF PRSS RCUTINE

o B i -
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-CZRRH-E MACYLL e7(732) O4-NCV-786 13:36 PRGE 1&5
END OF P3SS ROJTI E

C

L andl o
[l =)

.SBTTL END OF PASS ROUTINE

CHFRFERFRREESEERERRERREER R R R T EFEEERRERARERRFER I AR LR LR ERL S
ichaznsnr THE PASS NUMBER ($PASS)
: #INDICATE END-OF -PROGRAM RFTER PRSSES THRU THE PROGRAM
:#]F THERES A nonxroa GO TO IT
#IF THERE ISN'T JUMP TO QMNGER

022332 | $E0P:
022332 050004 SCOPE

022334 005037 00i1iC2 CLR $TSTNM ;;2ER0_THE TEST NUMBER
022340 005237 001100 INC $PASS : INCREMENT THE PASS NUMBER
022344 042737 100000 031100 BIC #100000,8PASS  ::DON'T ALLOW A NEG. NUMBER
022352 005227 DEC (PC)+ : 1 LO0P?

022354 00000! $EOPCT: .WCRD |

022356 003013 BGT $DOAGN s s YES

022360 012737 MOV ~ (PC)+,a(PC)+  ::RESTORE COUNTER

022362 000001 $ENDCT: .WORD |

022364 022354 SEOPCT

0c236b 013700 000042 $GETH2: MOV 2142, RO - :GET MONITOR ADDRESS
022372 001405 BEQ SDOASN ; ;BRANCH_IF NO MONITOR
022374 000005 RESET :CLEAR THE WORLC

022376 004710 $ENDAD: JSR PC, (RO) ::G0 TO MONITOR

022400 000240 NOP 3 3 SAVE ROOM

022402 090240 NOP :FOR

022404 000240 NOP ACTIL

022406 SDOAGN:

022406 000137 IMP (PC)+ s sRETURN

noe41d 010372 SRTNAD: .WORD  QMNGER
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MRINGEC-11-DZRKH-E MRCYLL £7(732) O04-NOV-786 13:36 PARGE 126

———

DIRKHE. P TTY INPUT ROUTINE
gigg .SBTTL TTY INPUT ROUTINE
5155 HH FREERERERERRERERERAEEEER LSRR LELEREEEEL LR R EREFERE SRR LR AL L A4S 4
gigg EABL  LSB
SISB - FRBEBEEERAEEFREREE R LR EREETRERREEEEERER R R R LR ERERE UL EEEEEEEEEN4E
€159 : ¥SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
5160 :¥ROUTINE 15 ENTERED FROM THE TRAP HANDLER, AND WILL
§161 :¥SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP CALL
5162 : ¥lHEN OPERATING IN TTY FLAG MODE.
§163 022412 022737 000176 001140 $§CKSWR: CMP $SWREG, SWR ++ 15 THE SOFT-SWR SELECTED?
€168 022420 001074 BNE 15§ : 'BRANCH IF NO
§165 022422 105777 156516 7678 28TKS : :CHAR THERE?
S16b G242k 100071 BPL 158 :+IF NO, DON’T WAIT RROUND
G167 022430 117746 158512 MOVB  8TKB,-(SP) ::SAVE THE CHAR
5168 022434 042716 177800 BIC $1C177. (5P} : :STRIP-OFF THE ASCII
S169 022440 022726 (000007 CMP 87, (SP)+ :+1S IT A CONTROL G”
S170 022444 001062 BNE 15% :'NO, RETURN TO USER
§i71 0oo44e 123727 001134 002001 CMPB  SAUTOB, 81 ‘. ARE WE RUNNING IN AUTO-MODE?
gigg 001456 BEOQ 158 : 'BRANCH IF YES
S17% 02 104400 023137 TYPE  ,S$CNTLG : :ECHO THE CONTROL-G ($G)
8175 (22462 104400 023144 $GTSWR: TYPE §MSUR s TYPE CURRENT CONTENTS
€76 013746 000176 MOV SWREG, - (SP) : 1GAVE SWREG FOR TYPEOQUT
5:77 022472 104401 TYPOC ::G0 TYPE--OCTAL ARSCII(ALL DIGITS)
£178 022479 104400 023155 TYPE  , SMNEW : 'PROMPT FOR NEW SWR
5179 022500 00S046 138: (LR <(SP) :{CLEAR COUNTER
5180 022502 0OSO4E CLR -(5P) {ITHE NEW SWR
S1B1 022504 105777 156434 78: TSTB  98TKS ' 'CHAR THERE?
gigg 022510 100375 BPL 78 s+ IF NOT TRY RGAIN
C184 022512 117746 156430 MOVB  2$TKB,-(SP) - sPICK UP CHAR
gigg 022516 042716 177600 BIC $4C17%, (SP) ::MRKE IT 7-BIT ASCII
2158
€189 022522 021627 000025 98: CMP (SP), 25 -+ 15 IT A CONTROL-U?
€i8) 022526 001005 BNE 108 $ 1BRANCH IF NOT
5191 022530 104400 023132 TYPE SCNTLU ++YES, ECHO CONTROL-U (tU)
6192 022534 062706 000006 208:  RDD TN : 1 IGNORE PREVIOUS INPUT
gigg 022540 000757 B8R 13§ :'LET’S TRY IT AGAIN
£195
519 022642 021627 000015 108: CMP (SP), 815 :+15 IT A <CR>?
5197 022546 001Ce2 BNE 168 :1BRANCH IF NO
5138 07550 005766 000004 TST 4(SP) :YES, IS IT THE FIRST CHAR?
6i99 022554 001403 BEQ 11§ : :BRANCH_IF YES
S200 020556 016677 000002 156354 MOV 2(SP), JSUR :1SAVE NEW SWR
€201 022564 082706 000006 11$:  ADD 86, SP : :CLEAR UP STACK
5202 (022670 104400 001213 14:  TYPE $CRLF s ECHO <CR> AND <LF>
6203 022574 123727 001135 000001 cMPB  $INTAG, 8! : 'RE-ENABLE TTY KBD INTERRUPTS?
Se04 022602 001 BNE 15§ : 1BRANCH IF NOT
5205 022604 012777 000100 156332 MOV #100,38TKS : 'RE-ENRBLE TTY KBD INTERRUPTS
6206 022bl2 000002 158:  RTI : tRETURN
€207 022614 004737 024042 168:  JSR PC,STYPEC : 1ECHO CHAR
€208 0Ogee20 0e2le2? 000060 CMP (SP), 880 :1CHAR ¢ 07




MRINDEC-11-DZRKH-E
TTY INPUT ROUTINE

DZRKHE.P

i
02§t Pt s Pt Pt Pet Pt Pme Pt
od

KRR Fororo
O NO U L WY~

RV
FREIBVS

11

Qccbay
022626

022674
022704
022710
02c712

2720

022726
022734

D2e74e

022754
022762
022764
022772
022774

023004
023012

023014
023016
023022

Q02420
g21627

e

011646
016666
105777
100375
117766
042766

026627
001013
105777
10037S
117746
Q42716

010346
012703
022703

MACY1l

000087

002060
0coo0z

000002
177778

001212

000aC4
156234

156230
177600
00000
156202
156176
177600
000021
000004
000004

000040

02312
023l

R

e\ 73z)

000002

000004
000004
000c23

000140
000175
00co04

J10

04-NOV-76 13:36 PAGE l&7

BLT 18% : :BRANCH IF rES
MP (P}, 867 +;CHAR » 77
E?T 183 ;;gpnn H gr YEE
C 860, (5P + t 1STRIP-OFF ASCII
8T 2(5P) :+1S THIS THE FIRST CHAR
BEG 17§ : \BRANCH IF YES
ASL (SP) $ N0, SHIFT PRESENT
ASL (SP) s "CHAR OVER T0 MAKE
ASL (SP) 1 ROOM FOR NEW ONE.
17%: INC 2(SP) : 'KEEP COUNT OF CHAR
BIS -2(5P), (SP) :1SET IN NEW CHAR
BR 7§ :1GET THE NEXT ONE
18%:  TYPE SQUES 1 TYPE 7(CR) <LF>
208 : 'SIMULATE CONTROL-U

B8R
.DSABL  LSEB

o3 HERERRHIMHEEE SRR IIEEPHII RT3 R R SR
:#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

s %CALL:
L ROCHR + s INPUT A SINGLE CHRRACTER FROM THE TTY
L3 RETURN HERE : :CHARACTER IS Oh THE STACK
: : 'WITH PARITY BIT STRIPPED OFF
SROCHR: MOV (SP),=(5P) - :PUSH DOWN THE PC
MOV 4(sp},2(SP) $ JSAVE THE PS
18: 7578 387KS ::WAIT FOR
BPL 18 : 1A CHARACTER
MOVE  JSTKB,4(SP) ' READ THE TTY
BIC $$C<177> . 4(SP) ::GET RID OF JUNK IF ANY
CHP 4(SP), #23 1116 IT R CONTROL-5”
BNE 3% s sBRANCH IF NO
2s8: 1STB  Q8TKS :WAIT FOR A CHARACTER

BPL 2$ ;;LOOP UNTIL ITS THERE
MOVB J$TKB, -(SP) ; ;GET_CHRRACTER

BIC $1C177, (5P) ::MAKE IT 7-BIT ASCII
CMP (SP)+, k21 ::1S IT R CONTROL-Q?
BNE 28 :+IF NOT DISCARD IT
BR 18 : 1YES, RESUME
3s: CMP 4(SP), 8140 2+ 1S 1T UPPER CASE?
BLT 4§ : 'BRANCH IF YES
CMP 4(SP), 8175 :+1S IT A SPECIAL CHAR?
BGT 4§ : 1BRANCH IF YES
BIC $40,4(SP) s 'MAKE IT UPPER CRSE
4§: RT1 ::G0 BACK TO USER

3 O R
s $THIS ROUTINE WILL INPUT R STRING FROM THE TTY

#CALL:
Ly ROL IN + s INPUT A STRING FROM THE TTY

S¥ RETURN HERE : 'ADDRESS OF FIRST CHARACTER WILL BE ON THE STAC
S ¥ + : TERMINATOR WILL BE A BYTE OF ALL 0'S

SROLIN: MOV R3,-(SP) s sSAVE R3

18: MOV $StTYIN, R3 : :GET ADDRESS

28: CMP s$TTYIN®S. ,R3  ::BUFFER FULL”
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MRINDEC-11-DIRKH-E MACYIl £7.722) OM-NOV-78& 123:36 PAGE 128

DoRRHE.P11 TTY INPUT ROUTINE

5265 023026 10140S BLOS 48

S R
o} J+

g2 853833 122713 002177 108: CMP 8177, lR3)
5269 023040 001003 BNE 33

c279 (023042 104400 001212 4§: TYPE $QUES

g271 02304 000763 BR 1§

5272 003050 111337 023120 33: MOVB  (R3),9%
€273 (023054 104400 023120 TYPE 9§

Se74 023060 122723 000015 CMPE kIS, (R3)+
5275 023064 001356 BNE 2¢

€276 023066 105063 177777 CLRB  -1(R3)

5277 023072 104400 001214 TYPE SLF

€278 023076 012¢03 MOV tSP)+,R3
€279 023100 011646 MOV (SP), 2(SP)
S280 (023102 016666 DCOODY 00COO2 MOV 4(sP} . 2(sP)
5281 023110 Q12766 023122 00000 MOV 23TTYIN, §(SP)
€282 023116 000002 RTI

5283 023120 000 9§ .BYTE O

€284 02312l 000 .BYTE O

S285 022122 000010 $TTYIN: .BLKB 8.

S286 023132 05253 00S01S 000 §CONTLU: .ASCIZ /#U/<15> (12>
€287 0223137 136 006507 000012 $CNTLG: .RSCIZ /16/¢18>¢1d>
5288 023144 00SOIS 053523 020122 §MSWR: .ASCIZ <15)¢12>/SWUR = /
£289 0234152 020075 000

€230 023155 O40 047040 053505 SMNEW: .ASCIZ ~/ NEW = /
€291 023182 036440 000040

+sBR IF YES

+:G0 RERAD ONE CHARACTER FRCM THE TTY
+sGET CHARACTER

++IS 1T A RUBOUT

;s SKIP IF NOT

s JYPE R '

:sCLEAR THE BUFFEF AND LOOP

; ;ECHO THE CHRRACTER

; s CHECK FOR RETURN

+;LOOP IF NOT RE™JRN

; :CLEAR RETURN (THE 15)

;; TYPE R LINE FEED

;s sRESTORE R3

; sADJUST THE STACK AND PUT ADDRESS OF THE
H FIRST RSCII CHARACTER ON IT

; s RETURN

; ; STORAGE FOR ASCII CHAR. TO TYPE
; 3 TERMINATOR

; JRESERVE 8 BYTES FOR TTY INPUT

; s CONTROL *“U”

; ;CONTROL “G”




MRINDEC-11-DZRKH-E
D{RkHE.PLI

5292
5283
S234
5235
5296
5297
5298

023166
023170
023176
023200
023202
023204
023206
023210

MACY1L £7(732)

L10

O4-NCV-76 13:36 PRAGE 129

RERD RN CCTAL NUMBER FROM THE TTY

Qle60!
012600

000002
00C0o00

000004 000002

177770

000012
023266

.SBTTL RERD AN OCTAL NUMBER FROM THE TTY

S RERRREREAEEHRERARLEREREREEREXRERFEXRERERXERRSRREXHEREERRRRERES &
;iTHIS ROUTINE WILL RERD AN OCTAL (ASCII) NUMBER FRJM THE TTY RND
:#CHANGE IT TO BINRRY.

::CRLL:

: RDOCT - sREARD AN OCTAL NUMBER
S RETURN HERE :+LOW ORDER BITS RRE ON TOP OF THE STACK
s ¥ : 'HIGH OROER BITS ARE IN SHICCT
$RDOCT: MOV (SP),=(SP) » :PROVIDE SPACE FOR THE
MOV 4(SP},2(SP) : 1 INPUT NUMBER
MOV RO,-(4F) : :PUSH RO ON STACK
MOV R1,-(SP) s sPUSH R1 ON STACK
MOV R2,-(SP) : :PUSH R2 ON STACK
18: RCLIN : *READ AN RSCIZ LINE
MOV (SP)+,R0 : :GET ADDRESS OF 1ST CHARACTER
gts Eé ;s sCLEAR DATA WORD
23: MOVB  (RO)+,-(SP) : :PICKUP THIS CHARACTER
BEQ 33 s 1F ZERO GET OUT
RASL Rl -
ROL R2
ASL Rl s s ¥4
ROL R2
ASL RI s s #8
ROL R2
BIC 81C7, (SP) :;STRIP THE PSCII JUNK
ggn égp)i,n1 ;;ngopln THIS DIGIT
35 ST (SP)+ + *CLEAN_TERMINATOR FROM STACK
MOV R1,12(SP) s 1SAVE THE RESULT
MOV R2.SHIOCT
MOV (SP)+ R2 s sPOP STACK INTO R2
MOV (5P)+ Rl :'POP STRCK INTO RI
MOV (5P)+.RO :1POP STACK INTO RO
RTI s :RETURN
§HIOCT: .WORD O : *HIGH ORDER BITS GO HERE




MRINCEC-11-CZRKH-E

{RKHE.P1L

5330
€331
5332

333

334
8335
€336
8337
€338
5339
S340
£341
S534¢
g343
o344
S345
5346
€347
€348
o349
£380

023430
023432

MACY1l €7(732)  QO4-NOV-78
RERD R DECIMAL NUMBER FPCM THE TTY

M10

13:36 PrGE 130

.S5BTTL READ A DECIMAL NUMBER FROM THE TTY

$ERREEE A RERE AR R RN RRREERERRRRRRRERE RS FRE LB R RN R RARE S 4
s #THIS ROUTINE WILL RERD A_DECIMAL (ASCII) NUMBER FROM THE TTY AND

; #CHANGE IT TO BINARY. IF TOO MANr CHARACTERS OR AMY ILLEGAL CHARACTERS
; #ARE RERD A _"7" FOLLOWED BY A CHRRIAGE RETURN-LINE FEED WILL BE TYPED.
; #THE COMPLETE NUMBER MUST BE RETYPED. THE INPUT IS TERMINATED BY THE

; #USER_TYPING R CARRIAGE RETURN. THE RANGE OF THE INPUT NUMBER IS

ALL:
%
¥

011648 SRDDEC:
D16BEB
C10046
010146
010246
104410 13:
012600

010037 023436
0CS046
pesoee
122710
001001
112002
112001 23:

001424
000080

122701

003032
000071
170300

003004 0000o2

00CJSS

122701
002427
032716
001024
006316
011646
006316
006316
062616
102416
162701
060116
102412
000752
005702 38:

000C&0

0000le 4§:

005726 cs:
105010

RODEC

RETURN HERE

MOV
MOV
MOV
MOV
MoV
ROLIN
MoV
Mov
CLR
CLR
cMPB
BNE
MOVB
MOVB
BEG
CMPB
BGT
cMPB

SP)
SP)+, (SP)
5§

8’0,R1
R1, {SP)

(
(
(SP)
(
(

(SP)
(SP)+,12(SP)
(SP)+,Re
(SP)+,R1
(SP)+,R0

::EOEITIVE 32767 TO NEGRTIVE 32768.

;;READ A DECIMAL NUMBER
; NUMBER IS ON TOP QF THE STACK

; s PROVIDE SPACE FOR

; s THE INPUT NUMBER

; ;PUSH RO ON STACK

; sPUSH R1 ON STACK

; s PUSH R2 ON STACK

1sRERD AN ASCIZ LINE

; 1RDDRESS OF 1ST CHAR.

; s SAVE _INCARSE 0 BRD INPUT
; ;CLEAR DATA WORD

s sSIGN SET POSITIVE

;;SEE _IF R MINUS SIGN WARS TYPED
;3BR IF NO MINUS SIGN
;;SAVE FOR LATER USE

; ;PICKUP THIS CHARACTER
;3GET OUT IF ZERO

: sMAKE SURE THIS ChAQRACTER
;3 IS A DIGIT BETWEEN 0 & S

;;0ON’T LET NUMBER GET TO BIG
; ;BR IF NUMBER WOULD OVERFLOW

s ¥
; sSAVE FOR LATER
..’q

S1x8.
s %10,
; sOVERFLOW ISN’T ALLOWED
;s STRIP AWAY THE ASCII JUNK
!1A00 IN THIS DIGIT
;;EXESFLON ISN'T ALLOWED
9
s sCHECK IF NUMBER IS NEG
F NO

:3BR I

: s YES--NEGATE THE NUMBER
:sSAVE THE RESULT

+3POP STACK INTQ R2
+sPOP STACK INTO Rl
+POP STACK INTO RO

; sRETURN

; ;CLEAN PARTIAL NUMBER FROM STACK
;3SET A TERMINATOR
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§386 023434 104400
£387 023436 000000

2388 BE3S MBI °Ue
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N10

04-NOV-76 13:36 PAGE 131

RERD R DECIMRL NUMBER FROM THE TTY

TYPE .+ TYPE THE INPUT UP TO BAD CHAR.
BR 12 » L TRY AGAIN
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MaINCEC-11-DlRAN-E
comE.Pll

£330
8341
8332
8333
83N
| £33
| 3%
839
£233
3399
85420
E401
S+)c QJeN4
C4C3 Nov4b (01006
S4d4 02450 (010146
S40S 3452 010246
SuDp 023454 (L1034
v S407? 023vsk 010546
t S48 0260 012746
409 454 016605
; S410 023470 100004
, S411 023472 DOSHOS
SN12 (MM 11276k
S413 0323502 DOSOCO
C4lyd 853504 012703
€418 310 112723
416 023514
5417 023516 016001
S4i8 023522 160105
S4]9 023524 00402
S423 p0s20e
S42l 023530 000774
S422 023532 06010S
€423 DcBM 005702
€424 001002
€425 023540 105716
S426 (2354 100407
€427 023544 106316
S<z8 023%% 103003
5429 0236SL 16663
T430 (02355 052702
8431 Q22362 52702
C432 02366 110223
5433 023570 005720
S4MN (023572 020027
€435 023576 002746
€436 023600 003002
€437 023%3e 010502
438 023604 000764
€439 3606 105726
S440 023610 100003
441 023612 116663
C4d2 023620 105013
443 (023%e2 012605
Cydd (023624 012603
C44E 02362t (12602

coNLEST BINRR

MIINVLY S® e

s &

g22200
000C20

000CSS
023662
000040

023852

00000
000060
000040

000010

\77777

- ! e
1 T JECIMA

c2ll

177777

77776

Bll

cH=MlV-TH  13:36 FBRiE 132
L RND TYRE ROUTINE

.SBTTL CONGERT BI'WkRr 70 DECIMAL AND TYPE ROUTINE

(IR RRER BRI RR IR EE SRR AR PR R R BRI R R R RFS SRS EERARRIRAREI S
;#THIS ROUTINE IS USED TO CHANGE R 16-81T BINARY NLMBER TC Q S-LIGIT
:#3IGNED DECIMAL (RSCII) NUMSER AND TYPE IT. DEPENDING ON WHETHER THE
;#NUMBER IS POSITIVE OR NEGATIVE R SPACE CR A MINJUS SIGN WILL BE TYPED
;#BEFORE THE FIRST DIGIT OF THE NUMBER. LERCING ZEROUS WILL ALWAYS BE

::REPLRCED WITH SPACES.

+#CRLL:
8 MOV NUM, - (SF)
] TYPDS
$TYPDS:
MOV RO,-(SP}
MOV Rl,=-(SP)
MOV R2.-(5pP)
MOV R3. -(SP)
MOV RS, -(SP)
MOV 820200, - (SP)
MOV 20(5P) RS
BPL 18
NEG RS
MOVBE  #°-,1(SP)
18 | CLR RO
MOV 8SDBLK,R3
MCVE 8' (R3¢
cs: CLR R2
MOV $DTBL (RG),R!
38: SUB R1,RS
BLY 48
INC R2
B8R 3
43: ROD Rl,RS
15T R2
BMNE cs
1STB  (SP)
BMI 78
c3: ASLB  (5P)
BCC X
MOVB  1(SP),-1(R3)
BS: BIS 2'0,Re
s ¥ BIS 8 R
MOVB  R2,lR3)+
ST (RO)+
CHP RO, 810
BLY c$
8GT 8
MOV RS,R2
8R 68
8s: 7578 {(SP)+
B8PL Ss
MOVB  -1.5P),-2(R3)
9s: CLRB (R3)
MOV (SP}+,RS
MOV (SP)+,R3
MOV (SP)+.R2

—— - ——— e A——— - —

;1 PUT _THE BINARY NUMBER ON THE STRCK
360 TO THE ROJTINE

; sPUSH RO ON STACK

; sPUSH R1 ON STARCK

; sPUSH R2 ON STRCK

: ;PUSH R3 ON STRCK

; sFUSH RS ON STACK

+sSET BLANK SKITCH AND SIGM
;3 GET THE INPUT NUMBER

:+BR IF INPUT IS POS.

::MAKE THE BINARY NUMBER PQS.
+sMRKE THE RSCII NUMBER NEG.
s ZERO_THE CONSTANTS INDEX

1 SETUP THE OQUTPUT POINTER
1;SET THE FIRST CHARARCTER TO R BLANK
;;CLERR THE BCD NUMBER

+;GET THE CONSTANT

; ;FORM THIS BCD DIGIT

:;BR IF DONE

; ; INCRERSE THE BCD DIGIT BY |

; sRDD BACK THE CONSTANT
+:CHECK IF BCD DIGIT=0
s;FALL THROUGH IF O
+:STILL DOING LERDING 0°S?
;;EgDIF YES

s YES--SET THE SIGN
; sMAKE THE BCD DIGI
<:MAKE IT R SPACE I
s sPUT _THIS CHARACTE
; JUST INCREMENTING
++CHECK THE TRBLE I
;G0 DO THE NEXT DIGI
+:6G0 TO EXIT

:;GET THE LSD

;G0 CHANGE TO ARSCII

+sWAS THE LSD THE FIRST NON-2ERO?
:3BR IF NO

s YES--SET THE SIGN FOR TYPING
;;SET THE TERMINATOR

:sPOP STRCK INTO RS

; sPOP STACK INTO R3

; ;POP STRCK INTO R2

CIl
T _ALREADY A& DIGITY

T RS

F NO

R IN THE OUTPUT BUFFER
NOEX

T
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DIRKHE. P11 CONVERT BINARY TO SECIMAL AND TYPE ROUTINE
Sy4h 023630 D1260) MOV (SP)+,R] ::POP STACK INTJ Rl
Syy® 033632 012600 MOV SF14'RO ::00P STACK INTO RJ
Swsg 02 60%400 023662 TYPE $DBLK ::NCW TYPE THE NUMEER
Swyg (023680 Q1ebSE 0C20Ce 00020y MOV 2(SP7,4(SP) ::ADJUST THE STACK
€450 Qo34 0126:6 MOV (SP)+. (P
S48] G2 €002 RTI - :RETUPN TC USER
E452 (023852 23420 €OTBL: 10000.
§e53 033654 001750 1000.
SS9 023656 QOC1H4 160
SeSS JEZ3ED CC2C. 10

S-SE  l&3kee 02007M $OBLK: .BLKW W
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D11

! VR MEC=1i=000RR-E Malril 2T T3z q=hov-Th 13:36 PRGE 134

ooRaeE el *Tee 8 TN
| gngg .SBT"L  TYPE ROJTINE
i SwS? : ;i'!ii!!!lii!li!!iliiiil!f!*i!llil!!i!liiiili!f!ilfiiflii*iiilifi
S50 : #ROJTINE T0 TYPE nsc'g MESSAGE. MESSAGE MUST TERMINATE WITH A O BYIE.
S ] :#THE ROUTINE WILL INSERT A NUMBER OF NULL LHARACTERS AFTER A LINE FEED.
| Sus2 : #NOTE] : SNULL CONTRINS THE CHARACTER TO BE JSED AS THE FILLER CHARACTER.
S4E3 : #NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED.
215 ; ¥NOTE3: SFILLC CONTAINS THE CHARACTER TC FILL AFTER.
nd=}-] s
S55 ;#CALL:
S4b7 2#]) USING A TRAP INSTRUCTION
§3§% ;:on TYPE  ,MESANR . +MESADR 1S FIRST ACOPESS GF AN ASCIZ STRING
5«70 o TYPE
E471 ¥ MESADR
2‘473 o #
47
| S47y D372 1065737 001157 STYPE: 1STB  STPFLG ::15 THERE A TERMINAL?
S475 023676 100002 BPL 13 ::BR IF YES
€476 003700 000000 HALT : HALT HERE IF NO TERMINAL
§477 (22702 0ODMO7 BR s s ' LEAVE
5478 023704 010046 13: MOV RO,-(SP) : :SAVE RO
 S479 (23706 0i7600 0000C2 MOV 22(5P), RO ::GET ADDRESS OF ASCI2 STRING
{5480 023712 112046 28: MOVB  (RO)+,=~(SP) :1PUSH CHARACTER TO BE TYPED ONTO STACK
,  ES481 023714 001005 ENE 4$ :BR IF IT ISN'T THE TERMINATOR
£482 02371p 005726 TST (SP)+ ::IF TERMINATOR POP IT OFF THE STACK
| 5483 023720 012600 B0S: MOV (SP)+ RO : "RESTORE RO
S464 003722 06271€ 000002 33: ADD 82, (SP) : $RDTUST RETURN PC
S48S 023726 000002 RTI : *RETURN
£49 023730 122716 00001l 4§: CMPB  #HT, (SP) : 1BRANCH IF (HT
G487 0237 001430 BEQ 8$
G488 0237% 122716 000200 CMPB  sCPLF, (SP) : :BRANCH IF NOT (CRLF>
E489 023742 001006 BNE 5§
€430 023744 005726 ST (SP)+ sPOP  (CRYCLF> EQUIV
S43] (o374 104400 TYPE ::TYPE A CR AND LF
, S48 023780 001213 SCRLF
€493 023752 105037 024106 CLRB  SCHARCNT s :CLEAR CHARACTER COUNT
€4q4 023756 000755 BR 28 ::GET NEXT CHARACTER
G495 023760 004737 024042 g§: JSR PC,STYPEC ::G0 TYPE THIS CHARACTER
Cuss (csrbt 1e32¢w 001156 &$: cMP8  SFILLC,(SP)+ ;IS IT TIME FOR FILLER CHRRS.”
€437 023770 001350 BNE 2 1 IF NO GO GET NEXT CHAR.
E438 023772 013746 001154 MOV SNULL, - (SP) ::GET 8 OF FILLER CHARS. NEEDED
£499 : 'AND THE NULL CHAR.
5500 023776 105386 000001 78: DECB  1(SP) :sDCES_A NULL NEED TO BE TYPED? __
€501 024002 802770 ot e P1BR IF NO--GO FOF THE NULL OFF OF STACK
SE0z 024004 004737 024042 JSR PC, STYPEC $1G0 TYPE A NULL .
€503 024010 105337 024106 DECB  SCHARCNT : DO NOT COUNT RS A COUNT
gggg 024014 000770 B8R 7¢ HG
g§os :HORIZONTAL TAB PROCESSOR
6508 024016 112716 000040 8s: MOVB &' ,(SP) . REPLACE TAB WITH SPACE
€509 (02 004737 024042 9§: JSR PC,$TYPEC :1TYPE A SPACE
€513 024026 132737 000007 024106 BITB  #7,SCHARCNT : TBRANCH IF NOT AT
£5]1] 024034 001372 BNE 9§ : 1 TRB STOP

€cie2 024036 (00S726 157 (SP)+ ; s POP SPACE OFF STRCK

- S — A e e A el ol . e 4 - —
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INDEC-11-D2RKH-E MACYLl E7\T22) D4-NCV-76 12:36 PAGE 135
HE.PLI TYPE ROUTINE
13 0a4MYL D00 oR 28 ::SET NEXT CHARACTER
14 024042 105777 155102 §TYPEC: TSTB  987PS + \WAIT UNTIL PRINTER IS REARDY
18 gguggg 10037 8PL 3rvpec
16 0ou 116677 005002 15507M MOVB (SP),8TPB . :LCAD CHAR TO BE TYPED INTO DATA REG.
17 0240Se 122766 0C001S 000002 CMPB  8CR,2(SP) -+ 1S CHARACTER A CARRIAGE RETJRN?
18 02406M 001003 BNE 1$ + 1BRANCH IF NO
19 024066 105037 024106 CLRB  SCHARCNT ++ YES=-=CLEAR CHARACTER COUNT
cS20 Qedi72 000406 BR $TYPEX - EXIT
€521 G24074 122766 000012 9205002 13: CMPE  WLF,2(SP) : + IS CHARACTER A LINE FEED?
Sg22 J24102 0CIN02 BEQ STYPEX - :BRANCH IF YES
€523 024104 106227 INCB  (PC)+ ::COUNT THE CHARACTER
€524 029106 00CCO0 $CHARCNT: .WORD O : + CHRRACTER COUNT STCPASGE
§535 Qo410 000207 $TYPEX: RIS PC

it
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.SBTTL DOUBLE LENGTH BINARRY TO OIVAL ASCII CONVERT ROLTINE

SRERBREEERRRARERERERE R ERFRE NI R LSRRI SR RRERES IR NSRRI AR RREERRR A
STHIS ROUTINE WILL CONVERT A 32-BIT UNSIGMED BINARY NUMBER TO AN

NAINDEC-11-DoRKH-E MACY1]l E7(722) D04-NOV-76 13:38 PAGE 136

DoRKHE. P11 DOUBLE L‘NuTH BINARRY TO OCTAL RSCII CONVERT ROJTINE
5527
€528
£529
5530
€531 : #UNSIGNED OCTa4L ASCIZ NUMBER.
€632 *cnu.
£533 ¥ MOV 8PNTR, - (SP)
5534 ‘¥ JSR FC, 2880820
5535 ‘ RETURN
5536
5537
€538 Q24112 104413 $0B20: SAVREG
S539 Qo114 016601 00QOOCE MOV 2(SP)
ES40 024120 012705 024221 MOV umﬁum ,RS
6S41 024124 012704 009014 MOV l2. Rq
SS42 (024130 012703 177770 MOV $4C7 R
543 0241d 012100 MOV (R4, RO
SSH4 (02413 012101 MOV (R1)+.RI
€545 024140 005002 CLR R2
Eohb 0oyl 110245 18: MOVB  R2,-(RS)
S547 QOoulyy 010002 MOV RO.R2
SS4B8  Oo414e 005308 DEC RY
SS49 (024150 003007 BGT 38
gE50 024152 00I40S BEO 28
S551 024154 005205 RS
S552 (024156 0I0SE6 000002 RS,2(SP)
5553 Q2wibe 583314 RESREG
SS54 024164 07 RTS PC
SSSS 024166 006203 28: asr R3
6E56 024170 006001 38: ROR R1
€557 Qevl7e 006000 ROR RO
€S8 Q24]74 006001 ROR Rl
£559 (24176 006000 ROR RO
SS60 02420C 006001 ROR RI
€Sl 024202 006000 ROR RO
SSee 02u204 Q040302 BIC R3,R2
€563 024206 062702 0000 ADD 2'0,R2
SEEY QOev2le 000753 8R 1S
6565 QOo+4214 000016 §OCTVL: .BLKB 1.

: :POINTER TO LOW WGRD OF BINARY NUMBER
:ICALL THE ROUTINE
}1THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE

; sGAVE ALL REGISTERS

: :PICKUP THE POINTER TO LOW WORD
:1pOINTER 76 DATA TABLE
;100 ELEVEN CHARACTERS

'MA
: LOWER WORD
;1 HIGH WORD
: TERMINATOR
,,PUT CHARACTER IN DATA TABLE
:GET THIS DIGIT
::COUNT THIS_CHARACTER
}1BR .~ NOT THE LRST DIGIT
:BR IF IT IS THE LAST DIGIT
,,RLL DIGITS DONE-ACIUST POINTER FOR FIRST
:ASCIZ CHAR. 8 PUT IT ON THE STACK
: JRESTORE ALL REGISTERS
{IRETURN T0 USER
; iEQSTTION THE MASK FOR THE LAST DIGIT
,,p SITION THE BINARY NUMBER FAR
THE NEXT OCTAL DIGIT

s MASK OUT ALL JUNK
IMAKE THIS CHAR. ASCII

!GO PUT IT IN THE DATA TABLE
: iRESERVE DARTR TABLE

P




MRI
D<RK

09
5610

AN
— O NN LW

e
o

o

C=11-DIRKH-E

Pl

OlUBL

MACY1l
LENGTH B

000002
024412
000082

oeoct2
024342
024344

000080

P

i?t???)

NARY 70 DECIMAL

Gll

o ikeL RscH CBnERT RBDT v

.SBTTL DOUBLE LENGTH BINARRY TO DECIMAL ARSCII CONVERT ROUTINE

o AR AR R RN AR RR RN RIS ERRRLEERIRRRERRS S 4
:#THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED
+#DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE

+#POSIT
;:CRLL

L]
s &
]

H

$0B20:

024330

80 Lot

38:

4s:

R
STNPUR:

LM

IVE.

MOV
JSR
RETURN

8PNTR, -(SP)
PC, 38$0820

2(SP),R2
830ECVL , RO
R0, 2(5P}
(R2)+,Rl
(R2)+ . R2
210. 48
sSTNPUR, RY
asrnpua+a.ns

3
(R4),R1
R2
(RS),R2
3
R3
28
(R4)+,R!
R2
(R4)+,R2
(RS)+. (RS)+
3'0, R3
R3_tRO)+
BPC)+

1§
(RO)+

PC

; ;POINTER TO LOW WORD OF BINARY NUMBER
;s THE FIRST ACDRESS OF ASCIZ
;1S ON THE STRCK

s sSAVE REGISTERS

:;PICKUP THE DATA POINTER

+sGET RDDRESS OF “SOECVL™ STRING

; ;PUT ADDRESS OF ASCIZ STRING ON STACK
; s PICKUP THE BINARY NUMBER

;3SET UP 70 DO 10 CONVERSIONS
; ;RDDRESS OF TEN POWER

:sCLEAR PARTIAL
:'SUBTRACT TEN POWER

:+BR IF TEN POWER TO LARGE
“EBSP1 T0 PARTIAL

: 'RESTORE SUBTRACTED VALLE
s MOVE TO NEXT TEN POWER

: 1CHANGE PARTIAL TO ASCII
+;SAVE IT

: : DONE?

«:BR IF NO

: I TERMINATOR
s 'RESTORE REGISTERS
TURN

¢11.0€09
;;1.0E08
:;1.0E07
;+1.0E06
;3 1.0E05
;3 1.0E04
;;1.0E03
;31,0802

— — ———— b s v . 8 el
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i1

024400
G24402
024404
024406
o440
Ce44i2

DOUBLE LENGTH BINARY TO DECIMAL ASC

300000
000012
000060
000001
080090
£oC014

H1l

MACYLL £7(732) 0O4-NCV-76  13:36 PAGE 138
Il CONVERT ROUTINE

2

OO0

$OECVL: .BLkB l2.

3 1.0E0L
1 1.0E00
: sRESERVE STCRAGE F2R ASCIZ STRING
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MAINDEC-11-DoRKH-E MACY1l £71732) QY4-NOV-76 13:36 PAGE I
DZRKHE. P11 SJPRS - TYPE NUMERICAL ASCIZ STRING, REFLACE LEADING 0'S BY BLANKS

5628 40600 .SBTTL SUPRS - TYPE NUMERICAL ASCIZ STRING, REPLACE LEARGING 0'S BY BLAN

5629 40610 .SBITL_ SUFRSL - TYPE NUMERICAL ASCIZ STRING, LEFT JUSTIFY

ﬂbgﬂ 4Obe N7 FPROM S1SHAC

8631 il%]

S632 Q024426 010046 40640  SUPRSL: MOV RO, -(SP) :SAVE RO

5633 024430 005037 (C245!6 40650 CLR sub2

8634 Oco4434 016600 OOOCOM 40660 MOV 4(SP),RO

5635 0e4440 000408 40670 BR SUPL

8636 40580

5637 D24442 010046 4y0eS0 SUPRS: MOV RO, =(SP) :SAVE RO

5638 Oo444d 016600 000004 40700 MOV 4(4P) RO :PICKUP THE POINTER

€639 (24450 010037 024516 40710 MOV RO, sub2 :SAVE FOR TYPING

SE40  DoYMSH 40720  SUPI:

S64l 024454 105710 40730 18§: TSI8  (RO) : TERMINATOR?

SN2 Do945e 001406 40740 BEQ 28 'BR IF YES

Se43 Oo44b0 122710 0000&D 40750 CMPB  #'0, (RO) : 1S THIS AN ASCII “0"?

544 024464 001006 40760 BNE 4$ : NO

SEYS (Qo44kb [12720 000040 40770 MOVB  #40, (RD)+ :REPLACE IT WITH "BLANK"

Se4e Do4472 000770 40780 BR 13

8647 0244749 005300 40790  28: DEC ) :BACKUP BY 1

SE48 02476 112710 000060 40B80G MOVB  #°'0, (RD) sASCIT “0"

SE4S (0o4s0e 005737 024516 40810  uS: ST SUP2 :LEFT JUSTIFY?

5650 024506 001002 40820 BNE 13 *NO

58] 024510 010027 024516 40830 MGV RO, SUP2 ' YES

S652 024514 104400 40840  SS: TYPE :GC TYPE

SEE3 D24516 000000 40850 SUP2: .WORD

5654 (024520 012600 40860 MOV (SP)+.R0 :RESTORE RO

5ESS 024522 D126l 40870 MOV (5P)4, (5P) RESTORE THE STACK

EESE 024624 000207 42880 RTS PC *RETURN




MAINDEC-11-DZRKH-£
DIRKYE.PLL

5657
5658
5

bl
Sbbe
5663

SbbY

024616

Q24
024630

024634
024E3t

MACY1l 27°(732)

INTESER MULTIPLY ROUTINE

0oaocle

000014

00a0e2!

000012
00C010

J11

04-NOV-76 13:36 PRGE 140

.SBTTL INTEGER MULTIPLY ROUTINE
$3RAREE R R R AR R R R AR ER RS SRR SRR RRRRRRNR S 4

s #CALL

LR R B B B 5 W W

EX R R FN Y NI KR ¥ N Y

SMULT:

18:

e3:
33:
43:

MOV
MoV

JSR
RETURN

MULTIPLER, -(SP)

MULTIPLICAND, -(SP)

PC,a#

MULT

g
: sPRODUCT IS ON THE STACK

PRODUCT

14(SP),R2
(SP)

R

7. ,-(SP)
RO

45

Re,RO

RG

Rl

{SP)
(SP)+, (SP)

RO, 12(SP)
Ré 10(SP)
(5P)+ Re
(SP)+,R]
(SP)+,R0
PC

; PUSH RO ON STACK

; ;PUSH R1 ON STACK

; s PUSH R2 ON STACK

: sCLEAR THE SIGN KEY

;;GET THE MULTIPLICAND

: sBR_IF PLUS

13SET THE SIGN KEY

s sMAKE THE MULTIPLICAND POSTIVE
+;GET THE MULTIPLIER

+sBR IF PLUS

+ sUPDRTE THE SIGN KEY

;s MAKE THE MULTIPLIER POSTIVE
;:SET THE LOOP COUNT

; sSETUP FOR THE MULTIPLY LCOP
s;DON'T ARDD IF MULTIPLICAND = 3

- ;POSITION THE PRRITIAL PRODUCT AND

s THE MULTIPLICAND

;;ggs ?LhoBITS OF THE MULTIPLICAND BEEN DONE?
: 1SHOULD PRODUCT BE NEGRTIVE?

+1G0 TO EXIT IF NO

:1YES--S0 MAKE IT SO

. s CLEAR SIGN INFO. OFF OF STACK

;;Egg,gne PRODUCT ON THE STACK (MSB’S)

: :POP STACK INTO R2

s :POP STACK INTO Rl
++POP STRCK INTO RO




MRINDEC-11-DIRKH-E
DSRKHE.PLL

50y
5705
5706
5707
§708
5703
£710
6211
§r12
5713

714
£715
5716
5717
5718
5719

024640
028b44
024652

024660
0246656
Q24674

024704
024706
024710
024712
024714
024720
02472
024730
024732
024736
024740
024742
024744
024750
024754

024760
024762
024764
024772
024776
025000
025004
025006
025010

gz2s0ie
025014

MRCYLL e7(722)

INTESER DIVIDE ROUTINE

013746
012737
104400

000241
000408
006100

CSC034,
Ce+bS4 000034
024676

06004 000034
0GB002 000004

000017

000021
000024
000022

000003

000020
000001

000003 000014
1772777

000002

K1l

O4-NOV-76 13:36 PAGE 14!

40s20
40930

L L £ L L L
Pt Pt o Pruct Pt Py Pt P
n
o

Pt Pt Pt Pt Pt Pt B & e
000000

.SBTTL INTEGER DIVILE ROUTINE
!CRLL

E MOV LOW DIVIDEND -(sp) s THE HIGH DIVIDEND MUST BE ¢ 1/2
Ly MOV HIGH DIV IDEND.- : AS LARGE AS THE DIVISOR
Sk MOV DIVISOR, -SP)
S JSR PC,SDIV ) .
" RETURN sQUOTIENT & REMAINDER ARE ON THE STACK
S ¥ “y*=0 IMPLIES NO ERROR
2k “y*=1 IMPLIES ERROR OCCURRED
s ¥ “C"z0 DIVIDE OVERFLOW OCCURRED
;: »C"=1 ATTEMPTED TO DIVIDE BY ZERO
[
' ]
E: STACK NO ERROR OVERFLOW DIVIDE 8Y ZERO
S4 TOP REMAINDER ALL ZEROS ALL ONES
s ¥ +2 QUOTIENT ALL ZEROS ALL ONES
SDIV: MOV 34, -(5P) :SAVE CURRENT TRAP VECTOR
ggxp 8¢, 34 :SET UP TRAP VECTOR
18: MOV 23, (SP) :REPLACE NEW PC
MOV 4(SP) 34 :RESTORE OLD TRAP VECT
MOV 2(SP) 4(SP) *SAVE PSW
RTI ‘RESTORE PSW
2s: BIC 817, (SP) :STRIP AWAY CONDITION CODES
MOV RO, -(SP) PUSH RO ON STACK
MOV RL.-(SP) :PUSH R1 ON STACK
MOV R, -(SP) :PUSH R2 ON STACK
MOV R3) -(5P) :PLUSH R3 ON STACK
CLR -(5P) *SAVE A PLACE FOR SIGNS
MOV $17. -(SP) SETUP THE ITERATION COUNTER
MOV 24(5P), Rl :PICKUP THE DIVIDEND

MOV 22(5P) 'R0

BPL 33 s CHECK THE SICN
DECB  3(SP) *KEEP TRACK JF THE SIGN
NEG RO :AND NEGRTE SHE ORIGINAL
NEG Rl : NUMBER
SBC RO
38: MOV 20(SP),R2 :PICKUP THE DIVISOR
CMP $]1.R2 IF THE OIVISOR IS 1 SKIP THE REST
BEQ 13& :YES
ST R2
BLT 4§ s CHECK THE SIGN
BGT 13 oxvzsoa OF 0 IS R NO-NO
BIS 23 14(sp) :SET V" § "C*
MOV s-1 R 'SET Rsnnrnoen TO ALL GNES
BR 9§ EXIT
4§: égc E(SP) :KEEP TRACK OF DIVISORS SIGN
5$: NEG na :NEGATE THE ORIGINAL NUMBER
&3: cLC :CLEAR “C*
BR 8% :START FORMING QUOTIENT
78: ROL RO 'POSITION MSB’S




£760

761

762
5763
S764
S765
5766
5767
Sre8
S789

cc0lb
025020
025022

MAINDEC-11-DIRKH-E

DRKHE.PLL INTESER DIVIDE RQUTINE

010203

0226ek
000763

MACY1l &7(732)

000C02 0CO3J1IM

000001

000020
000016

0coo0e

L1l

04-NOV-786 13:36 PARGE 142

41480
41490
41200
41510
41520
41530
41540
41550
41560
41570
41580
4i590
41600
41610
41620
41630
41640
41650
41660
41670
41680
41690
41700
41710
41720
41730
41740
41750
41760
41770
41780

9%:

10%:

118:

128:

13%:

MOV
ADD
8cc
MOV
ROL
DEC
BNE

TST
BPL

RO,R3
Ra R3
g8’
R3,RO
Rl
(SP)
78
Ri
$
ca 14(SP)

,e0(SP)
IB(SP)
#)+,R3
P)+ Re
P)+ Rl
P)+ RO
P)+,2(5P)

P)+, (SP)+

nw tnuunuﬁﬁc»—af —=38-

>—e —

; LOPY

COHPQRE DIVIDEND &
:BR IF DIVIDEND > D
;REMAINDER AFTER_TH
QUOTIENT BIT ENTER

0VERFL0H9

:BR_IF NO

:SET *V* IN RETURN STATUS WORD
;SET REMAINDER TO ALL ZEROS
:COPY REMAINDER INTO QUOTIENT
:CLEAR COUNTER FROM STACK
ssn?énogn SIGN CORRECTION NEECED?
:NEGATE REMAINDER

:CLERR SIGN

:BUT_DON’T FORGET QUOTIENT
ggO}IENB SIGN CORRECTION NEEDED?
sNEGATE QUOTIENT

:RETURN QUOTIENT AND

s REMAINDER TO USER

;POP STACK INTO R3

:POP STACK INTO R2

:POP STACK INTQ RI

:POP STACK INTO RO

:SETUP TO RETURN CONDITION CODES
: RETURN

:POP THE STACK




579]
§743

025160

MAINDEC-11-DIRKH-E
DIRKME.PLL

000002

MACY1l &7(722)

000022
000022
000022
000022

000022
009022
000022
000022

M1l
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SAVE AND RESTCRE RJ-RS POUTINES

.SBTTL SAVE AND RESTORE RO-RS ROUTINES
SRERMERRRARRERERRRRRAERERERRRREEFRREERERRRERRSERRRARRRREERARELS 4

 §GAVE RO-RS
:CRLL

*TOP---(+16)

¥ +2---(+18)
; # +4---RS
;% +---RY
:% +8---R3
s #+10---R2
s #412--=R]
; #414---R0

$SAVREG:

; *RESTORE RO-RS
RESREG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTI

iCRLL

snssns

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTI

2218y, -(SP)
22(5P) ) -(5P)
22(5P) ) -(5P)
22(5P) ) -(SP)

SAVREG
iUPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE:

:sPUSH RO ON STACK
:1PUSH R1 ON STACK
::PUSH R2 ON STACK
'1pUSH R3 ON STACK
,,PUSH R4 ON STACK
*PUSH RS ON STACK
: 1SAVE PS OF MAIN FLOW
: 1SAVE PC OF MAIN FLOW
:1SAVE PS OF CALL
! 12AVE PC OF CALL

;RESTORE PC OF CALL
,,RESTORE PS OF CALL
;RESTORE PC OF MRIN FLOW
: tRESTORE PS OF MAIN FLOW
: 1POP STACK INTO RS
; ;POP STACK INTO R4
:1POP STACK INTO R3
“iPOP STACK INTO R2
,POP STACK INTQ Rl
: 1POP STACK INTO RO




MRINDEC-11-DZIRKH-E

DZRKHE. P11 RANDOM NUMBER GENERATOR ROUTINE
5836 41820
5837 41830
5638 41840
8843 11EeB
5841 41870
Sg42 025224 41880

843 Dzgeed Dio0d 41890
844 02500k 010146 41900
SB4S 025030 010246 41910
846 025232 010346 41920
€847 025234 DI0446 41930
Se4s 02533 017604 000012 41940
5849 41950
830 025242 011400 41950
851 025044 016401 000002 41970
852 (25250 012703 177771 41980
E3 (025054 00SCO2 41990
854 005056 006300 42000
555 025260 006101 43010
Se5f Q25262 006102 43020
857 005264 005203 42030
5§58 025266 001373 42040
£3589 (25570 0b1400 42050
850 025072 005501 42080
5861 025074 D401 000CC2 42070
€962 025300 005502 42080
863 025302 062700 001057 42090
SBed 025306 005501 42100
865 025310 005502 42110
866 025312 062701 047401 42120
€967 025316 005502 42130
668 025320 062702 0000GE 42140
869 025324 060200 42150
£870 (0o532b 005501 42180
5871 025330 010014 42170
£872 (025332 010164 000002 42180
€873 025336 012604 42190
€874 (025340 012603 42200
€875 025342 012602 42210
876 Go5a4d 019601 42220
€877 025346 012600 42230
5878 025350 062716 00CO02 42240
€879 (025354 000207 42250
880 025356 123456 42260
£6B] 025360 176543 Y227
Eeg2 025362 001201 42280
€683 02G364 062465 42290
€884 00€366 176105 42300
S88S (025370 174532 42310
Cegh 005372 157650 42320
Ecg 374 030783 42330
CESR 02CI7p 131547 42340
€289 [z54d0 032070 42350
€E3. 0zo4B2 1239ck 42350
€E9] 02S40N 176593 42370

MACY1l £7(732)

N1l

04-NOV-76 13:36 PRAGE 144

.SBTTL RANDOM NUMBER GENERATUR ROUTINE

s #CALL:

$RAND:

13:

RSDRVL :
RSDRVH:
RSFLUNL ¢
RSFUNH:
RSCYLL:

JSR

RETURN

MOV
MoV
RDD
RTS
123456
176543
1201
62465
176105

¢ 174632

157650
30753
131547
32070
123456
176543

PC,SRAND ;CALL THE ROUTINE
R TURN HERE THE RPNDOH
NUMBER W
SHINUH SLONUH

RO,-(SP) :PUSH RO ON STACK

RI ~(5P) *PUSH R1 ON STACK

R2,-(SP) :PUSH R2 ON STACK

R3.-(5P) :PUSH R3 ON STACK

R4’ -(5P) :PUSH RY ON STACK

A12(SP),RY :GET POINTER TO THE SAVED SEEDS
:FOR GENERATING THIS RANDOM NUMBER

(R4) RO :GET LO NUMBER SEED

2(R4},R1 GET HIGH NUMBER SEED

$-7,R3 :SET SHIFT COUNT

R2 : ZERQ R2

RO :SHIFT RO LEFT AND

Ri 'ROTATE CARRY INTO R1 AND

R :ROTATE CARRY INTO R2

R3 :CHECK FOR DONE

18 :CONTINUE SHIFT LOOP

(R4}, RO :ADD NUMBER TO MAKE X 129

Rl : PROPOGATE CARRY

2(RY),R1 0D NUMBER TO MAKE X 129

R2 :PROPOGRTE CARRY

%1057, R0 *ADD LOW CONSTANT

Rl :PROPOGATE CARRY

R2 :PROPOGATE CARRY

#47401,R1 :ADD HIGH CONSTANT

R : PROPOGATE CARRY

$6,R2 sADD HIGHEST CONSTART

R2.R0 'REPRIME RO hITH HIGHEST DIGIT

RI : PROPOGATE CAR

RO, (RY) s SAVE RD-SLONUM (FOR USE NXT TIME)

?ép?iﬁgﬂ :SAVE RI-SHINUM (FOR USE NXT TIME)

(SP) ¢+ R3 :POP STACK INTO R3

(SP)+.R2 'POP STACK INTO R2

(SP)+.R] :POP STRCK INTO RI

(SP)+ RO :POP STACK INTO RO

ce (SP) 224325 SP FOR CORRECT RETURN

RRNDOH SE%D FOR DRIVE SELECTION (LO)
RRNDOH SE%D FOR FUNCTION

RQNDOH SEED FOR CYLINDER (LO)
RRhOOH SE%D FOR BUS tRODRESS (LO)
RRNDOH SEE? FOR WORD COUNT (L0)

I
 RANDOH SEED FOR DATA (LO)




Ble

AaNCES-1i-02RNR-E MISYID ET.T22) Q4-NOV-TH  12:36 ERGE I3
::ms e.! EINADY 7D JITAL WRSSID) AND TVPE
§§3§ .SBTTL BINRRY TO OCTAL (RSZII) AMD TYPE
58?1 ll{Qll!lQliiiiilliiI»"»!Qli!ll!!lll6!!0illfii’!!llii!li!llﬂlll!t!
€395 nnrs ROUTINE IS USED TO CWANGE n 16-BIT BINRRY NUMBER T2 Q 6-0IGIT
E23% :#0CTAL (ASCIT) NUMBER AND T(PE IT.
£85" :gmos---emen HERE TO SETLP SUPPRESS ZEROS AND NIMBER OF LISITS TG TYPE
ssqai e MOV NUM, - (SP) ; sMUMBER TO BE TYPED
£330 ;& TYPOS :CALL FOR TYPEOUT
£221 ¥ BYTE N s iNz] 10 & FOR HUMBER OF DIGITS TO TYFE
5302 3 | BYTE M siM=1 Or O
£5C3 ‘8 ;3 1=TYPE LEADING ZEROS
g;gg ¥ « + 0=SUPPRESS LEADING ZERCS
5906 ';srvpon----wsn HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
5907 #§TYPOS CR STYFOC
£908 s #CALL :
5309 ‘¥ MOV NUM, = (5P" « :NUMBER TO BE TYPED
Egﬁ? i+ TYPON ::CALL FOR TYPEOUT
6512 .srvpcc---emsn hoRE FOR TYPECUT OF A 16 BIT NJUMBER
8913 *LRLL
£914 8 MCV NUM, - (S5P) : :NUMBER TO BE TYPED
§g§§ ty TYPOC - :CALL FOR TYPEOUT
-3 |
S317 025406 017646 DO0CCO §TYPOS: MOV 3(SP),-(SP) - :PICKUP THE MODE
$318 028412 1:6637 000001 02563l MOVB  1(SP).SOFILL  ::LORD ZERO FILL SWITCH
£3]19 (26420 112637 02%S¢:3 MOVB  (SP)+ SOMODE+] ..Nunasn OF DIGITS T0 TYPE
£320 NS4 062716 ADD 82, (SP) : s RDJUST RETURN ADDRESS
5321 025430 000406 BR STYPON
€922 Q2G4 112737 000001 02553] §TYPOC: MOVB a1 ,SOFILL :SET THE ZERO FILL SWITCH
€323 02S¥40 112737 002006 0£5633 MOVB  sb, sonooe+1 ..ssr FOR SIX(B) DIGITS
€924 [2S446 112737 000005 228630 $TYPON: MOVE 85, $OCNT +:SET THE ITERATION COUNT
€926 (26454 (01034 MOV R3,-(SP) i ; SAVE R3
€26 026456 D10M4 MOV nq "-(SP) :SAVE RY
€327 (025460 010546 MOV RS.-(SP) : :SAVE RS
€928 (026462 113704 025623 MOVB soﬁoocu RY ::GET THE NUMBER OF DIGITS T0 TYPE
€929 (25466 DOSHOM NEG
€330 (02SH470 0e2704 G0D0%% ADD :s RY .,suamncr n FOR MPX. ALLOWED
€831 026474 (10437 025632 MO'B R4 SOMODE .,snvs IT FOR USE
£932 (02SE00 113704 02S63) - MOVE  SOFILL,R9 :GET THE zzno FILL SWITCH
€933 016605 000012 : MOV 12(SP) RS :sPICKUP THE INPUT NUMBER
€94 02S5i0 00S003 CLR R3 .,CLERR THE OUTPUT WORD
6935 (25512 006108 18: ROL RS ,,nomrs MS8 INTO “C*
€ 025514 DOCYON E] 38 GO 0O MSB
€937 025516 D06IGA 28: ROL RS : 'FORM THIS DIGIT
€938 225520 [00610S ROL RS
226522 006105 ROL
Sq4g (-S54 0105C3 MOV RE,R3
SM! [0c-526 006103 3: ROL R3 :GET LSB OF THIS DIGIT
€42 D230 105337 025632 DEC $CMODE ,,npe THIS DIGIT”
S43 025SM 100016 BPL 73 R IF NO
£9uy 042703 177770 BIC 8177770,R3 ,,csr RID OF JUNK
£34E 02642 001002 BNE 4§ TEST FOR O
Sgegp [2€S<4 0OS7ON 15T R4 ,,suppnsss THIS 07
£347 025546 001403 BEQ 11 t1BR IF YES




DM INPES-11-DD

SIRRHELPID
5948

FARRART

#

vinutnuu TN U UY

EEEGEY,

D2ESS0
gassse

025562
Gesse

RhK=-E

BINAR

MIYLL 2T
Y 79 JCTRL (R

;0781]-10
00004C

7 02Sk2b

025626
025630

Cl2

T32) O4- HCV- & 13:36 PARSE 146
SCIIV AND TYPE

4$:
Ss:

S

b3:

08303z 203034

Bs:
L d

SOCNT:

$OF IL
$0M0D
42420

.BYTE
.BYTE
L: .BYTE
E: .WORD

RY
'C R3
R3

na 8s
tocur
S

;CON'T SUPPRESS ANYMIFE 0°C
,.NQKE THIS DIGIT AS 1l
,,HﬁKE RASCII IF NCT ALREADTY

;SAVE FOR TYPING
::G0 TYPE THIS DIGIT
;s COUNT BY |
:;8R IF MCRE TO CO
;sBR_IF DONE

: :RETURN

:;STORAGE FOR ASCII DISI

s : TERMINATOR FOR TYPE ROUTINE
,.OCTﬂL DIGIT COUNTER
;3<cERO FILL SWITCH
: s NUMBER OF DIGITS TQ TYFE




€306

ERREESECRE HREAN

EESEEBEEES

BASRER

025710

02S7e4

025764

Ci2e3?

MAClY1l &7

H-E
EQRCO WANCLER Rud

001103
001102
G02000

001206
001lie

001750

0Ccc42
002e42

015760

Q0l1lN

153242

300003

001116

D1e

L?Né) O4-NOV-76 13:36 PHGE 147

42420
42430
4240
42450
42460
42470
42480
42490
42500
42510
42520
4253
4254
42550
42560
42570
42580
42590
49500
42610
42620
42630
42640
428650
42660
42670
42680
42690
42700
42710
42720
42730
42740
42750
42760
42770
42780
42790
42800
42810
42820
42830
42840
42850
42860
42870
42880
42890
42300
42910
42920
42930
42940
42950
42960
42970

.SBTTL ERROR HANDLER ROUTINE

< #SW1S=]
ISH13
iSHlE‘

lNOTE THIS SWITCH OPTION (12) 1S MEANINGFUL ONLY FOR ERRCRS OCCURING IN THE

HALT ON ERROR

INHIB'T ERROR _TYPEOLTS

TYPE OUT THE ERROR HISTORY, THE FUNCTION ThnRT

WAS BEING PERFORMED ON RK AT THE TIME OF ERR{R AND
THE FUNCTION PERFORMED PRIOR TO THAT.

s #EXERCISER PRRTogF THE PROGRAM

iSHll l
iSNlU

*GO TO SERRTYP

SERROR: éNCB

18: INC

es:

38:
MOVvB
CMPB
SuB

48: MOV

MP OUT RLL RK REGISTERS
BELL ON ERROR

LOOP ON_ERROR

TYPE OQUT TIME AT WHICH ERROR OCCLRED

DROP THE DRIVE AFTER MAXM ERORS ON THIS DRIVE
ggPERggg THE SERIAL NUMBER OF THE ERRORING DRIVE

SERFLG ;SET n-c ERROR FLAG

$ERRCR :DON'T LET THE FLAG GO TO ZERO

$TSTNM, 3#DISPLAY:DISPLAY TEST NUMBER AND ERRCR FLAG

8SW10, JS4R BELL ON ERROR?
1§ :NQ - SKIP
SBELL :RING BELL

$ERTTL :COUNT THE NUMBER OF ERRORS

gua,asun cowr 8 OF ERORS 3 DROP DRVE?
vss

R1,-(SP} :SAVE Rl

SRORY R1 :GET ERROR nc DRIVE &

28 :IF (SRORV)= -1 sxrp(asﬂnuss THE
:EROR WAS NOT AYTRIBUTRBLE TO ANY
specmc DRIVE)

ERDRV(R1) :COUNT & OF ERORS ON THIS DRIVE

ggDRV(Rl),UB aoor ERORS GREATER THAN ALLOWRBLE?

OSELCT :DROP THE DRIVE

(SP)+,Rl :RESTORE R1

(SP}, SERRPC :GET RDDRESS OF ERROR INSTRUCTION

na stRRPc

assnapc (SP)  ;STRIP AND SAVE THE ERROR ITEM CODE

(SP), 8140 "FORM THE COMSECT ITEMB IF THIS IS AN

4§ :EROR MESAGE EQUAL OR ABOVE 100.
840, (SP) sNOTE THERE R 2 CLASSES OF ERRORS
:1) SITEMB'S BELOW 100
;2) SITEMB'S ABOVE 100
:SUBTRACTION FACTOR HAS TOBE SUCH_THAT
s THE COMSECT OFFSET IS SELECTED. THIS
:FACTOR WILL CHANGE IF THE TOTAL 8 OF
ERROR MESSRGES IN CLASS 1 CHRNuES
=100 -LAST ITEM IN & CLRSS l -
(SP)+,SITENMB




- -
“AINCEC-11-DIRhH-E MACY1L &7 732)
CIRnkE.PLY ERROR HANDLER ROUTINE
Q32077 020000 183142
00101¢

026104

004737
104430 0Cl1213
2100C0

g2C1ad
153110

183122

133076
200040

polioce
Q01114
CO1744

Ci5374

177777 0C1750

- - — —

:

001110

:
2
5
52
3

04-NCV-76

42380
42990
43000
43C10
43020
43030
43040
43CS0
43260
43070
43083
43330
43100
43110
43120
43130
43140
43150
43160
43170
4318C
43180
43200
43210
43220
43230
43e40
43250
43260
43270
43280
43290
43300
43310

5%:

6S:

78:

RTI
MoV
8R

El2

13:36 PrGE 148

l§N13,DSHR

g
PC, J8$ERRTYP
SLRLF

#SW12, #Sk~
c$
PC,HISTRY

JSkR
6$

;?NO?,QSNR
SITEMB, 840
8s
PPRLVL,-(SP)

(SP)+
SEXCRLUP, (SP)

8-1,SRDRY

$LPERR, (SP)
4

;5K1P TYPEQUT IF SET
;SVIP TYPEQUTS
;GO TO USER ERROR RCUTINE

:LEPE ERROR HISTCR:1?

;s YES

;HALT ON ERROR
:SKIP IF CONTINUE

;HALT ON ERROR!

:LOOP_ON ERROR SWITCH SET”

;BR_IF NO
; THERE R 37 ERROR MESSAGES IN CLRSS 1

:LOCK OUT ALL INTERUPTS ON RETURN
‘FROM THIS EROR HANDLER, IF THE EROR
;ég 6gnEXERCISER 3 LOOPING IS5 TO

-IF THIS ERROR CALL WAS FROM EXERCISER
:PART OF THE PROGRAM, GO TO ’'EXCRLUP’
*OTHERWISE RETURN THRU ’SLUPERR’

-RESET SERIAL NO FLMG
:1F (SRDRV)=-1, THEN THE SERIAL

:NO OF THE DRIVE WILL NOT BE

; TYPED OUT.

:OTHERWISE. SERIAL NO FOR THE DRIVE
-8 IN 'SRORV® WILL BE TYPED.

:FUDGE RETURN FOR LOOPING
+RETURN
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6260
6061
6062
663
6064
6065
6368
6067 026104
8068 026110
6069 02612
6070 026114
€071 026120
8372 0e6l22
60°3 026lch
6079 026130
6075 026l
6076 026134
6077 02613
6078 026140
6379 026142
6080 026146
6381 026152
6082 02615¢
6083 026156
| 6084 026163
6255
C.. (026166
6087 026170
£088
6089 026174
' 6090
o 6091
6092 026200
8093 026204
i 609 026212
. 6095 026214
809%
£097
6038
6099 026230
6100 028232
' 6101 (0262
- i 026236
6103 0Oz2be4e
6104 02644
6105
6106
6107
6108 026250
6109 026252
6110 02625k
Blll 60
Ell2
6113 026ebe
Ell4 (QcbetM
E11S 026270
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104400
0GS000

104400

104400

G12037
001404
104400

00C000
104400
011000
001406

013046
104401
104400
0os710
001372

012600
104400
000207

MACY1l er(732)
ERROR MESSAGE TYPEJUT ROUTINE

001213

00iliM
001118

001216
026156

001114

g2e272
026374
001213
004000

026440
001213

026234

001213

003455

001213

000C40

152726

Fl2
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43330
43340
43350
43360
43370
43360
43390
43400
43410
43420
$4343C
Y3440
434S0
43460

i ————— . - —————

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

+#THIS ROUTINE USES THE “ITEM CCNTROL BYTE™ (SITEMB) TO

ETERMINE WHICH

; #ERROR IS TO BE REPCRTED. IT THEN CBTAINS, FRCM THE “ERROR TRBL
: #ANC REPORTS THE APPROPRYATE INFORMATION CONCERNING THE ERROR.

SERRTYP: TYPE
MOV

18:

cs:

38:
43:

cs:

bS:
78:

qs:

CLR
g1SB
BNE

SCRLF
RO, -(SP)
RO

Q;SITEHB,RO

1
SERRPC, - (SPJ

#SERRTE, RO
520)+,2§

g
SITEMB, 840

38

PC, TIMTYP

PC,SNOTYP
SCRLF
kSW11, ISKR

c$
PC,DMPREG
L SCRLF

(RO)+,63
73

§CRLF
{RO),RO
s

J(RO)+,-(5P)

BLNKS2
{RO)
83

{SP)+ R0
§CRLF
pC

+“CARRIAGE RETURN™ 3 “LINE FEEC”
:SAVE RO
+PICKUP THE ITEM INDEX

; IF ITEM NUMBER IS ZERO, JUST
s TYPE THE PC OF THE ERROR

;GET OUT
;ROJUST THE INDEX SO THAT IT WILL
;WORK FOR THE ERROR TRBLE

:FORM TABLE POINTER
:PICKUP “ERROR MESSAGE™ POINTER
:SKIP TYPEOUT IF NO POINTER

: TYPE THE “ERROR MESSAGE™

I»ERROR MESSAGE™ POINTER GOES HERE
:SKIP TIME & SERIAL & FOR

: NON-EXERCISER ERORS

;TYPE QUT TIME IF SW 3 IS SET

;GO TYPE OUT THE SERIAL s OF THE
;ERRORING DRIVE, IF SW 1 IS SET.

; "CARRIAGE RETURN" 3 “LINE FEED"
;DUMP OUT RK REGISTERS?

;GO TYPE OUT RK REGISTERS

sPICKUP DATA HERDER™ PGINTER
:SKIP TYPEOUT IF O

*TYPE THE “DATA HERDER"

;“DATA HEADER™ POINTER GOES HERE
;*CARRIAGE RETURN* & “LINE FEED"
:PICKUP "DATA TABLE™ POINTER

;TYPE AN OCTAL NUMBER
{SAVE J(RO)+ FOR TYPEOUT
1G0_TYPE--O0CTAL ARSCII(ALL DIGITS)
: TYPE TWO(2) SPACES

:1S THERE ANOTHER NUMBER?

iBR IF YES

;RESTORE RO
; "CARRIAGE RETURN™ 3 "LINE FEED"
; RETURN
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Q37 7?
001432
104400
104413
0127C0
0.2001
000404
012001
00.402
062701
010137
012746
004737
004737
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001403
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07%
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0C00:0
003454
00eese

002074
06370
026373
024232
024426
002260
003037

00CCCo

ESRCR "ESSRu TYPEJU

152EH40

04-NOV-78

ROUTINE
43900 ;IMTYP
433910
43920
43930
43940 TIMTYP: 8IT
43950 BEG
43960 TYPE
433970 SAVREG
43980 MOV
43990 MOV
44000 BR
44010 1S: MOV
44020 BEQ
44030 ADD
Y4040 28: MOV
44050 MOV
44060 JSR
44070 JSR
44080 CHP
44090 BEQ
44100 TYPE
44110 BR
44120 38: RESREG
44130 48 RTS
Y4140  S§: .WORD

Gle

13:36 FAGE 150

s THIS ROUTINE TYPES THE TIME IN HOURS:MIN:SECS IF 34 3 IS SET
:SW 3 SHOULD NOT BE SET IF WW1IL 1S NOT PRESENT.

#SK3, aSWR
49
, BLNKS3

$KWHR , RO
(R0)+.RI

c$
(RO)+,RIl
4 3

seo R1
¢

353 ~(SP)

PC,¥9$DB2D

PC . J8SUPRSL

gg ' BKWSEC+2

MSG18
Is

PC
0,0

+15 SW 3 SET?
:IF NOT SKIP TYPING TIME

; SAVE RO-R
INITIRLIZE POINTER

; TYPE OUT

HOURS MINS:SECS
CONVERT TO RSCIZ STRING

sRESTORE RO-RY4
TRETURN
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HE.P1 ERRCOR MESSRGE TYPEOUT ROUTINE

195 44160  :SNOTYP

14 94170  :THIS ROUTINE TYPES OUT THE SERIAL NUMBER OF THE ERRORING DRIVE, IF Sk 1
143 44180 ;IS SST. NOTE THAT THE SERIAL NUMBER IS TYPED OUT CNLY WHEN THE CRIVE
144 44190 :CAN BE IDENTIFIED PGSITIVELY, AS THE ONE WHICH GAVE THE ERROR. IF THE
148 44200  ;ERROR_CANNOT BE ATTRIBUTED TO ANv SPECIFIC DRIVE < (SRCRV)= -1. THEN
i:? ::558 :THE SERIAL NUMBER 1S NCT TYPED OUT.

148 026374 032777 00COC2 152536 44230 SNOTYP: BIT 85W1, 3SWR :TYPE OUT SERIAL #7

149 026402 COI41S 44240 BEQ 2$ ' NO

{50 026404 00146 44250 MOV R1,-(SP) 'CAVE R!

151 026406 013701 001750 44280 MOV SRORV, R1 :GET ERRORING DRIVE

182 02612 006301 44270 ASL Rl :IF (SRORV)= -1, SKIP (BECAUSE

153 026414 100407 44280 BM] 1$ : THE ERROR WAS NOT ATTRIBUTABLE

154 i 44290 :T0 A SPECIFIC DRIVE)

155 026416 104400 001213 44300 TYPE  ,SCRLF

156 026422 104400 003039 44310 TYPE MSG1? :TYPE "SR. NO:*

157 026426 016146 001766 44320 MOV SRNO(R1),-(SP) :GET THE SERIAL &

;gg 026432  10NM04 33338 TYPDS STYPE IT OUT (DECIMAL)

4

160 D264 012601 44350  1$: MOV .5P)+ Rl -RESTORE Rl

161 02436 000207 44366  28: RTS PC :RETURN

162 44370

163 44380

164 44330

165 44400  ;DMPREG _

igg 33358 s THIS ROUTINE DUMPS OUT ALL RK11 REGISTERS WHEN SW 11 IS SET AND AN ERROR OCCURS
168 026440 44430 DMPREG:

169 026440 104400 026446 TYPE 658 - s TYPE ASCI2 STRING

170 026444 000441 BR g43 :1GET OVER THE ASCIZ

171 -:558: .ASCIZ «<15v¢1>/ PC RKDS RKER  RKCS  RKWC  RKBA  RKDA
172 026550 g4s:

173 026550 01374 001116 44440 MOV SERRPC, - (SP)

179 (026554 104401 Y4450 TYPOC

175 026556 104400 003455 44450 TYPE BLNKS2

176 026562 010046 Y4470 MOV RO, -(SP)

177 (026564 012700 001716 44480 MOV 8RKDS, RO

178 026 013046 44490 1S MOV d(ROI+,-(SP)

179 026572 104401 44500 TYPOC

180 026574 104400 003455 44510 TYPE BLNKS2

18] 026600 020027 001732 44520 CMP RO, 8RKDB

182 0e2eeOM 003771 44530 BLE 18

183 026806 012600 44540 MOV (SP)+,RO

184 026610 000207 44550 RTS PC
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001412
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040000

000004
026652
177060
000004

000004

001103
1000

g2 8

STt
SES3Eens

152316

0000CH

152242
001106

001115
162172
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.SBTTL SCOPE HANDLER ROUTINE

s RARMRNE RN RRR R ERE AR RRRERER R RERRR AR RRRRRERES SR
lTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
s #AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0))
;#AND LORD THE ERROR FLAG (SERFLG) INTO DISPLAY(15:28>
:#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

*SNLQ-
lSN09-1
*CRLL
;i SCOPE
$SCOPE:
CKSWR
18: BIT
BNE
§xT
MOV
MOV
TST
MOV
BR
cs: CMP
MOV
BR
o3:; sansschD OF
=¥ TST8
BEQ
BIT
BEQ
7%: MOV
BR
4¢: CLRB
$SVLRD: INCB
MOV
MOV
CLR
MOVB
SOVER: MOV
MOV
RTI

LOOP ON TEST
LOOP ON ERRCR

; 1 SCOPE=10T
; TEST FOR CHANGE IN SOFT SR

#8IT14, dSWR ,.LOOP ON_PRESENT TEST?
OVER 1 YES IF SWl4=l

SOVE
:lllcsTgET OF cggs FOR THE XOR féSTERoclll

+1F RUNNING ON THE "XOR* TESTER CHANGE

,,THIS INSTRUCTION TO R “NOP™ (NOP=240)

S8ERRVEC,-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
:ss,aaenhvec 1SET FOR TIMEQUT

38177060 :TIME OUT ON XOR?
(SP)+, 98ERRVEC ,,RESTORE THE ERROR VECTOR

sSvLnd T0 THE NEXT TEST

(SP)+, (SP)+ CLERR THE STACK AFTER A TIME OUT

(5P)+, J¥ERRVEC ,,RESTORE THE ERROR VECTOR
78 -1 00D ON TUE PRESERT TEST
CODE FOR THE XOR fesrsnaou

sznrgg . 33HAS AN : ERROR OCCURRED?

$S : ;BR IF NO

$81T09, JSKR ::L00P ON ERROR?

4$ ;3BR_IF NO

gBSESR,SLPRDR ;+SET LOOP RDDRESS TO LARST SCOPE

SERFLG ; ;CERQO_THE ERROR FLAG

STSTNM ,,COUNT TEST NUMBERS

(SP), SLPRDR ; SAVE SCOPE LOOP ADDRESS

(SP) . SLPERR ,,SRVE ERROR_LOOP ADDRESS

$ESCAPE ;CLEAR THE ESCAPE FROM ERROR RDDRESS

81 SERMAX :TONLY ALLOW ONE(I) ERROR ON NEXT TEST
$TSTNM, aogsanv ,,DISPLRY TEST NUMRER
$LPADR. (SP) "F?QEE ggruan ADDRESS
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DZRKHE.P1] TRAP DECODER
gggg .SBTTL TRAP DECODER
b CREERUREEERERRREEEREREREERTEEERREEREERERERRERESEREREEEERREERER LSS
6231 iTHIS ROUTINE WILL PICKUP THE LOKER BYTE OF THE "TRAP* INSTRUCTION
6232 s ¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
6223 :#0F THE DESIRED ROUTINE. THEN USING THE ACDRESS OSTAINED IT WILL
ESSS :%G0 TO THAT ROUTINE.
6236 026756 010046 §TRAP: MOV RO, -(SP) : :SAVE RO
6237 026760 D!B600 000002 MOV 2(5P) RO :1GET TRAP ADDRESS
6238 026764 005740 ST -(RO}’ ,,ancxup BY 2
£239 026766 111000 MOVB  (RO),RO :GET RIGHT BYTE OF TRAP
g240 026770 00&300 ASL RO : 'POSITION FOR INDEXING
Be4l $26772 016000 027000 MOV §TRPAD(RO),RO i :INDEX TO TRBLE
gg:g 826776 000200 RTS RO ,.co TO ROUTINE
gg:g .SBTTL TRAP TABLE
6245 - #THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
ggng ‘¥BY THE "TRAP* INSTRUCTION.
6249 ; ROUTINE
6350 P ceeemes
8251 027000 ¢ TRPAD:
£252 027000 023672 $TYPE  ;;CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
8253 02700c 025432 $TYPOC ”mqum TRAP+1(104401) TYPE OCTAL NUMSER (WITH LEADING
6254 027004 025406 §TYPOS ::CALL=TYPOS  TRAP+2(104402) TYPE OCTAL NUMBER (NO LEADING ZE
£255 027006 02544E $TYPON ::CALL=TYPON  TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST C
5% 027010 023446 $TYPDS ”murwm TRAP+4(104404) TYPE DECIMAL NUMBER (WITH SIGN)
gsgg 027012 022462 SGTSWR ;;CALL=GTSWR  TRAP+5(104405) GET SOFT-SWR SETTING
6260 027014 022412 $CKSWR ,,CRLL'CKSHR TRAP+6(104406) TEST FOR CHANGE IN SOFT-SWR
6261 027016 022674 §ROCHR ;:CALL=RDCHR  TRAP+7(104407) TTY TYPEIN CHARARCTER ROUTINE
8262 027020 023014 SROLIN ;:CALL=ROLIN  TRAP+10(104410) TTY TYPEIN STRING ROUTINE
6263 027022 23166 SRDOCT :;CALL=ROOCT  TRAP+11(104411) READ AN OCTAL NUMBER FROM TTY
£264 027024 023270 SRODEC ::CALL=RODEC  TRAP+12(104412) READ A DECIMAL NUMBER FROM TTY
£265 027025 025130 $SAVREG ,,CQLL-SQVRE“ TRAP+13(104413) SAVE RO-RS ROUTI
6ob6 027030 025166 SRESREG ::CHLL=RESREG  TRAP+14(104414) RESTORE RO-RS ROUTINE
£267 027032 022006 CN.RST ;:CALL=CON.RESET TRAP+15(104415) CONTROL RESET ROUTINE
£268 027034 022014 CN.RDY ::CALL=CON.ROY TRAP+15(104416) WAIT FOR CONTROL READY
gc69 027036 021674 DR.RST ;:CALL=DRV.RESET TRAP+17(104417) DRIVE RESET ROUTINE
£270 027040 022152 T7.MSG ,,CQLL TYPMSG  TRAP+20(104420) TYPE MESSRGE ROUTINE, SWi3

be71 44640
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6272
6273
6274

6276 027042
6277 027050

62
6279 027C80
027062
b28l 027064
027066
€283 027070
6284 027072
6285 027076
6286 027102

6287 027110
6288 027112

&
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R
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6315 027222
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000000
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000000
005015
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027206
000340

152042
g2zelc
027114

027342
00C340

047520

000C24
000026

230024

oCCCa4

000024
000026

042527
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.SBTTL POWER DOWN AND UP ROUTINES

I3 22T L2 2222222322322 28222222 2222222222222 2 2222222
-POWER DOWN ROUTINE

§PURON: MOV
MOV 8340, S¥PWRVEC+2 ;

MQV RO, -{SP)
MOV RI.-(SP)
o R2,-(SP)
MC Y R3,-(SP)
MOV R4, -(5P)
MOV RS, -(SP)

$SILLUP, Q8PWRVEC ;:SET FOR FRST UP

PRIO:7

s PUSH RO ON STACK
+sPUSH Rl ON STACK
; sPUSH R2 ON STACK
; ;PUSH R3 ON STACK
:sPUSH R4 ON STACK
s ;PUSH RS ON STACK

MoV aSWR, =(SP) ; ;PUSH @SWR ON STACK
AVE SP

MOV SP, $SAVRE

. e
’

MOV #$PURUP, J8PWRVEC' }3SET UP VECTOR

HALT
BR .~2

s s HANG UP

;-i*****i*ii**l{**!*i**i**********i*!i!!!l!!*l***i***i!!*li**!iii
:POWER UP ROUTINE

$PURUP: MOV $SILLUP
MOV $SAVRE, 4P

CLR §SAVRE

38PURVEC ;-sgrsgon FAST DOWN
* WRIT LOOP FOR THE TTY

18: INC §SAVRE :'WAIT FOR THE INC
BNE 18 :10F  WORD
MOV (5P)+,aSKR :1POP STACK INTO @SR
MOV (SP)+.RS :+POP STACK INTO RS
MOV (5P)+, RY : 1POP STACK INTO RY
MOV (5P)+'R3 ::POP STACK INTO R3
MOV (SP)+.R2 :pOP STACK INTO R2
MOV (SP)+.RI : 1POP STRCK INTO RI
MOV (SP)+ R0 ::POP STACK INTO RO
MOV sSPWRON, ¥PURVEL ' :SET UP THE POKER DOWN VECTOR
MOV #8340, I8PURVEC+2 ; :PRIO:7
TYPE :REPORT THE POWER FRILURE
$PLRMG: .WORD  SPOMER :-POMER FRIL MESSAGE POINTER
MOV (PC) +. (SP) s 'RESTART AT PFSTRT
SPWRAD: éggno PFSTRY s 'RESTART ADDRESS
SILLUP: HALT -+ THE POMER UP SEQUENCE WAS STARTED
BR -2 .1 BEFORE THE POWER DOWN WAS COMPLETE
$SAVRE: 0 s 1PUT THE SP HERE
$POMER: .ASCIZ (15> (12>"POMWER"

.EVEN
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g272aM
027232
027240
027242
027250
027256
027264

027680

MACY11

POWER DOWN AND

051105
02011E
000105

0s2lle

0S1l117
0slle?

046505
020117
040511

051104

052116
g4212e
02014

QS3us5?
0S4504
051440

0s2lle
Q4elee
020124
043.01
0S146l
0Slle4
Q47117
044525
042505
047117
051524
Q4SSa2
054105
042523

0S2502
046106
Q42514
020116
050125
042040

051517
Q44516
046106
051117
052522
020107
041440

000
051105
0S1440
052106
052123
051105

e?.732)
UP RCU

047440
0s211l

gszieo
047111
Qu4cSe4
052103
047117
054523
Q42526

Q47522
020131
Q4e523

051457
047040
052105

047S22
020131
042523
042524
020124
050.25
044440
043516
000113
020107
044440

045505

054523
Q43501
051101
047111
O445eY
0Ssi2e

052111
043516
043501
044440
052120
0S1104
042514

023522
052105
051105
044440
0S2See

L12
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CUTINES

44680
Y4690
44700

44710

Y4720

Y4730

44740

44750

44760

44770

44780

; ERROR MESSAGES

EM!L:

EM2:

EM3:

EMY:

EMS:

EME:

EM?7:

EMI0:

EMIL:

.RSCI1Z

.RASCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.RASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

/EROR ON WRITE/

/RATEMPT TO INITIATE FUNCTICN ON 'BuSY’ DRVE/

/CNTROL RDY NOT SET/

*/R/W/S RDY NOT SET"

/CNTRCL RDY NOT SET AFTER 1ST INTRUPT ON ISSUING SEEK/

/WRONG BITS IN RKCS, EXPCT SEEK/

/'BUSY’ FLAG CLEAR ON INTRUPTING DRVE~/

/'POSITIONING’ FLAG FOR INTRUPTING DRVE CLERR/

’

/’ERR'OR SET AFTER 1ST INTERRUPT ON ISSUING SEEK/
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6373

02TBER
027674
027702
027710

030256
030264
030272
030300

20306
030312
030320
030326
030334
030341

gs2120
0S1S11

MACY1l

047440
052523
04523

£010
80443
030440
052116
047440
052523
042523

0S2116
Q4elee
Ga0la4
043101
042523
047117
051124

0Sl1leM
043516
020105
020113
020051

047516
051525
053457
040505
052117
043040
052116
047111
042526
045505
024305
047111

000122
051122

020122
053440
047117
052106
000le2
040524
050115
Q47117
051117
052116

27(732) 04-NOV-76 13:36 PAGE
POUER DOWN AND UP ROUTINES

020116
047111
045505

gquqo
2106
052123
052522
020116
04?111
045505

o4rS22
020131
Q42523
042524
045505
020105
050125

050125
Q42040
051450
047504
040527
0201eM
023531

0s145?
054504
051440
051117
052s2e
020107
024040
042040

000
042440

047447
042040
051440

044504
020124
043101
042523
051501
000105
042440

024040
051101
0200S)

0ao
047522

44790

44800

44810

44820

44830
44840

Y4850

44860

44870

44880

EMl2:

EM13:

EMIS:

EMLIS:

EMi6:
EM17:

EM20:

EM2l:

EM23:

EMeY:

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.RSCIZ
.RSCIZ

.A5C12

.ASCI2

.RSCIZ

.RSCIZ

Mlc
156

/SCP SET AFTER 1ST INTRUPT ON ISSUING SEEK/
/CNTROL RDY NOT SET AFTER SEEK DONE INTRUPT/
/INTRUPTING DRVE (SEEK DONE) WAS NOT °*BUSY’/

“R/W/S RERDY NOT SET FOR INTRUPTING DRVE (SEEK DONE)™

/SIN EROR/
/'ERR°OR ON DOING SEEK/

/SCP DID NOT SET AFTER SEEK WAS DONE/
/SOFT EROR/
/DRATA (COMPARISON) EROR/

/CNTROL RDY CLR ON INTRUPT RFTER RK FUNCTION/
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6429
6430
431
6432
6433

3c346
030354
033362
030370
030237%
030404
sl

030422

220114
046103
044440
052120
051105
052506
Q47117

123
Q44440
050117
Q46517
051440
020105
041040
000127
052101
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42122
020122
052116
043440
051040
091516

£00
052524
020116
034054
047101
C46110
047504
020131

050115
042040
0s2ill
047506
052122

000
Q46524
020117
041505
047503
026504
047522
020123
051114
043040
042510
Q47125
020116
047522
020047
047506
0Sliay
Q43516
Q42526
052047

0ao
04eS1e
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.EVEN
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DT2: .WORD
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MSGIE 003007
MS5G17 003030
MSGIB 003037
M5G19 003041
G2 002572
MSG20 003065
MSG21 003075
MSG23  0B03166
MSGoY
MS5G2S 003212
MSG2h 003214
MSG27 0033
MSG28  DO3406
M5G3 (002600
MSGY 002606
MSGS 00262
M5GH 002635
M5G?  002E43
002650
MSG9 002660
NIEROR 021146
NOEROR 013774
NRDH 002474
NROL 002472
NARFNC 011506
NiRTH 002434

7988

MACY1l £7(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

S084Y#*
5092#

1611#%
S5089#

S088#
S527
1825

46728
46748

3589

S047
2389

B156

3502

4754

Q4-NCV-76  13:36

bley

5091+
Bl34

1827*

24e?

I13

PHGE 186

gblC 2853

3784




DIRKHE.PL1

NIRTL 002432
NXTDRV 00€130
ODDEVN (15372
PC =.000007
PCHND 002532
PCNTR 001736
POR 001754
PFSTRT 003460
PFTERR 012734
PGEND 032106
PIR = 177772

PIRQVE=
012742
POS 002136
POSCMN 020042
POSK 011704
| POSTIO 011136
’ PPRLVL 001794
PPTP 002562
"PRICMN 011122
NC 002162
'PRD = 000000
PR1 = OO0OO0N0
PR2 = 000100
PR3 = 000140
PRY = 000200

PRS =
PR6 = 000300
PR7 = 000340
PS = 177776
PSINER (012610
PSRTRY 012650
PSTFNC 002164
PSW = 177776
PWURVEC= 000024
, Pl 020070
P2 020102

GBUSAD 002214

MRINDEC-11-DJIRKH-E
CROSS REFERENCE TRBLE -- USER SYMBOLS

MACY1l &7(732)

14208  4709%
18378 254§
3672 3676
&488  ]551%
1975«  2000%
clelx clN7%
2372%  2390%
2717%  2744%
3087#%# 3106#%
3259% 3268%
S34l¥  3403%
35ipx 3521+«
3694% 3701
39i0% 3931
4063%  4O70%
Y40B%  NNo4#*
Yc30%  4SNO=
Y7Sh%  479%4x
S00Ix» 5107
CSeSk  S554%
bl3ex bBl133*
14298 2563
12158 2587
12398  1645%
4729

16518 6309
3e60 329¢
1785 2428
6348

7288
3270 3315%
13058 2823
2898 2944
2897 2942
2842 28938
12208 1609
14548  1b2ox
2754 28898
13228 469]
eSlis

652s

6538

6548

6SSs

6S6s

6578

6588

b3ls 632
3273 32824
3295¢ 3324
13244  4591%#

6328

7238 1571#%
45874%

4576 4579
13438 3779+#

O4=-NOV-76
4749
3874% 387SH

1753% 186N
2004x  2006#%
2l92% 2197%
2436% 2482k
2897% 2898%
3108% 3109%
3279% 3282#
3409  341o%
3543  3548%
371S% 3755
3937% 3954+
Y119%  Yious
YY4pE  H4SO#
Yo41E  4E4Y4x
4gSeH® 4B8S7x
G118% Sl20%
C601%  SEO6#
6139% Hlbl*

770 2998
3604
16496%  1BY7%
33!2%

47?7 2490
3098 3177
4SBls
306048
2726k 2809
4SS2x 4604
4661
1572% 6276%
4584 45914
3780% 37Bix

3206+

3104

6277%

3785

J13

13:36 PAGE 167

1869% 1872%
2034x 2040
22le® 2222%
2491%  2436#*
244%  2988%
3127%  3l4o%
3290% 3301
3424% 3459
36io% 3619
3769% 3776
3969% 3973
Y136% 4i46¥
HY6ES%  HYEER
YS93%  HEY1*®
4gaJ*  4927%
Si40x ZS14px
§703% 5879
6308

3332 Yee?
1649 1670
6610%

3249 3286#%
3118 3330
6286% 6292%
3863

1896+
2043%
2eSl%
2Slo¥
3005#
3198%
3310%
3460#*
3b24#*
3804#%
3983#%
HY186%
Y478%
4Y671%
4935#
Si1S1

6028%

4639
2640

3236%

4900

B304#

1900%
2047%
2c82%
2Sa0#
3023%
3208%
3313%
3461 %
3639%
3810#%
3989%
Yo 34y%
4Y495%
Y722%
44 3%
5207#%
6033%

4854
3664

3322

6042

6305#%

1904#
2053#%
2329
2592#
3035#%
3214%
3315+
3468%
3647#
3817#%
3995%
Yobo#
4Y507%
H72b%
4369%
S495#
6087

4028

3355%




MRINDEC-11-DIRKH-E

DRKHE P11
s, Qozeny
QORV 0082
QEROR 021240
GFNC  DG2218
GNGER 010372
QSCNT 002160
QSEC 002210
GSUR 002206
QWURCNT  00221E
RCNT 016550
ROCHR = 104407
RODEC = 104412
ROLIN = 104410
RDOCT = 104411
REPCNT 002556
REPSTA 020610
RESREG= 104414
RESVEC= 000010
RETRY 00214
RGYSDR (021652
RKBA 001726
RKCS 001722
RKDA 001730
| RKDB_ 001732
| RKDPCH 002561
RKDPDU 002560
RKDS 001716
|
RKER 001720
RKSTAT 001742
RKVEC 001740
RKWC 001724
| RNUM 016552
RSBAH 025374
RSGAL 025372
RSCYLH 028370
. RSCYCL 025366
RSORVH 025360
025356
RSOTH 025404
RSOTL 005402
RSFUNH 4
RSFUNL 025362
' REMCH 025400
CRSWEL_ 025376
RTIPC? 021362
RWS = 000100

13390
1338
2464
4824
13428
2716
13178
13418
13408
13444
Y1g6%
1630
1728
8307
1805
14438
3ble
4212
7188

MRCYLl &7(732)
CROSS REFERENCE TABLE =-- USER SYMBOLS

3704#
1695#
2503

4YB6us
3692%
27268
3908

3718%
3725#%
3820+
Y191#%
5266

bob4s

370§
1837#%
cb4S#

3845
2789

4Y823%
3719

3723

58804
o4l
4187

S889s

3084

3707%
1853
eb9l

4572¥
3038

4864%
3721%
3840

38c4*
H2b4#*

Yeye
4193

3266

3742
1889
3524#

4575%
3112

3749

3825#
4267 %

4265
Yoy

3927

K13

04-NOV-76 13:36 PAGE 168

375¢
1988
3663%

NS78#
3894

3839
3861

4323#
Y243

3979

383¢
2027
3664#

4EB1 ¥
4304

3368+

o89l4
4263

4527

cl86
3bES

4582+
Sise

3972

3417%

4119
2506#%

ccH47%
3071
4699

2365#%
4109

3226
4142
4319

cHbb*
4270

4263

cely
3bbb*

45B83%

4324

cesd
3669

4586+

3510%

4130
253b#

2369
3138
4932

2503%
4144%

3266
4934

2S04
4287

4325+

2322
3826

4589*

3511

4136
2b74#%

2478%
3189
SO0S*

2bS1#
4166

3272

S01l

2505#*

S8908

2365
3866

4592

3532

49308
3021+

c508*
3275
S035#%

3000%
4321

3407
6177

2530

2458
c008

3535

3048#%
2cls
3334
S037

3083+
4474

3927

2533
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RO =*0CC000 6398 1643 1659 1664%  166b 1671%  1678% 1729

1768%  1774%  1779%  1781» 1783 1806% 1807 1809
2179% 2193 183# 2184 gg;g* 2317 2318% Pg;q
2Sbb* 2568+ Se9%  257O# *

2581% 2582% 2583 2584 2610% 2bllx 2Bl3% 2618

2733% 2740 2742 2748% 2749 €751 2753 2756

2776 2788% 2792% 2794* 2801x 2807% 28l4% 2815

2865# 2866 2868 2870 2872 2878 2879 2893

2969 €993 30e7%  3052% 3060 3078 3096 3099%
3150% 3152% 3153%  3154#  3155# 3156 3166%  3167%
Je4l®  3242% 3243 3285% 3300% 3303% 3308% 3312#
3369 3377 33685 3386 J40i#  3420% 342ix  3572%
3632% 3633 3635% 3645  3659% 3660 3Jb62¥ 3664

3829% 3830% 3831 3838% 3839% 3840% 3841 3906#
4275% 4280 4345 43Si*® 42399 4407% 4581 4587

4633 4638 4661 Y663 4670* 4686 46596%*  4BOT#
4791%  4BYSE  4BYE®  4BY?7 484B%  4B49 4860  Yg7B%

5877 6068 6069* £070% B075* b076% 6077%  £078%

6238 6239% b240¥  624i%  B242% 6278 6303%

R =v.000001 6408  1649%  1659%  1670% 1677 1715%  1732%  1763%
1889% 1951 1953% 1964 1988% 1990 c0l2 2014
clBl® 2l82% 2235% 2236% 2237 2etS* 2267 2273
23bl¥ 2362 2379% 238l 2383 239%* 2397 243
2Sb7% 2568 2569 2570 2b43%  2644*  2BY5 cb47%
2bbS* 2bbb* 2bb7%# 2668 cb69 e’70x 277 2’77
2841 c872% 2873% 2874 2917% 2318 2320 2922
2958 2976 2978 3004 3031% 3055% 3060 306l#
3098%  3156% 3157 3159 3166 317¢ 3177 3179
3229 3230 3e40 3245 3249 3251 3269 3278%
3297% 3298 3304% 3305 3316 33c2% 3323%  3402#%
3532 3535 JS4i®  3579% 3582 3627% 3628 3629%
J744%  3750%# 3758 3764% 3790 3793 3832%  3833%
3886% 3887% 3888 3890 4010% 401) 4032 4055
42l¥ 4233 4293 431, 4316* 4318% M32l 4323
4395 4397% 4402 4406 4602 4638%  4E39% 4640
Yo94® 4729 4732 4879% 4886 4945 4348% 4949
4959% 4960 4363%  4364%  43ES 4367% 530S S309%
63cb® 8347 6357% 5359 5361 6371% 5372 S3680%
6639% 5543 SC44%  SG5p#  5558%  G560% C5B3%  SS589#
S695# 5699 S701% 5733 §738%  G743%  S764¥  57R7
5833% 5844 SB8S1*  S855% 5850% 586I% S8b4Y*  GBLb*
6004*% 6005 6009% bHlaS* 6127% b6129% 6130 6150

R2 =%000002 B4is 1644  [BS3 1660 1663%  1672% 1677% 1678
1693 1695 1698 1701%  1704% 1706 1784%  178S%
1855% 1878%  1908% 1913 1325 1926 1929 1947
1991% 2014 c015%  204e% 2050 2063 2064 2066
colSe  2263% 2267 22?5 2285¢ 2377% 2381 2384
2458%  2b40% 2643 28e9% 2833 2835 2837 2846
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29%4%  2995% 2996 2997 2998 3078¢ 3079% :=080% 308i1*% 3082 3094 3305% 33064
3307% 3377% 3378% 3379 3382 3394%  3444%  3456#¢  J4BS®  S4Eb®  3499x 3578 3S82*
3583%  35B4% 3585 3568% 3788% 3790 4YO4l®  40BS 4166% H4]E7 4168 4203 4207%
4209% H236% H237* H238%  4288% 4347 4368% 4370% 4371%  H43A74%  4375% 4383 4364
4386% 4391% 4393% 4398% 4403 Y405% 4423 Y437 Y474 Y476 4687 4590%  4EI3*
4709% 4Z710% 4713% N717# 4720% 4732k  4733% 4734 4741 4758% 4761 4765 4769
4774 4778 4783 4786% 4788 4880*  4B890% 4346 4349%  4950% 495! 4556%  4957%
4958 4960% 4961# 4962 4966% 5306 S310% S314¥  5316% 5318% 5324 5325% 5348
S353% S5356% 5375 5379%  S40S SY16* S420% S4e3 S430% SH431®  S432 S437%  SYyox
SS45% 5S4 SS47#  G562% S5G5b3% G5B0# G583 6584%  5590% 5591& S5596% 5597%  Sg7M
o680% S6B83% 5687 5700% 5734 S745% 5746 5748 S756% 5761 S784% 5811 S832%
5845 S853% 5BS6*  SBb2k  SBES#  SBG7%  SBEB*  SB6S S875% 6280 6301 %

R3 =%000033 g4os  1650%  1660%  1669% 1675 1733 175G6%  1771% 1783% 1798 1809 1819 1823%
1863*% 1898% [992% 2016% 2038% 2100 c207%  2344% 2427% 2428% 2430% 2433 c4S2o#
2466 2504 cb4lix  2700% 2837% 2838% 2839 2841 3012% 3014 3018% 3019% 302
3046%  30S1 3082% 3083 3385% 3387% 3388% 2389% 3392 3556% 3559 3751%  3752%
3754 3756 3757% 3758 3760 3762 3763% 2764 3784%  3785% 3787% 3788 J793%
3803 4030% 4031% 4032 4163% 4171 4173 Y174  4177% 4200 Yo27%# 4229 4230
4231 Y241 Yo47%  4252%  4259%  4305% 4348 4369%  4373%  4404%* 4419 Y425  H426#
4428 HY430%  H441E 4444 Y455  44yBB% 4489 4Y49]1% 4688 4702% 4703% 4704 4719
H741%  4744%  4BY7%  4BSH Scbe Scb3* 5264 S267% 5268 S272 5274 S276% 5278#
S406 S4lyx  S415%¥  S429%  5432x  SH4I¥  SH4YO®  SY44¥  5542¥  GS55% 5562 S588%  S5593%
£S99%  S600 5735 5760% 5761% 5763 S783% 5812 5831% 5846 5852%  5857%  SB7Yx
5925 5934* 5940 S94i1¥  S944*¥ 5949  5950x  535] 5360% 6281 6300%

RY =%000C04 b43s 1907% 1908 204S% 2046 ce0B8%  2345%#  2490%  2653% 2bS4¥ 2655k 26SB%  2657%
2bS8 2bb0* 2662 26b3 2697 2997% 3028%# 3031 3032 3053% 3055 3056 3390+
3391% 3394 3398 3466 3546 3552 3568 3626% 38S1%  3866* 3863 3919 3941 %
3%42% 3943 3945k 3957x%  HO44xE  4OMGE®  HOY7 4075% 076 4080% 408l 4082 416S%
4180% 4196% Y229% 4245 Y47 4248%  4251% 4308 Y420 Y428%  4432%  444O0* Y443
Y4SYE  H4B9% 4492 Y494 4640% 4706 4740%  4743% 4748 4753 4g55%  4897%  4898%
4912 4915 4918 4921 4924 GS41* S5G48% 5686* 5589 5595 5597 5813 S830#
5847 5848% 5850 5851 5859 o861 S871% 5872% 5873% 5926 S928% 5929%  S930#
5931 S332% 5346 S94B* 5956% 5959%  B282 6299*

RS =%00000S bYy4ys  1912%  1923%  [194Sx  2049% 20blx 2078% 2141% 2i42% 2262% 2269 c271% 2376%
2392% 2533% 2534* 2535% 2536 2670% 2998% 3000 3012 3018 3020 3021 3041
3042 3043%  3343% 3344 3346 3355% 3356 3371 3379 3381 3392% 33N 3397
3633% 3841%¥ 384B% 3856% 3859% 38bl%  3Bbox  3863% 3920 3921% 3% 3941 3346
3950% 3951 3956% 4028% 4029% 4030 4034 4039 4042 4044 404S* 4046 4049*

| 4076% 4077% 4078 4162 4163 4173% 4178% 4180 4183%  H197% 4213% H2i4%  4230%

4253 Y4277 4282 4291 4292 4304 Y421 Y431%  4433%  HYG3* 4696 485S4#% 4855
5407 S409% S4lls  S418% S422%  S437 S443%  S540%  SS46#  SS51#  E552 65874 5591
5598 5814 S829% 5927 S933% 5935% 5937% 5938% 5939 5940 5958% 6283 b298#

R6  =%00000B BYSS 647  1SBi* [Se2* 1563 1832
R?  =2000007 B468 648
SAYKEY 002236 13668 294Cx 2953  3386% 3514x  35165%  3542% 3554
SAYREG= 104413 4]b] 422b 5538 5579  Bl23  6265H
SCP = 020000 7338 3126 33N
SECMAP (002224 13528 2607% 3714
SEXIT 021350 4837 4861  4900%
SFTERR 013356 3430  343Ss
L SIN = 001000 738% 3272 3407 3935 3987
SINCN 002322 13978 4010% 4011 4788
SINCNT 015732 3290 3413  4010#
| GKCMP  Dl24c4 32228 3336
SKE = 010000 7458 3476 3522

SKECN 002302 13318 3485% 4778
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0017¢
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1968%
2441
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3704
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3814%
4O66#
Y145%
Y349%
4401
4445
4601 *
4720
4783%
4967
S025#*
S103#%
3192%
S219%
5267
6320
5363
CY03*
5443
c486
gsgel
CE78%
Crob#
5745
G784
CB17%
SaY4Y%
€919
6011
bl13
22l
6233%
1226
12484
7918
7928
7938
794#
b2
759
3543
863
B33s
1623
1787
17538
Y450
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6089
1565*
1969
2598#%
2726%
3229
3659
3711%
3772%
3816%
4067 *
4203#
4350#%
4404
4453
4602%
4721
4786%
4368
S039*
S104#*
S186
S234%*
5278
S3ee
C3k5%
S404#
S4YY
c488
cCBo*
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04-NOV=-76
bl48s
1877% 1585
197! 1973%
2599% 2601
2727%  2802%
3330 33368+#
3682%  3683%
3712% 3714%
3773% 3775%
3818 3820
4069% 4071
Yo204% 4205
4351 4353%
4408 4406
Y454 4455
4633%  4634*
4734% 4748
ygiox 4813
4977%  4979%
SOo40® 5042
Cl0e* Slol#
5198 5200
G235 5238#%
5279% 5280
S323% 5325
E366¥ GE367%
C4OS*  5406%
C445 o446
5490 496
C632% 5634
5682% S6BY#%
C728% §731%
G754% G765
5786 S787%
€825% 582h#*
5846% S847%
£925% S926%
60l4* BOI1S
61S50% 6157%
bocb*  6236#
6298 6299
3086% 3269%
6157
2291% 2307#
2714 3893
15588 2737
3033 3059
1638 16418
4756 637

1589
1974
2603
2803+%
3343
36B85%
3716
3777
3885#%
4073
Y233#
4356
Y407
HYEO3*
Ho4b%
Y749%
48B82#*
4980*
S048*
S167%
5201
5235%

" 5281%

5326
C3E8*
S4O7 %
8447
S49B8%
Cb37%
S690#*
S73c#
5769%
§789

Cge7x.

5848
C9e7*
B017%
6160
6237
5300
3283%

2400*

5121

4812

1683%
2 104*
2605
2809
3535#%
3687
3718
3779
3890
Y109%
4236
4Y357%
Y419%
4S04 %
YpS2*
Y753%

4359 4367 %
Y420%  4421x
4505 Ho4 3
4658%  4BBS

S0SS* 5067
5169 S176%
5210 S212%

S409 S4ic#
S4SO*  S478%
S508% 5512
SeS4 SBS5#*
5697 S698#
§734%  5735#
5773 S5776%
S810% SBllx
5829 5830
5874 s875
5958 5959
6042%  BO46
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S5 = 000001
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| 509 = ggioné
{ Sl = 000002
| W10 = 002000
| 311 = 004000
, SW12 = 010000
13 = 020000
Skld = 04°000
5415 = 109090
§2° = D000
843 = 000010
S = 000020
S5 = H0004)
5% = DOCI0D
&7 = 000200
S8 = 00400
S49_ = 001000
Te{TvE= DOO01Y
IR 002172
TIMOUT 022004
YR 02672
TKVEC = 000060
TPVEC = 0D0EM
; = 700034
TRTVEC= 00201M
TST4 005156
YO
7673 OOEEN
STy
*§75 006220
I
1817  0071%
TYPDBS 017466
TYPOS = 108404
TYPE = 104430
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€ MIMIL 2T T3z D4=hoveTh
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Se3zs 6133
€635 6408
Se33¢  SH39%  SENS
Qcbes 1563 1S73¢
s4!? 4875 4910
8033 o33 610
TETs  ISE7 1899
£Che
o 58 &86
&£°Cs £8S
6748 £94
£73s £83
B72s
brls BBl -
6708 1786
6698 6"
6688 678
6678 677 eC38
68Ss 1724 Bl48
tEbe 599]
6658 6093
geds 6031
bb3s  WM!7 4875
becs
BEls
bB4Ys 5936
£83s 2705 b:i2C
6828 263E
e8ls 3620
&80
£79s
£788 361S
E£778
7198
13328 3926% 392G+
€007# S017% SC26s
472& 8087 61208
7268
7278
7258  1S69*  1S70#
720s
1840 16518
1876 18874
1952 19879
2013 20cbs
2085 cl60s
2lbd 23018
2305 (s
ccBe 2390 44178
2bll 4762 4766
1595 1629 1636
26396 2732 3589
4e4e 4648 4654
4764 4768 4773
4923 4926 g0el
€202 ce2el §270

4310

3978¢

43583

4771
1673
3605
4664
4777
5022
5273

§319

3981+

4354+

4775
16814
3617
4665
4782
o023
27?7

BlY4
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1599 1724
S26S 8163
6215 £284
SouS 5085
S03ts 5043
43S9#

4779 4784
1716 1727
3618 4054
4666 4668
4787 4793
5047 5051
5386 5388
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4789
1735
4605
N727
9877
S068
5448

6158
1788
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4739
48°4
Sl
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6029
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667 6082
TYPEN l bsgg ségo
TYPNSG= ?8%338 281 338
TYPOC = 104401 éigg 1?33
| TYPON = 104403 B2CSSs
TYPOS = 104402 1eBY 2892
TY 022152 53658 6270
HATIME 3ccebl 1551  SC39s
WCE = 000001 478 2817
AcECN 002332 14028 344u4¢
WCFLG 002156 13138 E76M
WCMAP  0C2232 1365s 3808+
WPS_ = 004D THl8 4128
WPOSK 010012 28328
| WRFNC 011604 3015 304ls
. XFR 007256 2450  2458s
t XERIBK 007246 2425 24528
SAUT08 0011 BESS 1603+
$80ADR 001122 8608
SBOORT 0J1126 ge2s
SBELL 001206 8308 933
SCHARC (024108 S4a3# 5503+
 SCKSWR  0224:2 S1638 6260
SCMTRG 001100 B488 1580
« $CM1 = 00001} g80s  B81s
o2 = 000022 gg0s  B8ls
$CM3 = D000}1 8788 880
SCNTLG 023137 S174 52878
SCNTLU 023132 5191 s
CORE 017366 4363 43908
SCRLF 001213 5335' 1735
$CROUT 017416 4390  43°/s
SOBLK  (23ek2 E414 S48
$OE20 Q24232 4760 4735
$0S20 QOedlle Yy4p 55388
SOECVL Q024412 c581  St27s
SCIV 024640 g436  e2ele
SDORGN G22406 6139  Slu4
SOTBL 023652 S417  S4&2s
SENDRD 022376 777  Si4bs
SENDCT 022362 Si4is
SEOP (22332 313  Sle22
SEOPCT (02235H €1388 S142
SERFLG 001103 gSls 59388+
SERMAX 001115 BS78  B2oy#
SERROR 025634 1608 53868
SERRPC  0C1116 gSBs  EOl1#
SERRTS 00216 9098 6079
SERRTY 02604 6028 60678
SERTTL 001112 BSSs  59%94#
SESCAP  DD120M BB3s  b2o3*
SFILLC 001156 g76s  S4%6
$FILLS 001155 B75s  SSg7
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69392
&agao
3304
4635
62538

3836

510
3435
4765
2767
3816

cs27

oSS REFERENCE TR3LE -- USER SYMBOLS

0%
&£306
4856
3445
4647

4056

2787

52%

S519#

1569
cas

3656

6213

8314

6100

43108
3457
4653

4735

3559+

S524s

894s
S84s

3686

6219+

8372

610z

3458
4859

4887

3570#

g8Ss
88Ss

4ES8
509%%

370!

6228

6173

6109 sll4
3488 2500
4883 S026
6254s

g86s 8878

886s ga7s
4731 4793
b10e bliy
3718 2776
6591 6594

8868
8ESs

3804

6596

bl3b B1csS
3¢9 3534
€0se S177
885s
889s
S0e! 5202
3817 4070
6599 5602

blEeE bles

4883 62708
8073 6138

528k B3S.
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859s
Stls
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§324#
BS2s
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8668
BSts

wIV1] 2T 732

FESENSE TR3LE --

19624#
3346%

19]15#
Y497

1963%
1974#
4849%

4347

O4=hov=7b

USER SYMBOLS

e2r 3%
3371#%
5539

1931 #
4517#

2s2ls
4293%
4850%

6596

6073

43664

22l#
1890#
6228

2424
6e2l
3764

1882

€931+
S136#

2286
3769

2383#
3381+
6602

20So
4333

4oqco#
4331 #
4851

19768

Sq42#
S183

$388
3810

2776#
3397%

2068
6591

NQ34#
6591
6536

D14
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6228
2029+

44108

1978

%8s

5390
4186

2%+
4291%

2275#%
6596

6531
6596
6599

2175¢

c0las

SS27
4262

2969+
Y443

2384#%
6599

6536
6599

223ls 2312+
2020 2148
88428

2978% 3064
Y445 Y476 %
e777%  3362%
6602

6599

£3So#*

2150

3159+
Y494

3398#%

2460+

2292

3172%
4YSib»

HaB4#

2500+

2™

3179%
4932#

4287 »

2633

240ls

3245+
8591
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SRESRE (025166 S824s
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SSRVRE (027212 6285+
OPt 026612 1567
SSETUP= 000115 15568
$SIZE 017132 1753
SSIZEX Q17422 4388
SSTUP = 77777 155k
SSVLARD 026714 6208
$SVPC = 000220 7758
§SHR = 14 S8Ss
1868
6193
SSIRM= 09 b1
$TK8 001146 8718
$TKS 001144 8708
$TN = 000010 Sess
. 23028
L % 04342 586
$TPH 0011S2 8738
STPFLG 001157 8778
L Y825 001150 g72s
STRAP 026756 1569
STRP = 000021 bo44s
62658
$'RPAO 027000 besl
$TSTNM 00:102 BS0s
$TTIYIN 023122 8263
STYPBN= #asx3+ U b2S?
$TYPDS (23446 S402s
STYPE (023672 S474s
STYPEC (24042 5207
S$TYPEX 024110 5520
STYPOC (25432 £3228
STYPON (2SH46 8921
STYPOS (025406 9178
SXTSTR 02tbeM bc02s
$SGE T4= 002000 S14Ss
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SHOLAT= sesses U 6199
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1299
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8932
7618

13128

1574

6228

62SEs
1569

602
2lel
6211

Sig4

S8l
1852s

62558
62688

6180
5285s

5509

B313s
1571
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2332
6213

5238
S205%
1880

62564
62694

b220#
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7768
1586%
17918
SO0S4s
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1873

604
e4el
621y

Se4y

S236
18888

62578
62708

6225

SS18

605
c1e9
8215

Se4e
1976

6258
62718

6228

7808
13978
18168
5156

636
Si35
6220

19888

62598

8Y7s
14028
2lll
5285

SI34

889
S145
beee

2018

6260

834
14084
c7358
5286

5158

830
515!
gees

2027s

62bls

1239
14158
2808
Se%e

8292

1573
S183
6228

2148

b2e2s

12488
14198
05

S390

6198
1574
6191
6310

2161s

62638

12758
14228
465188
S4564

(D
ny

e

2292

bcb4s




MRINDEC-1]1-DIRKH s
OcRx Mt .Pl1 0SS RE
COMENT IEHEI 1844
COMEN 7298
Egguan 5 7298
OR 6238 1866
204y 2048
c373 2385
3065 3074
3284 3317
4121 4l2b
ESCRPE is 7298
GETPR] is 729e
SETSUR 1s c8Ss
MULT is 4]
NEWTST is 7298
l PoP is 7298
PUSH ls 7298
REPORT 13 7298
SCOPE b24s 1861
SDIVDE bi7s 2597
SETPR]I 18 7298
SETTRR B244s
6269 6270
SETUP 1s 7298
SK1p ls 729
SLASH 1 729
SPRCE 7298
STARS 18 7298
222 2300
5568 5659
SIRSU 18 cgss
TRMTRP  B2YMS
TYPBIN 1s 7298
TYPOEC 18 7298
| TYPNAM 18  SgSs
| TYPNUM 18 729
| TYPOCS 18 729
| TYPOCT 1s 7298
TYPTXTY 18 7298
g0S1 BlE8B
BYls 880
SSCMTH B4is
SSESCA 18 7298
1 18 7298
SSSET b244s B2S3
6263 6270
sSSK 1P 18 7294
v JEQUAT is S8cs
.HEQDE 18 CBSs
RAPY! is cgcs
v LSETUP is cB85s
P, SKRN] 18 Sgcs
.SiRL0 807s 608
$ACT) 18 cgess
.SQPTB is
.SAPTH 18
LSAPTY ls

MACY LD ETUT2)  O4-NOV-TH
FERENCE TRALE -- MACRO NOME
.8808 1882  1976s 1978
1868 1870 1873 1802
2054 2070 2193 2257
2483 2487 2493 o807
3088 3122 3129 3143
3332 33¥7  33¢i 3372
4132 4138 4295  48S8
4353

7298 15968

3753 3759

1892 1880 1978  20.8
5325 5379 5443 5700
G304 5346 5402  SB7I
1887 1987 2026 2160
26l4 3651 3681  38%
BS54 6255 6256 6258
1558

773 843 894 1842
2401 2419 4331 526
6793 S8 6187 6230

7298 15758

7298 1591

5176

1788 1734 1800 1812

881 882 883 B8Y
1842 1880 1976 2018
8254 255 6256 6258

619

586

783

1556

£97

609 610 61l 612

771

2018s

2b87
88s

2148
6260

Fi4

é3:36 PRGE 177

2020

1880
5158
6290

2732

¢2932
626!

1886
5226

3605
887

240l
b2ke

3812
6263

1976
5255

4615
888

6263

4085
b2b4

1986
5294

4621

bab4

2294

2035
2330

23
3233
3933

6265

2018
5332

4628

6265

24C1s

207
2340
2979
3246
3939

6266

2025
839¢

Y642

6266

24C3

c0ll
2347
2989
352
3985

6267

2148
S459

4648

b2b?

6268

4654

b2e8
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. SCATC
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“Ross REFEALAYE

S8Ss
Secs
SSSs

749
84;
ES66
£s2?

S124
Ses?
6272
S33C
5292
5183
5791
6185
4329
b2es
£330

S45?7
5832

coi72

“rRal

E)

04-N
--"MAC

GlY
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MRINDEC-11-DRNH-
P11l

OZRK

ROC
R0D

P

CIrdr— ¢
wm

to
—

40—
o

ano

o m
—tra
o

BITB
BLE
BLO

BLY
gl

BNE

w4y
1E63

CROSS PEFERENCE TRBL

4710
1838
2446
4207
Y743
5597
1765
8313

MACY1l e7.722)
4717 55%
1855 1877
2448 2771
4213 4238
4743 Y475y
5687 576l
2535 299
8315 5317
4952 4953
5762
1627 1655
2067 2073
2775 2842
b 3448
3388 4033
4274 4278
4§37 5082
633 5747
B35  B149
2425 3743
o698 3823
3850 4385
2304  bOMI
2534 2538
3150 3167
490 3452
4313 4389
5136 5168
2449  2usg
3209 3300
3861 3866
5999 5950
6070
1707 1712
2685 2705
3275 334
3654 35
4527  4p12
6120  bld48
3212 388
5265 600G
5950 5362
2616 2818
3231 3345
1534 1598
2013 2065
2559 2564
3085 3097
451 3453
%77 3630
4135 4143
4732 4833

H14

C4-NOV-76_ 13:36 PAGE 180
-= PERMANENT SYMBOLS

5860 s862 S864
1878 1953 1973
3168 3e4e 3358
4251 4316 4372
4848 S071 S104
5859 586l 5863
3081 3306 3384
5365 8367 S368
4354 4955 4359
1708 1719 1725
ccb8 2270 2382
28e?7 2905 €919
3477 3491 3E12
4043 4086 4088
4283 4230 4309
5086 Si17 S144
5779 S34? 5989
6214 62ib

5774

3847 4172 424b
6086

2644 2656 2768
3194 3204 3e4l
3481 3495 3515
4439 4504 4582
5185 sele 5239
2708 2788 2794
3303 3420 442
4080 4091 4366
1718 1724 1786
2749 286k 2833
3359 3407 3427
3620 3927 3935
4875 4910 S011
6139 8215

elaz

54l S435 5501
cBee 2834 2836
3370 4539 Y611
1600 1618 1652
2082 c085 elll
2686 2701 273l
3171 3178 3193
3467 3480 3482
3706 3720 3889
4193 4206 4281
4841 4876 4891

8211

e8¢l

2873

S562
3046
4860

1971
309%
3447
4117
5363

2215

6240

2285
4013
4693
S48Y
6079
5215

1970
cb84
3380
3673
4201
4662
S487
60939

5750

2923

1876
2363
2880
3428
3631

4613
4925




MRINDEC-11-DIRKH-E
<RKHE P11

BPL

BvS
CLC
CLR

CLR®

~
L4

352

L3 )
wn
pr o ]

SCLS

MACYll €7(732)

Su20
527
S9Y
c4ed
4609

I14

13:36 PRGE 18!

04-NOV-76

SO41 SO4Y 5086
9355 o364 S4e+
6027 6071 bill
2741 2754 2765
4700 5166 5182
1623 1634 1638
2132 c44? 2450
€930 3007 3066
Jocu 3957 4037
4579 4584 4616
slee 5183 52¢e0
sSa0 SSeH S594
6137 6170 6202
cb4b 3151 3786
1644 1645 1646
432 o434 2443
3540 3570 3627
3907 3921 3922
4690 Y740 4812
$310 6352 5353
6069 be2e3 6234
3206 3278 3286
5276 5385 S442
1666 1759 1807
2161 2184 e23?
g74e 2757 2774
3630 3643 3660
4032 4034 4042
Y474 4492 4505
5210 5240 5246
3211 3298 3394
S436 5517 S52l
2700 3602 3e52
5647 5682 5690
S942 5953

S476 6037 £287
1732 1766 1923
23% 2439 gbae
3329 3950 3981
4318 4380 4433
5032 5135 5218
3117 3210 3295
1841 2163 2305
3431 3470 3471
1867 1869 1872
2043 2047 2053
2350 2372 2390
2717 c744 2897

2
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

S066
S48
620
2927
5237

1702
2540
3075
4030

631l

5420
3417

2545
3587

1896
2069
2436
2838

5030
5489
6296
€360
Se43

1968
3444
4041
4838
5551

3510

2737
3613

1900
ellb
2482
242

206!

5593
4010

2796
3871

1304
2192
2486
2944

2078

348S -

4183
4890
5678

8523

2863
3894

1909
2197
2491
2988

5170
8518

3063
S47%

1789
2745
3292
4210
4636
5374
5758
e3le

4490
1331
2787
3683
4au|
S007
5633

3322
6219
1913
2362
2330
3742
4205
4918
5598

5203
bUgH

4191

clll
3486
4197
4898
5754

5988

2876
4016

19:6
2209
24396
3005

ell3
3499
4209
S014
5857

" 6004
" 2881

4092

1932
2216
2512
3023

2143
3584
4257
S01?7
5948

6220

2888
4095

2000
2222
esa0
3035

2183
3610
4259
So40
S956

2907
4148

2004
2251
2592
3036

il R]
5511

Se9l

4040
S740

1879

3645
Y326
e 11-YA
477
§957

2236
2346

-

Y3097

Si34
5770

3541

g956
3546
3868
4321
0189
6134

5359

4791

2271
3636
4275
SQ43
S

3033
4895

2006
2e82
2602
3043




DRKHE.PLL

3C49
3268
3460
3656
3921
4186
4751
SSC9
MOV 1561
1587
1683
1806
1898
2016
2131
2207
2307
2367
2477
2570
2598
2651
2767

&

MAINDEC-11-DZRKH-E

3073
3282
3461
3679
3937
4234
4755
6Ce8
1565
1588
1635
1811
1907
20e7
2i40
2208
23le

MACYLl &7 (722)

3087
3288
3468
3686
395y
4262
4756
6033
1557
1589
1706
1818
1908
203
2141
2214
2315
2376
2490
2573
2605
2660
2776
2917
3004
3083
3269
3392
3634
3744
3784
3863
4055
4173
4241
4345
4369
4405
4454
4532
4688
4774
4301
4362
5067
6235
6325
5403
5443
cogi
E672

3108
3230
3503
3694
3969
4294
4856
6087
1568
1608
1710
1823
18912
c038
2142
e23dl
2316
2377
2500
2574
2606
2bba
2777
224
3012
3086
3283
3397

S084
5326

5940

J14

13:36 PAGE 182
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

04-NOV-7¢&
3109 dlel
3315 3320
3506 3507
3701 3715
3973 3983
Y424 Y446
4857 4865
6083 6095
1569 1570
1609 1610
1730 1754
1827 1835
1915 1862
2045 2046
2164 2165
2235 2244
2317 2322
2379 2383
2503 2S04
2575 2576
2607 2608
2665 =1
2790 2803
2940 2945
3018 3020
3103 3104
3305 3316
3398 3524
3655 3659
3751 3753
3793 3800
3886 3890
4069 4073
4180 4188
Y247 4252
4347 4348
4371 4374
4407 4419
4476 Y477
4602 4604
4702 4719
4783 4813
4932 4933
4366 4967
S088 503!
5263 5278
5327 5344
S405 S406
5478 5479
©583 S5a4
S674 5676
5733 S734
5785 5786
©827 5828
5851 5852
5958 5959

3127
3331
3516
3755
3989
4450
4893
bl32
1571
1611
1755
1836
1963
2049
2166
2245
2323
2384
2506
2577

3142
3336
3521

3214

3222




MOVB

NEG
NOP
RESET
ROL

ROR

RTI

RTS

SBC
| €08

' suAp
| TRAP

| TST

1STB

.ASCII
.ASCIZ

.BLKB
.BLKU
.BYTE

.DSABL

g04e
bl3l
b22l
bagy
1603
3240
Sau4
5600

2101
S743

1560
1607
4674
b347
E44Y
65i9
1239
1248

1453
5283
See3

MAINDEC-11-DIRKH-E
DZRKHE.P1!

6047
6150
baee
6285
1622
3356
S267

3110

Ji53
5Bch
1690
3836

2106
4358
S485
cll?
Y214
4794
6139
S636

1768
4704
2bbb
5725
6268

6351
6151
b22s
6286
1633
3535

MACY1l £7.732)

5058
6157
b22b

K14

04-NOV-786  13:35 PAGE 183
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

6068
6160
623b
6293

6072
6173
6237
6297
1659
3941
8357
5922
3862

6610

4488
S339

6080
6176
624l
6298
1677
4030
s4le
5323
4697

4379
S941
ceY?
4115

6096
6177
Be?b
65299
2643
4046
841§
59¢4
4703

gleY
620

&28

£203
3056
Y896
c480
€951
5683

S31s

3828
5559

3422
S254

3910
4541
Se06

3752

6263

2080
2846
3777
4308
S32¢2
5346

2839
3230
5181

1473
1516
4645
6322
g422
6503

5456
1234
4736

6125
EEO?

2Bl
6304
3094
5167
S508
6014
S634

8318

3829
5560

3425
S2ee

3958
4eg4y
5656

bl127
b2l

b8

6303
3098
5184
8516
6224
5635

5759

3830
5561

3517
S328

3997
4533
5703

4397

6265

242l
2868
3818
4382
5384
6046

2870
3344
5242

1477

6511
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MAINDEC-11-DIRKH-E MACY1l c7(732) 04-NOV-76_ 13:36 PRAGE 184
DZRKHE.P1L CROSS REFERENCE TARBLE -- PERMANENT SYMBOLS
S85 5156

.ENRBL

l

6Ell

E%l 604 605 606 607 623 r15 729 780 774 778 780 795 817 833
g4M 848 850 878 889 890 891 835 1556 1565 1586 1569 1571 1573 1575
1581 15895 1599 1605 1607 1791 1797 1804 1816 1843 1844 1850 1851 1852 1881
1882 1886 1887 1888 1877 1978 1986 1987 1988 2019 eCa0 23S 2026 2027 2149
2150 2159 2160 2lél 2293 2294 2300 2301 2302 2402 2403 c419 2420 242l 2630
2735 3EC8 3757 3758 3763 3764 4332 4353 4357 4367 Y411 4618 4625 4632 4645
4eS1 4657 SOS4 S127 5129 5131 S134 8139 S142 S143 S145 5151 S153 $156 5157

.EQUIV bz3 624 632 647 648 677 £78 679 680 €81 682 683 684 685 $86

LEVEN | 1456 1548 1607 1739] 1797 1804 1816 2690 2735 3608 4618 4625 4632 4645 4651
It €37 603 6C4 605 606 b2l 687 715 758 773 776 778 795 806 828

v JIFF 803 605 606 621 774 778 780 844 847 843 878 895 1565 1594 1595

| 5255 5256 5265 5269 5286 5295 5333 $393 S460 5530 5563 5660 5794 5895 6168
JIFT 1607 1791 1797 1804 1816 2690 2735 3608 3758 3764 4347 4360 4403 Y410 4618
IFTF 1607 1791 1797 1804 1816 2690 2735 3608 3757 3763 4344 4349 4339 4406 4618

IIF 586 531 596 601 602 603 604 607 608 609 610 bll ble 613 755
B4 1S6E 1569 1573 1674 1595 S134 5135 51583 5156 S177 S278 5286 5292 S390
S527 6181 6192 6193 6194 6198 6220 622S 6228 b25e 6253 6254 62vs 6256 6258

.IRP 1556 1842 1880 1976 20i8 2148 2292 e40l 5304 8325 S346 5379 5403 SY43 5672

.LIST ) S85 bi7 ?%9 755 87 880 88; 882 883 884 885 g8k 887 888
1595 1596 160 1791 179 1804 1816 1842 1852 1880 1888 1976

1988 2018 2027 2148 elel 2232 e302 2401 c42l 2630 2735 3608 3756 3762 4618
4625 4632 464S 4651 4657 5054 S134 S145 5255 6172 6194 ba4y 6252 6253 6254
6255 6256 0257 6258 6259 6260 b2b! beba 6263 b2b4 6265 6266 6267 6268 6269

.MACRO 607 617 841 1842 1880 1976 2018 el 2292 2401 6244

JMCALL 585 729 1575 1696
NLIST 1 £85 6l7 729 755 878 880 881 882 883 884 885 386 887 888




M1Y

MRINDEC-11-D2RKH-E MACY1l e7(722) O4-Nuv=76_13:36 PAGE 185
DZRKHE.PL1 CROSS REFERENCE TA3LE -- PERMANENT SYMBOLS

889 1556 1575 - 1595 1596 1607 1791 1797 1834 1815 1842 1852 1832 1ge8 1376
1988 2018 2027 . 2]48 2lel 2292 2302 2401 g42l 259C 2735 38 3756 3782 4£18
4625 4532 4645 4651 4657 S0S4 Si3v 5145 8255 b172 6134 6244 beS2 6253 €254
6255 6256 8257 6258 6259 6260 b2kl b2be 6263 6264 6265 62tb 6267 b26s 6269

670 b7l
NTYPE 3756 3762 ,
PRGE.  B17 B4l  ©S 1206 1235 1290 1313 1367 1420 I457 1549 1613 1641 1736 1831
. 1842 1880 1476 2018 2088 2l22  2l48 2292 2401 254 ebe4 71l 2799 2954 3039
3060 3113 3219 3280 335 3432 3472 3529 3574 3_91 3879 3901 3959 3998 4017
4096 4143 4218 4329 43Il 4458 4509 4545 4S9y 8680  H723 4735 4905 4928 4970
sc02 S023 S0S8 5073 5108 Sl@4 5153 5292 5330 5390 S4S7 5527 5566 5628 GBS7

ey 709 57l Bek% B8 5370 E0e0 Bl BI4I  BIBS bacs G2 B3l7  GSee

.REPT 755 geg
.SBTTL 597 618 749 758 771 783 £41 835 1559 1591 1596 1842 1880 1976 2018

2148 2es2 2401 2546 4329 5002 5029 o058 5073 SleM 5153 5292 5330 5390 S457

TITLE Sggg 5566 Ste8 5629 5657 S704 5791 5836 5832 5970 8060 6185 6228 6244 6272
-WORD 755 756 757 779 845 g5e 8S3 854 855 858 859 860 86l 862 863
B&Y 867 8e8 869 878 g80 88l 882 883 884 885 88k 887 388 1206

1207 1208 1209 121C 1ell iele 1el3 1215 1217 1218 1220 1223 1226 1241 1313

1317 1322 1324 1328 1329 1332 1333 1334 1335 1338 1339 1340 1341 1342 1343

1344 1350 1351 1352 1353 1354 1355 1365 1366 1377 1378 1379 1380 1420 1421

1425 142¢ 1429 1430 1431 1432 1433 1434 1435 1436 1439 1441 1443 2671 2672

3044 3045 4362 4409 4410 5069 5138 S141 5152 5329 5387 S5a4 5602 5653 5968
6083 6101 6140 6307 6309 6591 6534 6596 6599 6602

ERRORS DETECTED: 0
DEFAULT GLOBALS GENERARTED: O

# , DZRKHE . SEQ/SOL /CRF /PAGNUM/NL : TOC=SYSMAC. CO, DZRKHE. P11
RON-TIME: 46 71 10 SECONDS

RUN-TIME RATIO: 241/128=1.8

CCRE USED: 34% (b7 PARGES)
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