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ABSTRACT

THIS DIAGNOSTIC TESTS THE RH11 AND DCL OF AN RP04/5/6 SUBSYSTEM.
IT DOES NOT USE THE DISK SURFACE OR ANY SIGNALS FROM THE MDLI.
IT REQUIRES THAT THE DCL CABLE BE PLUGGED INTO THE MDLI OR

BE APPROPIATELY TERMINATED. IF THE DISK IS POWERED UP, IT

IS REQUIRED TO GET THE DISK TO THE 'HEADS UNLOADED'' POSITION.
AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF THIS DIAGNOSTIC

IT CAN BE ASSERTED THAT, '‘THAT PART OF THE DCL THAT HANDLES
DATA OR DATA ASSOCIATED LOGIC IS WORKING PROPERLY''. THIS
IMPLIES THAT, THAT PART OF THE LOGIC WHICH HANDLES MECHANICAL
COMMANDS OR ITS ASSOCIATED LOGIC IS NOT TESTED IN THIS
DIAGNOSTIC. ALL DATA COMMANDS USE THE MAINTENANCE REGISTER
IN THE WRAPAROUND MODE.

THE DIAGNOSTIC DOES NOT DO ANY TESTING OF THE RH70 CONTROLLER
WHEN IT IS USED TO TEST RP04/5/6 DISK DRIVES CONNECTED TO

THAT TYPE OF CONTROLLER. IT IS ASSUMED THAT THE RH70

SPECIFIC CONTROLLER DIAGNOSTICS HAVE BEEN SUCCESSFULLY RUN TO
COMPLETION BEFORE THIS PROGRAM IS RUN.

REQUIREMENTS

EQUIPMENT

PDP=11 COMPUTER WITH CONSOLE TELETYPE, AND AN RP04/5/6 DISK SYSTEM.
THE RP04/5/6 DISK SYSTEM WILL CONSIST OF AN RH11/RH70 CONTROLLER,
AND DISK CONTROL LOGIC (DCL). THE CABLE FROM THE DCL CAN BE
CONNECTED TO THE MDLI, BUT IF NOT THAT CABLE MUST BE PROPERLY
TERMINATED.

STORAGE

THIS PROGRAM REQUIRES 16K WORDS OF MEMORY.

PRELIMINARY PROGRAMS

THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-
(LATEST REV) HAS BEEN RUN WITHOUT ERRORS

LOADING PROCEDURE

USE STANDARD PROCEDURE FOR LOADING .ABS TAPES

STARTING PROCEDURE

SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING AN
RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR IN THE
SOFWARE SWITCH REGISTER IF THE OPERATOR SO DESIRES. SEE
PARAGRAPH 5.1 FOR A DESCRIPTICN OF SOF TWARE SWITCH REGISTER
OPERATION.

CONTROL SWITCH SETTINGS

SEE SECTION 5.1

STARTING ADDRESS
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58

59 START AT ADDRESS 200-==FOR NORMAL RUN

60 START AT ADDRESS 204===TO SELECT NON-DEFAULT PARAMETERS

g; START AT ADDRESS 210-==FOR UNIT SELECTION

63 200 START

64 ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS

65 STARTING ADDRESS ALL THE RP04/5/6'S ON THE SYSTEM WILL BE

66 TESTED ONE AT A TIME BEFORE 'END PASS'' IS PRINTED OUT.

67 TESTING WILL START WITH THE LOWEST UNIT NUMBER DRIVE

68 THAT IS POWERED UP (THAT IS THE LOWEST UNIT NUMBER RHAS REGISTER
69 THAT RESPONDS) THEN GO ON TO THE NEXT HIGHER UNIT NUMBER

;? THAT IS POWERED UP.

72 204 RESTART

73 SAME AS 200 START WITH FOLLOWING EXCEPTIONS: PROGRAM WILL

[ QUERY OPERATOR FOR THE CORRECT CSR AND VECTOR ADDRESS OF THE RHXX
75 CONTROLLER. WHEN THIS ACTION HAS BEEN COMPLETED, THE PROGRAM
76 WILL AUTOMATICALLY RESTART FROM ADDRESS 200, WITH THE SAME

;g CONVENTIONS AS DESCRIBED FOR A 200 START.

79 210 START

80 ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS

81 STARTING ADDRESS THE CONSOLE TELETYPE WILL ASK FOR THE UNIT
82 NUMBER TO BE TESTED. THEN ONLY THAT UNIT WILL BE TESTED

gz FOR EACH PASS OF THE PROGRAM.

gz 4.3 PROGRAM AND/OR OPERATOR ACTION

g; 1. LOAD THE PROGRAM INTO MEMORY.

g% 2. SET STARTING ADDRESS ON THE SWITCH REGISTER

8} 3. PRESS "'LOAD ADDRESS''.

93 4. SET 'OPERATIONAL SWITCH SETTINGS'' (SEE SECTION 5.1)

WORST CASE IS ALL SWITCHES DOWN.
5. PRESS ''START'.

6. FOR_THE FIRST PASS EACH TEST WILL BE EXECUTED ONCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE '‘END
PASS™ IS PRINTED, THE FIRST PASS WILL REQUIRE OPERATOR
INTERVENTION iF THE PROGRAM IS NOT RUN UNDER AN '‘ACT-11
MONITOR. THE SECOND AND SUBSEQUENT PASSES WILL EXECUTE
EACH TEST FOUR TIMES ON EACH DRIVES PRESENT OR DRIVE
SELECTED BEFORE 'END PASS'' IS PRINTED. THE SECOND
AND SUBSEQUENT PASSED DO NOT NEED ANY OPERATOR INTERVENTION.

5.0 OPERATING PROCEDURE

5.1 OPERATIONAL SWITCH SETTINGS
IF THE_PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.E.
AN 11/34) THE PROGRAM WILL DETERMINE THMAT THE MARDWARE SWITCH

REGISTER IS NOT PRESENT AND WILL USE AN ‘SOFTWARE' SWITCH
REGISTER. THE SETTINGS OF THE ‘'SOFTWARE' SWITCHES ARE

— d
NSO BB IC AR S SR IRAR

SEQ 0004

-



F 1
CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 3-2 SEQ 0005

CONTROLLED THROUGH A KEYBOARD ROUTINE WHICH IS CALLED BY
TYPING A 'CONTROL G'. THE PROGRAM WILL RECOGNIZE THE
"CONTROL G' AT ANY TIME EXCEPT WHEN THE PROGRAM IS AT A
HIGHER PRIORITY PROCESSING AN RP04/5/6 INTERRUPT. THE
'SOFTWARE' SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN
RESPONSE TIO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

'SWR = NNNNNN  NEW ='

EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH
REGISTER IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT
REQUIRED. 'RUBOUT' AND °CONTROL U' FUNCTIONS MAY BE USED TO
CORRECT TYPING ERRORS DURING SWITCH ENTRY

ON PROCESSORS WITH HARDWARE SWITCH REGISTER, THE 'SOF TWARE'
SWITCH REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16
SWITCHES IN THE 'UP' POSITION, ALL SWITCH REGISTER REFERENCES
WILL BE TO THE °'SOFTWARE' REGISTER AND THE PROCEDURES
DESCRIBED ABOVE MUST BE FOLLOWED.

WIWNIWW NN N RO NI NI NI PRI NN N = b d d

SWITCH DEFINITIONS ARE GIVEN IN SECTION 9 '‘OPERATIONAL
ag£ECH SETTINGS'® HOWEVER THE DETAIL DESCRIPTIONS ARE GIVEN

SWITCH 15 = HALT ON ERROR

WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
THEN THE APPROPIATE INFORMATION WILL BE PRINTED OUT

AND THEN THE PROGRAM WILL HALT. AFTER THIS HALT, PRESSING
"'CONTINUE'® WILL CONTINUE WITH THE PROGRAM TILL THE NEXT
ERROR IS FOUND WHEN THE SAME THING WILL HAPPEN.

SWITCH 14 - LOOP ON TEST

WHEN THIS SWITCH IS SET THE PROGRAM WILL BEGIN TO LOOP
ON THE CURRENT TEST BEING EXECUTED. FOR EXAMPLE IF THIS
SWITCH IS SET WHEN THE PROGRAM IS IN TEST 10 THEN THE
PROGRAM WILL KEEP EXECUTING ALL OF TEST 10 REPEATEDLY.
ONE WAY TO BE_SURE THAT THE PROGRAM IS IN THE EXPECTED
TEST IS TO SET THIS SWITCH DURING AN ERROR PRINTOUT OR
DURING A PROGRAM HALT.

SWITCH 13 = INHIBIT ERROR TYPEOUTS

WHEN THIS SWITCH IS SET FURTHER ERROR PRINTOUTS WILL

CEASE, HOWEVER OPERATOR INSTRUCTIONS SUCH AS ''STOP DRIVE X'
WILL CONTINUE. AT THE END OF PASS '‘TOTAL NUMBER OF ERRORS
ON THIS PASS ON DRIVE X" WILL BE TRUE, THAT IS, ALTHOUGH
??lz}EngAVEgg INHIBITED IF THAT PASS FOUND 6 ERRORS,

SWITCH 12 = RH70 CONTROLLER SELECT
THIS SWITCH MUST BE SET AT THE START OF THE PROGRAM WHEN THE
DISK DRIVES TO BE TESTED ARE CONNECTED TO AN RH70

CONTROLLER. IT MUST NOT BE SET WHEN DISK DRIVES TO BE TESTED
ARE CONNECTED TO AN RH11 CONTROLLER.

SWITCH 11 = INHIBIT ITERATIONS
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WHEN THIS SWITCH IS SET THE PROGRAM ON SECOND PASS WILL
gg{fﬂszfcf EACH TEST FOUR TIMES BUT WILL DO EACH TEST

SWITCH 10 = BELL ON ERRO

WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

THE 'BELL'' OR "ALARM’' WiLL BE SOUNDED. THIS SWITCH IS USEFUL
WHEN SWITCH 11 IS SET YET INFORMATION IS NEEDED WHEN ANY ERROR

IS DETECTED. TAKE THE EXAMPLE OF A PROGRAM LOOPING ON A TEST WITH
SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS

SET AND THE BELL OR ALARM SOUNDS IT MEANS THAT THE ERROR

IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MEANS THAT

THE ERROR IS NOT PRESENT.

SWITCH 9 = LOOP ON ERROR

WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
EXECUTED ''SCOPE'* STATEMENT. IF ON THE SECOND TIME

THROUGH AN ERROR IS FOUND IT WILL AGAIN LOOP BACK TO

THAT *'SCOPE™ STATEMENT. THIS LOOPING WILL CONTINUE AS LONG
AS THE ERROR IS PRESENT AND THIS SWITCH IS SET. HOWEVER

IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR

IS ENCOUNTERED PRINTOUT WILL TAKE PLACE UNLESS SWITCH 11

IS ALSO SET. DURING BEGUG, USING A SCOPE, IT IS RECOMMENDED
THAT SWITCH 11 IS ALSO SET.

NOTE: ALSO SEE SECTION 8.3

SWITCH 8 - LOOP ON TEST IN SWR <7:0>

THIS IS A SPECIAL SWITCH. WHEN SET SWITCHES 0 THRU 7
HAVE ONE MEANING AND WHEN RESET SWITCHES 0 THRU 7 HAVE
ANOTHER _MEANING. THIS MEANS THAT ANY SETTING OF SWITCH
0 THRU 7 MUST BE DONE WITH SWITCH 8 IN THE APPROPIATE
POSITION. WHEN THIS SWITCH IS SET THEN SWITCHES 0 THRU
7 GIVE THE TEST NUMBER TO BE LOOPED ON. FOR EXAMPLE
WITH SWITCH 8 SET AND SWITCH 3 SET THE PROGRAM WILL LOOP
ON TEST 10. HOWEVER THIS SETTING MUST BE DONE AT THE
BEGINNING OF THE PROGRAM THEN ALL THE TESTS FROM 1 70 10
WILL BE EXECUTED AND THEN TEST 10 WILL BE REPEATED OVER
AND OVER AGAIN. WHEN THIS SWITCH IS NOT SET THEN SWITCHES
0 THRU 7 HAVE THE AING ITS NAME INDICATES.

FOR EXAMPLE SWITCH "'STOP FURTHER COMPARES: THAT IS
IF SWITCH 8 IS NOT SEY AND SWITCH 7 1S SET THEN WHEN A
DATA ERROR IS DEIE TED NO FURTHER COMPARES WILL BE DONE.
FOR EXAMPLE IN A 256 WORD BUFFER IF ALL THE WORDS ARE IN
ERRUR THEN AFTER SEEING THE PRINTOUT FOR THE FIRST FEW
WORDS SETTING SWITCH 7 ONLY WILL STOP FURTHER PRINTOUTS
OF THIS ERROR AND GO ON WITH THE TEST RATHER THAN PRINT
ALL THE 256 WORDS. HOWEVER IF THIS WAS DONE WITH SWITCH 11
THEN THE NEXT ERROR THAT THE PROGRAM DETECTS IN A_SuB-
SEQUENT TEST WILL ALSO BE LOST. BUT WITH SWITCH 7, ONLY
THIS GROUP OF DATA ERRORS ARE NOT PRINTED OUT. ANOTHER
EXAMPLE OF SWITCH 8 BEING LOW IS WITH SWITCH 6, WHICH

SEQ@ 0006
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229 IS "ECC_TEST=COMPARE END RESULT ONLY''. THAT IS IF SWITCH
230 8_IS _NOT SET AND SWITCH 6 IS SET THEN ON ECC TESTS (TEST
231 120 THRU TEST 134) INSTEAD OF COMPARING CONTENTS OF THE

232 POSITION REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
%gz COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.
235

236

237 NOTE: ALSO SEE SECTION 8.3

238

%

241 SWITCH 7 = STOP FURTHER COMPARES IF SWO08 IS LOW.

242 IF SWITCH 8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
243 SWITCH GIVES THE TEST NUMBER TO BE LOOPED ON AS INDICATED
244 IN THE DESCRIPTION OF SWITCH 8. IF SWITCH 8 IS NOT _SET

245 AND THIS SWITCH IS SET THEN THE PROGRAM WILL DO AS THE

246 NAME INDICATES. FOR EXAMPLE IN A 256 WORD BUFFER IF ALL
247 THE WORDS ARE IN ERROR THEN AFTER SEEING THE_ERROR PRINTOUTS
248 FOR THE FIRST FEW WORDS THEN SETTING SWITCH 7 WITH SWITCH 8
249 NOT SET WILL STOP_THE PRINTOUT OF ALL 256 WORDS BUT WILL
250 NOT _STOP THE PRINTOUT OF ANOTHER ERROR IN ANY SUBSEQUENT
231 TEST. _IT IS EXPECTED THAT SWiTCH 7 AFTER BEING SET FOR

252 A WHILE TO STOP PRINTING ALL THE 256 WORDS WILL BE RESET
%gz AGAIN TO ENABLE THE PRINTING OF OTHER DATA ERRORS.

255 SWITCH 6 - ECC TEST-COMPARE END RESULTS ONLY IF SW08 IS LOW
256 IF SWITCH 8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
257 SWITCH GIVES THE TEST NUMBER TO BE LOOPED ON AS INDICATED
258 IN THE DESCRIPTION OF SWITCH 8. IF SWITCH 8 1S NOT SET

259 AND THIS SWITCH IS SET THEN ON ECC TESTS (TEST 120 THRU
260 TEST 134) INSTEAD OFf COMPARING CONTENTS OF THE POSITION AND
261 PATTERN REGISTERS AFTER EVERY CLOCK, COMPARES WILL BE DONE
gg% ONLY AT THE END OF ALL THE CLOCKS.

ggg 5.2 SUB-ROUTINE ABSTRACTS

%gg SEE SECTION 9 °'SUBROUTINES''

ggg 6.0 ERRORS

(4

270 ERROR PRINTOUTS CONTAIN THE ERROR _ADDRESS AND OTHER

271 PERTINENT INFORMATION CONCERNING THE PARTICULAR FAILURE.
272 THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPO4

273 REGISTERS OR_GOOD/RECEIVED DATA. IF THE ERROR OCCURRED IN A
274 SUBROUTINE, THE ADDRESS OF THE SUBROUTINE CALL IS ALSO

275 GIVEN. REFER TO THE PROGRAM LISTING AT THE STATED

%;g ADDRESS TO DETERMINE THE CAUSE OF THE ERROR.

5;3 6.1 *FATAL' ERRORS

280 IN THE EVENT THAT THE DISK DRIVE BECOMES UNAVAILABLE TO THE
281 CONTROLLER, POWERS DOWN, OR CERTAIN CRITICAL STATUS BITS
282 CANNOT BE CLEARED PRIOR TO THE START OF A T4ST SEQUENCE -
283 THIS INFORMATION WILL BE COMMUNICATED TO THE OPERATOR. IN
284 ADDITION, THE TTY BELL WILL RING AND THE PROGRAM WILL HALT.

285 IT IS SUGGESTED THAT IF THIS HAPPENS THE OPERATOR LOAD
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ADDRESS 200 (210) AND RESTART THE PROGRAM AS A FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FAILURE CONTINUES TO OCCUR,
THERE ARE TWO OPTIONS FOR THE OPERATOR:

1. _LOOK IN THE TEST LISTING FOR THE 'HALT'
INSTRUCTION AND REPLACE IT PLUS THE TWO WORDS

("'TYPE ,CPHALT'") ABOVE WITH "NOP'S, WITH TTY ERROR
PRINTOUTS INHIBITED, A SCOPE LOOP CAN BE INITIATED
FOR THE TEST IN QUESTION.

2. GO BACK AND RERUN DZRPS AS IT IS QUITE POSSIBLE
THAT A HARD FAILURE HAS OCCURRED IN ONE OF THE
HARDWARE REGISTERS.

IT 1S ALSO POSSIBLE TO CONTINUE FROM THE HALT POINT, BUT THIS
IS NOT RECOMMENDED AS ALL FOLLOWING TESTS WILL EXHIBIT THE
SAME SYMPTOMS AND GIVE MISLEADING ERROR PRINTOUTS.

RESTRICTIONS

IF THERE IS A DRIVE CONNECTED THEN THE OPERATOR MUST HAVE
THE DRIVE PORT SWITCH LOCKED EITHER ON PORT A OR PORT B
BUT NEVER LEAVE IT IN THE PROGRAMMABLE STATE. IF THERE
IS NO DRIVE CONNECTED THEN THE CABLE NORMALLY GOING FROM
THE DCL TO THE MDLI MUST BE PROPERLY TERMINATED.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER AND

* IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.

BECAUSE OF THIS FACT, THE PROGRAM CANNOT BE RUN IN CHAIN MODE
WHEN USING THE SOFTWARE SWITCH REGISTER AS THE ROUTINE WHICH
?ﬂﬁ?NFgSDEHE SWTICH REGISTER SETTINGS IS NOT OPERABLE WHEN IN

MISCELLANEOUS
EXECUTION TIME

THE FIRST PASS OF THE PROGRAM WILL TAKE 1.75 MINUTES PER
DRIVE. SUBSEQUENT PASSES WILL TAKE 7 MINUTE.

STACK POINTER
THE STACK IS INITIALLY SET TO 1000
OPERATOR SELECTABLE SCOPE LOOPS

HERE IS A DETAILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS.
FOR INSTRUCTIONS REGARDING USAGE OF THESE LOOPS, HIT CONTROL

C ANY TIME WHILE THE PROGRAM IS RUNNING. ON HITTING AN ERROR
IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BACK

= USUALLY BACK TO THE BEGINNING OF THE TEST.

WHEN THIS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
THE PROGRAM GOES BACK TO CAN BE CHANGED.

THE RESTRICTIONS TO THE POINT WHERE THE PROGRAM CAN GO ARE:

1. IT MUST BE WITHIN THE TEST UNDER CONSIDERATION

2. LOOP ON ERROR SWITCH MUST BE SET

SEQ@ 0008
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3. _THE ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATION

IF _THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP ON
TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
COMES TU THE END OF THE TEST UNDER CONSIDERATION.

AFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
NORMAL OPERATION WILL CONTINUE.

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION

THE FOLLOWING SECTIONS DESCRIBE EACH TEST AND SUBROUTINES

IN DETAIL AND CAN ALSO BE USED AS AN INDEX TO THE LISTING.
THE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE LISTING
WHERE THAT ITEM WILL BE FOUND.

SEQ 0009
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000015
000200
177776
177776

000007

;*LAST REVISION 02-NOV-81

.TITLE CZRJHEQ RPQ4/5/6 DSKL
;*COPYRIGHT (C) 1976,1978,198
:*DIGITAL EQUIPMENT CORPORATI
*COLORADO SPGS., CO. 80919

*PROGRAH BY PETE BLACKSTONE

tTHIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
'PACKAGE (MAINDEC-11-DZQAC-C5), 18-MAR-81

SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR _TYPEOUTS
RH70 CONTROLLER SELECT
INHIBIT ITERATIONS
BELL ON ERROR
LOOP ON ERROR
LOOP ON TEST IN SWR<7:0>
STOP FURTHER COMPARES IF SWO8 IS LOW
ECC TEST-COMPARE END RESULTS ONLY IF SW08 IS LOW

.SBTTL BASIC CEFINITIONS
;*INITIAL ??BSESS OF THE STACK POINTER *%x 1100 #««

? PT2
ON

b el ) e e
OANOOVO—=NWHr W

LR R A 0-.-.-‘.!0!.!.‘..

L B B B BF B O O b I JF

STACK =

ERROR = EMT ;:BASIC DEFINITION OF ERROR CALL
SCOPE = IOT ::BASIC DEFINITION OF SCOPE CALL
;*MISCELLANEOUS DEF INITIONS

HT =11 ;:CODE FOR HORIZONTAL TAB

LF =12 ::CODE FOR LINE FEED

CR =15 ::CODE FOR CARRIAGE RETURN

CRLF = 200 ::CODE FOR CARRIAGE RETURN=-LINE FEED

Fgu o 177776 : SPROCESSOR STATUS WORD

STKLMT = 177774 ::STACK LIMIT REGISTER

PIRQ = 177772 : PROGRAM INTEPRUPT REQUEST REGISTER

DSWR = 177570 : HARDWARE SWITCH REGISTER

DDISP = 177570 : HARDWARE DISPLAY REGISTER

; *GENERAL PURPOSE REGISTER DEFINITIONS

RO = %0 :GENERAL REGISTER

R1 = 1 ..GENERAL REGISTER

R2 = 12 :GENERAL REGISTER

R3 = 13 : :GENERAL REGISTER

R& = %% : :GENERAL REGISTER

RS = %5 : GENERAL REGISTER

R6 = 26 : ;GENERAL REGISTER

R7 = %7 :GENERAL REGISTER

SP = %6 ..STACK POINTER

PC = 17 : ;PROGRAM COUNTER

SEQ@ 0010
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BASIC DEFINITIONS

000000

000340

100000
040000
020000

001000

: *PRIORITY
PRO

PR1
PR2
PR3
PR&
PR5
PR6
PR7

;% 'SWITC
SW15
SW14
SWi3

w

=

L=

0
nnunnnnnnnnnnnonnnnnx

SRS SNS=SNS=NS=NS =D WM = =8O

Sw0o

SW9=SW09
Sw8=5w08
SW7=Sw07
SW6=5W06
SW5=SW05
SW4=SW04
SW3=SW03
SW2=Sw02
SW1=SW01
SW0=Sw00
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LEVEL DEFINITIONS

s sPRIORITY
s sPRICRITY
s sPRIORITY
s sPRIORITY
s sPRIORITY
s sPRIORITY
:sPRIORITY
ssPRIORITY

(=]l=lelel”]
o=

=lelelelelelel=lelelrBlelslelelela]
COO0OOOO

(=lelelelelelelolelelelel=UilE Nl " e

100000
40000
20000
10000

N RY Y Y TR S ey
OO0 OO0

IS =1=1=0=2=]

ooo

—
-_
O

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

ER'' SWITCH DEFINITIONS

; *DATA BIT DEFINITIONS (BITOO TO BIT15)

NOAWVH W= O

SEQ 0011
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BASIC DEFINITIONS

000400
000200
000100
000040
000020
000010
000004
000002
000001
000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240
547
548
549
550
551
552
553
554
555
556
557
558
559
560 000001
561 000002
562 000004
563 000010
564 000020
565 00004
566 000100
567 000200
568 000400
569 001000
570 002000
571 004000
572 010000
573 020000
574 040000
575 100000
L
577
578
579

BIT8=BIT08

BIT7=BIT07

BIT6=BIT06

BIT5=BITOS5

BIT4=BIT04

BIT3=BIT03

BIT2=BIT0Z

BIT1=BIT01

BITO=BITO0

;*BASIC "'CPU'" TRAP VECTOR ADDRESSES

ERRVEC = 4 TIME OUT AND QTHER ERRORS

RESVEC = 10 ..FESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC = 14 T'' BIT

TRTVEC = 14 ::TRACE TRAP

BPTVEC = 14 ; ;BREAKPOINT TRAP (BPT)

IOTVEC = 20 ; : INPUT/OUTPUT TRAP (IOT) #«SCOPE*+
PWRVEC = §4 ; ;POWER FAIL

EMTVEC = 30 ..EHULATOR TRAP (EMT) *+*ERROR**
TRAPVEC = "'TRAP'‘ TRAP

TKVEC = ::TTY KEYBOARD VECTOR

TPVEC = 64 ;:TTY PRINTER VECTOR

PIRQVEC = 240 ; ;PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL RH11/RH70 REGISTERS

;*WORD COUNT REGISTER (RHWC)
s*EACH BIT IS CALLED BY BIT NUMBER

:*BUS ADDRESS REGISTER (RHBA)
;*EACH BIT IS CALLED BY BIT NUMBER

;*CONTROL AND STATUS REGISTER 2 (RH(CS2)

Usil= 1 ;UNIT SELECT (BIT #0)

use= 2 ;UNIT SELECT (BIT #1)

US4= 4 JUNIT SELECT (BIT #2)

BAI= 10 :BUS _ADDRESS INCREMENT INHIBIT (BIT #3)
PAT= 20 : INVERT PARITY ON MASS BUS TO EVEN (BIT #4)
CLR= 40 :CLEAR (BIT #5)

IR= 100 : INPUT READY (BIT #6)

OR= 200 OUTPUT READY (BIT #7)

MPE= 400 MASS BUS PARITY ERROR (BIT #8)

MXF = 1000 HISSED TRANSFER ERROR (BIT #9)

PGE= 2000 :PROGRAM ERROR (BIT #10)

NEM= 4000 :NON EXISTANT MEMORY (BIT #11)

NED= 10000 :NON EXISTANT DRIVE (BIT "2)

UPE= 20000 :UNIBUS PARITY ERROR (BIT #13)

WCE= 40000 :WRITE CHECK ERROR (BIT #14)

DLT= 100000 :DATA LATE (BIT #15)

;*DATA BUFFER REGISTER (RHDB)
s*EACH BIT IS CALLED BY BIT NUMBER

SEQ 0012

Ci
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RH11/RH70 REGISTERS

581

582

583

584

585

586 000001
587 000100
588 000200
589 000400
590 001000
91 002000
592 004000
593 020000
594 040000
595 100000
596

597

598

599 000001
600 000002
601 000004
602 000010
603 000020
604 000040
605 000100
606 000200
607 000400
608 001000
509 002000
610 004000
611 010000
612 020000
613 040000
614 100000
615

616

617

618 000001
619 000002
620 000004
621 000010
622 000020
623 000040
624 000100
625 000200
626 000400
627 001000
628 002000
629 004000
630 010000
631 020000
632 040000
633 100000
634

635

636

637 000001

;*RP04 REGISTERS

s*CONTROL AND STATUS 1 REGISTER.

GO=
IE=
RDY=
A16=
Al17=
PSEL=
DVA=
MCPE=
TRE=
SC=

;*STATUS REGISTER (RHDS1) (#01)

DF5= 1
DFF20= 2
DIGB= 4
GRV= 1
DL64= 2
4
1
2

NN =2 8NN =2 =2

P
(=l
oo
oo
(==
o

DE1=
Vy=
DRY=
DPR= 400
PROG= 1000
LST= 2000
WRL= 4000
MOL= 10000
PIP= 20000
ERR= 40000
ATA= 100000

(#00)

:GO_(BIT #0)

s INTERRUPT ENABLE (BIT #6)
:READY (BIT #7)

:HIGH ORDER UNIBUS BITS (BIT #8)
:HIGH ORDER UNIBUS BITS (BIT #9)
:PORT SELECT (BIT #10)

:DEVICE AVAILABLE (BIT #11)
:MASSBUSS PARITY ERROR (BIT #13)
:TRANSFER ERROR (BIT #14)
:SPECIAL CONDITION (BIT #15)

;DRIVE FORWARD 5''/SEC. (BIT #0)

;DRIVE FORWARD 20''/SEC. (BIT #1)
:DRIVE TO INNER GAVRD BAND (BIT #2)
;GO REVERSE (BIT #3)

:DIFFERENCE LESS THAN 64 (BIT #4)

:DIFFERENCE EQUALS 1 (BIT #5)
:VOLUME VALID (BIT #6)

:DRIVE READY (BIT #7)

;DRIVE PRESENT (BIT #8)
;PROGRAMABLE (BIT #9)

;LAST SECTOR TRANSFERRED (BIT #10)

:WRITE LOCK (BIT #11)

:MEDIUM ON-LINE (BIT #12)

:POSITIONING OPERATION IN PROGRESS (BIT #13)
;COMPOSIT ERROR. (BIT #14)

:ATTENTION ACTIVE (BIT #15)

;*ERROR REGISTER #01 (RHER1) (#02)

ILF=
ILR=
RMR=
PAR=
FER=
WCF=
ECH=
HCE=
HCRC=
AOE=
IAE=
WLE=
DTE=
OPl=
UNS=
DCK=

=2 SN =N =N =N =N =
f=d=i=l=lelelelelel=lelale]
OO0 0OO0OO0OO0O0O00O
jelelelelelels]

8°°°

;ILLEGAL FUNCTION (BIT #0)

:ILLEGAL REGISTER (BIT #1)

:REGISTER MODIFICATION REFUSED (BIT #2)
:PARITY ERROR (BIT #3)

:FORMAT ERROR (BIT #4)

:WRITE CLOCK FAIL (BIT #5)

sECC HARD ERROR (BIT #6)
HEADER COMPARE ERROR (BIT #7)
:HEADER CRC ERROR (BIT #8)

:ADDRESS OVERFLOW ERROR (BIT #9)
s INVALID ADDRESS ERROR (BIT #10)

;WRITE LOCK ERROR (BIT #11)
:DRIVE TIMING ERROR (BIT #12)
:OPERATION INCOMPLETE (BIT #13)
:DRIVE UNSAFE (BIT #14)

:DATA CHECK ERROR (BIT 15)

s*MAINTAINABILITY REGISTER (RHMR) (#03)

DMD= 1

;DIAGINOSTIC MODE (BIT #0)

SEQ 0013

El
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RH11/RH70 REGISTERS

639 000004
640 000010
641 000020
642 000040
643 000200
644 000400
645 001000
646

647

648

649 000001
650 000002
651 00000
652 000010
653 000020
654 000040
655 000100
656 000200
657

658

659

660

661

662

663

664

665

666

667

668

669 000001
670 000002
671 000004
672 000010
673 000020
674 000040
675 000100
676 000200
677 000400
678 001000
679 002
680 004
681 010000
682 020000
683 040000
684 100000
685

686

687

688 00000
689 000002
690 00000
691 000010
692 00002
693 000040
694 000100

MCLK= 2 sMAINTAINABILITY CLOCK (BIT #1)

MINX= & sMAINTAINABILITY INDEX (BIT #2)

MSTCK= 10 ;MAINTAINABILITY SECTOR CLOCK (BIT #3)
MRD= 20 sMAINTAINABILITY READ (BIT #4)

MWR= 40 ;MAINTAINABILITY WRITE (BIT #5)

DENVL= 200 :DATA ENVELOPE (BIT #7)

ZER= 400 :ZERO DETECT (BIT #8)

DTSY= 1000 ;MAINTAINABILITY SYNC DETECTED (BIT #9)

;*ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (#04)

ATO= 1 ;DEVICE O (BIT #0)
AT1= 2 :DEVICE 1 (BIT #1)
AT2= 4 sDEVICE g (BIT #2)
AT3= 10 ;DEVICE 3 (BIT #3)
AT4= 20 ;DEVICE & (BIT #4)
ATS5= 40 ;DEVICE 5 (BIT #5)
ATé= 100 ;DEVICE 6 (BIT #6)
AT7= 200 ;DEVICE 7 (BIT #7)

;*DESIRED SECTOR/TRACK ADDRESS REGISTER (RHDST) (#1)
;*EACH BIT IS CALLED BY BIT NUMBER

:*DRIVE TYPE REGISTER (RHDT) (#06)
;*EACH BIT IS CALLED BY BIT NUMBER

;*LOOK=AHEAD REGISTER (RHLA) (#07)

EXT1= 1 ;EXTENSION 1 (BIT #0)

EXT2= 2 ;EXTENSION 2 (BIT #1)

EXTé= & ;EXTENSION 3 (BIT #2)

EXT10= 10 ;EXTENSION & (BIT #3)

EXT20= 20 ;EXTENSION 5 (BIT #4)

EXT40= 40 ;EXTENSION 6 (BIT #5)

SC1= 100 +SECTOR COUNT FIELD O (BIT #6
SCe= 200 sSECTOR COUNT FIELD 1 (BIT #7
SCé4= 400 sSECTOR COUNT FIELD g (BIT #8
SC10= 1000 ;SECTOR COUNT FIELD 3 (BIT #9
$C20= 2000 ;SECTOR COUNT FIELD & (BIT m
TRK1= 4000 :TRACK FIELD 1 (BIT #11)
TRK2= 10000 :TRACK FIELD i (BIT '1%)
TRK4= 20000 :TRACK FIELD 3 (BIT #13)
TRK10= 40000 :TRACK FIELD & (BIT #14)
TRK20= 100000 :TRACK FIELD 5 (BIT #15)
:*RP04 ERROR REGISTER #2 (RHER2) (#10)

WCU= 1 WRITE CURRENT UNSAFE (BIT #0
CSF= 2 CURNENT SINK FAILURE (BIT #1
WSu= 4 :WRITE SELECT UNSAFE (BIT #2)
CSU= 10 :CURRENT SWITCH UNSAFE (BIT #
MSE= 20 ;MOTOR SEQUENCE ERROR (BIT #4
TDF= 40 ;TRANSITIONS DETECTOR FAILURE
TUF= 100 :TRANSITIONS UNSAFE (BIT #6)

SEQ 0014
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RH11/RH70 REGISTERS

695 000200
696 000400
697 001000
698 002000
699 004000
700 010000
701 020000
702 100000
703

704

705

706 000001
707 000002
708 000004
709 000010
710 000020
711 00004

712 000100
713 000200
714 000400
715 001000
716 002000
717 004000
718 020000
719

720

721

722 000001
723 000002
724 000004
725 000010
726 000020
727 00

728

729 000200
730 002000
731 004000
732 010000
735

734

735

736

737

738

739

740

741

742

743

764

745

746

747

748

749 000001
750 00000

751 00001

FEN= 200 ;FAILSAFE ENABLED (BIT #7)
WRU= 400 :WRITE READY UNSAFE (BIT #8)
MHS= 1000 :MULTIPLE HEAD SELECT (BIT #9)
NH3= 2000 :NO HEAD SELECTION (BIT #10)
IXE= 4000 : INDEX_ERROR (BIT #11)

vu3o= 10000 :30VOLT UNSAFE (BIT #12)

PLU= 20000 :PLO UNSAFE (BIT #13)

ACU= 100000 :ACUNSAFE (BIT #15)

;*RP05/6 ERROR REGISTER #2 (RHER2) (#10)

WCu= 1 sWRITE CURENT UNSAFE

CSF= 2 : CURRENT SINK FAILURE

WSu= & s CURENT SELECT UNSAFE

CSuU= 10 s CURRENT SWITCH UNSAFE

RAW= 20 sREAD AND WRITE

TDF= 40 sTRANSITIONS DETECTOR FAILURE
TUF= 100 ;TRANSITIONS UNSAFE

ABS= 200 : ABNORMAL STOP

WRU= 400 ;WRITE READY UNSAFE

MHS= 1000 :MULTIPLE HEAD SELECT

NHS= 2000 :NO HEAD SELECTION

IXE= 4000 : INDEX ERROR

PLU= 20000 :PLO UNSAFE

s*OFFSET REGISTER (RHOF) (#11)

OF25= 1 sOFFSET 25 MICRO INCHES (BIT #0)
OF50= 2 :OFFSET S0 MICRO INCHES (BIT #1)
OF100= & sOFFSET 100 MICRO INCHES (BIT 0§
0F200= 10 sOFFSET 200 MICRO INCHES (BIT #3)
0F400= 20 sOFFSET 400 MICRO INCHES (BIT #4)
OF800= 40 :OFFSET 800 MICRO INCHES (BIT #5)
OFREV= 200 sOFFSET NEGATIVE (REVERSE) (BIT #7)
HCI= 2000 :HEADER COMPARE INHIBIT (BIT #10)
ECI= 4000 :ERROR CORRECTION CODE INHIBIT (BIT #11)
FMT22= 10000 :FORMAT BIT (BIT #12

s*DESIRED CYLINDER ADDRESS (RHCA) (#12)
s*EACH BIT IS CALLED BY BIT NUMBER.

;*CURRENT CYLINDER ADDRESS (RHCC) (#13)
s*EACH BIT IS CALLED BY BIT NUMBER

s*SERIAL NUMBER REGISTER (RHSN) (#14)
s*EACH IS CALLED BY BIT NUMBER
;*ERROR REGISTER #03 (RHER3) (#15)

PSU= 1 sPACK SPEED UNSAFE (BIT #0)
VUF = 2 SVELOCITY UNSAFE (BIT #

")
UWR= 10 :ANY UNSAFE EXCEPT READ/WRITE (BIT #3)

SEQ 0015
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RH11/RH70 REGISTERS

752 000020 PRE=

SEQ 0016

:DISK PACK ROTATION ERROR (BIT #4)

20
753 000040 ACL= 40 ;AC LOW (BIT #5)
754 000100 OPDCL= 100 :DC LOW (BIT #6)
755 040000 SK1= 40000 sSEEK INCOMPLETE (BIT #14)
;gg 100000 ocyL= 100000 ;OFF CYLINDER (BIT #15)
758
759 ;*ECC POSITION REGISTER (RHEC1) (#16)
;2? s*EACH BIT IS CALLED BY BIT NUMBER
762
763 ;*ECC PATTERN REGISTER (RHEC2) (#17)
;2? s*EACH BIT IS CALLED BY BIT NUMBER
766 .SBTTL MEMORY MANAGEMENT DEFINITIONS
s*KT11 VECTOR ADDRESS
000250 MMVEC = 250
;*KT11 STATUS REGISTER ADDRESSES
177572 SRO = 177572
177574 SR1 = 177574
177576 SR2 = 177576
172516 SR3 = 172516
;*KERNEL ''I'* PAGE DESCRIPTOR REGISTERS
172300 KIPDRO = 172300
172302 KIPDR1 = 172302
172304 KIPDRZ = 172304
172306 KIPDR3 = 172306
172310 KIPDR4 = 172310
172312 KIPDRS = 172312
172314 KIPDRG = 172314
172316 KIPDR? = 172316
;*KERNEL "'I'' PAGE ADDRESS REGISTERS
172340 KIPARO = 172340
172342 KIPAR1 = 172342
172344 KIPAR2 = 172344
172346 KIPARS = 17 §48
172350 KIPARG = 17235
172352 KIPARS = 175352
172354 KIPARS = 172354
172356 KIPAR? = 172356
767

M
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TRAP CATCHER
1

000174
000176

000200
2 000204
2 000210
5

000046
000052

000000

000174
000000
000000

000137
000137
000137

000214

000214

004620
035506
004626

.SBTTL TRAP CATCHER

=0
;*ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A '',+2,HALT"'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
*LOCATION 9 CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS
DISPREG: .UORD 0 ;s SOFTWARE DISPLAY REGISTER
SWREG: . WORD 0 ;s SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
JMP a#BEGIN ;;JUMP TO STARTING ADDRESS OF PROGRAM
JMP a#BASECH :MODIFY ADDRESSES
JMP QWBEGIN2 sSELECT DRIVE START

.SBTTL ACT11 HOOKS

shhkbkhkhbhhbbhbhdhhbbdbddbrtddhbbdhbbdhbdbrdddrbbdrddbrddddbbdts

HOOKS REQUIRED BY ACT11
$SVPC=,

SV ;SAVE PC
sgrs«ng :31)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
.WORD 20000 ::2)SET LOC. sz T0 20000
.=$SVPC 3 RESTORE P

SEQ@ 0017

M
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COMMON TAGS

0 .SBTTL COMMON TAGS

Jokbkdkkhdhhbhddbhhhhdbdbbbrbbrbbbdbdddbrbbbbbdbbrbrbrbbbbddddrhdrrddds

:*THIS TABLE CONTAINS YVARIOUS COMMON STORAGE LOCATIONS
s*USED IN THE PROGRAM.

001100 .=1100

001100 S$CMTAG: :;START OF COMMON TAGS

001100 000000 $PASS: .WORD 0 s ;CONTAINS PASS COUNT

001102 000 $TSTNM: .BYTE 0 s sCONTAINS THE TEST NUMBER

001103 000 SERFLG: .BYTE 0 : ;CONTAINS ERROR FLAG

001104 000000 SICNT: .WORD O s s CONTAINS SUBTEST ITERATION COUNT

001106 000000 SLPADR: .WORD 0 : :CONTAINS SCOPE LOOP ADDRESS

001110 000000 SLPERR: .WORD 0 :;CONTAINS SCOPE RETURN FOR ERRORS

001112 000000 SERTTL: .WORD 0 : sCONTAINS TOTAL ERRORS DETECTED

001114 000 $ITEMB: .BYTE O ;;CONTAINS ITEM CONTROL BYTE

001115 001 SERMAX: .BYTE 1 : sCONTAINS MAX. ERRORS PER TEST

001116 000000 SERRPC: .WORD 0 s sCONTAINS PC OF LAST ERROR INSTRUCTION

001120 000000 $GDADR: .WORD 0 :;CONTAINS ADDRESS OF °'GOOD' DATA

001122 000000 $BDADR: .WORD 0 : ;CONTAINS ADDRESS OF °'BAD' DATA

001124 000000 $GDDAT: .WORD 0 : sCONTAINS 'GOOD' DATA

001126 000009 $BDDAT: .WORD 0 s ;CONTAINS °'BAD' DATA

001130 000000 WORD 0 : sRESERVED==NOT TO BE USED

001132 000000 .WORD O

001134 000 $AUTOB: .BYTE 0 s sAUTOMATIC MODE INDICATOR

001135 000 $INTAG: .BYTE 0 s s INTERRUPT MODE INDICATOR

001136 000000 WORD 0

001140 177570 SWR: .WORD  DSWR s ;ADDRESS OF SWITCH REGISTER

001142 177570 DISPLAY: .WORD DDISP : ;ADDRESS OF DISPLAY REGISTER

001144 177560 $TKS: 177560 ssTTY KBD STATUS

001146 177562 $TKB: 177562 ::TTY KBD BUFFER

001150 177564 $TPS: 177564 s:TTY PRINTER STATUS REG. ADDRESS

001152 177566 $TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS

001154 000 SNULL: .BYTE 0 : CONTAINS NULL CHARACTER FOR FILLS

001155 002 SFILLS: .BYTE 2 s ;CONTAINS # OF FILLER CHARACTERS REQUIRED

001156 012 SFILLC: .BYTE 12 s INSERT FILL CHARS. AFTER A 'LiINE_FEED

001157 000 $TPFLG: .BYTE 0 :: 'TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)

001160 000000 SREGAD: .WORD 0 : sCONTAINS THE ADDRESS FROM
;;WHICH (SREGO) WAS OBTAINED

001162 000000 SREGO: .WORD 0 : sCONTAINS ((SREGAD)+0)

001164 000000 SREG1: .WORD 0 : ;CONTAINS ((SREGAD)+2)

001166 000000 SREgi: WORD 0 s sCONTAINS ((SREGAD)+4)

001170 000000 SREG3: .WORD 0 : sCONTAINS ((SREGAD)+6)

001172 000000 SREG4: .WORD O s sCONTAINS ((SREGAD)+10)

001174 000000 SREG5: .WORD 0 : sCONTAINS ((SREGAD)+12)

001176 000000 $TMPO: .WORD O s sUSER DEF INED

001200 000000 $TMP1: .WORD O : sUSER DEF INED

001202 000000 $TMP2: .WORD 0 :sUSER DEF INED

001204 000000 $TMP3: .WORD 0 : sUSER DEF INED

001206 000600 $TMP4: .WORD 0 s sUSER DEF INED

001210 000000 $TMP5: .WORD 0 :sUSER DEF INED

001212 000000 STIMES: 8 ssMAX. NUMBER OF ITERATIONS

001214 000000 SESCAPE: +sESCAPE ON ERROR ADDRESS

001216 207 377 377 SBELL: .ASCIZ <207><377><377> ;.CODE FOR BELL

00122; 077 $QUES: .ASCII 7%/ :sQUESTION MARK

00122 015 SCRLF: .ASCII <15 + sCARRIAGE RETURN

001224 012 000 SLF: LASCIZ <12> +sLINE FEED
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Jokkkhhhhkhhhhhhhhhbbdbr bbb ddhbhrdrhrhhbhrdbrdtbhbdbbrdbbrbbhbdbbddd

SEQ 0019
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USER DEFINED TAGS

001226

001274
001276

001300
001302

FRNERRNSar RNo&R

$888888888558588 8888

hd b
NOOVSNO

000254
176722

o

6744
6746

+SBTTL
RPVEC:

RHDB:
RHWC :
RHBA :
RHCS2:
RHCS1:
RHER1:
RHDST:
RHERZ:
RHOF :
RHCA:
RHER3:
RHAS:
RHMR :
RHDS1:
RHDT:
RHSN:
RHEC1:
RHECZ2:
RHLA:
RHCC:

USER DEFINED TAGS
254

ooooononOrONONONOOOOOrONONONONON
SNINNNNNNNNNNNNNNNN

NS WM =N -2 DWW OO —=O0ON)
NS NNOORSOO NN

746

SNNNNNNNNNNNNNNNNNNNY

;RP04/5/6 VECTOR ADDRESS

;DATA BUFFER

JWORD COUNT

:BUS ADDRESS

;CONTROL AND STATUS

sCONTROL AND STATUS 1 SEE NOTE ABOVE
JERROR #1 SEE NOTE ABOVE

:DESIRED SECTOR / TRACK ADDRESS
:ERROR #2

SOFFSET
:DESIRED CYLINDER ADDRESS
*ERROR #3

sATTENTION SUMMARY SEE NOTE ABOVE
sMAINTAINABILITY

sDRIVE STATUS

sDRIVE TYPE

sSERIAL NUMBER SEE NOTE ABOVE
sECC POSITION

sECC PATTERN

:LOOK AHEAD

s CURRENT CYLINDER ADDRESS

;ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER

RH(CS3:
RHBAE :

176752
176750

;CONTROL AND STATUS REG #3
;BUS ADDRESS EXTENSION REGISTER

:THE FOLLOWING LOCATIONS ARE RESERVED FOR REGISTER SAVES
sANY TIME THERE IS AN ERROR ALL THESE WILL BE FILLED
;ONLY SOME MAY BE PRINTED BUT ALL WILL BE FILLED TRUE
;FOR THE TIME JUST AFTER THE 'ERROR'' ERROR COMMAND

DB:
WC:

BA:
(S2:

(=lelelelelelelelelelaleleleleleifelelela]

:DATA BUFFER

sWORD COUNT

sBUS ADDRESS

;CONTROL AND STATUS 2

;CONTROL AND STATUS 1

+ERROR #1

sDESIRED SECTOR/TRACK ADDRESS
:ERROR _#2

*OFFSET
*DESIRED CYLINDER ADDRESS
*ERROR #3

:E
:ATTENTION SUMMARY
IMAINTAINABILITY

:DRIVE STATUS

:DRIVE TYPE

:SERIAL NUMBER

ECC POSITION

ECC PATTERN

: LOOK=AHEAD

:CURRENT CYLINDER ADDRESS

SEQ 0020
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USER DEFINED TAGS

001354
001374
001376

001400

001402
001404

8838888883888838388
D o et i ek e b B omed D omd e nd o ) i e b B
Yy Seaa I
PRA IS IR IS 3TN

000000
000000

000000

000000
000000

000000
000000
000000

000000
000000
000000
000000
000000

000000

000000

SEQ 0021

;FLAGS AND INTERNAL PROGRAM CONTROL WORDS

UNITS: .BLKW 8.
UNIT:  .WORD
NOUNIT: .WORD

NUNIT: .WORD

SELECT: .WORD
UNITSL: .WORD

ERFLGS: 0
SAVDT: 0

oo O OO

SAVSN: 0

PCJSR: 0
ATTENT: 0
TOTALAT:

TMPILL: 0
TSECC: O

TESDTE: 0
TAGDTE: 0

sFUNCTION EQUATES

s TABLE OF COMMAND FUNCTIONS FOR
:THEN ''G0"* BIT HAS TO BE SET

FUTABL :
NOPERA:
UNLOAD:
RECALI:
DCLEAR:
RELEAS:
SERCH:

WRCHEK :
WRCHDT:
WRIDAT:
WRIFOR:
READAT:
REFOR:

SEECOM:
OFSETC:
RETCL:

PKACK :

READIN:
ILLEGL:

;DATA BUFFER FOR READ WRITE

NN =2 = S NYNOVON VNN = = NN O

L]

80’00& NNONONOONO
P

o

sTHIS 1S FILLED WITH =1

¢UNIT UNDER TEST

sNUMBER OF UNITS PRESENT

cUSED TO KEEP TRACK OF UNIT UNDER TEST
sUSED TO DETERMIN IF THERE ARE MORE
sTHAN ONE UNIT

sALL ONES INDICATE UNIT TO BE SELECTED
sUNIT NC. SELECTED

;ERROR FLAG

:SAVE DRIVE TYPE REGISTER

:FOR COMPARISON IN DRIVE CLEAR TEST
sAND RH_INIT TEST

sSAVE SERIAL NUMBER REGISTER

:FOR COMPARISON IN DRIVE CLEAR TEST
sAND RH INIT TEST

sSAVE PC OF JSR WHICH GAVE THE ERROR
sATTENTION BIT FOR PRESENT UNIT
sTOTAL ATTENTION BITS

s TEMPORARY ILLEGAL FUNCTION

sFLAG TO_SAY IF ECC TEST OR _NCT
.UHEN =177777 1T IS AN ECC TEST
WHEN =0IT IS NOT AN ECC TEST
:FLAG TO SAY IF DRIVE TIMING ERROR OR NOT
:WHEN = 177777 IT IS A DTE TEST
:WHEN = 0 IT IS NOT A DTE TEST
: TEMPORARY TAG USED IN DRIVE TIMING

;ERROR TEST
RHCS1

sNO OPERATION

;UNLOAD (STAND BY)
sRECALIBRATE

;DRIVE CLEAR

sRELEASE (DUAL=-PORT OPERATION)
:SEARCH COMMAND

;WRITE CHECK DATA

;WRITE CHECK HEADER AND DATA
:WRITE DATA

;WRITE HEADER AND DATA (FORMAT)
+READ DATA

+READ HEADER AND DATA

s SEEK_COMMAND

OFFSET_COMMAND

RETURNTO CENTERLINC

PACK ACKNOWLEDGE -

:READ IN
;COMPUTED ILLEGAL FUNCTION
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USER DEFINED TAGS

001500
002544

003610
003612

003614
003616

003620

000000
000000

000000
000000

001

002

WRFROM: .BLKW 274.

sWRITE FROM THIS BUFFER
REINTO: .BLKW 274.

sREAD INTO THIS BUFFER
TSTNM: 0 sTEST_NUMBER

FIRST: 0 : :IF ZERO WILL TYPE HEADER
:IF ONES WILL NOT TYPE HEADER
RH70: 0 sFLAG = 1 FOR RH70 CONTROLLER
sFLAG = 0 FOR RH11
SILOSZ: .WORD 0 sRH SILO SIZE

;TABLE FOR ATTENTION BITS ATTENTION TABLE
004 ATABLE: .BYTE 1,2,4,10,20,40,100,200

SEQ 0022
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ERROR POINTER TABLE

003630

o

03630
03632

o

03634
03636

o0

£ £
LAS B =

WN=O VRN WNSWN=OV NN W=
8 o
o

POND NN b d e e ed b e b e

41 003654
42 003656

047474
053655

060144
060676

047557
056650

060530
061046

047557
056434

060504
061035

.SBTTL ERROR POINTER TABLE

s*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

*NOTET IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
*NOTE2 EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
) EM ;sPOINTS TO THE ERROR MESSAGE
:n DH ::POINTS TO THE DATA HEADER
o DT ::POINTS TO THE DATA
H DF :sPOINTS TO THE DATA FORMAT
$ERRTB:
:ERROR 1
sz} :ggONG DATA IN READING OR WRITING HARDWARE REGISTER
*REG. ADDR.
;GOOD DATA

*RECEIVED DATA
DT1 *SERRPC,$TSTNM,REGADR, SGDDAT, SBDDAT
DF1 :0,0,0,0,0

;ERROR 2
EM2 ;ERROR ON DATA COMMAND

DH33 :PC

;PC OF JSR

;TEST NO

JWORD NO.

;G00D DATA

CONTENTS OF RHCS1

CONTENTS OF RHDS1

CONTENTS OF RHER1

DT33 :SERRPC PCJSR,$TSTNM_ ERWORD ,$GDDAT,CS1.,DS1.,ER1
DF33 :0,0,0,1,0,0,0.0

;ERROR 3
EM2 ;ERROR ON DATA COMMAND

DH32 ;PC
PC OF JSR

GOOD DATA

:BAD DATA
sCONTENTS OF RHCS?
:CONTENTS OF RHDS1
:CONTENTS OF RMER1

DT32 ;SERRPC ,PCJSR, STSTNM, ERWORD , SGDDAT , $BDDAT,CS1.DS1,ERY
DF32 :0,0,0,1,0,0,6,0.0,




43
L6
45
46 003660
47
48 003662
4
50
51
52
53

54
35

56
57 003664
gg 003666

60
61
62 003670
63 003672
64 003674
65 003676
66
67
68
69 003700

71 003702

97 003720
98 003722
99 003724

047557
056237

060462
061025

000000

061025

047606
056434

060504
061035

047606
053772

060172
060707

000000
000000
060172

L
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ERROR POINTER TABLE

;ERROR &

EM2
DH31

DT3
DF3

;ERROR 10

0
0
DT3

;ERROR ON DATA COMMAND

:PC

sTEST NO

sWORD NO.

;GOOD DATA

:BAD DATA
;CONTENTS OF RHCS1
sCONTENTS OF RHDS1
;CONTENTS OF RHER1

:SERRPC ,$TSTNM, ERWORD, $GDDAT,$BDDAT,CS1,DS1,ER1T

:0,0,1,0,0,0,0.0,

SERRPC STSTNH ERWORD , $GDDAT, $BDDAT,(CS1,DS1,ER1T

1,0,0,0.,0.0,

;ERROR ON WRITE HEADER AND DATA

:PC

:PC OF JSR

;TEST NO

:WORD NO.

:GOOD DATA

:BAD DATA

s CONTENTS OF RHCS1
:CONTENTS OF RHDS1
:CONTENTS OF RHER1

SEQ 0024

:$SERRPC ,PCJSR,$TSTNM, ERWORD ,$GDDAT ,$BDDAT,CS1,DS1,ERT

:0,0,0,1,0,0,0.,0,0,

E?ROR ON WRITE HEADER AND DATA

:TEST NO

:WORD NO.

:GOOD DATA
DATA

:BAD
; SERRPC ,$TSTNM,ERWORD , SGDDAT , SBDDAT

:0.0,1.0,0,

*$ERRPC,$TSTNM, ERWORD , SGDDAT , SBDDAT




100 003726

W) =2

003730
003732

003742

WN=OVBNO VS WN=O VNV W =00V~

003764
003766

003770
003772

003774
003776

sl clh i s i i and o i e il il il el b e b wn wnl w ad ch D d w wnd w nl cal i i e D D ) D i i cnld el il i i ) cd i D i D D D nld

VIS WN=O VNV W =O V00N

060707

047645
054103

060206
060714

047645
053655

060144
060676

000000
000000
060144
060676

047700
054257

060226
060723

047720
054455

060250
060733

M
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ERROR POINTER TABLE

DF3

;ERROR 11

EM11
DH11

pT11
DF11

;ERROR 12

EM11
DH1

DT1
DF1

;ERROR 13

0
0
DT1
DF1

;ERROR 14

EM14
DH14

DT14
DF 14

;ERROR 15

EM15
DH15

DT15
DF15

;ERROR 16

:00001 ‘0'00

:S?NTROLLER OR DRIVE STATUS

sTEST NO

;FAILING REG. ADDR

sCONTENTS OF RHCS1

;CONTENTS OF RHCS2

;CONTENTS OF RHDS1

;CONTENTS OF RHER1
sSERRPC,$TSTNM,$BDADR,(S1,CS2,DS1,ERT

:0,0,0,0,0,0

;WRONG DATA FROM SILO

sPC

sREG.ADDR

;GOOD DATA

JRECEIVED DATA

sSERRPC ,REGADR,SGDDAT ,$BDDAT

:0,0,0,0

:$SERRPC,TSTNM_REGADR,SGDDAT ,$BDDAT
:0,0,0.0.0

;REGISTER FAILED
:PC

sFAILING REG. ADDR

:CONTENTS OF FAILING REG.

:CONTENTS OF RHCS1

sCONTENTS OF RHCS2

sCONTENTS OF RHDS1

sCONTENTS OF RHER1

: SERRPC , $SBDADR , $BDDAT ,(S1,(S2,DS1,ERT
:0,0,0,0,0,0,0

JSPECIFIED REG. NON EXISTANT SO ABORT
;PROGRAM

PC
sADDR. OF REG
SERRPC,T"™P1

SE@ 0025




N
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ERROR POINTER TABLE

157 004000 047770 EM16
158 004002 054505 DH16
159
160
161
162
163 004004 060260 DT16
}gg 004006 060736 DF16
}gg :ERROR 17
168 004010 050011 EM17
169 004012 054642 DH17
170
17
172
- 173
174
175
176 004014 060276 DT17
};g 004016 060743 DF17
}gg ;ERROR 20
181 004020 050035 EM20
182 004022 055016 DH20
183
184
185
186
187
188
189 004024 060316 pT20
}g? 004026 060752 DF20
}g% ;ERROR 21
194 004030 050056 EM21
195 004032 055171 DH21
196
197
198
199
200 004034 060336 pT21
585 004036 060761 DF21
ggz ;ERROR 22
205 004040 050100 EM22
206
507
08
209
210
21
S}g 004042 055304 DH2?

;WAIT LOOP FAILED
:PC

‘WAT PC
*BIT WANTED
*REG. ADR.

sREG. CONT.
:8E8RSC6$THP3.STMP1.STHP0,$BDDAY

:g?lTE CHECK FAILING

*TEST NO

*CONTENTS OF RHBA

:CONTENTS OF RHDB

:CONTENTS OF RHWC

:CONTENTS OF RHCS1

:CONTENTS OF RHCS2
*SERRPC,STSTNM,$BA,DB,WC,CS1,(S2
:0,0,0,0,0,0,0

:REGISTER FAILING
:PC

sTST _NO

;CONTENTS OF RHER1

;CONTENTS OF RHERZ

;CONTENTS OF RHER3

:CONTENTS OF RHAS

;CONTENTS OF RHDS1

sSERRPC,TSTNM ER1,ERZ,ER3,AS,DS1

[ L4 00060 eV

:A?TERRUPT FAILING

JTEST NO
JCONTENTS OF RMCS1
JCONTENTS OF RHAS
JCONTENTS OF RHDS1
sSERRPC,TSTNM,CS1,AS,DS1
:0,0,0.0.0

sM! SMATCH _IN DRIVE PRESENT

;LOUKING AT RHAS AND RHCS2-NED(BIT#12)
;DRIVE PRESENT DO NOT AGREE

sNOTE: ON DUAL PORT SYSTEM

;DRIVE ON OTHER PORT WILL NOT GIVE NED
M Ns; THERE WILL BE A MISSMATCH

:;c7 7-MEANS NOT PRESENT

“TEST NO

RS

SEQ 0026
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ERROR POINTER TABLE

060352
004046 060766

PON) = e b cd d b
OV~
£

004050 000000

000000

NN NI NN
VONO WIS NN =
o
wn
~n

30 004054 060352
31 004056 060766

A A IS IS DS S TS LS TS TS DSOS OS S S S 8 12

235 004060 050473

%38 004062 055377

244 0040646 060364
245 004066 060772

8
249 004070 050566

004072 055377

004074 060364
004076 060772

263 004100 047645
265 004102 055554

L
D
:ERROR 23
0

o

DT22
DF22

;ERROR 24

EM24

DH24

DT24
DF24

;ERROR 25

EM25

DH24

DT24
DF 24

:ERROR 26

EM11
DH26

:PC
:PC

sRHAS UNIT
RHCSZ UNIT

SERRPC TSTNMS ,SGDDAT , $SBDDAT

:0,0,0,0

sMISSMATCH IN DRIVE PRESENT

sLOOKING AT RHAS AND RHCSZ-NED(BITI12)

:DRIVE_PRESENT DO NOT AGRE
:177777-MEANS NOT PRESENT

:PC

s TEST NO
:RHAS UNIT
RHCSZ UNIT

SERRPcéTSTNHS.SGDDAT.SBDDAT

.
L) eV eV

;LOOK AHEAD REGISTER AT THE
EEGINNING OF A SECTOR IS IN

:PC

:RHDST

:BAD RHLA

:GOOD RHLA

:SECTOR NO

:SECTOR CLOCK

:SERRPC ,DST,$BDDAT,$TMP1,$TMP2, $TMP3

:0,0,0,0,0 °

sLOOK AHEAD REGISTER IS
ERROR

:IN

:PC

RHDST

:BAD RHLA

:GOOD RHLA

:SECTOR NO

:SECTOR CLOCK

:SERRPC ,DST,$BDDAT,$TMP1,$TMP2,$TMP3

:0,0,0,0.0

:CONTROLLER OR DRIVE STATUS

OF
FAILING REGISTER ADDRESS
:CONTENTS OF RHCS!
:CONTENTS OF RHCS?
:CONTENTS OF RHDS1

SEQ@ 0027

-
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ERROR POINTER TABLE

r{4

27%

273 004104 060404 DT26
%;g 004106 061001 DF26
%;g :ERROR 27
%;g 004110 047474 EM1
280 004112 055751 DH27
281

282

283

284

285

286
287 004114 060426 D127
%gg 004116 061011 DF27
%3? ;ERROR 30
292 004120 050626 EM30
293 004122 056106 DH30
294

295

296

297

298

299 004124 060444 DT30
58? 004126 061017 DF30
ggg ;ERROR 31
304 004130 050747 EM31
305

306

307 004132 057046 DH34
308

309

310

I

312

0

%}g 004134 060552 DT34
3}; 004136 061056 DF 34
§19 ;ERROR 32
320
321 004140 05107 EM32
B

22

24

325

ggg 004142 057220 DH35

: CONTENTS OF RHER1
: $ERRPC ,PCJSR,$BDADR,CS1,CS2,DS1,ERT

; 0
e V,V,V,V,V,V,

;ERROR IN READING OR WRITING HARDWARE REGISTER

:PC

:PC OF JSR

:TEST NUMBER
:FAILING REGISTER
:GOOD DATA
:RECEIVED DATA

:$ERRPC ,PCJSR,TSTNM,REGADR, $GDDAT ,$BDDAT
:0,0,0,0.0,0

SEQ@ 0028

CgRRENT CYLINDER DOES NOT REFLECT DESIRED CYLINDER REG.

:PC OF JSR
REGISTER ADDRESS
:GOOD DATA
:BAD DATA

:$ERRPC ,PCJSR ,REGADR,$GDDAT ,$BDDAT
:0,0,0,0.0

;ECC GENERATED IS INCORRECT
:EVERY WORD IN THIS SECTOR IS GIVEN IN ‘DATA USED'’

;PC

:TEST NUMBER
:GOOD ECC1
:GOOD EC2C
;WRITTEN ECC1
:WRITTEN ECC2
:DATA USED

sSERRPC,TSTNM,GECC1,GECC2,WECCT ,WECC2,DISK
:0000000000000

ON READ COMMAND AFTER DATA AND ECC HAVE BEEN READ
ECC REGISTER OR RHER1 IS IN ERR
gN B%°=E:D11 BITS OF PATTERN REG!SYER
:THIS SHOULD MATCH LOWER 11 BITS OF ECC1

JPC
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ERROR POINTER TABLE

328
329
30
331
332
333
33§ 004144

339 004146

W

W

W
igig
v
nNO

TR S e

RER
ONOWVNSWN=OYRNOWNSWN 2O
i?
vh
S

004160

5
359 004162
360
361
362
3

365
369 004164
368 004166

060572
061065

060614
061075

051427

057414

060614
061075

051522

057551

DT35
DF35
;ERROR 33

EM33
DH36

DT36

DF36
;ERROR 34

EM34

DH36

DT36

DF36
;ERROR 35

EM35

DH37

:TEST NUMBER
+GOOD ECC1

+GOOD ECC2
JPATTERN REGISTER
sRHER1

sSERRPC,TSTNM,GECC1,GECC2,EC2,ERT
:0000anooao

:géGH COUNT BIT NOT HIGH AFTER 38859 CLOCKS

‘PC OF JSR
*TEST NUMBER
“RHMR

*POSITION REG.
*PATTERN REGISTER

:SERRPC ,PCJSR,TSTNM MR ,EC1,EC2
:0,0,0,0,0,0

sZERO DETECT BIT NOT HIGH WHEN THE
232 BIT ECC REGISTER HAS ITS 21 BITS
:0F ZEROS

;ERROR PRINTOUT WILL CONTINUE TILL
:gERO DETECT BIT IS HIGH

:PC OF JSR

sTEST NUMBER

+RHMR

sPOSITINN REG.

+PATTERN REGISTER

+$ERRPC ,PCJSR,TSTNM_ MR EC1 EC2

:0,0,0,0,0,0

;POSITION REGISTER OR 11 BITS OF

sPATTERN REGISTER INCORRECT

;LOWER 11 BITS OF PATTERN REGISTER

+SHOULD MATCH LOWER 11 BITS OF GOOD ECC1

:DATA ENVELOPE AND N-CODE ZEROS ARE IN DECIMAL

SEQ 0029
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ERROR POINTER TABLE

385
386

404 004204
406 004206

410 004210
41

004212

I N Y Y Y YV
o md b D =B B
OOV W

420

060632
061103

052016
057220

060572
061065

052203

056237

060462
061025

000000
000000
060462
061025
05227

057767

DT37
DF37
;ERROR 36
EM36
DH35

DT35

DF 35
;ERROR 37

EM37

DH31

DT31
DF31

;ERROR 40
0

0
D131
DF 31

;ERROR 41
EM4O

DH40

SE@ 0030

;DATA ENVELOPE
:N-CODE ZEROS

:SERRPC,TSTNM,EC1,POSITI ,GECC1,GECC2,EC2,DATENV,ZCODE
:0.0.0.0.0.0.0.0.0

sON A READ COMMAND WITH NON CORRECTABLE
:sRROR INSERTED DCK AND ECH SHOULD BE SET

:PC

s TEST NUMBER

:GOOD ECC1T

:600D ECC2
sPATTERN REGISTER
;POSITION REGISTER
+RHER1

sSERRPC,TSTNM,GECC1,GECC2,EC2,ECT,ERT
:0,0,0,0,0,0.0

;ERROR ON DATA COMMAND
;WITH A16 A17 USED

;PC

sTEST NO

sWORD NO.

:GO0OD DATA

:BAD DATA
sCONTENTS OF RHCS1
;CONTENTS OF RHDS1
JCONTENTS OF RHER1

:SERRPCbSTSTNH.ERUORD.SGDDAT.SBDDAT.CSl.DS1.ER1

. 0001' eV eV eV eV

“ SERRPC , $TSTNM, ERWORD , SGDDAT , SBDDAT ,CS1.DS1,ER1
:0,0,1,0,0,0,0.0,

:THERE WAS A READ/WRITE HEADER & DATA
;ERROR DURING ‘DTE' TEST SETUP = THE
:;EST IS ABORTED AT THAT POINT

:TEST NO

sFAILING REGISTER ADDRESS
sCONTENTS OF RHCS?

: CONTENTS OF RHCS2
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ERROR POINTER TABLE

447
448
449 004240 061124
450 004242 062570
451 004244 063046
452 004246 063104
453
454
455
456 004250 061207
457 004252 062570
458 004254 063046
459 004256 063104
460
461
462

482
483
484 004310 061366
485 004312 062570
486 004314 063046
487 004316 063104
488
489
490
491 004320 0616%3
492 004322 06;6 0
493 004324 06 059
494 004326 06310
495
496

97

4
498 004330 061461

DT40
DF40

;ERROR &2

;ERROR 44

EM44
DH&44
DT44
DF &4

;ERROR 45

EM4S
DHé44
DT44
DFé&4

sERROR 46

EM46
DHé44
DT44
DFé&4

;ERROR 47

;ERROR 51

EM51

F
12 PAGE 8-8

s CONTENTS OF RHDS1
:CONTENTS OF RHER1
:SERRPC , $TSTNM, SBDADR , CS1,(S2,DS1,ER1

:0,0,0,0,0,0

sERROR PC,TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC,TEST NUMBER,

sERROR PC,TEST NUMBER,

sERROR PC,TEST NUMBER,

REGISTER ADDRESS.

REGISTER ADDRESS.

REGISTER ADDRESS CORRECT, ACTUAL.

REGISTER ADDRESS CORRECT, ACTUAL.

REGISTER ADDRESS CORRECT, ACTUAL.

REGISTER ADDRESS.

REGISTER ADDRESS CORRECT, ACTUAL.

SEQ 0031

p— Y
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499 004322 062650 DH44
500 ooaggz 063056 DT44  :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
333 004 107 DF 44

ggz :ERROR 52

505 004340 061502 EMS52

506 004342 062650 DH&44

507 004346 063056 DT44

ggg 004346 063107 DF 44

g}? :ERROR 53

512 004350 061542 EMS53

513 004352 062650 DH44&

514 005354 063056 DT44 JERROR PC,TEST NUMBER, REGISTER APDRESS CORRECT, ACTUAL.
g;z 004356 063107 DF 44

g}z :ERROR 54

519 004360 061602 EMS4

520 004362 062761 DHS4

521 004364 063072 DTS54 JERROR PC, TEST NUMBER.

ggg 004366 063114 DF54

ggg :ERROR 55

526 004370 061641 EMSS

527 004372 062650 DH&44

528 004374 063056 DT44  ;ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
ggg 004376 063107 DF 44

gg; :ERROR 56

533 004400 061654 EMS56

534 004402 062650 DH&4

535 004404 063056 DT44  :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
gg? 004406 063107 DF 44

ggg :ERROR 57

540 004410 061671 EMS7

541 004412 062650 DH&4

542 004414 063056 DT44  ;ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
gz‘ 004416 063107 DF 44

gzg :ERROR 60

547 006420 061720 EM60

223 882255 32%332 3?22 ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL
ggg 0046426 063107 DF4s ’ ¢ ° -
ggg ;ERROR 61

554 004430 062007 EM61

555 004432 062650 DHé44

SEQ@ 0032
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ERROR POINTER TABLE

556 004434 06305
557 004436 06310

568 004450 062134

571 004456 063107

4
575 004460 062212
576 004462 062650
577 004464 063056
578 004466 063107

579
580
581
582 004470 062246
583 004472 062650

584 004474 063056
ggg 004476 063107

587

588

589 004500 062330
590 004502 062650
591 004504 063056
592 004506 063107

593
594
595
596 004510 062402
597 004512 062761
598 004514 063072
599 004516 063114
600
601
602
603 004520 062467
604 004522 062761
605 0045246 063072
606 004526 063114
607
608
609
610 004530 062541
611 004532 062650
612 004534 3056

DT44
DF &4

;ERROR 62

EM6C
DHé&4
DT44
DF&4

;ERROR 63

EM63
DH44
DT44
DFé&4

;ERROR 64

EM64
DH44
DT44
DF&4

;ERROR 65

EM65
DH44
DT44
DFé4é

;ERROR 66

EM66
DH&44
DT44
DF &4

;ERROR 67

EM67

JERROR 70

EM70

sERROR 71

EM71
DH44
DT44

sERROR

sERROR

;ERROR

JERROR

.ERROR

:ERROR

JERROR

sERROR

;ERROR

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

PC, TEST NUMBER.

PC, TEST NUMBER.

PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
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ERROR POINTER TABLE

613 004536 063107 DF&é
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ERROR POINTER TABLE

} ;THIS ROUTINE HANDLES UNEXPECTED TIMEOUTS
3 004540 011600 BADTMO: MOV (SP) ,RO :SAVE PC WHERE THE TIME OUT OCCURED
& 004542 005740 TST -(ROJ :ADJUST PC =2
S 004544 022626 CMP (SP)+,(SP)+ *RESTORE STACK POINTER
6 004546 104401 004554 TYPE 658 *:TYPE ASCIZ STRING
004552 000417 BR 4$ :*GET OVER THE ASCIZ
" éigss: LASCIZ <CRLF>/UNEXPECTED BUS TIMEOUT, PC=/
7 004612 010046 MOV RO,=(SP) :SETUP FOR TYPING OUT PC
8 004614 104402 TYPOC
9 004616 000240 NOP :PUT "HALT(0)' INSTRUCTION HERE IF YOU WISH
}? *TO STOP ON UNEXPECTED TIMEOUT.
}g .SBTTL START OF PROGRAM
14 004620 005037 001402 BEGIN: CLR SELECT ;DO NOT SELECT UNIT, NORMAL RUN
;g 004624 000403 BR START
}g 004626 012737 177777 001402 BEGIN2: MOV #-1,SELECT sSELECT UNIT
19 004634 005227 000000 START: INC #0 ;TTY LOOP, WAIT FOR INCREMENT
20 004640 001375 BNE =4 *0F WORD
5; 004642 000005 RESET *RESET THE WORLD
23 .SBTTL INITIALIZE THE COMMON TAGS
::CLEAR THE COMMON TAGS (SCMTAG) AREA
004644 012706 001100 MOV #$CMTAG,R6 ::FIRST LOCATION TO BE CLEARED
004650 005026 CLR (R6) + ::CLEAR MEMORY LOCATION
004652 022706 001140 CMP #SWR,R6 : :DONE? .
004656 001374 BNE =6 ::LOOP BACK IF NO
004660 012706 001100 MOV #STACK, SP ::SETUP THE STACK POINTER
:;INITIALIZE A FEW VECTORS
004664 012737 043422 000020 MO/ #$SCOPE ,a#I0OTVEC ::IOT VECTOR FOR SCOPE ROUTINE
004672 012737 000340 000022 MOV #340,a#I0TVEC+2 ;:LEVEL 7
004700 012737 046072 000030 MOV #SERROR,@#EMTVEC :;EMT VECTOR FOR ERROR ROUTINE
004706 012737 000340 000032 MOV #340,I#EMTVEC+2 ;:LEVEL 7
004714 012737 047222 000034 MOV #STRAP, 3#TRAPVEC ::TRAP VECTOR FOR TRAP CALLS
004722 012737 000340 000036 MOV #340,a# TRAPVEC+2; LEVEL 7
004730 012737 047312 000024 MOV #SPWURDN, 3#PWRVEC ; ;POWER FAILURE VECTOR
004736 012737 000340 000026 MOV #340,a#PURVEC+2 ;:LEVEL 7
004744 005037 001212 CLR $TIMES ::INITIALIZE NUMBER OF ITERATIONS
004750 005037 001214 CLR $ESCAPE ::CLEAR THE ESCAPE ON ERROR ADDRESS
00e7es 013737 ooeoes 901108 MOV. . SLPADA NI TIALTIE THE LOOP ADDRESS FOR SCOPE
004770 012737 004770 001110 MOV #. SLPERR ::SETUP THE ERROR LOOP ADDRESS

::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
 ;EQUAL ;8VA "=1"", SETUP FOR A SOFTWARE SWITCH REGISTER.

004776 013746 000004 @#ERRVEC,=(SP) ;;SAVE ERROR VECTOR

005002 012737 005036 000004 MOV #64S,IFERRVEC  :-SET UP ERROR VECTOR

005010 012737 177570 001140 MOV #DSWR, SWR *:SETUP FOR A HARDWARE SWICH REGISTER

005016 012737 177570 001142 MOV #DDISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER

005024 022777 177777 174106 CMP #-1,3S6R ::TRY TO REFERENCE HARDWARE SWR

005032 001012 BNE 668 ::BRANCH IF NO TIMEOUT TRAP OCCURRED
SAND THE HARDWARE SWR IS NOT = =1

BR 65% s :BRANCH IF NO TIMEOUT
005044 64$: MoV #658, (SP) ::SET UP FOR TRAP RETURN
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INITIALIZE THE C

005042

27
3

00
32 005216
33 005222
34 005224
35 005230
005234

36
37 005242

38

39 005246
40 005254
21 005256

2
43 005264
44 005270
45 005272
005276

005344
46 005344
47 005346
48 005352
49 005356

000425

005737
001006
023727
001005
104406
000403
112737

005227
081002
104401
005037
012777
004737

032777
00

000176
000174
000004

004540
000300

177777
005114

000042
001140

000001
177777
052441
177776
043342
044620
0710000
000001
001402

005300

177770
001374
001404
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oo
—t el
PG
HE
nNO

000004
000006

000176

001134

173764

173664
003614

K
O RP04/5/6 DSKLS PTZ MACRO V04.00 17-NOV=-81 16:37:12 PAGE 9-1
COMMON TAG

RTI

658: MOV #SWREG, SWR ,.POINT TO SOFTWARE SWR
MOV #DISPREG,DISPLAY

668: MOV (SP)+,9#ERRVEC ;:RESTORE ERROR VECTOR

;SETUP °‘TIMEOUT'' TRAP VECTOR FOR UNEXPECTED BUS TIMEOUTS
MoV #BADTMO,ERRVEC ;SETUP FOR UNEXPECTED TIMEOUT
MoV #PR6, RRVEC+2  :LEVEL 6

.SBTTL TYPE PROGRAM NAME
::TYPE THE NAME OF THE PROGRAM IF FIRST PASS

INC #-1 ::FIRST TIME?
BNE 673 : :BRANCH IF NO
TYPE 688 ..rvps ASCIZ STRING
BR 67% GET OVER THE ASCIZ
3528‘= LASCIZ <cRLr>aczRJnEo - ﬁPO4IS/6 DISKLESS TEST, PT 2a<CRLF>
.SBTTL esr VALUE FOR SOF TWARE suxrcn REGISTER
TST G2 ARE WE RUNNING UNDER XXDP/ACT?
aus 698 ::BRANCH IF YES
CMP SWR , #SWREG ..SOFTUARE SWITCH REG SELECTED?
BNE 708 *:BRANCH IF NO
g;sun -~ ::GET SOFT=-SWR SETTINGS
93:: MOVB  #1,SAUTOB ::SET AUTO=MODE INDICATOR
INC #-1 ;FIRST rxne THRU ?
BNE 18 :BR IF
TYPE  ,PREAMB *TYPE PRE-AHBLE ME SSAGE
18: CLR PS :SET PROCESSOR STATUS TO 0
MOV #RPVECT,@RPVEC :THIS IS FOR UNTIMELY DRIVE INTERRUPTS
JSR PC,STKINT SINITIALIZE THE TTY KEYBOARD
RH70CK: BIT #SW12,3aSWR ;LOOK TO SEE IF USING RH70
BEQ 18 :IF SW12 = 0, SKIP NEXT
MOV #1,RH70 :IF SW12 = 1. CU IS AN RH70
18: ST SELECT ;200 START?
BEQ 1ST1 :GO TO FIRST TEST IF STARTING FROM 200
TYPE 658 ..rvpe ASCIZ STRING
BR 648 GET OVER THE ASCIZ
3i25” CASCIZ <CRLF>/SELECT UNiT NUMBER TO BE TESTED 2/

BIC #177770, (SP)
MOV (SP) ,UNIT
MOV (SP)+,UNITSL

;ONLY KEEP LAST 3 BITS
sSAVE UNIT TO BE TESTED
sSAVE UNIT TO BE TESTED

SEQ 0036
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REFERENCE EACH

n

4

£

OO0OO0O0O00 OOO0O

5436

88883838838 8888

5446

PN =D cd cd e d cd o e e d
O VNV NN = OYOO~NYON WY

26 005502
005506

005566
27 005566
28

005724

— d d e h o e d O
WRNNWNY OO

005300

012716
000002

012637

012746
104402

000420

012716
000002

104401
000412

REGISTER

000001
001100
000001
046106
000004
005450

000024
001230

000004
005456
0000064
177776

020000
005510

000204

030660

003614
005636

005672

005700

001212
003610
000030
000004

001200
173440

000004

S RRAARAAAAARARAAAAAAR AR ERRARAAAAAAAARAR AR RRA AR AR AR RS

S*TEST 1 REFERENCE EACH REGISTER
:*REFERENCE EACH REGISTER BY A MOVE INSTRUCTION
';tttttttttttttttttttttttt*'tttttttttttttt'titittttttt.tttttttttt
T§T1:  SCOPE

MOV #1,$TIMES ::D0 1 ITERATION

MOV #STACK, SP *SET UP STACK POINTER

MOV #1,TSTNM *MOVE #1 TO TEST NUMBER

MOV #REGSA1,EMTVEC ;ERROR VECTOR SO THAT NO REGISTERS ARE SAVED
MOV ERRVEC,=(SP) s ;PUSH ERRVEC ON STACK

MOV #2$ ,ERRVEC :SETUP FOR BUS TIMEOUT

MOV #24,R0O ;THERE ARE 24 REG TO TEST

MOV #RHDB ,R1 :R1 NOW HAS ADDR OF ADDR OF FIRST REG.
18: MOV a(R1)+,R2 sREAD HARDWARE REG.

DEC RO ;COUNT DOWN

BNE 1$ ;BRANCH IF 24 NOT DONE

MOV (SP)+ ,ERRVEC :;POP STACK _INTO ERRVEC

BR 5% ;BRANCH IF 24 DONE
28: g?y #38, (SP) ;SETUP RETURN ADDRESS

3s:
MOV (SP)+,ERRVEC  ;:POP STACK INTO ERRVEC
MOV ;g(n15.srnp1 :STORE FAILING REG ADDR

EMT
BIT #5W13,3SWR ;INHIBIT ERROR PRINTOUT ?
BNE 4 :BRANCH IF YES
TYPE  ,658 ::TYPE ASCIZ STRING
B8R 648 S:GET OVER THE ASCIZ
gigss: .ASCIZ <CRLF>/TO CHANGE BASE ADDRESS, RESTART AT ADDRESS /
T MoV #204,=(SP) :GET READY TO TYPE STARTING ADDRESS
s :0F "'CHANGE OF BASE ADDRESS'' ROUTINE
HALT ;FORCE THE RESTART!
48: JMP $EOP :GO TC END OF PROGRAM
5%:
MOV ERRVEC,=(SP)  ;:PUSH ERRVEC ON STACK
MOV #6$ ERRVEC :INITIALIZE VECTOR
CLR RH70 :INIT RH INDICATOR ++ C.W
ST SRHBAE :ADDRESS R (RH11/RK70?)
INC RH70 SFOUND AN RH70-SET MASK
TYPE 678 2:TYPE ASCIZ STRING
BR 333 1:GET OVER THE ASCIZ
3327" LASCIZ <CRLF><LF>/RH70 CONTROLLER /
" BR 13
68: R?Y 478, (SP) :SETUP RETURN ADDRESS
7%:
TYPE 698 ::TYPE ASCIZ STRING
é *:GET OVER THE ASCIZ

BR 8$
;:698: .ASCIZ <CRLF><LF>/RH11 CONTROLLER /
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n REFERENCE EACH REGISTER

Lk 0057%4 012737 046072 00000 8s$: MOV #SERROR,EMTVEC ;RESTORE ERROR VECTOR SO REGISTERS ARE SAVED
45 005732 012637 000004 MoV (SP)+ ,ERRVEC :;POP STACK INTO ERRVEC

46

47 :FIND THE SILO SIZE

23 :IF ITS A RH70C MODIFY TESTS S0 AND 51

50 005736 004737 032054 JSR PC,CLDISK ;CONTROLLER CLEAR

51 005742 005037 003616 CLR éILOSZ *CLEAR SILO COUNTER

52 005746 013777 003616 173254 9%: MOV ILOSZ ,aRHDB *LOAD SILO

53 005754 005237 003616 INC SILOSZ *KEEP COUNT

54 005760 032777 000100 173250 BIT #1R,3RHCS2 :IS THE SILO FULL?

§5 005766 001367 BNE 98 *BRANCH IF NO

56 005770 022737 000406 003616 CMP #262.,51L0S2 *RH70C?

§7 005776 001031 BNE 108 *BRANCH IF NO

58 006000 005037 016270 CLR VAR1+2 *VAR1 IN TEST 50

59 006004 012737 001500 016276 MOV #WRFROM, VAR2+2 *VAR2 IN TEST 50

60 006012 062737 000400 016276 ADD #256. ,VAR2+2

61 006020 062737 000400 016275 ADD #256. (VAR2+2

62 006026 005037 016736 CLR VAR3+2 :VAR3 IN TEST 51

63 006032 012737 001500 016744 MOV #WRFROM, VARG +2 *VARG IN TEST 51

64 006040 062737 000404 016744 ADD #260. ,VARG+2

65 006046 062737 000404 016744 ADD #260. VARG +2

66 006054 012737 052737 016774 MOV #52737 VARS :VARS IN TEST 51

gg 006062 004737 032054 108:  JSR PC,CLDISK :CONTROLLER CLEAR

73 ::ttttttttttittttttttttttttttttttttttttttttitttttttttlttttttttttt
S#TEST 2 RHCS2-CONTROL AND STATUS 2

:*THIS PARTIALLY TESTS RHCS2 TO ENABLE DETERMINATION
:*0F THE NUMBER OF DRIVES PRESENT

r e ARAARARAAAAAAAAARAACAAAATRARAANAARAARAARRARARAAA R AR AR

006 000004 TST2:  SCOPE
006070 012737 000001 001212 MOV #1,$TIMES ;:D0 1 ITERATION
74 006076 012706 001100 MOV #STACK,SP :RESET STACK
;g 006102 012737 000002 003610 MOV #2,TSTNM *MOVE #2 TO TEST NUMBER
;CHECK TO SEE IF THE PROGRAM IS RUNNING WITH AN RH70
006110 005737 003614 ST RH70 :TEST FLAG FOR RH70 CONTROLLER
006114 001402 BEQ 648 :IF FLAG = 1, THIS TEST IS SKIPPED
006116 000137 006144 JMP 1ST3 *JUMP TO NEXT TEST
o 006122 648: :IF FLAG = 0, DO THIS TEST
78 006122 013737 001236 006136 MOV RHCS2,UN+2
79 006130 004537 031622 JSR RS,BITST ;TEST BITS IN REGISTER
80 006134 020017 UN: .WORD 20017 :ONLY THESE BITS ARE TEST READ/WRITE
81 006136 000000 .WORD O :ADDRESS OF REG. BEING TESTED
82 006140 104001 EMT 1
gz 006142 000207 RTS PC :RETURN TO BLT3 ROUTINE
85 ;:tttttttttttttttttltttttttttltttttQtltttttlttltitttttttttttttttt
S*TEST 3 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT
':tttt!tl'ttttttlttltttttttittlltttttttlltttttttttttttttttttttttt
006144 000004 TST3:  SCOPE
006146 012737 000001 001212 MOV #1.8TIMES ::D0 1 ITERATION
86 006154 012737 000003 003610 MOV #3.TSTNM :MOVE #3 TO TEST NUMBER

87
88 006162 013701 001256 Mov RHAS ,R1 :R1 HAS ADDRESS OF RHAS
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RHAS FOR UNIT NUMBERS PRESENT

177777
001126
001126

001124
031620

000001
044620
020000
006252

001256
001236

000010
001242

177777

001420
001421

006414
020000
006742

001212

172676

172542

MOV
MOV
TSTB
BEQ
CLR
MOV
EMT

N
RPO4/5/6 DSKLS PT2 MACRO V04.00 17-NOv-81 16:37:12 PAGE 10-2
PARTIAL TEST OF

#-1,3R1
aR1,$BDDAT
$8DDAT
TSTé
$GDDAT
?1.REGADR

;THIS CLEARS RHAS (SURPRISED!)
sTEST DATA

sBRANCH IF GOOD
:GOOD DATA
sFAILING REG. RHAS

sWITH ONES MOVED INTO IT

sokbkkkkkhhhhhbhhhkbh bbbt dbb bbbtk

TEST FOR DRIVES PRESENT USING RHAS AND RHCS2

soMkRAkAARARAAAAAAAAAAAAAAREAAAAAAAAAARAARNAARAARAA AR

S*TEST &
T8§T4:  SCOPE
MOV #1,8TIMES
RESET
JSR PC,STKINT
BIT #SW13,aSWR
BNE 48
TYPE  ,65%
BR 4
::658: .ASCIZ
649 :
4$: MOV RHAS ,R1
MOV RHCS2,R2
CLR aR2
MOV #8. RO
MOV RHER1,R4
18: MOV #-1,3R4
INC ar2
DEC RO
BNE 1$
MOVBE  @R1,TOTALAT
CLRB  TOTALAT#1
TSTB @Rl
BEQ 2$
JMP XE2
28: BIT #SW13,3SWR
BEQ 38
JMP SELTST
3$: TYPE NDRVAS
JMP $EOP
;SET UP UNITS TABLE
XE2:
28: MOV #8. .RO
MOV #UNITS R3
3$: MOV #-1,(RS$)+
DEC RO
BNE 3$
MOV FUNITS,R3

::D0 1 ITERATION
sSTART WITH AN INIT
JINITILIZE YTY KEYBOARD

JINHIBIT ERROR TYPEOUT ?
sSKIP NEXT IF SO
ssTYPE ASCIZ STRING

GET OVER THE ASCIZ

64$ s
<CRLF>/LOOKING AT RHAS = DRIVES PRESENT/

;R1 HAS ADDR. OF RHAS
sR2 HAS ADDR. OF RH(CSZ2
sCLEAR RHCS2

s COUNT

;R4 HAS ADDR. OF RHER1

sMOVE ERRORS INTO RHER1

s INCREMENT UNIT NO.

s COUNT

;BRANCH IF 8 NOT DONE

sSAVE TOTAL ATTENTION

sUSED IN DRIVE CLEAR TEST

:CLEAR UPPER BYTE

sTEST FOR ANY DRIVES PRESENT

:NONE RESPONDING = TYPE THE MESSAGE
;SOME THERE - GO FILL "UNITS'' TABLE

:INHIBIT ERROR TYPE OUT?
:*NO DRIVES'* MESSAGE IF NO

:CHECK FOR SELECTED UNIT START AND LOAD
:"UNITS'* TABLE WITH DESIRED ORIVE IF SO

:TYPE *NO DRIVES PRESENT IN RHAS'
:GO our y

sCOUNTER

JPOINTER

JPRELET BLOCK TO ALL ONES
s COUNT

*BRANCH IF 8 NOT DONE
*POINTER

SEQ 0039

-
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CZRJHEO RP04/5/6 DSKL
T4 TEST FOR DRIVES PRESENT USING RHAS AND RH

139 006440 005005 CLR RS
140 006442 005037 001376 CLR NOUNIT ;NO. OF UNITS PRESENT
141 006446 012700 000010 MOV #8..R0 +COUNTER
14; 006452 011137 001176 MOV aR1.$TMPO : TEMPORARY STORAGE
}2‘ 006456 006037 001176 48: ROR $TMPO :SET CARRY IF ONE IN 0 BIT
145 006462 103114 BCC 5$
146 006464 010577 172546 MOV RS,3RHCS?2 : INSERT UNIT NUMBER
147 006470 022777 024020 172566 CMP #26020,3RHDT ;IS THIS A DUAL PORT RPO4 ?
148 006476 001477 BEQ 6$ :TYPE DRIVE NO. IF SO
149 006500 022777 020020 172556 CMP #20020,@RHDT ;IS THIS A SINGLE PORT RP04 ?
}gg 006506 001473 BEQ 63 :TYPE DRIVE NO.IF YES
152 006510 022777 024021 172546 CMP #264021,3RHDT ;IS THIS A DUAL PORT RPOS ?
153 006516 001467 BEQ 6$ :TYPE UNIT NO. OUT
154 006520 022777 020021 172536 CMP #20021,aRHDT  :IS THIS A SINGLE PORT RPOS ?
}gg 006526 001463 BEQ 6$ :TYPE UNIT NO. IF SO
157 006530 022777 024022 172526 CMP #264022,3RHDT ;IS THIS A DUAL PORT RPO6 ?
158 006536 001457 BEQ 6$ sTYPE THE NO IF SO
159 006540 022777 020022 172516 CMP #20022,3RHDT IS THIS A SINGLE PORT RP06 ?
;g? 006546 001453 BEQ 6 :TYPE THE NO IF SO
162 :NO...IT'S NOT AN RPO4/RPOS/RP0O6 DEVICE
}gz 2SO TYPE OUT THE DEVICE TYPE
165 006550 104401 006556 TYPE 658 ::TYPE ASCIZ STRING

006554 000407 BR 648 ::GET OVER THE ASCIZ

:2658: L.ASCIZ <CRLF>/UNIT NUMBER /

006574 64%:
166 006574 010546 MoV RS5.-(SP) :GET READY TO TYPE UNIT NUMBER
167 006576 104405 TYPDS
168 006600 104401 006606 TYPE  ,678 ::TYPE ASCIZ STRING

006604 000405 B8R 668 ::GET OVER THE ASCIZ

::678: .ASCIZ /., RHDT = /

006620 668 :
169 006620 017746 172440 MOV @RHDT, = (SP) :GET READY TO TYPE RHDT
170 006624 104402 TYPOC
171 006626 104401 006634 TYPE  .698 ::TYPE ASCIZ STRING

006632 000420 B8R 688 “:GET OVER THE ASCIZ

- 35393: LASCIZ ? = NOT AN RP04/RP0OS/RP06 DEVICE?

172 332274 000407 BR 5% :NO RP04/5/6 FOUND SO BRANCH
173 006676 010523 68: MOV RS, (R3)+
174 006700 104401 001223 TYPE  ,SCRLF
175 006704 010546 MOV RS,=(SP) :PUT DRIVE NO. ON STACK
176 006706 104405 TYPDS *TYPE DRIVE NO.
};; 006710 005237 001376 INC NOUNIT :INCR TOTAL NO. OF UNITS
179 006714 005205 5%: INC RS :"RHCS2* UNIT ADDRESS
150 006716 005300 DEC RO *DRIVE COUNTER DOWN ONE
}31 006720 001256 BNE 4 sTEST AND DO NEXT UNIT IF 8 NOT DONE
183 006722 013737 001354 001374 MOV UNITS,UNIT :SET UNIT NO. TO FIRST ONE FOUND/OR 0
184 006730 013737 001376 001400 MOV NOUNIT.NUNIT  :SAVE NO. OF UNITS
185 006736 005337 001400 DEC NUNIT :IF NUNIT = 8 THEN ONLY ONE UNIT
186 :IF NUNIT > 0 THEN MORE THAN ONE UNIT
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TEST FOR DRIVES PRESENT USING RHAS AND RHCS

187

188 006742 005737 001402 SELTST: TST SELECT sSTARTING ADDRESS 200 ?

189 006746 001403 BEQ TSTS ;BRANCH IF STARTING FROM 200

}g? 006750 013737 001404 001374 MOV UNITSL,UNIT sCHANGE UNIT NUMBER TO SELECTED ONE

198 TRRRRRR AR AR AR RN RRRARR AR R AR AR AR AR
*TEST 5 TYPE SERIAL NUMBER AND DRIVE TYPE

;*READ SERIAL NUMBER REGISTER AND DRIVE TYPE REGISTER
*TVPE IT OUT AND PROCEED

*TO LOOP HERE SET SWITCH 8 AND THIS TEST NO AND RESTART

2 233333332333 3313333333323 3333333333333 323 3331233333323 33 333223
006756 000004 t4715:  SCOPE
006760 012737 000001 001212 MOV #1,$TIMES ;:00 1 ITERATION
106 MOV #1$,SLPADR ::SET SCOPE LOOP ADDRESS

006766 012737 007426 001
199 0067764 004737 032054 JSR PC,CLDISK :FILL UNIT NO.
%8? 007000 005037 001416 CLR ATTENT ;CLEAR
ggg :TEST FOR UNIT #0
204 007004 005737 001374 ST UNIT ;1S UNIT #0 NEXT IN THE UNITS TABLE ?
205 007010 001022 BNE 108 *IF NOT, TEST THIS UNIT
206 007012 012700 000041 MOV #41,R0 :IF SO, "CHECK THE LOAD MEDIA LOCATION
207 007016 122710 000011 CMPB  #11.(RO) UAS 1S AN RP04/5/6
208 007022 001015 BNE 108 2o GO AHEAD AND resr UNIT #0
209 007024 005737 001402 ST SELECT ;WAS unxi #0 SELECTED ?
210 ;(IE. WAS IT A 210 START ?)
5}5 007030 001012 BNE 108 :IF $0...TEST UNIT #0
213 ; INCREMENT THE UNITS TABLE TO NEXT DRIVE (IF ANY)
5}; 2% DECREMENT THE 'NOUNITS'* PRESENT (TO BE TESTED)
216 007032 012700 001354 MOV SUNITS,RO :LOAD UNITS TABLE POINTER
217 007036 005720 ST (RO) + *SELECT THE NEXT UNIT IN THE TABLE
218 : (DOUBLE INCREMENT THE POINTER)
219 007040 022710 177777 CMP #-1, (RO) :IS THERE ANOTHER TABLE ENTRY PRESENT ?
220 007044 001404 BEQ 108" :IF NOT (LOC = =1) ...MUST USE UNIT #0
221 007046 011037 001374 MOV (RO) ,UN :SET UP TO BE THE UNIT UNDER TEST
222 007052 005337 001376 DEC uounxrs oecnenenr BECAUSE UNIT #0 WON'T BE TESTED
553 007056 013700 001374 108: MOV UNIT,RO ;RO CONTAINS THE UNIT UNDER TEST
236
237 007062 116037 003620 001416 MOVBE  ATABLE(RO), ATTENT -ssr APPROPRIATE ATTENTION BIT
238 007070 104401 007076 TYPE 658 YPE ASCIZ STRING
007074 000413 BR 43 GET OVER THE ASCIZ
sanad 3135" LASCIZ <CRLF>/TESTING okive NUMBER/
239 007124 o1374g 001374 MOV UNIT,=(SP) ;UNIT NO. TO STACK
240 007130 10440 TYPDS :TYPE DRIVE NO.
241 007132 104401 007140 TYPE 678 ::TYPE ASCIZ STRING
007136 000410 BR 668 ..csr OVER THE ASCIZ
e ggg"= .ASCIZ <CRLF>/SERIAL NO.'=
242 007160 owns 172102 MOV @RHSN, = (SP) ::SAVE @RHSN FOR TYPEOUT
007164 10440 TYPOC ;160 rvps--ocrAL ASCll(ALL DIGITS)
243 007166 104401 007174 TYPE 393 STYPE ASCI2 STRI
007172 000410 BR é8s ::GET OVER THE ASCIZ




CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-%
TYPE SERIAL NUMBER AND DRIVE TYPE

T

249 007240
250

231 007242
007250
007252

atlatl
v

267 007304
007304
007310

007336
268 007336
269 007340
007340
007344

007372
270 007372
271 007374
007374
007400

007426

276 007444
277
283

007452
284 007454

104401
000412

000433
104401
000412

172044

024020
020020

024021
020021

024022

020022

007312

007346

007402

172034
172024

172014
172004

171774
171764

003610

::69%:

68s:

48:

:718:

563:
5%:

:73%:

5?3:
6$:

++758:

748
1$:

LASCIZ

MOV
TYPOC

CMP
BEQ
CMP
BEQ

CMP
BEQ
CMP
BEQ
CMP
BEQ
CMP

BEQ
BR

TYPE
BR
.ASCIZ
BR
TYPE
BR
.ASCIZ
BR
TYPE
BR
.ASCIZ
TST
TST

MOV
MoV

<CRLF>/DRIVE TYPE = /

aRHDT ,=(SP) ::SAVE @RHDT FOR TYPEOUT
;G0 TYPE==OCTAL ASCII(ALL DIGITS)
#24020,3RKDT  ;DUAL PORT RPO4 ?
4$ sTYPE ASCII MSG OUT
#20020,aRHDT  :SINGLE PORT RP04 ?
4 :TYPE THE MESSAGE
#24021,3RHDT  :DUAL PORT RPOS ?
5% :TYPE THE MESSAGE
#20021,3RHDT  ;SINGLE PORT RPOS5 ?
58 :TYPE THE MESSAGE
#24022,8RHDT  ;DUAL PORT RP06 ?
£5 :TYPE THE MESSAGE
#20022,3RHDT  ;SINGLE PORT RP06 ?
6% :TYPE IT OUT
1$ :DRIVE IS NOT RP04/5/6 - SO
:DO NOT TYPE ANY MESSAGE OUT
;=SHOULD NEVER HAPPEN AT THIS POINT
:UNLESS DRIVE GOT SICK WHILE TESTING
:WAS IN PROGRESS
718 ;:TYPE ASCIZ STRING
708 ::GET OVER THE ASCIZ
<CRLF>/DRIVE IS AN RP04/<CRLF>
18 :SKIP NEXT ONES
73s ::TYPE ASCIZ STRING
723 +:GET OVER THE ASCIZ
<CRLF>/DRIVE 1S AN RPOS/<CRLF>
13 :SKIP NEXT
75% :2TYPE ASCIZ STRING
? +:GET OVER THE ASCIZ

43
<CRLF>/DRIVE IS AN RPO6/<CRLF>

@RHSN sREAD SERIAL NO. AND DRIVE TYPE
aRHDT ;THESE TWO ARE TO HELP SCOPE LOOPS
@RHSN, SAVSN :SAVE TO CHECK IF CLR RHCS

@RHDT, SAVDT sSAVE TO CHECK IF CLR RHCS

;;ttttt;tttttttttttttittttttttttttttttttttttttttttttttttt.ttttttt
s*TEST

s *MAKE SURE THAT DRIVE 1S OFF LINE BEFORE STARTING PROGRAM
s*IF DRIVE IS ON LINE THEN AFTER TYPE OUT THE PROGRAM WILL
+*HANG FOR EVER WAITING FOR DRIVE TO GO OFF LINE

SRR AAARRANAAAAAAAAAANNA AR AR AAAAAANAAA A AR A RARRAARNAAAARAAAARASS

516

SCOPE
MoV

CHECK MOL TO BE LOW

#6,TSTNM ;MOVE #6 TO TEST NUMBER

BIT 5 CLEARS ANY BITS
BIT 5 CLEARS ANY BITS

SEQ 0042
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16 CHECK MOL TO BE LCW

285 007462 004737 032054 JSR PC,CLDISK ;GIVE INITILIZE
286 007466 032713 010000 BIT #MOL , 3R3 ;CHECK MOL IN RHDS1
287 007472 001542 BEQ ST :BRANCH IF MOL LOW
288 007474 104401 007502 TYPE 658 ..rvpe ASCIZ STRING
007500 000420 BR 648 GET OVER THE ASCIZ
i éigss= CASCIZ <CRLF>/DRIVE 1S ON LINE = MOL 1S HIGH/
289 oo7saz 104401 007550 TYPE 678 ;i TYPE ASCIZ STRING
007546 000423 BR 668 ‘GET OVER THE ASCIZ
o éégrs: CASCIZ <CRLF>/HIT STOP ON DRIVE TO GET IT OFF LINE/
290 007613 104401 007624 TYPE 393 ;3 TYPE ASCIZ STRING
000430 BR 68 “GET OVER THE ASCIZ
o é§g9s: CASCIZ  <CRLF>/PROGRAM WILL HANG TESTING MOL TILL MOL IS LOW/
291 0077064 032713 010000 1$: BIT #MOL , 3R3 ;CHECK MOL IN RHDS1
292 007710 001375 BNE 1$ *BRANCH IF MOL IS HIGH
293 007712 104401 007720 TYPE 718 ..rvps ASCIZ STRING
007716 000430 BR 70s “GET OVER THE ASCIZ
..718: .ASCIZ <CRLF><LF>/MOL 15°NOW LOW. PROGRAM WILL NOW BE EXECUTED/<CRLF>
010000 708 :
301 ttttttttttlitt.tttttttttttttttttQtttttttltt'tt'ttttttttt*ttlttt
RTEST 7 PACK ACKNOWLEDGE COMMAND TEST

;*THE PACK ACKNOWLEDGE (

WILL BE LOADED INTO RHCS1 WITH ¢9

COMMAND
s*THEN ALL REGISTERS WILL BE CHECKED

:*RH CLEAR WILL BE GIV

EN
*THEN ALL REGISTERS WILL BE CHECKED

bbb A A A d ARl il iRttt idddddd

sRESET STACK
:MOVE #7 TO TEST NUMBER

sINIT AND SET UP GENERAL REG.
sAND UNIT NUMBER
sSET DIAGNOSTIC MODE

;LOAD PACK ACKNOWLEDGE COMMAND INTO RHCS1

:T0
JNUMBER OF REGISTERS SAVED

;GO TO PACK ACKNOWLEDGE COMMAND

010000 000004 TST? SCOPE

302 010002 012706 001100 MoV #STACK,SP

ggz 010006 012737 000007 003610 MoV #7 ,TSTNM
%82 010014 004737 032054 JSR PC.CLDISK

ggg 010020 012777 000001 171232 MoV #DMD , 3RHMR
%qg 010026 013777 001470 171204 MoV PKACK ,@RHCS1

3N sSAVE REGISTERS FOR COMPARISON AFTER GO
31§ 010034 037 032554 JSR RO,SAVER s SAVE
313 010040 001232 RHHC :FROM
314 010042 002544 REINTO
i}g 010044 000023 19.

17 sGIVE GO _TO PACK ACKNOWLEDGE COMMAND
i}g 010046 052777 000001 171164 BIS #G0,3RHCST

s CHANGE SAVED REGISTERS TO EXPECTED VALUES

;SAVED RHDS1

;AFTER GO HAS BEEN GIVEN TO PACK ACKNOULEDGE COMMAND

;SAVE
JFROM

20
3;% 010054 052737 000100 002574 BIS #VV REINTO+
2
2 sSAVE REGISTERS AGAIN SO THAT COMPARISONS C
25 :BE DONE
26 010062 884 g 032554 JSR RO,SAVER
7 810066 gos RHW(
28 010070 WRFROM

SEQ 0043
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PACK ACKNOWLEDGE COMMAND TEST

T

3%9 010072
330
331

W
W

o
—
S
~
~

T

c:‘""WO“ﬂ“U“U-‘chogg*‘
O OCOO0O0O0O0O0O0O0O0
b e h b e e o e e e
elelelelelelelelele]
- d e D e o e
WNINON) = —b —3 —'80
OO SO

R S oy 7
S
B

NN NN NN
ViV
RV N E

o

pry

o

par

&H

o

NOwn

369

70 010

;l 0105?2
7§ 010222
74

75 010226
79 0102
7

000023

113737

000004
015737
12737
12777
012705

013737
012737

002571

032756

037030
001230

001100
000010
032054
000001
034434

001525

031620

003610
171070

19. sNUMBER OF REGISTERS SAVED

;AS UPPER BYTE OF RHAS CAN BE CHANGING IN A DUAL PORT

;OPERATION THE UPPER BYIE OF RHAS WILL BE SAVED AS IS

;SO THAT THE COMPARES ARE ONLY VALID FOR THE LOWER BYTE
MOVB REINTO+25,WRFROM+25; SAVE UPPER RMAS

s COMPARE REGISTERS BEFORE PACK ACKNOWLEDGE COMMAND
;WITH AFTER GC

JSR RO, COMPAR s COMPARE

REINTO :GOOD BUFFER

WRFROM sTEST BUFFER

19. JNUMBER

1% JRETURN FOR ERROR

1% : SAME

23 JRETURN FOR GOOD COMPARISON
1$%: MOV ERWORD ,RS JGETTING READY TO INDEX

ACD R5,.R5 :DOUBLE ERROR WORD

MOV RHWC=2(RS) ,REGADR JFAILING REGISTER ADDRESS

EMT 1

JAFTER PACK ACKNOWLEDGE COMMAND
JWITH GO IS GIVEN

RTS PC JRETURN TO COMPARISION
2%:
IR AR AR AR AR AR AR TR RN AR RN AR R R AR ERA AR RRR AR
s«TEST 10 MAKE CURRENT CYLINDER = 0
IR AR AR AR RN R RN R RN RN RN RN R RRR RN
TST10: SCOPE

MOV #STACK,SP :RESET STACK

MOV #10,TSTNM JMOVE #10 TO TEST NUMBER

JSR PC,CLDISK JINIT DRIVE

MOV #DMD , 3RHMR JSET DIAGNOSTIC MODE

JSR RO,MAKECYL D0 SEEK COMMAND FOLLOWED BY AN INIT TO

WORD O sCHANGE RHCC TO CYLINDER 0
IR AR AR AR AR AR AR AT RN R AR AR AR RNRARAARARARCRS
J«TEST 1N BCTA LEGAL REGISTER RESPONSE TEST

s*THE FOLLOWING TESTS WILL ATTEMPT TO CATCH THOSE BUGS WHICH FAULT
::INSERTION HAS SHOWN US WE MISSED IN THE FIRST PART OF THIS TEST.

;*THIS TEST WILL ASCERTAIN THAT THE ALL RH11 REGISTERS WIIL

**RESPOND TO 1.E. NOT CAUSE A NON-EXISTANT MEMORY ERROR WHEN ACCESSED
:#BY A ''TST'* INSRUCTION.
SRR ARARAARNARAARAANAARANRR AR AAAARARAAAAARAARAARARARAAANAAAAAARAARRANAR
TST11: SCOPE

MOV #1,STIMES ::D0 1 ITERATION

MOV #1,TSTNM :MOVE #11 TO TEST NUMBER

MOV #CLR,BRHCS2 *CLEAR RH11 CONTROLLER

MOV #RHCS1,RS :RS=LIST POINTER.

MOV TIMOT,$TMPO :SAVE TIMEOUT VECTOR.

MOV #E00, TIMOT *SET VECTOR TO EOO

SEQ 0044
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BCTA LEGAL REGISTER RESPONSE TEST

378 010242
379

010272

010302
010304
406 010312
407 010320

408
409 010326
410
411 010332

412 010336
413 010342

&H
-
&o»

BB DN
PORNININD b b b s
WN=OOV~NONW

42

012706
011502

010237
005712

104042
013737

012777
012706
013702
010237
012737
005012

11271
01123

023737

001100
031620

000002
001272

001176

000001
000012
000040

001100
001232

031620
000377

000377
001126

001126

000004

001124

001124

LO0: MOV #STACK,SP :SET STACK POINTER.
100: MOV (R5) ,R2 :R2=RH11 ADDRESS.

MOV R2,REGADR

ST (R2) ;:DOES THE RH11 REGISTER RESPOND?

ADD #2.RS ;UPDATE ADDRESS

CMP RS ARHEC2 *AT THE END OF LEGAL RH11 REGISTERS?

BLOS 100 *NOPE

BR 000 *YES! GOTO 000.
ENOD:

EMT 42
000: MOV $TMPO, TIMOT ;RESTORE TIMEOUT VECTOR.
::ttt*ttttttttttttt*ttt*ttittﬁttttiﬁtttttttt*tttittﬁtﬁttttttttt't
SRTEST 12 BCTA MOVB LO BYTE 70 WC

s*THE FOLLOWING 6 TESTS WILL TEST THE BYTE LOGIC FOR THE RH11 REGISTERS
s*NO ATTEMPT IS MADE TO DETERMINE IF ALL POSSIBLE DATA PATTERNS CAN BE
s*LOADED, ONLY THAT THE RH11 HARDWARE WILL ALLOW THE PROGRAM TO SELECTIVLY
s *MANIPULATE BYTES USING THE FOLLOWING COMMANDS :

.t
3 1). MOVE BYTE BOTH TO AND FROM THE WORD COUNT REGISTER
Z: 2). BIT SET INTO THE WORD COUNT REGISTER.
i 3). BIT CLEAR INTO THE WORD COUNT REGISTER.
;;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
TST12: SCOPE

MOV #1,$TIMES ::D0 1 ITERATION

MOV #12,TSTNM :MOVE #12 TO TEST NUMBER

MOV #CLR,BRHCS2 :CLEAR RH11 CONTROLLER

MOV #STACK, SP :SET STACK POINTER.

MOV RHWC ,R2 :R2=RH11 WC ADDRESS.

MOV ag REGADR *REGISTER ADDRESS TO REGADR FOR TYPING.

MOV #377 . $GDDAT +$GDDAT=S/B.
L02:  CLR (R2) ;CLEAR RH11 WC.
102: MOv8  #377.(R2) ;SET WC TO LO BYTE.

MOV (R2) .$BDDAT *$SBDDAT=ACTUAL WAS

CMP $BDDAT,$GDDAT  ;COMPARE RESULTS

BEQ TST13 *NEXT TEST

EMT 44
;;tttttttttttttttttttttttttttttJttttttttttttﬁtt'ttttttttlttttt'tt
S*TEST 13 BCTA MOVB HI BYTE TO WC
R ARRARARNRARARNRARAAARANE AR R AR ARAARAARAAAARAARAAAARAAR AR AR AR
TST13: ScoPe

MOV #1,$TIMES ::00 1 {TERATION

MOV M5 TSTNM :MOVE #13 TO TEST NUMBER

MOV #CLR,BRHCS2 *CLEAR RH11 CONTROLLER

SEQ@ 0045
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13

BCTA MOVB HI BYTE TO WC

428 010420
429

439
440 010452
441
442 0104564
443
444 010460
445 010466
446 010470

448

453
454 010522
455 010526
456 010532
457
458 010540
459
460 010542
461 010546
462
463 010552
464
46° 010556
466 010564
467 010566
468

469

4
473 010614
474

475 010620
476 010624

012706
013702
012537
005012
005202
112712
005302
011237
023737

001401
104044

000004

012777
012706
013702
010237
012737
005012

012712
152712

011237
023737

001401
1046045

000004
012737
012737
012777

012706

01370
01023

001100
001232

031620
177400

000377

001126
001126

000001

001100
001232

031620
000377

000252
000125

001126
001126

000001
000015
000040

001100

001232
031620

001124

001124

001124

001124

MOV #STACK,SP
MOV RHUC RZ

:SET STACK POINTER.
;R2=RH11 WC HI BYTE ADDRESS.

MOV
MOV nhwowwn ;$GDDAT=S/8.
L03:  CLR (R2) ;CLEAR RH11 WC.
INC R2 ;R2=HI1 BYTE ADDRESS.
103: MOVB  #377,(R2) ;SET WC HI BYTE.
DEC R2 ;R2=FULL WORD ADDRESS.

MoV (R2) ,$BDDAT s $SBDDAT=ACTUAL.
CMP $8DDAT,$GDDAT  ;COMPARE RESULTS.

BEQ TST14 NEXT TEST
EMT 44
i**it.ittit.titttttttiiﬁiitiiittttttitittt.ttttttt*'tttttittitt
SATEST 14 BCTA BISB LO BYTE TO WC
tﬁ'ltlﬁttilﬁtttﬁlﬁiti't'tQIiitﬁi'i.tilﬁttﬁtttt't't.tttttt.itttt
t§T14: SCOPE
MOV  #1,STIMES ::D0 1 ITERATION

MOV #14,TSTNM :MOVE #14 TO TEST NUMBER
MOV #CLR,3RHCS2 :CLEAR RH11 CONTROLLER

MoV #STACK,SP :SET STACK POINTER.
MOV RHWC ,R2 ;R2=RH11 WC ADDRESS

MOV R2 ,REGADR
MOV #377 .$GDDAT :$GDDAT=S/B.

L04:  CLR (R2) :CLEAR RH11 WC.
MOV #252.,(R2) :SET UP WC
104: BISB  #125.(R2) :D0 A BISB
MOV (R2) ,$BDDAT :$BDDAT=WAS.
CMP $BDDAT,$GDDAT  :COMPARE RESULTS
BEQ TST1S *NEXT TEST
EMT 45
t*tt*ttt'ttttttitttttitt!itttt!tlt.ttl.tttltttttttttttttttttttt
RTEST 15 BCTA BISB HI-BYTE TO WC
i i i i 3333333232333 3333333333333 33333333333 33233333 3337
t47115:  SCOPE

MOV #1,$TIMES ..no 1 ITERATION
MOV #15, TSTNM MOVE #15 TO TEST NUMBER
MOV #CLR,BRHCS2 :CLEAR RH11 CONTROLLER

MoV #STACK,SP sSET STACK POINTER.

MoV RHWC ,R2 sR2=RH11 WC ADDRESS.
MoV R2,REGADR

SEQ 0046
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115 BCTA BISB HI-BYTE TO WC

2;5 010630 012737 177400 001124 MoV #177400,8GDDAT ;$GDDAT=S/B.
%mmemm L0S:  CLR (R2) :CLEAR RH11 WC.
235 010640 005202 INC R2 ;R2 =HI BYTE.
483 010642 112712 000125 MOVB  #125,(R2) :SET UP RH11 WC.
ggm%“ 152712 000252 105: BISB  #252.(R2) ‘DO A BISB.
2%9 010652 005302 DEC R2 :R2=FULL WORD ADDRESS.
233 010654 011237 001126 MOV (R2) ,$BDDAT :$BDDAT=WAS.
490 010660 023737 001126 001124 CMP $BDDAT,SGDDAT  ; COMPARE RESULTS.
491 010666 001401 BEQ TST16 *NEXT TEST
23; 010670 104045 EMT
1.94 :;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
S*TEST 16 BCTA BICB LO-BYTE TO WC
::tttttttttttttttttttttttt!ttttttttttttttQlttttttttttlttttttttttt
010672 000004 TST16: SCOPE
010674 012737 000001 001212 MOV #1,$TIMES ::D0 1 ITERATION
495 010702 012737 000016 003610 MOV #16,TSTNM *MOVE #16 TO TEST NUMBER
23? 010710 0127?7 000040 170320 MOV #CLR,3RHCS2 JCLEAR RH11 CONTROLLER
233 010716 012706 001100 MOV #STACK, SP :SET STACK POINTER.
500 010722 013702 001232 MOV RHWC ,R2 ;R2=RH11 WC ADDRESS.
501 010726 010237 031620 MOV R2 ,REGADR
ggg 010732 012737 000252 001124 MOV #252,$GDDAT :$GDDAT=S/B.
ggg 010740 005012 L06:  CLR (R2) :CLEAR RH11 WC.
239 010742 012712 000377 ‘ MOV #377.(R2) ;SET WC=0000377
ggg 010746 142712 000125 106: BICB  #125,(R2) ;D0 A BICB
g;q 010752 011237 001126 MOV (R2) ,$BDDAT :SBDDAT=WAS.
512 010756 023737 001126 001124 CMP $BDDAT,$GDDAT  ; COMPARE RESULTS.
513 010764 001401 BEQ TST17 *NEXT TEST
2}? 010766 104046 EMT L6
516 ::ttttttttttttttttttttttttt'tttttttttltttt!tttttt!tttt'ttlttt.ttt
S*TEST 17 BCTA BICB HI- BYTE TO WC
:;ttttttttttttttttttttttttttttttttttttttttttttttttttttttttt!Qtttt
010770 000004 TST17: SCOPE
010772 012737 000001 001212 MOV #1,STIMES ::D0 1 ITERATION
517 011000 012737 000017 003610 MOV #17,TSTNM *MOVE #17 TO TEST NUMBER
g}g 011006 012777 000040 170222 MOV #CLR,3RHCS2 *CLEAR RM11 CONTROLLER
ggg 011014 012706 001100 MOV #STACK, SP :SET STACK POINTER.
522 011020 013702 001232 MOV RHWC ,R2 :R2=RH11 WC ADDRESS.
523 011026 010237 031620 MOV nngma
ggg 011030 012737 125000 001124 MOV #125000,$GDDAT ;$GDDAT=S/B.




J &
JHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-11 SEQ 0048

CZR
T7 BCTA BICB HI- BYTE TO WC

259 011036 005012 L07:  CLR (R2) ;CLEAR RH11 WC.

ggg 011040 005202 INC R2 :R2=HI BYTE.

§30 011042 112712 000377 MOVB  #377.(R2) :SET WC=177400

ggg 011046 142712 000125 107: BICB  #125.(R2) ‘D0 A BICB

ggz 011052 005302 DEC R2 :R2=FULL WORD.

ggg 011054 011237 001126 MOV (R2) ,$BDDAT ;SBDDAT=WAS.

§37 011060 023737 001126 001124 CMP $BDDAT,$GDDAT  ; COMPARE RESULTS.

538 011066 001401 BEQ TST20 *NEXT TEST

323 011070 104046 EMT 46

552 :;ttttt*ttittttt" 123332332223 3333333333333 323231233333 333323323 23]
+*TEST 20 A JLLEGAL REGISTER TEST
s#THIS TEST ATTEMF T TO ACCESS AN ILLEGAL REGISTER WITHIN THE RANGE
:«0F ADDRESSES SELECTED BY THE XOR'S. THE RMH11 ADDRESS DECODE LOGIC WILL .ALLOW UP TO 32
+*«CONTIGUOUS REGISTERS TO EXIST, IN OUR CONFIGURATION ONLY 16 WILL REALLY
s#EXIST, THIS TEST ATTEMPTS TO ACCESS THE 20(8) REGISTER = IF IT RESPONDS
*«THE TEST WILL TYPE OUT AN ERROR.
;t
:*FOR THE CASE OF THE RW70, THE CONFIGURATION ALLOWS 18 OR 32 REGISTERS, SO
::ggc?é%taaltsnpr TO ADDRESS REGISTER 23(8), 33(8) OR AS BEFORE THE LAST
:°; tttttttttttt;ittttltt'ttitttttttitttttt'ttttittttttttttitttiitt

011072 000004 7ST20: SCOPE
011074 012737 000001 001212 MOV #1,$TIMES ::D0 1 ITERATION

553 011102 012737 000020 003610 MOV #20,TSTNM ¢ :MOVE #20 TO TEST NUMBER

ggg 011110 012777 000040 170120 MOV #CLR,BRHCS2 *CLEAR RH11 CONTROLLER

556 011116 005737 003614 TST RH70 ;CHECK TO SEE IF RUNNING WITH RH70

557 011122 001403 BEQ 1$ :IF NOT...SKIP NEXT & DO FOLLOWING

558 011124 013702 001300 MOV RHCS3,R2 :R2 = LAST LEGAL RH70 REG ADDRESS

ggg 011130 000402 BR 28 *SKIP NEXT

561 011132 013702 001272 18: MOV RHEC2,R2 :R2 = LAST LEGAL RH11 REG ADDRESS.

562 011136 062702 000002 2ol ADD #2,R2 :R2 = FIRST ILLEGAL ADDRESS.

563 011142 010237 031620 MOV R2.REGADR

564 011146 005037 001126 CLR SBODAT :SBDDAT=WAS.

ggg 011152 005037 001124 CLR $GDDAT *$GDDAT=S/B.

567 011156 013737 0000064 001176 MOV TIMOT,$TMPO ;SAVE TIMEOUT VECTOR.

ggg 011164 012737 011210 000004 MOV #010, TIMOT *SET TIMEOUT VECTOR TO 010.

g;? 011172 012706 001100 L10: MoV #STACK, SP :SET THE STACK POINTER.

g;g 011176 005712 ST (R2) :TEST ADDRESS.

574 011200 062702 000024 ADD #24 R2 :THIS MIGHT BE THE CASE OF 32 REGISTERS

575 011204 005712 ST (R2} STEST IT AGAIN

2;9 011206 104047 EMT 47

578 011210 013737 001176 0000064 010: MOV $TMPO, TIMOT ;RESTORE TIMEOUT VECTOR.

579

589 P RN R R R R AU RN AR AR AR R AR NN AR AR RN ARAARRRR RN
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BCTB (NED) NON-EXISTANT DRIVE TEST. (SET)

s*TEST 21
tTHE FOLLOWING TWO TESTS DETERMINE IF ALL NON DRIVES SET THE
s%«NED BIT AND THAT ALL EXISTING DRIVES CLEAR THE NED BIT.

4

5
596 011252
598

o
o

OJU
& R

(V]
OO0 OO0 OO0 OO0 OO
— D d — — — b d — b — d
— — d — — d — — — w— -—
ViV S8 Ll N o
_— e &uw wvwwawna N
o SO0 N

HOO

608
609 011574

oo OFONONONON
b i b el i b anld s b b
) bbbt -2

N=0O VRNV WNN=LD

O O OO0 O000 ©

R

001002
000137

104401
000426

104401
000426

104401
000424

104401
000425

012706

01370
01023

013700
005001

105423

010137
052737

013705
010112

000001
000021
000040
001420

001100

011672

011274
011356
011440

011516

001100

001236
031620

001420

001124
010000

001240

000000

001124

;*THE TESTS LOOK AT TOTALAT TO DETERMINE WHICH DRIVES EXIST AND TEST THAT
;*THESE DRIVES WILL CLEAR THE NED BIT.

BCTB_(NED) NON=-EXISTANT DRIVE TEST. (SET)

;*WILL SET THE NED BIT,

A i i i ddidtiiddd il iiddiiadiiiidit ittt id ittt isddd]

tér21:

S11:

R11:

L11:

SCOPE
MOV
MOV
MOV

CMPB
BNE

CMP
BNE
JMP
TYPE
BR
LASCIZ
TYPE
BR
.ASCIZ
TYPE
BR
LASCIZ
TYPE
BR
LASCIZ

MOV

MOV
MOV

MOV
CLR
ROR
BCS

MOV
8IS

MOV
MOV

#1,8TIMES ::D0 1 ITERATION

#21,TSTNM *MOVE #21 TO TEST NUMBER

#CLR,IRHCS2 *CLEAR RH11 CONTROLLER

TOTALAT,#377 ;ARE ALL DRIVES ON LINE.

ik} :NO GO RUN THE TEST.

$PASS, #0 :IF PASS #0 THEN TYPE MESSAGE
*ADVISING OPERATOR

. STHAT THIS TEST WILL NOT BE RUN

X11

658 ;3 TYPE ASCIZ STRING
643 :GET OVER THE ASCIZ
<CRLF>/ALL DRIVES' APPEAR TO BE ON LINE THEREFORE/

678 ;sTYPE ASCIZ STRING
66$ ::GET OVER THE ASCIZ
<CRLF>/THE NED NON-EXISTANT DRIVE TEST CANNOT BE/

,69% ..TVPE ASCIZ STRING
68$ :GET OVER THE ASCIZ
<CRLF>/RUN. TO RUN THIS TEST TAKE ONE OR MORE/

71$ ,.TVPE ASCIZ STRING
0$ OVER THE ASCIZ
<CRLF>/DRIVES OFF-LINE AND RESTART THE PROGRAM/

#STACK, SP :SET STACK POINTER.
RHCS2,R2 :R2=RH11 RHCS2 ADDRESS.
R2.REGADR

TOTALAT,RO

R1

RO

N11

R1,$GDDAT :$GDDAT=S/B.

#NED, SGDDAT

RHCS1,RS ;ADDRESS OF A DEVICE REGISTER.
R1,(R2) :LOAD A NON-EXISTANT DRIVE.

AND ALSO THAT NON EXISTANT DRIVES

s*ON FIRST PASS ONLY, IF ALL DRIVES ARE ON LINE A MESSAGE WILL SO ADVISE THE
s *OPERATOR. THE TEST WILL CONTINUE REGARLESS OF THE OPERATORS ACTION.

SEQ 0049
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BCTB (NED) NON-EXISTANT DRIVE TEST. (SET)

11

623
624 011636
625

626 011642
627 011646
628
629 011654
630 011662
631
632 011664
633 011666
634 011672
011672
635 011674
636
637 011676
011676
638
639
011700
011702
640 011710
641 011716
642
643 011724
644
645 011730
646 011734
647 011740
648 011744
649 011746
650 011750
651
652 011752
653
654 011756
655
656 011762
657
658 011764
659
660 011770
661 011774
662
663 012002
664 012010
665
666 012012
667 012014
668 012020
669
670 012022
671 012024
012024

e
~N

011537

011237
042737

023737
001005

005201
020127

001402
000746

104050

000004

012777
012706
013702

103020
010137
013705
010112
011537

011237
062737

023737
001005

005201
020127
001402
000751

104050

001176

001126
167770

001126

000010

000001
000022
000040
001100
001236

031620
001420

001124
001240

001176

001126
167770

001126

000010

001126
001124

001126
001124

N11:
X11:

E11:

MoV

MOV
BIC

CMP
BNE

INC
CMP

BEQ
BR

EMT

(R5) ,$TMPO

(R2) ,$BDDAT ; SBDDAT=WAS.
#*C<NED US4 'US2!(US1>,$BDDAT ; SBDDAT=SAVED DATA.

g??DAT.SGDDAT s COMPARE RESULTS.

R1 '

R1.48. ;TESTED ALL DRIVES YET.
TST22 sNEXT TEST

s

50

SRR AT A RAAAARAAARA AR AR RAA AR AR AR AR AR AR R

tTEST 22

SRR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AN

TSTZZ

S12:

L12:

N12:

E12:

SCOPE

MoV
MoV
MOV
MoV
MOV
MOV
MOV
CLR
ROR
8CC
MOV
MOV
MOV
MOV

MOV
BIC

CMP
BNE

INC
CMP
BEQ
BR

EMT

BCTB (NED) NON-EXISTANT DRIVE TEST. (CLEARED)

#1,STIMES ..DO 1 ITERATION

#25, TSTNM MOVE #22 TO TEST NUMBER
#CLR,3RHCS2 “CLEAR RH11 CONTROLLER
#STACK,SP ;SET STACK POINTER.

RHCS2,R2 :R2=RH11 RHCS2 ADDRESS.
R2,REGADR

TOTALAT,RO

R1

RO

N12

R1,$GDDAT

RHCS1,RS ;ADDRESS OF A DEVICE REGISTER.
R1, (R2) :SELECT UNIT.

(RS) ,$TMPO :ATTEMPT TO READ FROM DEVICE.
(R2) ,$BDDAT : SBDDAT=WAS.
#AC<NED US4 'US2'US1>,$BDDAT :$BDDAT=SAVED DATA.
g?goAr.scooar ; COMPARE RESULTS.

R1

R1,48. ;TESTED ALL DRIVES.

1sf23’ *NEXT TEST

§12

50

sATTEMPT TO READ FROM DEVICE REGISTER.

SE@ 0050

e L am )



L
JHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOv-81 16:37:12 PAGE 10-14
BCTB AS REGISTER TEST

CZR
123
677

012026
012030
678 012036
679 012044
680
681 012052
682
683 012056
684 012062
685
686 012070
687
688 012074

68
690 012100
691

NN b

JMBX!
s o oo

SNNNNNNNNN
POND = =3 b =3 e = e =
N = OO0 ~YO NS N —

720 012212
7

722 012216
723 012222

724
725 012226

O O OO0 © O0O0Oo

000004

012777
012706

013702
012737

013705
012712
013702
011237
005012
013702
010237

011237
062737

023737

001401
104051

000004

012777
012706
013702
010237
012705
012537

01371
01123

023737

000001
000023
000040
001100

001236
000007

001240
000007
001256
001176
031620

001126
167770

001126

000001
000024
000040
001100
001234
031620
012246
001124

001124
001126

001126

001124

001126
001124

001124

;*TEST 23

S e AR RAAAAAANAAAAAAAAATAAAAAAAAAAARAAA AR AR AR AR AR AR An

BCTB AS REGISTER TEST

;*TEST TO SEE IF WE CAN READ FROM THE ‘'AS'' REGISTER AND NOT CAUSE
s*A NED NON-EXISTANT DRIVE ERROR

R AR A AR e it diiiididdddi iR idt ittt iidd]d)

1§123:

MOV
MOV

MOV

MOV
MOV

MOV
L13: MOV
MOV
MOV
CLR
MOV
MOV

MOV
BIC

CMP
BEQ
EMT

SCOPE
MoV

#1,STIMES :;D0 1 ITERATION

#2585, TSTNM *MOVE #23 TO TEST NUMBER
#CLR,3RHCS2 *CLEAR RH11 CONTROLLER
#STACK, SP :SET STACK POINTER.
RHCS2,R2 :R2=RH11 CS2 ADDRESS.

#USL'US2'US1,$GDDAT : SGDDAT=S/8.

RHCS1,RS ;ADDRESS OF A DEVICE REGISTER.
#US4'US2'UST, (R2) ;LOAD A NON-EXISTANT DEVICE.
RHAS ,R2 :R2= "'AS'"", ,

(R2) ,$TMPO :ATTEMPT TO READ FROM DEVICE AS.
(R2) :CLEAR AS REGISTER.

RHCS2,R2 *R2=RH11 CS2 ADDRESS.

R2,REGADR

(R2) ,$BDDAT : SBDDAT=WAS.
#*C<NED'!US4!US2!US1>,$BDDAT;SAVE NED AND DEVICE SELECTED.

$BDDAT,$GDDAT  ;COMPARE RESULTS.
TST24 sNEXT TEST

SRR RANARAAAAAAAAAAAA AR R AR AR AR AR AN AR AR AR AR AR RS

S*TEST 24

BCTC BUS ADDRESS REGISTER

s*THE NEXT THREE TESTS WILL TEST THE BUS ADDRESS REGISTER IN BOTH WORD
s*AND BYTE MODE. THE PATTERNS ARE CHOSEN TO PICK UP ANY DROPPED OR STUCK

s*BITS.

TST24:

MOV
MoV

MOV
MOV
MOV
MOV
L14: MOV

114: MOV
MOV

CMP

e AR AR AR A AR AN AN AN AN R AR AARAAAAAANAANARAAAAAAAARAAAARORRAANORANS

SCOPE
MOV

#1,STIMES ::D0 1 ITERATION

#24, TSTNM :MOVE #24 TO TEST NUMBER
#CLR,3RHCS2 :CLEAR RH11 CONTROLLER
#STACK,SP :SET STACK POINTER.
RHBA,R2 :R2=RH11 BA ADDRESS.
R2,REGADR

#LST14A,RS ;RS=TEST LIST ADDRESS.
(R5)+,$GDDAT  :$GDDAT=S/B.

$GDDAT, (R2) :SET BUS ADDRESS REGISTER.
(R2) ,$BDDAT *READ BUS ADDRESS REGISTER.
$BDDAT,SGDDAT  ;COMPARE RESULTS.

SEQ 0051

- ™



BCTC
726 012234
727 012236
728
729 012240
730 012242
731 012244
732 012246
733 012250
734 012252
735 012254
736 012256
737 012260
738 (12262
739 012264
740 012266
741 012270
742 012272
743 012274
744 012276
745 012300
746 012302
747 012304
748 012306
749 012310
750 012312
751 012314
752 012316
753 012320
754 012322
755 012324
756 012326
757 012330
758 012332
759 012334
760 0127%6
761 012. .0
762 012342
763 012344
764
765

012346

012350
766 012356
767 012364
768
769 012372
770
771 012376
772 012402
773 012406

774
775 012412
776
777 012414
778

001401
104052

005715

000000

00004
012737
012737
012777
012706
01370

01023

012705
005012

012537

000C01
000025
000040

001100
0012%4

031620
012450

001124

001212
003610
166644

N1&:

LST14A:

BEQ
EMT

TST
BNE
R

o

QOO = b —d md md —d d o d d d D d d ed d LN\ b SN =2 AN =D LN = S

N &
P04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-15 SEQ 0052
BUS ADDRESS REGISTER

g;k sGET NEXT TEST DATA.
(RS) ;AT END OF LIST

L14 :NO!

TST25 sNEXT TEST

oA ARAAARAAARAAAR A AN A AR A RN RN AARNRARAAR AR AR AR AR AR AR AR AR

T*TEST 25

PrARRRARR AR AR AR AR R AR AR AR RAANRRAANRANARAANARARAAAARA AR AN RS

15125:

L1S:

BCTC BUS ADDRESS REGISTER LO-BYTE

#1,$TIMES ::00 1 ITERATION

#25, TSTNM :MOVE #25 TO TEST NUMBER
#CLR,BRHCS2 :CLEAR RM11 CONTROLLER
#STACK,SP :RESET STACK.

RHBA ,R2 :R2=RH11 BA ADDRESS.
R2,REGADR

#LETISA.RS ;RS=TEST LIST ADDRESS.
(R2) :CLEAR RM11 BA REGISTER.

(R5)+ ,SGDDAT ;$GDDAT=5/8.

-
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C gJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-16

BCTC BUS ADDRESS REGISTER LO-BYTE

779 012420
780 012424

781
782 012430
783 012436
784
785 012440
786

CoCo
BE R A SIS AN
R = o~NOoOrVS W
(elelelelelelelelelelelelelel)
Dt el ol B o ) it e e mh B B 3
NN NN

S350

-d-d—hﬂ-ﬂ—hﬂ-‘-ﬂ—ﬁg
=S OV NOWVSWNN=0O

Co 0o 0o 0o 0o 0o 0o 0o Co Co 0o Co 0o
OO
o
o
pure
N
W
wv
&~

g?% 012560
824 012562
825

829 012566

82
828 012570
829 012574

830
831 012600

11371
01123

023737
001401

104053

005715
001362
000417

000002
000004
000010

T
W
~

arre
012706
013702
012705
005012
012537
005202
113712
005302

011237
000337

023737

001124
001126

001126 001124

000001 001212
000026 003610

000040 166504
001100
001234

031620
012620

001124

001124

001126
001124

001126 001124

115:

R1S:

BR TST26
THIS LIST WILL BE USED TO LOAD fHE LOWER BYTE OF THE BA REGISTER.

LST1SA

MOVB
MoV

CMP
BEG

EMT

TST
BNE

2

NNWNOANNO O OO0

O =N NN NN = SSN) — 8
oo ONONNONO O

$GDDAT, (R2)
(R2) ,$BDDAT

$BDDAT ,$GDDAT
R15

53

(RS)
L15

sSET BUS ADDRESS REGISTER.
sREAD BUS ADDRESS REGISTER.

: COMPARE RESULTS.

QB END OF TEST LIST.
EXT TEST

AL A i it i il i it il ittt it ittt iddiddds

*TEST 26

5726

L1é:

I116:

SCOPE
MoV
MoV
MoV
MoV
MoV
MoV
MoV
CLR
MoV
INC
MOvVB
DEC

MOV
SWAB

CMP

BCTC BUS ADDRESS REGISTER HI-BYTE

e RARRAARAAAARAARRAAARAR AR AAARAARRRARRARAR A AR AR AR AR AR

#1,8TIMES
#26,TSTNM
#CLR,3RHCS?2
#STACK,SP
RHBA, R2
R2,REGADR
#LST16A, RS
(R2)
(R5)+,$GDDAT
R2
$GDDAT, (R2)
RZ

(R2) ,$BDDAT
$GDDAT

$BDDAT , SGDDAT

'ﬁSSE'.5£‘¥G'%2§r NUMBER
:CLEAR RH11 CONTROLLER
;RESET STACK.

;R2=RH11 BA ADDRESS.
;RS=TEST LIST ADDRESS.
;CLEAR BA REGISTER.
:$GDDAT=S/B.

;R2=HI BYTE ADDRESS.

sSET BUS ADDRESS REGISTER HI-BYTE.

sR2=FULL WORD ADDRESS.

sREAD BUS ADDRESS.
;ADJUST DATA FOR HI BYTE.

s COMPARE RESULTS.

SEQ 0053




C.5
RJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-17
BCTC BUS ADDRESS REGISTER HI-BYTE

gg% 012606 001401 BEQ R16 s OKAY
ggg 012610 104053 EMT 53
836 012612 005715 R16: TST (R5) ;AT END OF TEST LIST.
837 012614 001356 BNE L16 sNOPE
838 012616 000420 BR TST27 sNEXT TEST
gzg ;THIS LIST WILL BE USED TO LOAD THE UPPER BYTE OF THE BA REGISTER.
841 012620 000002 LST16A 2
842 012622 000004 4
843 012624 000010 10
844 012626 000020 20
845 012630 000040 40
846 012632 000100 100
012634 00020 200
848 012636 000376 376
849 012640 000374 374
850 012642 000376 376
851 012644 000 366
852 012646 000356 356
853 012650 000336 336
854 012652 000276 276
855 012654 000176 176
856 012656 000000 0
863 B T T T
tTEST 27 RH11 INTERRUPT TEST

s*THIS TEST CAUSE AN RH11 INTERRUPT VIA THE SPECIAL COMMAND SEQUENCE
;*'BIS #IE,aRHCS1’, THIS TEST PROVES ONLY THAT THE HARDWARE CAN HANDLE
*INTERRUPTS PROPERLY

sRRRAARAAAAAAAAAARAAAAAREAAAAAAAAAAAAAAAAAAAARAAAAA AR AR AR RY

012660 000004 TSTZ? SCOPE
012662 012737 000001 001212 MoV #1,STIMES ::00 1 ITERATION
864 012670 012737 000027 003610 MoV #27, TSTNM sMOVE #27 TO TEST NUMBER
ggg 012676 012777 000040 166332 MoV #CLR,aRHCS2 sCLEAR RH11 CONTROLLER
ggg 012706 012706 001100 Mov #STACK,SP sSET STACK POINTER.
869 012710 013702 001240 MoV RHCS1,R2 ;R2=RH11 ADDRESS.
870 012714 010237 031620 MoV R2, REGADR
871 012720 005037 001126 CLR $80D s SBDDAT=WAS.
g;% 012724 005037 001124 CLR SGDDAT :$GDDAT=S/B.
874 012730 017737 166272 001176 MoV aRPVEC,$TMPO sSAVE RH11 INTERRUPT VECTOR.
g?g 012736 012777 012772 166262 Mov #021,aRPVEC sSET RH11 INTERRUPT VECTOR TO 021.
877 012744 012706 001100 L21: MoV #STACK,SP sSET STACK POINTER.
379 012750 005037 177776 CLR PS
880 012754 052712 000100 BI1S #1E,(R2) s CAUSE INTERRUPT.
881 012760 000240 NOP ;WAIT FOR INTERRUPT.
882 012762 000%49 NOP
ggz 012764 011237 001124 MoV (R2) ,$GDDAT sSAVE CONTENTS OF REGISTER.
885 012770 104054 EMT 54

SEQ 0054




CZRJHEO RPO4/5/6 DSKLS P
127

RH11 INTERRUPT

887 012772
888
893
013000
013002
894 013010
895 013016
896
897 013024
898 013030
899 013034
900
901 013040
902 013044
903 013050
904
905 013052
906 013056
907
908 013064
909 013072
910 013074
o1
915
013076
013100
916 013106
917
013114
013120
013122
013126
918 013126
919
920 013134
921 013140
922 013144
923 013150

924
925 013156
926
927 013162
928
929 013166
930
931 013174

932 013202
933 013204

013777

012737

005737

TE
001176

000001
000030
000040

001240

001126

000001
000031

003614
013206

001000
001000
001126
176777
001126

166226

001126
001124

00121
00361

on

166102

001124

001126
001124

021:

Mov

D .5
TETHACRD V04.00 17-NOV-81 16:37:12 PAGE 10-18

$TMPO,aRPVEC ;RESTORE RH11 INTERRUPT VECTOR.

AL A LA A LA A A ddad At idd i i il it ittt idiiididddd)

s*TEST 30
:*THE PROGRAM SETS THE PORT SELECT BIT .THEN DOES A RESET

s*]F THE SIGNAL CLR L WAS GENERATED THE PORT SELECT BIT WILL CLEAR.

BCTD CLR L TEST

sekkA AR AAAAAAAA AR EI AR AR A AR AR AR AR AR AR

t5130:

L22:

SCOPE
MoV
MoV
MoV

MoV
MoV
CLR

MOV
MOV
RESET

MOV
BIC

CMP
BEQ
EMT

;*TEST 31
s*SET THE MXF FLOP AND READ IT BACK.

#1,$TIMES ::D0 1 ITERATION

#30, TSTNM :MOVE #30 TO TEST NUMBER

#CLR,3RHCS2 *CLEAR RH11 CONTROLLER

RHCS1,R2 ;R2=RH11 CS1 ADDRESS

R2,REGADR

$SGDDAT ;$GDDAT=S/8

#STACK, SP ;SET STACK POINTER.

#PSEL , (R2) :SET PORT SELECT FLOP.
:DO A BUSA INIT.

(R2) ,$BDDAT ;SBDDAT=WAS.

#~C<IE>,$BDDAT :SAVE ONLY I.E. BIT.

$BDDAT,$GDDAT  ;COMPARE RESULTS.

TST31 *NEXT TEST

soRkkRkkkAARAAAAANAASRAAAASARAAAAAAAAAAAAAAAAAAASAAAAOAAARAA AR ANY

MXF TEST

soRkkkknkkhAkAbhAAAARARACRAAIARAAAAAAAAAAAARAAR AR AR d

7ST31: SCOPE
MOV #1.$TIMES ::D0 1 ITERATION
MOV #31,TSTNM *MOVE #31 TO TEST NUMBER
:CHECK TO SEE IF THE PROGRAM IS RUNNING WITH AN RH70
ST RH70 ;TEST FLAG FOR RH70 CONTROLLER
BEQ 64$ :1F FLAG = 1, THIS TEST IS SKIPPED
JNP TST32 :JUMP TO NEXT TEST
648 : :1F FLAG = 0, DO THIS TEST
MOV #CLR,3RHCS2 :CLEAR RH11 CONTROLLER
MOV #STACK gp :SET STACK POINTER.
MOV RHCS2,R *R2=RH11 CS2 ADDRESS.
MOV R2,REGADR
MOV #MXF , SGDDAT :$GDDAT=S/8B.
124: MOV #MXF , (R2) ;LOAD MXF
MOV (R2) ,$BDDAT ;SBDDAT=WAS .
BIC #*C<MXF>,S$BDDAT ;SAVE ONLY MXF
CMP SBDgAT,iﬁbbAT :COMPARE RESULTS
BEQ 15732 *NEXT TEST

EMT

SEQ 0055




CIRJHED RPO&/

™

MXF TE

942
943 013236
944
945 013244
946
947 013250

948 013254
949 013260
950

951 013266
952 013272
953 013274

954
955 013276
956 013302
957

958 013310
959 013316
960 013320
961
966
013322
013324
967 013332
968 013340
965
970 013346
971
9 8 3352

72 01
973 01335
974 013363
975

976 013
977 013%98
978 013374
979

980 013376

012737
013712
009240
000240

011237
062737

023737

019757

12737
015777

012706
01370
01023

012712

%40

40

012712

000001
000032

003614
013322

000040
001100

020000
001124

001126
157777

001126

165772

001124

001126
001124

00121
00361
16567

+*TEST 32

E 5
Sg? DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-19

AR AR R A R A A d SR d ARt A iRt addddidtddddd ]l

CSRB UNIBUS PARITY ERROR SET TEST
s*SET _THE UNIBUS PARITY ERROR FLOP DIRECTLY VIA A MOV #UPE TO RHCSZ
;*ATTEMPT TO READ IT BACK.

WA A AR it d i il iddddi iRttt i it iiiddididaidididdsd)

::D0 1 ITERATION
*MOVE #32 TO TEST NUMBER

;CHECK TO SEE IF THE PROGRAM IS RUNNING WITH AN RH70

T§132: SCOPE
MOV #1,$TIMES
MOV #32, TSTNM
ST RH70
BEQ 648
JMP TST33

648:
MOV #CLR,BRHCS2
MOV #STACK,SP
MOV RHCS2,R2
MOV R2,REGADR
MOV #UPE , SGDDAT

L30: MOV $GDDAT, (R2)
NOP
NOP
MOV (R2) , $BDDAT
BIC #~C<UPE>, SBDDAT
cMP $BDDAT, SGDDAT
BEQ TST33
EMT

S*TEST 33

:*CONTROLLER CLEAR.

T$733: SscoPe
MOV #1,$TIMES
MOV #38 TSTNM
MOV #CLR,BRHCS2
MOV #STACK, SP
MOV RHCS2,R2
MOV R2,REGADR
CLR $GODAT

L31: MoV #UPE, (R2)
NOP
NOP
MoV #CLR, (R2)

;TEST FLAG FOR RH70 CONTROLLER

;IF FLAG = 1, THIS TEST 1S SKIPPED
:JUMP TO NEXT TEST

:IF FLAG = 0, DO THIS TEST

:CLEAR RH11 CONTROLLER

:SET STACK POINTER.

;R2=RHCS2 ADDRESS.

:$GDDAT=S/8.

;ATTEMPT TO SET UPE.

+SBDDAT=ACTUAL DATA.
sSAVE ONLY UPE.

s COMPARE RESULTS.
sNEXT TEST

oA AAARRAAANAAAAAAACRAAAAAAAAAAARAAAAARAARAAAAAARAAAAAA AR ARAS

CSRB UNIBUS PARITY ERROR CLEAR TEST
+*SET THE UNIBUS PARITY ERROR FLOP AND ATTEMPT TO CLEAR IT WITH A

PARRAARAAAAAAAAAAAAAAAR AR E AR AAARAAAAARRAAAAAAAAAAAAAAN AR AR AN

::00 1 ITERATION

:MOVE #33 TO TEST NUMBER
:CLEAR RM11 CONTROLLER
;SET STACK POINTER.
:R2=RHCS2 ADDRESS.
:$GDDAT=S/B.

sSET UNIBUS PARITY ERROR SET.

sCONTROLLER CLEAR.

SEQ 0056




CZRJHEO RP04/5/6 DSKL
133 CSRB UNIBUS P
981
982 01%202 011237
332 013406 042737
985 013414 023737
986 013422 001401
987 013424 104057
988
993
013426
013430 012737
994 013436 012737
ggg 013444 012777
ggg 013452 012706
999 013456 013702
1000 013462 010237
}88} 013466 005037
1003 013472 012712
1004 013476 000240
}882 013500 000240
1007 013502 012712
1008
1009 013506 011237
}8}? 013512 042737
101% 013520 023737
1013 013526 001401
1014 013530 104060
1015
1020
013532 0000g4
013534 012737
1021 013542 012737
1022
013550 005737
013554 00140
013556 00013
013562
1023
}82; 013562 012777
1026 013570 012706
1027

S
AR

F 5
PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-20
ITY ERROR CLEAR TEST

157158

001126

000001

001236
031620
001124

000007

000040

001126
177770

001126

000001
000035

003614
013646

000040
001100

MOV (R2) ,$BDDAT :READ STATUS
001126 BIC #~C<UPE>,$BDDAT :SAVE ERROR.
001124 CMP $BDDAT,$GDDAT  :COMPARE RESULTS.
BEQ TST34 *NEXT TEST
EMT
;:tttttttttttttttttttttitttttttttt*tiittiiitttittttttttttttttttti
S*TEST 34 CSRB UNIT SELECT CLEAR TEST
:#SET THE UNIT SELECT REGISTER TO DRIVE #7 ALL BITS SET. GENERATE A
:«CONTROLLER CLEAR AND VERIFY THAT THE UNIT SELECT REGISTER IS CLEARED.
.':t!ttttl'ttttltttt'it!tttt'tttitttttttt.ttt't'!tt.tt.ttt'tt.tttt
75T34: SCOPE
001212 MOV #1.8TIMES ::D0 1 ITERATION
003610 MOV #34,TSTNM :MOVE #34 TO TEST NUMBER
165564 MOV #CLR,RHCS2 *CLEAR RH11 CONTROLLER
MOV #STACK, SP ;SET STACK POINTER.
MOV RHCS2,R2 :R2=CS2 ADDRESS.
MOV R2,REGADR
CLR $GODAT :$GDDAT=S/B.
L34: zgg #US4'US2'US1,(R2) ;LOAD RHCS2 DRIVE SELECT
NOP
MOV #CLR, (R2) :GENERATE CLR.
MOV (R2) ,$BDDAT :READ RHCS2
001126 BIC #AC<US4 'US2'US1>. $SBDDAT; SAVE DRIVE SELECT BITS.
001124 CMP $BDDAT ,$GDDAT  ; COMPARE RESULTS.
BEQ TST35 *NEXT TEST
EMT
22 1332333333333 3333332332333 3 3333333333333 3333 3333333323333 33%]
S*TEST 35 CSRB TRANSFER ERROR (TRE) = UPE
:#SET THE UPE FLOP UNIBUS PARITY ERROR. VERIFY THAT THE SETTING OF (UPE)
:*ALSO SETS THE TRANSFER ERROR (TRE) FLOP
- 2 3233323303333 iR ittt i aiiiiiiiiiiiiiiiiiiiily
7S135: SCOPE
001218 MOV #1.STIMES ::00 1 ITERATION
00361 MOV #35, TSTNM :MOVE #35 TO TEST NUMBER
;CHECK TO SEE IF THE PROGRAM IS RUNNING WITH AN RH70
ST RH70 :TEST FLAG FOR RH70 CONTROLLER
BEQ 643 :IF FLAG = 1, THIS TEST IS SKIPPED
JMP TST36 :JUMP TO NEXT TEST
648 : :IF FLAG = 0, DO THIS TEST
165446 MOV #CLR,3RHCS2 :CLEAR RH11 CONTROLLER
MOV #STACK,SP :SET STACK POINTER.

SEQ 0057
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135 CSRB TRANSFER ERROR (TRE) = UPE

1028 013574 013702 001236 MOV RHCS2,R2 ;R2=RHCS2 ADDRESS.
}8§3 013600 012737 040000 001124 MOV #TRE, $GDDAT *$GDDAT=S/B.
18%5 013606 012712 020000 L35: MoV #UPE, (R2) ;SET UNIBUS PARITY ERROR.
1033 013612 013702 001240 MOV RHCS1,R2 ;R2=RHCS1 ADDRESS.
}853 013616 010237 031620 MOV R2,REGADR
1036 013622 011237 001126 MOV (R2) ,$BDDAT ;READ REGISTER
}835 013626 042737 137777 001126 BIC #*~C<TRE>,$BDDAT :SAVE TRANSFER ERROR.
1039 013634 023737 001126 007124 CMP $BDDAT,$GDDAT  ; COMPARE RESULTS
1040 013642 001401 BEQ TST36 JNEXT TEST
}825 013644 104061 EMT
10(.6 2 12333 23 2 3 022 3 3 233 3332322223333 3333333333323 3333 3333332333233 22333 7
:*TEST 36 CSRB TRANSFER ERROR (TRE) NED
:#SET THE NED BIT NON EXISTANT DRIVE VERIFY THAT THIS SETS THE (TRE) BIT.
;;ttttttttl'ttttttttttttttitttttlttttttttttttttttttttttttttttttttt
013646 000004 15T36: SCOPE
013650 012737 000001 001212 MOV #1,$TIMES ::D0 1 ITERATION
1047 013656 012737 000036 003610 MOV #36,TSTNM :MOVE #36 TO TEST NUMBER
}823 013664 012777 000040 165344 MOV #CLR,BRHCS2 *CLEAR RH11 CONTROLLER
}8%? 013672 012706 001100 [ [1]"] #STACK,SP sSET STACK POINTER.
1052 013676 013702 001236 MOV RHCS2,R2 ;R2=(S2 ADDRESS.
}322 013702 012737 040000 001124 MOV #TRE, $GDDAT *$GDDAT=S/8.
1055 013710 013700 001420 MOV TOTALAT,RO ;GET ALL AVAILABLE DRIVES DATA
1056 013714 005001 CLR R1
1057 013716 006000 $36:  ROR RO
1058 013720 103420 BCS N36
}323 013722 010112 L36: MOV R1, (R2) :SET NED.
1061 013724 013702 001240 MOV RHCS1,R2 ;R2=RHCS1 ADDRESS.
;325 013730 010237 031620 MOV R2.REGADR
1064 013734 011237 001126 , MOV (R2) ,$BDDAT ;READ REGISTER.
}332 013740 042737 137777 001126 BIC #*C<TRE>,$BDDAT :SAVE TRE.
1067 013746 023737 001126 001124 CMP $BDDAT,SGDDAT  ;COMPARE RESULTS.
1068 013754 001406 BEQ 1ST37 *NEXT TEST
1069 013756 104062 EMT 62
}8;? 013760 000404 BR TST37 :NEXT TEST
1072 013762 005201 N36:  INC R1
1073 013764 020127 000010 CMP R1.48.
}3;§ 013770 001352 RNE $36
1079 PR AR R R AR AR AR AR AR AR R AR AR AR AR AR RN RN RN AR RS
S*TEST 37 CSRA PSEL CLEAR TEST
*#SET THE PORT SELECT FLOP VERIFY THAT WE CAN READ IT BACK.
SrRRARRARAARNRARAAN AR AARNN RN AR AR ARAAAAAAANARRAAAAANA AR AR AR AR AR R AR ES
33%5?% 8939g§ 000001 00121 15137: 583" #1,$TIMES DO 1 ITERATION
1080 014002 012737 000037 003615 MOV #37,TSTNM :MOVE 057 TO TEST NUMBER
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CSRA PSEL CLEAR TEST

o
oo

1 014010
014016

014042

3IRIIZTRIZERER
5
&

333
o~

— e ) D D D D d D ) D nd D ) D d D ) =D

-b
o
W

— e ) e D cd ) D ) d D d D cd D ) =D d md D
— b ) d D D d ) md D D d D D e D d D D b

WNONIININ e e e e ed = e B = O OO OO
-au«u-achocnsurxnawnnr—<35§n-uShaSE

012777
012706
01370

01023

005037
012712
012777

011237
042737

023737
001401
104064

013702
010237
005037

012712
012777

011237
042737

023737
001401
1046065

000040
001100
001240

002000
000040

001126
175777

001126

000001

001100
001240
031620
001124
000011
000040

001126
177770

001126

00000}

165220

165166

001126
001124

165064

001126
001124

MOV
MOV
MOV
MOV
CLR
L40: MOV
MOV

MOV
BIC

CMP
BEQ
EMT

s*TEST 40

#CLR,3RHCS2 sCLEAR RH11 CONTROLLER
#STACK,SP sSET STACK POINTER.
RHCS1,R2 ;R2=RHCS1 ADDRESS.
R2,REGADR

$GDDAT ;$GDDAT=S/B.

#PSEL, (R2) sSET P SELECT.
#CLR,3RHCS2 ;DO A CONTROLLER CLEAR.
(R2) ,$BDDAT sREAD BACK P SELECT BIT.

#*C<PSEL>,$BDDAT;SAVE ONLY PORT SELECT.

$BDDAT ,$GDDAT  ;COMPARE RESULTS.
22740 sNEXT TEST

soktkkhhkkkkhhdhdhhbhh bt bt bbhbbdbhbrbhhbhr bbb bbbt hd

CSRB COMMAND REGISTER CLEAR TEST

s*VERIFY THAT CONTROLLER CLEAR WILL CLEAR THE COMMAND REGISTER.

S RAAARRARAAANARARARNAAAAARAAAAAAAAAANRRAA AR ARA AR ARy

TST40:

MOV
MoV

MOV
MOV
MOV
CLR
Lé1: MOV
MOV
MOV
BIC
CMP

BEQ
EMT

L

s*TEST 41

SCOPE
MOV

#1,STIMES ::D0 1 ITERATION

#40, TSTNM *MOVE #40 TO TEST NUMBER
#CLR,RHCS2 *CLEAR RH11 CONTROLLER
#STACK,SP ;SET STACK POINTER.
RHCS1,R2 :R2=RHCS1 ADDRESS.
R2,REGADR

$GODAT :$GDDAT=S/B.

#11,(R2) ;ISSUE A DRIVE CLR AND GO.
#CLR,3RHCS2 ;CONTROLLER CLEAR.

(R2) ,$BDDAT :READ COMMAND REGISTER.
#4C<?>,$8DDAT  :SAVE ONLY THE COMMAND BITS.
$BDDAT,SGDDAT  ;COMPARE RESULTS.

TST41 *NEXT TEST

e AARAARARARAAARAAAAAARAARANAANANAAARAAARACARAARARAARAARAAAARANAS

CSRB_COMMAND REGISTER RESELECT CLEAR TEST

s*THE COMMAND REGISTER IS SUPPOSED TO BE SELF CLEARING THAT IS WHEN THE
s*RH11 IS SELECTED WHEATHER OR NOT WE ADDRESS IT DIRECTLY THE LOGIC
:*SHOULD CLEAR THE COMMAND REGISTER.

s*THIS IS TESTED BY LOADING A COMMAND INTO IT READING ANOTHER REGISTER
:*THAN RETURNING TO CHECK THE COMMAND REGISTER TO DETERMINE IF IT CLEARED.

srhhRARAAAAAAARAAAARAARCORRAAAAAAAAARAACRAAAARARAROAACARERAR SRR R RS

Ts141:
MOV
MOV
MOV

SCOPE

#1,STIMES ::00 1 ITERATION
#41,TSTNM *MOVE #41 TO TEST NUMBER
#CLR,3RHCS2 *CLEAR RH11 CONTROLLER

SEQ@ 0059
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CSRB COMMAND REGISTER RESELECT CLEAR TEST

Ta

1134
1135 014222
1136
1137 0142%6
1138 014232
1139 014236
1140
1141 014242
1142
1143 014250
1144
1145 014254
1146
1147 0146260
1148 014264
1149
1150 014272
1151 014300
1152 014302
1153
1157

014304

© OO0 OO0 OO0 OO0 O0O00 OO0
ded cbdeded abed b cbedabead bbb

P £

(V)

Al

o

14412

— d e i d e e e d D b d e d e D e D e d D d d d
BB AVINI VIV IV AR RRRROR AN

014420
014422
1186 014430

012706
013702
010237
005037
012737
012712
011237

011237
042737

023737
001401
1046066

001100
001240
031620
001124
000340
000011
001176

001126
177770

001126

164652
014412

001100
177776

000300

001124

001176

000001
000043

177776

001126
001124

001212

003610.

164706

001176
164642

1646606

801212
03610

MoV
MOV
MOV
CLR
MoV
MoV
MoV

MOV
BIC

CMP
BEQ
EMT

Lé2:

*xTEST 42

#STACK,SP ;SET STACK POINTER.

RHCS1,R2 :R2=RHCS1 ADDRESS.

R2,REGADR

$SGDDAT :$GDDAT=S/B.

#PR7,PS ;SET PRIORITY TO #7.

#11, (R2) ;ISSUE A DRIVE CLR AND GO
(R2) ,$TMPO :DO A RESELECT OF THE REGISTER.
(R2) ,$BDDAT ;READ THE COMMAND REGISTER.
#AC<?>,$BDDAT  :SAVE ONLY THE COMMAND BITS.
$BDDAT,$GDDAT  ;COMPARE RESULTS.

TST42 *NEXT TEST

SRR R AR AR AR AR AR AR TR R AR AR AR AR AR AAAAA AN AR AR AT AR A AL

CSRB _READY AND IE INTERRUPT TEST

s*HERE WE TEST TO SEE IF SETTING (IE) AND (RDY) WILL CAUSE AN INTERRUPT.

TST42: SCOPE
MOV
MOV

MOV

MOV
MOV
CLR
CLR

MOV
MOV

MOV
CLR

BIS
NOP
NOP

MoV
EMT

MOV

L43:

043:

sokbkkkkkkkhhhhhhhhbhddrdbrt bbb bdrhbhbbhbhhbrbbhrtdb bbbt

#1,STIMES ::D0 1 ITERATION

#42, TSTNM *MOVE #42 TO TEST NUMBER
#CLR,ARHCS2 SCLEAR RH11 CONTROLLER
RHCS1,R2 :R2=RPCS1 ADDRESS.

R2.REGADR

$BDDAT ;$SBDDAT=WAS.

$GDDAT :$GDDAT=S/8.

@RPVEC,.$TMPO  ;SAVE RH11 INTERRUPT VECTOR.
#043, BRPVEC *SET RM11 INTERRUPT VECTOR 043
ggrAcx.sp :SET STACK POINTER.

#IE!RDY,(R2) sTHIS WILL CAUSE AN INTERRUPT.

(R2) ,$GDDAT
67

$TMPO,aRPVEC sRESTORE RH11 INTERRUPT VECTOR.

f e AR AAARARARAAAAARANRAR AR AARARAARAAAAAAAAARRANARAAARARAARAARARAS

s*TEST 43

CSRB BOES ''IE'' CLEAR AFTER AN_INTERRUPT

s*THE (IE) BIT IS SET _CAUSING AN INTERRUPT. AT THE COMPLETION OF THE INTERRUPT
s*WE CHECK TO SEE IF THE (1E) BIT HAS CLEARED.

SRR AR AR AR AR AAA AN AR RRAAAARANARAAAAAAAAA AN ARAARAARRARRS

TST43: SCOPE
MOV

MoV

#1,STIMES

::00 1 {TERATION
#68, TSTNM ¥

*MOVE #43 TO TEST NUMBER

SEQ 0060
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CSRB BOES ''IE"" CLEAR AFTER AN INTERRUPT

[+ ]
~

14436

G644
4450
4454

4460
4466

SREN0282TS

GRS88R9R
bt el — b e md m 2 ed

o
SRGRS
O OO0 OO0 OO0 ©O COO OO0 OO0 OoOo O

14514

&R

14542

— ey b —_—
VWY =0

NN
ONOWVSWN=O

N

014612
014616
014622
014626
8 014632

014634
9 014640

— e b ek ) D ) b ) D ) D ) ) D ) D ) b D
hnuhqthznqzcﬁzcrunnunnunnunnvna
gukuw-—og

N

012777
01370
01023
005037

017737
012777

012706
005037

052712
000240
000240
000411

011237
042737

023737
001401
104070
013777

013702
012737

013705
012712
013702
012712
005012

01370
01023

000040

001126
177677

001126

001176

000001

001100

001236
000007

001240
000007
001256
000377

164572

001176
164532

001126
001124

164456

001124

MOV
MOV
MOV
CLR

MOV
MOV

L&é: MoV
CLR

BIS
NOP
NOP
BR

044: MOV
BIC

CMP
BEQ

Eé4é4:
EM.

Ré&4: MOV

sohkhk Y

SRTEST 44

s*HERE WE VERIFY THAT WRITING INTO THE "'AS'* REGISTER OWILL NOT CAUSC

% 5
12 PAGE 10-24

;CLEAR RH11 CONTROLLER

#CLR,3RHCS2

RHCS1,R2 ;R2=RPCS1 ADDRESS.

R2,REGADR

$GDDAT :$GDDAT=S/B.

aRPVEC,$TMPO :SAVE RH11 INTERRUPT VECTOR.
#044 ,RPVEC :SET VECTOR TO 044.

ggTACK.SP +SET STACK POINTER.

#IE, (R2) sTHIS WILL CAUSE AN INTERRUPT
E4é :NO INTERRUPT.

(R2) ,$BDDAT sREAD RHCS1.

#*C<IE>,$BDDAT ;SAVE ONLY THE ''IE'’ BIT.

$BDDAT ,$GDDAT  ;COMPARE RESULTS.

Ré44 s0K!

70

$TMPO ,3RPVEC sRESTORE RH11 INTERRUPT VECTOR.

S 23332222232 dddd it iiiiadiiiiii ittt idsdsdy

BCTB "'AS'' WRITE TEST

:*AN (NED) ERROR.

TST44: SCOPE

L&S: MOV

o ARARAARARAAAAAAAAARAAAAAARAAAAAAAAAAARAAAR AR AR AR AR AR AN

#1,.$TIMES ::D0 1 ITERATION

#4h, TSTNM *MOVE #44 TO TEST NUMBER
#CLR,IRHCS2 :CLEAR RH11 CONTROLLER
#STACK, SP ;SET STACK POINTER.
RHCS2,R2 :R2=RH11 CS2 ADDRESS.

#US40S2'US1,$GDDAT ; SGDDAT=S/B.

RHCS1,RS ;ADDRESS OF A DEVICE REGISTER.
#US4'US2'US1, (R2) ;LOAD A NON EXISTANT DEVICE.
RHAS ,R2 :R2=""AS"* ADDRESS.

#377,(R2) ;ATTEMPT TO LOAD '‘'AS''.

(R2) ;CLEAR "'AS".

RHCS2,R2 :R2=RH11 (S2 ADDRESS.
R2,REGADR

SEQ 0061
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011237
042737

001126
167770

001126

001100

034434

001100
000046

003614
015256

031772

010000

036712
036714
036716
00048?

0000
033270

032054

MoV
BIC

CMP
BEQ
EMT

:«WRITE CYLINDER 0

*«TRACK 0, SECTOR 0, KEYS 0, NUMBER OF WORDS 256

*«DATA IS THE CONTENTS OF THE TTY READER STATUS REGISTER

S#THIS WILL USE BITS A16 AND A17 WHEN THERE IS MORE THAN 28K OF MEMORY

JSR

K 5
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BCTB "'AS'* WRITE TEST

(R2) ,$BDDAT ; SBDDAT=WAS.

#*C<NED'!US&!US2!US1>,$BDDAT;SAVE NED AND DEVICE SELECTED.

$BDDAT ,$GDDAT  ;COMPARE RESULTS.
TST45 sNEXT TEST

WA AR A A AR i Al AR d R a it iR d ittt it ittt dddd il

s*TEST 45

sokkhkkkkdhhhk kb hbhbbrrddbrbbdbhrbhrb bbbt bddd

MAKE CURRENT CYLINDER = 0

SCOPE

MOV #STACK, SP ;RESET STACK

MOV #45,TSTNM *MOVE #45 TO TEST NUMBER

JSR PC,CLDISK *INIT DRIVE

MOV #DMD , aRHMR *SET DIAGNOSTIC MODE

JSR RO, MAKECYL :DO SEEK COMMAND FOLLOWED BY AN INIT TO

LWORD 0 *CHANGE RHCC TO CYLINDER 0
;:tttttttttttttt*ttttitttt'tttttittttttt.*ttttttttttitt'ttttttttt
S*TEST 46 RHCS1 = BITS 8 AND 9 = EXTENDED ADDR (A16 & A 17)

FORMAT 16 BITS PER WORD

CrRRARRANARAAAAAAARAAAACROAAEAARAAR AR AR AR AR A AR AR

SCOPE
MOV #STACK, SP :RESET STACK
MOV #46,TSTNM TMOVE #46 TO TEST NUMBER
;CHECK TO SEE IF THE PROGRAM IS RUNNING WITH AN RH70
ST RH70 ;TEST FLAG FOR RH70 CONTROLLER
BEQ 64$ :IF FLAG = 1, THIS TEST IS SKIPPED
JMP 1ST47 SJUMP TO NEXT TEST
:IF FLAG = 0, DO THIS TEST
JSR RO, CLAREA ;CLEAR SIMULATED DISK
LWORD  DISK *FROM
‘WORD  TOLGAP+16 70
WORD O *DATA
:THESE ARE SETUP FOR DISKLESS USE ONLY
MOV #FMT22,CYL :CYLINDER 0
116 BITS PER WORD
CLR SECOTR *SECTOR 0 TRACK 0
CLR KEY1 *KEY1 0
CLR KEY2 TKEY2 0
MOV #256.,NOWORD  :NO OF DATA WORDS
MOV #.X *WRITE DATA
f?f RS.CRC G0 TO CALCULATE CRC
WCRC '

s THESE ARE REGULAR SETUPS

PC,CLDISK :SETUP GENERAL REGISTERS

SEQ 0062
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CZRJHED RP04/5/6 DSKLS PT2 MACRO V04.00 1
146 RHCS1 = BITS 8 AND 9 = EXTENDED ADDR (A16 & A 17)

1282 015036 012777 177400 164166 MOV #-256.,8RHWC ;256 DATA WORDS

1283 015044 013777 001144 164162 MOV $TKS , SRHBA :STARTING ADDRESS OF WRITE BUFFER

1284 015052 017737 164066 001422 MOV @STKS,TMPILL  :TEMPORARY STORAGE OF DATA

1285 015060 005077 164160 CLR aRHDS T :SECTOR 0 TRACK 0

1286 015064 012777 010000 164156 MOV NFMT22,3RHOF  :16 BITS PER WORD FORMAT

1287 015072 005077 164154 CLR aRHCA :CYLINDER 0

1288 015076 004737 032116 JSR PC,CHECKT :CHECK THAT DVA,RDY,DPR,DRY = 1
015102 104401 053407 TYPE  ,CPHALT *AND THAT NO OTHERS = 1. CANNOT CON-

“TINUE TESTING IF BOTH AREN'T TRUE

015106 000000 HALT :STOP THE TEST

1289 015110 013746 001452 MOV WRIDAT,=(SP)  :WRITE DATA=60

1290 015114 052716 001400 BIS #A16'A17,(SP)  :SET HIGH ORDER UNIBUS BITS

1291 015120 012611 MOV (SP) +,aR{ SFILL RHCS1

1292 015122 052777 000010 164106 BIS #BA],SRHCS2 :SET BUS ADDRESS INHIBIT

1293 015130 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG

}sgg 015134 004737 036550 JSR PC, COMHD . :WRITE DATA

1296 :IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS

1297 “FROM THE ''COMMD'* ROUTINE IT MEANS SECTOR GAP, SYNC BYTE

1298 :HEADER, HEADER CRC, HEADER GAP AND SYNC BYTE HAVE GONE BY

1299 :AND SYNCS WERE CORRECTLY DETECTED.

};8? :DATA IS TO BE CHECKED.

1302 015140 004737 031554 JSR PC.PUTREG ;SAVE REGISTERS

1303 015144 005737 001406 TST  ERFLGS *HAVE ANY ERRORS OCCURED?

1304 015150 001042 BNE TST47 :BRANCH OUT IF YES

1305 015152 013700 001422 MOV TMPILL ,RO *GOOD DATA

1306 015156 012701 040626 MOV #DISK,R1 :DATA WRITTEN INTO 'DISK'’

1307 015162 012702 000400 MOV #256. .R2 *COUNTER

1308 015166 012737 000401 037030 18: MOV #257. ,ERWORD  :FOR ERROR WORD

1309 015174 020021 CMP RO, (R1)+ *COMPARE GOOD DATA WITH DATA ON DISK

1310 015176 001425 BEQ 3s *BRANCH IF GOOD

1311 015200 013737 001422 001124 MOV TMPILL ,$GDDAT  :GOOD DATA

1312 015206 014137 001126 MOV -(R1),$BDDAT  :BAD DATA

1313 015212 160237 037030 SUB R2, ERWORD *ERROR WORD NO

1314 015216 005737 001406 ST ERFLGS *ANY ERRORS ALREADY THERE?

1315 015222 001002 BNE 28 *BRANCH IF YES

1316 015224 104037 EMT 37

1317 :SEE NEXT ERROR COMMENTS

1318 015226 000401 BR 10648 *BRANCH TO AVOID PRINTING NEXT ERROR

1319 015230 28:
015230 104040 EMT 40

1320 :ERROR OCCURED WHILE WRITING

1321 *WITH A16 A17 OF RHCS1 SET

1322 015232 005721 10648: TST (R1)+ :UNDO =(R1) FOR BAD DATA

1323 015234 017746 163700 MOV aSWR,=(SP) *GET SWITCH SETTING

1324 015240 042716 177177 BIC #177177,(SP)  :KEEP ONLY SWITCH 7 AND 8

1325 015244 022726 000200 CMP #SW07, (SP)+ :1S 7 SET AND 8 RESET

1326 015250 001402 BEQ TST47 :BRANCH OUT IF YES

1327 015252 005302 3$: DEC R2 :IF NOT COUNT 256 WORDS

}ggg 015254 001344 BNE 1$ *BRANCH IF 256 NOT DONE

13‘1 . : L 3232232332333 3333333333333 3833 88 3333333333113 133133322338323%23

TRTEST 47 DRIVE TIMING ERROR

:*A READ HEADER AND DATA IS STARTED ON CYLINDER 0, SECTOR

2#0, TRACK 0, 260 WORDS. AFTER THE HEADER IS READ IN CORRECTLY,
:«NO SYNC BYTE (DATA SYNC) IS GIVEN.
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147 DRIVE TIMING ERROR

;*THEN NORMAL DIAGNOSTIC DATA CLOCKS AND DIAGNOSTIC
::SECTOR CLOCKS ARE GIVEN FOR 24 BYTES.

;*THEN 536 BYTES OF SECTOR CLOCKS ONLY ARE GIVEN.
:*THIS IS TO TO BRING SECTOR PULSE UP WHICH SHOULD
;*SET "DRIVE TIMING ERROR'' = 'DTE’

seNRRAAARAREAAAAAAAAAAAAERARAAAAARAAARA AR AR AR R

015256 000004 TST47: SCOPE

1342 015260 012706 001100 MOV #STACK , SP sRESET STACK

};22 015264 012737 000047 003610 MOV #67,TSTNM :MOVE #47 TO TEST NUMBER

}gzg :THESE ARE TO SETUP FOR DISKLESS USE

1347 015272 012737 010000 036710 MOV #FMT22,CYL :16 BITS PER WORD

1348 -CYLINDER 0

1349 015300 005037 036712 CLR SECOTR ;SECTOR 0

1350 :TRACK 0

1351 015304 005037 036714 CLR KEY1 :KEY1 = 0

1352 015310 005037 036716 CLR KEY2 :KEY2 = 0

1353 015314 005037 036720 CLR [ :THIS IS A READ COMMAND

1354 015320 004537 033270 JSR RS.CRC :GO TO CALCULATE CRC

1355 015324 036710 CYL

}ggg 015326 040610 WCRC

}ggg : THESE ARE REGULAR SETUPS

1360 015330 004737 032054 JSR PC,CLDISK :SETUP GENFRAL REGISTERS

1361 015334 012777 177374 163670 MOV #-260. , aRHWC :256 DATA \ DS, & HEADER WORDS

1362 015342 012777 002544 163664 MOV #REINTO,3RHBA  :STARTING ALJRESS OF BUFFER

}ggz 015350 005077 163670 CLR @RHDST ;gg@ggk= 0

1365 015354 012777 014000 163666 MOV #FMT22'ECI,3RHOF ;16 BITS PER WORD

1366 :ECC CORRECTION INHIBITED

1367 015362 005077 163664 CLR aRHCA sCYLINDER = 0

1368 015366 004737 032116 JSR PC,CHECKT ;CHECK THAT DVA,RDY,DPR,DRY = 1
015372 104401 053407 TYPE ,CPHALT sAND THAT NO OTHERS = 1. CANNOT CON-

sTINUE TESTING IF BOTH AREN'T TRUE

015376 000000 HALT :STOP THE TEST

};93 015400 013711 001460 MOV REFOR,aR1 *READ HEADER AND DATA = 72

}%;5 ;READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATED °‘DTE®

1373 015404 004037 032554 JSR RO, SAVER :READ IN SEQUENCE

1374 015410 001232 RHWC :FROM HARDWARE REGISTER

1375 015412 001306 We 2INTO CORE AT LOCATION

};;9 015414 000023 19. ;NUMBER OF REGISTERS TO READ

1378

1379 ;NOW 'GO' WiLL BE GIVEN, EVERYTHING WILL BE TREATED

1380 ;NORMALLY FOR THE HEADER. BUT WHEN IT IS TIME TO READ

1381 ;DATA, ONLY SECTOR CLOCKS WILL BE GIVEN. NO DIAGNOSTIC DATA

1382 .CLOCKS WILL BE GJVEN. THIS SHOULD BRING SECTOR PULSE HIGH

};gz ;WITHOUT PUTTING 'READ'' DOWN HENCE °‘DTE® WILL COME UP.

1335 015416 012737 177777 001426 MOV #-1,TESDTE :SET DTE TEST

1386 015424 012737 177777 001406 MOV #-1,ERFLGS :THIS WILL BRING THE READ HEADER

1387 ;AND DATA PROCESS OUT AFTER THE

SEQ 0064




N S5
CZRJHEO RPO4/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-28

R
147 DRIVE TIMING ERROR

}%%3 ;HEADER HAS BEEN CORRECTLY READ

1390 015432 004737 036550 JSR PC, COMHD ;ISSUE *GO*, SEARCH FOR THE SECTOR

}ggg :AND READ THE HEADER

1393 015436 017737 163576 001176 SETCK1: MOV BRHCS1,8TMPO  ;READ CS1 TO CHECK FOR ANY READ ERRORS

1394 015444 032737 100000 001176 BIT #SC,STMPO *TEST FOR *‘SPECIAL CONDITION" = *SC°

1395 015452 001405 BEQ 8s *CONTINUE WITH TEST IF *SC' = 0 (NO ERRORS)

1396 015454 004737 031554 JSR PC,PUTREG *READ & SAVE ALL REGISTERS AGAIN IF AN

1397 :UNDEF INED DATA TRANSFER ERROR OCCURRED

1398 015460 104040 EMT 40

}233 015462 000137 015750 JMP TSTS0 ;*DTE® TEST = ABORT THE TEST

1401 :NOW THE HEADER HAS BEEN READ OK

1402 :NOW 560 SECTOR CLOCKS WILL BE GIVEN

1403 :GAP 11 BYTES, SYNC 1 BYTE, DATA 512, ECC & BYTES

}zgg :GAP 2 BYTES, TOLERANCE 28 BYTES, EXTRA 2

1406 ;THESE 560 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS

1407 124 SECTOR CLOCKS WITH NORMAL DIAGNOSTIC DATA CLOCKS.

}283 *AND 536 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS.

1410 :THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS

}2}5 :WHICH EQUALS 3 BYTES OF DATA

1413 015466 012701 000030 8s: MOV #24. ,R1 -LOAD CO. .TER

1414 015472 013700 001260 MOV RHMR.RO ;GET RHMR ADDRESS

1415 015476 012710 000001 MOV #DMD , ar0 sSET DIAGNOSTIC MODE

1416 015502 052710 000012 18: BIS #MSTCK 'MCLK,@R0 :SET SECTOR CLOCK AND DATA CLOCK

1417 015506 042710 000012 BIC #MSTCK 'MCLK.3RO :CLEAR SECTOR CLOCK AND DATA CLOCK

1418 015512 012702 000007 MOV #7,R2 :LOAD COUNTER FOR DIAGNOSTIC CLOCKS

1419 015516 052710 000002 48: BIS #MCLK ,aR0 :SET CLOCK

1420 015522 042710 000002 BIC #MCLK ,aR0 :CLEAR CLOCK

1421 015526 005302 DEC R2 *COUNT TO 7

1422 015530 001372 BNE /X3 *BRANCH IF 7 NOT DONE

1423 015532 005301 DEC R1 SCOUNT TO 24

}25? 015534 001362 BNE 18 *BRANCH IF 24 NOT DONE

}259 :THIS GIVES 536 SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS

1428 015536 012701 001030 MOV #536. ,R1 :LOAD SECTOR CLOCK COUNTER

1429 015542 052710 000010 58: BIS #MSTCK,aR0 *SET SECTOR CLOCK

1430 015546 042710 000010 BIC #MSTCK . 3RO :CLEAR SECTOR CLOCK

1431 015552 005301 DEC R1 : COUNT

}2§§ 015554 001372 BNE 58 *BRANCH IF 536 NOT DONE

1634

1435 :NOW °*DTE® SHOULD BE SET

}2%9 *CHANGE SAVED REGISTERS TO EXPECTED VALUES

1438 015556 012737 177400 001306 MOV #-256. ,WC :SAVED RHWC

1439 015564 0157 7 002554 001310 MOV #REINTO+<4,*2>,BA ;SAVED RHBA

1440 015572 052737 140000 001314 BIS #SC'TRE,CS1 ;SAVED RHCS1

1441 015600 052737 010000 001316 BIS #0TE ERT *SAVED RMER?

144; 015606 012737 01 001 §4 MOV #601 MR ;SAVED RHMR

1443 015614 05 7;7 40000 001336 BIS #ATATERRDS1 :SAVED RHDS1

1444 015622 012737 000100 001350 MOV #100,LA ;SAVED RMLA
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s*TEST 50

1445 015630 015737 000001 oo13§o MOV #1,DST :SAVED RHDST
}229 015636 013737 001416 001332 MOV ATTENT,AS :SAVED RHAS
1448
1449 :NOW READ & SAVE REGISTERS AGAIN SO THAT COMPARISONS
}229 :CAN BE DONE (USE THE 'WRFROM' SAVE BUFFER THIS TIME)
1452 015644 004037 032554 JSR RO, SAVER ;READ IN SEQUENCE
1453 075650 001232 RHWC :FROM HARDWARE REGISTER
1454 015652 001500 WRFROM ; INTO CORE BUFFER
}zgg 015654 000023 19. :NUMBER OF REGISTERS TO READ
1457 ;FOR RHAS UPPER BYTE
}223 015656 113737 001333 001525 MOVB  AS+1,WRFROM+25 ;UPPER RHAS
}zgg : COMPARE THE HEADER READ
1462 015664 004037 032756 JSR RO, COMFAR ; COMPARE
1463 015670 036710 CYL :GOOD BUFFER
1464 015672 002544 REINTO :TEST BUFFER
1465 015674 000004 4. :NUMBER
1466 015676 015704 6% :RETURN FOR ERROR
1467 015700 015704 6$ : SAME
1468 015702 015710 78 :RETURN FOR GOOD COMPARISON
1469 015704 68:
015704 104010 EMT 10
}2;? [ :IN ERROR
}2;5 015706 000207 RTS PC :RETURN
;2;§ 015710 78: :GOOD COMPARISON, CONTINUE
1476
12;; ;COMPARE REGISTERS BEFORE COMMAND WITH REGISTERS AFTER COMMAND
1479 015710 004037 032756 JSR RO, COMPAR : COMPARE
1480 015714 001306 WC *INITIAL SNAPSHOT BUFFER (CHANGED)
1481 015716 001500 WRFROM *TEST SNAPSHOT BUFFER
1482 015720 000022 . *NUMBER OF REGISTERS
1483 015722 015730 2 *RETURN FOR ERROR
1484 015724 015730 28 + SAME
}222 015726 015750 3s *RETURN FOR GOOD COMPARISON
1487 015730 013705 037030 28: MOV ERWORD ,RS ;GETTING READY TO INDEX
1488 015734 060505 ADD RS,RS :DOUBLE ERROR WORD
1489 015736 016537 001230 031620 MOV RHWC=2(RS) ,REGADR ;FAILING REGISTER
1490 015744 104001 EMT 1
1491 :CHANGE AFTER FORCING
149; :*DTE' ERROR
}23‘ 015746 000207 RTS PC *RETURN
1232 015750 3s: ;GOOD - REGISTERS OK, GO ON TO NEXT TEST
15]1 . :tttttlttttttttttttttt!tttttttttttttttlttttttttttttttttltttttttt

DRIVE TIMING ERROR
;*A WRITE DATA COMMAND IS STARTED ON CYLINDER 0, SECTOR
:*0, TRACK 0, 256 WORDS.
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16024 004737 032054
16030 012777 177400 1
16036 012777 001500 1
16044 005077 163174

0
0
0
0
35 016050 012777 010000 163172
0
0
0
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16056 005077 163170
16062 004737 032116
16066 104401 053407

016072 000000
1539 016074 013711 001452
1540
1541
154%
1543 016100 004037 032554
1544 016104 001232
1545 016106 0013
1546 016110 000023
1547
1548
1549
1550
1551
155%
155

'THE SECTOR IS SEARCH
;*AFTER THE HEADER I
:*NO_SYNC BYTE (DATA

C OR AN
sS
; *NORMAL DIAGNOSTIC g?
E

F D
D IN CORRECTLY,
é 1S GI

D
E
N VEN.

%OCKS AND DIAGNOSTIC

A

C
;*SECTOR_CLOCKS ARE N 24 BYTES,

tTHEN 536 BYTES OF SECTOR CLOCKS ONLY, ARE GIVEN.

*THIS IS TO TO BRING SECTOR PULSE UP
;*WHICH SHOULD SET 'DRIVE TIMING ERROR'' = 'DTE’

2 3333333333383 3333302333233 33233 3333333333333 3333333333323 332332323 %]
t§750: SCOPE
MOV #STACK, SP ;RESET STACK
MOV #50,YSTNM *MOVE #50 TO TEST NUMBER
;THESE ARE TO SETUP FOR DISKLESS USE

MoV #FMT22,CYL 216 BITS PER WORD

E
R
Y
TA
VE
cT

:CYLINDER 0
CLR SECOTR ;SECTOR
:TRACK 0
CLR KEY1 *KEY1 = 0
CLR KEY2 *KEY2 = 0
MOV #-1,X *THIS IS FOR WRITE DATA COMMAND
ﬂ?f RS,CRC :GO TO CALCULATE CRC
WCRC

; THESE ARE REGULAR SETUPS & CHECKS

JSR PC,CLDISK serup GENERAL REGISTERS
MOV #-256.,8RHWC  :256 DATA WORDS
MOV #WRFROM,3RHBA  :STARTING ADDRESS OF BUFFER

CLR aRHDST sTRACK = 0
:SECTOR = 0
MOV #FMT22,3RHOF :16 BITS PER WORD

:ECC CORRECTION INHIBITED
CLR aRHCA :CYLINDER = 0
JSR PC, CHECKT sCHECK THAT DVA,RDY,DPR,DRY = 1
TYPE .CPHALT sAND THAT NO OTHERS = 1. CANNOT CON-
;TINUE TESTING IF BOTH AREN'T TRUE
HALT :STOP THE TEST
MOV WRIDAT ,aR1 sWRITE DATA = 60

;READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATED °'DTE'

JSR RO,SAVER +READ REGISTERS IN SEQUENCE
RHW(C :FROM HARDWARE REGISTER

wC :INTO CORE BUFFER LOCATION
19. :NUMBER OF REGISTERS TO READ

:NOW *GO' WILL BE GIVEN, EVERYTHING WILL BE tREA!ED
*NORMALLY FOR THE HEADER. WHEN IT IS TIME TO WRITE
*DATA, ONLY SECTOR CLOCKS WILL BE GIVEN, NO DIAGNOSTIC DATA

;CLOCKS WILL BE GIVEN. THIS SHOULD BRING SECTOR PULSE HIGH
;WITHOUT PUTTING READ DOWN, HENCE °‘DTE' WILL COME UP.

SEQ 0067
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1556 016112 012737 177777
1555 016120 012737 177777
1556
1557
1558
1559 016126 004737 036550
1560
1561
1562 016132 017737 163102
1563 016140 032737 100000
1564 016146 001405
}ggg 016150 004737 031554
}ggg 016154 104040
1569 016156 000137 016474
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582 0161€2 012701 000030
1583 016166 013700 001260
1584 016172 012710 000001
1585 016176 052710 000012
1586 016202 042710 00001
1587 016206 012702 000007
1588 016212 052710 000002
1589 016216 042710 00
1590 016222 005302
1591 016224 001372
1592 016226 005301
1593 016230 001362
1594
1595
1596
1597 016232 012701 001030
1598 016236 052710 000010
1599 016242 042710 000010
1600 016246 005301
1601 016250 001372
160§
160
1604 016252 017737 163014
1605
1606
1607
1608
1609 016260 005737 003614
1610 016264 001412

001426
001406

001346

MOV
MoV

JSR

SETCK2: MOV
BIT
BEQ
JSR

EMT
JMP

#-1,TESDTE ;SET DTE TEST
#-1.ERFLGS :THIS WILL BRING THE READ HEADER
:AND DATA PROCESS OUT AFTER THE
:HEADER HAS BEEN CORRECTLY READ
PC, COMHD ;ISSUE 'G0', SEARCH FOR SECTOR,
*READ HEADER AND DATA.
@RHCS1,$TMPO  :READ CS1 TO CHECK FOR READ ERRORS
#SC.$TMPO sTEST FOR ‘‘SPECIAL CONDITION" - *SC°
68 $CONTINUE TESTING IF NO ERROR
PC.PUTREG *READ €& SAVE REGISTERS AGAIN IF UNDE-
- :FINED ERROR HMAS OCCURRED
;DURING °*DTE' TEST SETUP
1ST51 *ABORT THE TEST

:NOW THE HEADER HAS BEEN READ,

;560 SECTOR CLOCKS WILL BE GIVEN -

;GAP 11 BYTES, SYNC 1 BYTE, DATA 512, ECC 4 BYTES
;GAP 2 BYTES, TOLERANCE 28 BYTES, EXTRA 2

;THESE 560 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS
;24 SECTOR CLOCKS WITH NORMAL DIAGNOSTIC DATA CLOCKS
;AND 536 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS

;THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS

6$: MOV

1$: BIS

4S: BIS

:THIS GIVES

MOV
5%: BIS

536

#24. R :LOAD SECTOR CLOCK COUNTER

RHMR.RO :GET RHMR ADDRESS

#DMD , 3RO :SET DIAGNOSTIC MODE

MMSTCK 'MCLK,3R0 :SET SECTOR CLOCK AND DATA CLOCK

#MSTCK MCLK.@R0O ;CLEAR SECTOR CLOCK AND DATA CLOCK

#7.R2 :LOAD COUNTER FOR DIAGNOSTIC DATA CLOCKS

#MCLK, 38R0 sSET CLOCK (DATA)
#MCLK,3R0 sCLEAR CLOCK (DATA)

R2 s COUNT

43 :BRANCH IF 7 NOT DONE

R1 JCOUNT

18 JBRANCH IF 24 NOT DONE
SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS
#536. .R1 JLOAD SECTOR CLOCK COUNTER
#MSTCK ,aR0 JSET SECTOR CLOCK
#MSTCK,3R0 sCLEAR SECTOR CLOCK

R1 s COUNT

5% JBRANCH IF 536 NOT DONE

JECC PAT;SCN REGISTER_IS NOT CHECKED

aRHEC2 ,EC2 sRHEC2 IS NOT CHECKED

;NOW 'DTE' SHOULD BE SET, CHANGE SAVED REGISTERS TO EXPECTED VALUES

TST
BEQ

RH70 sCHECK FOR RH70 CONTROLLER
JP1 :SKIP RH70 CODE AND DO RH11 IF NOT

SEQ 0068
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SEQ 0069

1611
161% ;RHWC AND RHBA u1L5 gs MODIFIED FOR RH70C

1613 016266 015737 1776416 001306 VAR1: MOV #-242. ,WC :SAVED RHWC

1614 016276 012737 001534 001310 VAR2: MOV #WRFROM+<14.42>,8A ;SAVED RHBA

1615 016302 052737 000300 001312 BIS #IR'OR,CS2 ;SAVED RMCS?2

}g}g 016310 000414 B8R JP2 *SKIP NEXT RM11 CODE

1618 016312 012737 177511 001306 JP1: MOV #-183. ,WC :SAVED RMWC

1619 016320 012737 001722 001310 MOV #WRFROM+<73.%2> BA :SAVED RHBA

1620 016326 042737 000100 001312 BIC #IR,CS2 :SAVED RHCS2

1251 016334 052737 000200 001312 BIS #OR.CS2 :SAVED RHCS2

1sz§ 016342 052737 140000 001314 JP2:  BIS #SC!TRE,CS1 ;SAVED RHCS1

1624 016350 052737 010000 001316 BIS #DTE ,ERT :SAVED RHER1

1625 016356 012737 000201 001334 MOV #DENVL 'DMD,MR  :SAVED RHMR

1626 016364 052737 140000 001336 BIS #ATA'ERR,DS1 ;SAVED RHDS1

1627 016372 012737 000100 001350 MOV #100,LA ;SAVED RHLA

1628 016400 012737 000001 001320 MOV #1,DST  :SAVED RHDST

}ggg 016406 013737 001416 001332 MOV ATTENT,AS ;SAVED RMAS

1631 :NOW READ & SAVE REGISTERS AGAIN SO THAT COMPARISONS

}gg sCAN BE DONE (USING °"WRFROM' BUFFER THIS TIME)

1634 016414 004037 032554 JSR RO, SAVER ;READ IN SEQUENCE

1635 016420 001232 RHWC *FROM HARDWARE REGISTER

1636 016422 002544 REINTO sINTO CORE BUFFER LOCATION
}2% 016424 0023 19. JNUMBER OF REGISTERS TO READ
1639 :FOR RHAS UPPER BYTE

}gzg 016426 113737 001333 002571 MOVB  AS+1,REINTO+25 ;UPPER RHAS

1642

1643 ;COMPARE CHANGED REGISTER SNAPSHOT BEFORE COMMAND WITH

}22’5. :SNAPSHOT AFTER COMMAND

1646 016434 004037 032756 JSR RO, COMPAR ; COMPARE

1647 016440 001306 We :CHANGED INITIAL SNAPSHOT BUFFER
1648 016442 002544 REINTO :SNAPSHORT BUFFER AFTER COMMAND
1649 016444 000022 18. *NUMBER OF REGISTERS TO COMPARE
1650 016446 016454 28 *RETURN FOR ERROR

1651 016450 016454 §s : SAME

}g;»g 016452 016474 3 *RETURN FOR GOOD COMPARISON
1654 016454 013705 037030 28: MOV ERWORD ,RS ;GETTING READY TO INDEX

1655 016460 060505 ADD RS,RS “DOUBLE ERROR WORD

1656 016462 016537 001230 031620 MOV RHWC=2(RS) ,REGADR ;FAILING REGISTER

1657 016470 104001 EMT 1

1658 :CHANGE AFTER FORCING

1659 *'DTE' ERROR

}gg? 016472 000207 RTS PC *RETURN

}ggg 016474 38: :600D, REGISTERS OK = GO ON TO NEXT TEST
1&73 ;:ttttttttttttttttI‘tttttttttttttltttttttttttttttttttttttttttttitt

s*TEST 51 DRIVE TIMING ERROR
s*A WRITE HEADER AND DATA COMMAND IS g’lVEN
:*TO CYLINDER O, SECTOR 0, TRACK 0, 256. WORDS.
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i
s*AFTER SECTOR IS FOUND (THE SECTOR FOUND FLOP IS HIGH),
:*NO MORE DIAGNOSTIC DATA CLOCKS ARE GIVEN,

s*ONLY SECTOR CLOCKS ARE GIVEN TILL SECTOR ?ggSE IS HIGH.

;*THIS SHOULD SET ‘DRIVE TIMING ERROR

A A A R iR ddddddidddiRl iRl idddiidiiddiiiiiiidaidd])

T§7151:
MOV
MOV

SCOPE

#STACK,SP

:RESET STACK
#51,TSTNM

sMOVE #51 TO TEST NUMBER

;THESE ARE TO SET UP FOR DISKLESS USE ONLY

MoV

CLR
CLR
CLR
MOV
JSR
wCYL
GCRC

#FMT22,WCYL sFORMAT 22=16 BITWORDS AND
sCYLINDER 0

WSECTR ;TRACK=0, SECTOR=0

WKEY1 :KEY1=0

WKEY2 :KEY2=0

#256. ,FNWORD :256 DATAWORDS

RS5.CRC ;GO TO CALCULATE CRC

; THESE ARE REGULAR SETUPS & CHECKS

JSR
MoV
MOV
CLR

MoV
CLR
JSR
TYPE

HALT
MoV

PC,CLDISK ;SETUP GENERAL REGISTERS
#-260.,3RHWC ;256 DATA WORDS & 4 HEADER WORDS
#WRFROM,3RHBA  :STARTING ADDRESS OF BUFFER
aRHDST :TRACK = 0

:SECTOR = 0
NFMT22'ECI,3RHOF :16 BITS PER WORD
;ECC CORRECTION INHIBITED

aRHCA sCYLINDER = 0

PC,CHECKT sCHECK THAT DVA,RDY,DPR,DRY = 1

.CPHALT sAND THAT NO OTHERS = 1. CANNOT CON-
sTINUE TESTING IF BOTH AREN'T TRUE
:STOP THE TEST

WRIFOR,aR1 ;WRITE HEADER AND DATA = 62

;READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATED 'DTE'

JSR
RHW(
Wl
19.

RO,SAVER

sREAD IN SEQUENCE

:FROM HARDWARE REGISTER
:INTO CORE BUFFER LOCATION
+NUMBER OF REGISTERS TO READ

;NOW *GO* WILL BE GIVEN. EVERYTHING WILL BE TREATED
sNORMALLY TILL HEADER IS TO BE GIVEN, THEN ONLY

sSECTOR CLOCKS WILL BE GIVEN. NO DIAGNOSTIC DATA

sCLOCKS WILL BE GIVEN. THIS SHOULD BRING SECTOR PULSE HIGH

sWITHOUT PUTTING

MOV
MOV

JSR

READ'' DOWN, HENCE 'DTE® WILL COME UP.

#-1,TESDT ;SET DTE TEST

#-1,ERFLG sTHIS WILL BRING THE READ HEADER
sAND DATA PROCESS OUT AFTER THE
+HEADER HAS BEEN CORRECTLY READ

PC.,COMWHD ;ISSUE *GO*, SEARCH FOR SECTOR,

SEQ 0070
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51 DRIVE TIMING ERROR 1

1;%5 ;WRITE HEADER AND DATA.

1723 016656 017737 162356 001176 SETCK3: MOV @RHCS1,8TMPO  ;READ CS1 TO CHECK FOR ERRORS DURING WRITE
1724 016664 032737 100000 001176 BIT #5C,$THPO sTEST FOR ''SPECIAL CONDITION'* = *SC’
1725 016672 001405 BEQ 43 *CONTINUE TEST IF NO ERROR ('SC*' = 0)
1726 016674 004737 0315564 JSR PC,PUTREG *READ & SAVE REGISTERS AGAIN IF ERROR
1727 016700 104040 EMT 40

1728 ;:DURING *DTE' TEST SETUP

};53 016702 000137 017134 JMP TST52 :ABORT THE TEST AT THAT POINT

};g; ;NOW SECTOR HAS BEEN FOUND OK

1733 ;609 SECTOR CLOCKS WILL BE GIVEN,

1734 139 BYTES FOR SECTOR GAP,

1735 11 BYTE FOR HEADER SYNC,

1736 :8 BYTES FOR HEADER,

1737 *GAP 11 BYTES, SYNC 1 BYTE, DATA 512, ECC 4 BYTES

};gg :GAP 2 BYTES, TOLERANCE 28 BYTES, EXTRA 2

1;29 ;THIS GIVES 609 SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS

1742 016706 012701 001141 48: MOV #609. ,R1 :LOAD SECTOR CLOCK COUNTER

1743 016712 052710 000010 58: BIS #MSTCK, R0 :SET SECTOR CLOCK

1744 016716 042710 000010 BIC #MSTCK .arRO0 :CLEAR SECTOR CLOCK

1745 016722 005301 DEC R1 + COUNT

};29 016724 001372 BNE 58 *BRANCH IF 536 NOT DONE

1748 ;NOW *DTE' SHOULD BE SET, CHANGE SAVED REGISTERS

};gg :TO EXPECTED VALUES

1751 016726 005737 003614 ST RH70 ;CHECK FOR RH70 CONTROLLER

};gg 016732 001407 BEQ JP3 :SKIP RH70 CODE AND DO RH11 IF NOT
};gg ;RHWC, RHBA AND IR BIT WILL BE MODIFIED FOR RH70C

1756 016734 012737 177404 001306 VAR3: MOV #-252. .WC :SAVED RHWC

1757 016742 012737 001520 001310 VAR4: MOV #WRFROM+<8.%2>,BA ;SAVED RHBA

};gg 016750 000406 BR JP4 :SKIP NEXT RH11 CODE

1760 016752 012737 177477 001306 JP3: MOV #-193. ,WC :SAVED RHWC

};25 016760 012737 001706 001310 MOV NWRFROM+<67.#2> ,BA ;SAVED RHBA

1763 016766 052737 140000 001314 JP4:  BIS #SC!TRE.CS1 :SAVED RHCS1

1764 016774 042737 000100 001315 VARS:  BIC #IR.CS2 ;SAVED RHCS

1765 017002 052737 000200 00131 BIS #OR.CS2 :SAVED RHCS

1766 017010 052737 010000 001316 BIS #DTE ,ER1 :SAVED RHER1

1767 017016 012737 000401 001334 MOV #401.MR ; SAVED RFMR

1768 017024 052737 140000 001336 BIS #ATATERR.DST  ;SAVED RHDS1

1769 017032 012737 000100 001350 MOV #100,LA ;SAVED RMLA

1770 017040 012737 000001 001320 MOV #1,DST :SAVED RHDST

};;1 017046 013737 001416 001332 MOV ATTENT,AS :SAVED RHAS

};;5 ;NOW READ © SAVE REGISTERS AGAIN SO THAT COMPARISONS CAN BE DONE
1775 017054 004037 032554 JSR RO, SAVER :READ IN SEQUENCE

1776 017060 001232 RHWC - *FROM HARDWARE REGISTER

1777 017062 002544 REINTO *INTO CORE BUFFER LOCATION




6
CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-35
™ DRIVE TIMING ERROR

};;a 017064 000023 19. :NUMBER OF REGISTERS TO READ
1780 :FOR RHAS UPPER BYTE
};gg 017066 113737 001333 002571 MOVB  AS+1,REINTO+25 ;UPPER RHAS
1783 ; COMPARE CHANGED REGISTER SNAPSHOT BEFORE COMMAND
};gg :WITH REGISTER SNAPSHOT AFTER COMMAND
1786 017074 004037 032756 JSR RO, COMPAR ; COMPARE
1787 017100 001306 We :CHANGED REGISTER SNAPSHOT
1788 017102 002544 REINTO :SNAPSHOT AFTER COMMAND
1789 017104 000022 18. *NUMBER OF REGISTERS TO COMPARE
1790 017106 017114 2$ *RETURN FOR ERROR
1791 017110 017114 2$ + SAME
}%5 017112 017134 3s :RETURN FOR GOOD COMPARISON
1794 017114 013705 037030 28: MOV ERWORD ,RS serr:ne READY TO INDEX
1795 017120 060505 ADD RS,RS DOUBLE ERROR WORD
1796 017122 016537 001230 031620 MOV RHUC-Z(RS) REGADR :FAILING REGISTER
1797 017130 104001 EMT 1
1798 ;CHANGE AFTER FORCING
1799 ‘ :'DTE®* ERROR
}gg? 017132 000207 RTS PC *RETURN
1802 017134 3$: :GOOD, REGISTERS COMPARE OK
}ggz ;G0 ON TO THE NEXT TEST
1815 IR AR AR AR AR AR RN R AR AR AR AN R RN R AR AR AR AR RARA AR RA RN
tTE ST 52 SECTOR SELECTION
:*THE SECTOR SELECTION LOGIC IS CHECKED HERE
*EACH SECTOR ON TRACK ZERO 1S WRITTEN INTO.
tDATA IS = 19 WORDS OF ZEROS - SYNC WORDS, 4 HEADER WORDS
**1 CRC WORD, S WORDS OF ZEROS, 1 SYNC WORD, 100 ZEROS
*(DATA) 1 SYNC WORD, 70 SECTOR NUMBER T0O VARY
~rus WRITTEN DATA IS CHECKED IN MEMORY
SRR AR AR AR RN AR A AR AR AR AN
017134 000004 t47152:  SCOPE
1816 017136 012706 001100 MOV #STACK,SP JRESET STACK
1817 017142 012737 000052 003610 MOV #52,TSTNM :MOVE #52 TO TEST NUMBER
;g}g 017150 004737 032054 JSR PC,CLDISK gsgup ?ENERAL aecxsreas & CLEAR
1820 017154 012737 000026 001430 MOV #22. . TAGDTE :22 SECTORS
1821 5 *THIS TEST REPEATS
}ggg SITSELF 22 TIMES
}S%é :THE FOLLOWING INITIALIZES FOR SECTOR 0
1826 017162 005037 0172 CLR ss+z ;HEADER (SECT n)
1827 017166 012737 000025 017272 MOV '5 ..554+2 *HEADER (KEY1)
1828 017174 012737 000025 017276 MOV 1..555+2 *HEADER (KEY2)
1829 017202 005037 017324 CLR ss7+é *DATA (SECTOR)
1830 017206 005037 017406 CLR 551005 ;DATA
IR e R i T Ty e
1833 017224 015737 000025 017452 MOV ¥ 1ZZss14+5 *KEY2 (SIMULATED oxs

SEQ 0072
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005037

012720

012705

SECTOR SELECTION
34 017232

017512

040530
000460

001500
010000
000000

000025
000025

000023

037012
010000
000000

033270

000005

037012
000144

sHEADER

CLR

MOV
MOV
CLR
DEC
BNE

;SETUP WRITE FR
MoV

MOV

MoV
MOV
MOV

§S15+42 ;SECTOR (RHDST)

EAR SIMULATED DISK AREA

#SECGAP RO :POINTER
#304. ,R{ +COUNTER
(RO) + :CLEAR SIMULATED DISK AREA
R1 sCOUNT
2$

OM BUFFER

#WRFROM, RO

#FMT22,(RO)+  ;FORMAT 16 BITS PER WORD

:CYLINDER 0

#0, (RO) + :SECTOR TO VARY
#21.,(RO)+ :KEY1 TO VARY

#21.,(RO)+ :KEY2 TO VARY

;DATA IN WRITE FROM BUFFER ALTHOUGH THIS IS DATA AND NOT
+HEADER, THE SECTOR WITH SYNC BYTES WILL BE GIVEN AS DATA.

:DATA IS = 19 WORDS OF ZEROS = SYNC WORDS, 4 HEADER WORDS
:1 CRC WORD, 5 WORDS OF ZEROS, 1 SYNC WORD, 100 ZEROS
:(DATA), 1 SYNC WORD, 70 SECTOR NUMBER TO VARY

MOV #19. RS : COUNTER

"CLR (RO) + :19 ZEROS

DEC RS : COUNT

BNE 6$ +19 DONE?

MOV RSYNC, (RO) + SSYNC = 14400

MOV #FMT22,(RO)+  :CYLINDER 0

MOV #0, (RO + :SECTOR TO VARY

CLR (RO) +

CLR (RO) +

JSR RS.CRC ;CALCULATE CRC FOR ABOVE 4 WORDS
WRFROM+50 :4 WORDS START FROM HERE
WRFROM+60 *PUT CRC HERE

TST (RO) + : INCREMENT RO

MOV #5. RS

CLR (ROS+ ;5 WORDS OF ZEROS

DEC RS :COUNT

BNE 8s *BRANCH IF 5 NOT DONE
MOV RSYNC, (RO) + :SYNC = 14400

MOV #100. RS

CLR (RO) + :100 WORDS OF ZEROS
DEC RS

BNE 98

MOV R;YNC.(R0)0 ;SYNC = 14400

MOV #70. .RS

SEQ 0073
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SEC OR

000
So2
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e
~
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SRIRAR
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~
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POND) = b cd b d b d d e ek
OVRONOWVSWN=O
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017524
3 017532

N

Y] NNN
(o

b d o d d d b b b e e e e e e e e e e e e e e d D e cd o e e e e e h
N0 Y00 0 V0 VO VOV VOOV OO0

O

27 017542
017546

017552

Q&%

(e]elelelele]
RS SO A e g
NNNNNN

OO

b b e e B md B b
RRpSSSS
N-‘Oog
...._.§§°‘
SO 8

012720
005305
001374

012705

004737
104401

000000
004737

005737
001051

004737
104401
000000

004037
001510
060626
000400
017620
017624

000000

000066

010000
000000

033270

177400
001500
000000
001454

010000
161514
001406

032116
053407

041672
001406

0462046
042050

§S10: MOV #0, (RO) + ;SECTOR TO VARY
DEC RS
BNE §510
:CLEAR REST OF 256 WORDS THAT IS 54 WORDS OF ZEROS
MOV #54. RS
11$:  CLR (RO) +
DEC RS
BNE 11$
:THESE ARE TO BE SET UP FOR DISKLESS USE ONLY
MOV #FMT22,WCYL ;FORMAT = 16 BIT WORDS
:CYLINDER =
§S12: MOV #0,WSECTR :SECTOR TO VARY
§S13: MOV #21. ,WKEY1 :KEY1 TO VARY
§S14: MOV #21. .WKEY2 :KEY2 TO VARY
MOV #202. ,FNWORD  :202 DATA WORDS
JSR RS, CRC CALCULAiE CRC
WeYL FIRST WORD
GCRC :PUT HERE
:THESE ARE REGULAR SETUPS
MOV #-256.,3RHWC ;202 DATA, & HEADER
MOV #WRFROM,3RHBA  ;FILL BUS ADDRESS
§S15: MOV #0,3RHDST :SECTOR TO VARY
MOV WRIFOR,3RHCS1  :GET READY TO DO
‘WRITE HEALER AND DATA
:WITH 62 FUNCTION CODE IN RHCS1
MOV NFMT22,3RHOF  :16 BITS PER WORD FORMAT
CLR aRHCA :CYLINDER =
CLR ERFLGS :CLEAR ERROR FLAG
JSR PC,CHECKT :CHECK THAT DVA,RDY, opn DRY = 1
TYPE  ,CPHALT :AND THAT NO OTHERS = CANNOT CON=
sTINUE TESTING IF aqwn AREN'T TRUE
HALT :STOP THE TEST
JSR PC, COMWHD ;ISSUE "GO*, COUNT SECTOR CLOCKS,
:WRITE HEADER AND DATA
TST ERFLGS :HAVE ANY ERRORS OCCURRED ?
BNE 1ST53 ;EXIT IF YES )
JSR PC,CHECKE :CHECK THAT BITS = 1
TYPE  ,CPHALT :CANNOT CONTINUE TESTING IF THEY DON'T
HALT :STOP THE TEST
:NOW COMPARE ‘DISK'* BUFFER WITH 'REINTO' BUFFER
JSR RO, COMPAR : CHECK
WRFROM+8. +GOOD BUFFER
DISK *TEST BUFFER
256. :NUMBER OF WORDS
16$ :RETURN POINT FOR ERROR HEADER
17$ :RETURN POINT FOR ERROR DATA

SEQ 0074
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152 SECTOR SELECTION |
1943 017616 017630 18$ ;RETURN FOR GOOD COMPARISON
1944 017620 168:
017620 104007 EMT 7
1945 017622 000207 RTS PC
1946 017624 17$:
017624 104010 EMT 10
}32; 017626 000207 RTS PC
1949 :THE FOLLOWING 'NCREMENTS ARE TO CHANGE THE ABOVE SET UP
}ggg :TO WRITE ON TH. NEXT SECTOR
1952 017630 005237 017266 188:  INC §S3+2 . :HEADER (SECTOR)
1953 017634 005337 017272 DEC §S4+2 *HEADER (KEY1)
1954 017640 005337 017276 DEC §55+2 *HEADER (KEY2)
1955 017644 005237 017324 INC §57+2 *DATA (SECTOR)
1956 017650 005237 017406 INC §S10<2 :DATA
1957 017654 005237 017436 INC $S12+2 :SECTOR (SIMULATED DISK)
1958 017660 005337 017444 DEC $S13+2 :KEY1 (SIMULATED DISK)
1959 017664 005337 017452 DEC $S14+2 :KEY2 (SIMULATED DISK)
}gg? 017670 005237 017512 INC §S15+2 :SECTOR (RHDST)
1962 017674 005337 001430 §$2:  DEC TAGDTE ;COUNT DOWN FUx 22 SECTORS
1963 017700 001001 BNE 18 :BRANCH IF 22 SECTORS NOT DONE
1964 017702 000402 BR TSTS3 :ALL DONE = GO TO NEXT TEST
}322 017704 000137 017236 18: JMP $S1 260 BACK TO NEXT SECTOR
1973 ;:ttttttttttttttlttttttttttttttttltttttttttttttttttttttt*tttttttt
T*TEST 53 WRITE ECC TEST 1
:#THIS IS A WRITE ECC TEST
**WRITE CYLINDERO, FORMAT 16 BITS PER WORD
*#TRACK 0, SECTOR 1, KEYS O, NUMBER OF WORDS 256
;*=0F ALL ZEROS.
29 333 333 232338 333333 3 33 32223223 133333 33 3323232323 33333332323 323323%23
017710 000004 7ST53: SCOPE
}g;g 017712 012706 001100 MOV #STACK, SP :RESET STACK
1976 017716 012737 000053 003610 MOV #53, TSTNM :MOVE #53 TO TEST NUMBER
1977 0177264 012700 040530 MOV #SECGAP,RO *POINTER
1978 017730 012701 000402 MOV #258. Ri +COUNTER
1979 017734 012720 177777 18: MOV #-1,(RO)+ SFILL SIMULATER DISK WITH ONES
1980 017740 005301 DEC R1
1981 017742 001374 BNE 1$
}ggg 017744 004737 032054 JSR PC,CLDISK ;THIS IS USED TO SET GENERAL REGISTERS
}ggg ;THESE ARE FOR ECC TEST ONLY
1986 017750 012737 177777 001424 MOV #-1,TSECC :THIS IS AN ECC TEST
1987 017756 005037 034570 CLR POSITI :CLEAR ERROR POSITION COUNTER
1988 017762 013737 034564 034566 MOV NCODE ,NCOUNT :TEMPORARY N-CODE COUNTER
1989 017770 013737 034572 034600 MOV HARDER,HADTMP ' ;TEMPORARY HARD ERROR COUNTER
1990 017776 005037 034556 CLR GECC1 ;ECC LOW ORDER TO BE GENERATED
1991 020002 005037 034560 CLR GECC2 *ECC HIGH ORDER TO BE GENERATED
1992 020006 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT
}332 020012 005037 034576 CLR ZCODE :CLEAR LEADING ZEROS CLOCK COUNT
1995
1996

- ™
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1997
1998

1999

2000 020016
2001

2002 020024
2003 020032
2004 020033
2005 02004
2006 020050
2007 020054
008 020056

2012 020060
2013 020066
ZO}g 020072

20

2016 020076
2017

2018 020102
2019 020106
2020 020110
2021 020112
2022 020116
2023 020122
2024 020124
20%5 020126

2026
2027 020134
020140

020144
2028
2029 020146
2030
2031 020152

2

2042 020174
2043

2044 020200
2045

2046

2047

2048

2049 020202
2050 020210

CZRJHED RPO4/5/6 DSKLS
WRITE ECC TEST 1

012737
012737

005037
005037

001374
012777

004737
104401

000000
013711
005037
012777

005077
004737

005737

001056

023737
001402

6
PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-59

010000
000001
042052
042054

000400
033270

177374
001500
161136
010000
000001
000400
000000
000001

032116
053407

001454
001406
010000

161062
041672

001406

034556

042046
042059

042106

161144

161110

161064

041626

sTHESE ARE TO BE SETUP FOR DISKLESS USE ONLY

MOV

MOV
CLR
CLR
MOV
JSR
weYL
GCRC

#FMT22 ,WCYL

#1,WSECTR
WKEY1

WKEY?2
:256..FNHORD

Ev2=0
:256 DATA WORDS

;FORMAT22=16BIT WORDS AND
:CYLINDER 0

:TRACK=0, SECTOR=1

KE Y1=0

5.CRC ;GO TO CALCULATE CRC

;THESE ARE REGULAR SETUPS

MOV
MOV
MOV

MOV

2%: MOV
CLR
CLR
MOV
3s: MOV
DEC
BNE
MOV

JSR
TYPE

HALT
MOV
CLR
MoV

CLR
JSR

#-260. ,aRHWC
#WRFROM RO
RO,3RHBA

#FMT22,(RO) +

#1,(RO)+
(RO)+
(RO)+
#256. RS
ag L (RO)+

3s
#1,3RHDST

PC,CHECKT
.CPHALT

WRIFOR,aR1

ERFLGS
#FMT 22, aRHOF
aRHCA
PC,COMWHD

;256 DATA WORDS & HEADER WORDS
sTHESE TWO INSTRUCTIONS GETS

;ADDR. OF WRFROM INTO RO AND
:BUS ADDRESS REGISTER
:FORMAT=16 BIT WORDS
: CYLINDER=0
TRA%KCO SECTOR=1,

:KEY2=0
: COUNTER

KEYS=0

:MOVE ALL ZEROS FOR DATA

;BRANCH IF DATA NOT COMPLETE
:TRACK=0 SECTOR=1

s CHECK THAT DVA,RDY,DPR,DRY = 1

:AND THAT NO OTHERS = 1. CANNOT CON-
sTINUE TESTING IF BOTH AREN'T TRUE
:STOP THE TEST

;GET READY FCR WRITE HEADER AND
:DATA WITH 62 IN RHCS1

:CLEAR ERROR FLAG

sFORMAT BIT 1 (16 BIT WORDS)
:CYLINDER =0

:WRITE HEADER AND DATA

:IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE *‘COMWHD'* ROUTINE THAT MEANS ALL HEADER ON DISK
21S GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
:ALL ZEROS AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
:THEY ARE ALL ZEROS

TST
BNE

ERFLGS
TST54

sHAS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC IS NOT CHECKED
: :BRANCH IF YES

; COMPARE SOF TWARE GENERATED ECC WITH THAT GENERATED BY HARDWARE
gECC1.UECC1:COHPARE SOFTWARE ECC WITH HARDWARE FCC

CMP
BEQ

:BRANCH IF GOOD

SEQ 0076

—d
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53 WRITE ECC TEST 1
2051 020212 104031 EMT 31
2052 020214 000405 BR 78 :BRANCH TO CONTINUE
2053 020216 023737 034560 041630 6$: CMP GECC2,WECC2; COMPARE SOF TWARE ECC WITH HARDWARE ECC
2054 020224 001401 BEQ 7$ ;BRANCH IF GOOD ,
2055 020226 104031 EMT 31
gose
2058 020230 78:
020230 004737 032306 JSR PC,CHECKE ;CHECK THAT BITS = 1
020234 104401 053407 TYPE  ,CPHALT *CANNOT CONTINUE TESTING IF THEY DON'T
020240 000000 HALT ‘STOP THE TEST
2059
2060
2061 . .
gggg :FILL "REINTO' BUFFER WITH EXPECTED DATA
2064 020242 004037 031772 JSR RO, CLAREA ;FILL REINTO BUFFER
2065 020246 002544 REINTO FROM
2066 020250 003542 REINT0+<255.%2> :T0
2067 020252 000000 LMORD 0 :DATA
5335 020254 013737 034556 003544 MOV GECC1,REINTO+<256.%2>;FILL ECCI
2070 020262 013737 034560 003546 MOV GECC2.REINT0+<257.%2>:FILL ECC2
2071 020270 004037 031772 JSR RO, CLAREA sFILL REST
2072 020274 003550 REINTO+<258. *2> *FROM
2073 020276 003604 REINTO+<272. %2> :T0
2074 020300 000000 0 *DATA
o7
33;§ 020302 005037 001406 CLR ERFLGS ;CLEAR ERROR FLAG
2079
%8%? ;NOW COMPARE 'DISK'' BUFFER WITH 'REINTO"
2082 020306 004037 032756 JSR RO, COMPAR : CHECK
2083 020312 002544 REINTO 1GOOD BUFFER
2084 020314 040626 DISK *TEST BUFFER
2085 020316 000402 258. *NUMBER OF WORDS CHECKED
2086 020320 020326 *RETURN POINT FOR ERROR HEADER
2087 020322 020332 58 *RETURN POINT FOR ERROR DATA
2088 020324 0203 TSTS4 *RETURN FOR GOOD COMPARISON
2089 020326 48:
2090 353%%3 53333; S?g ;c RETURN TO COMPARE
2091 020332 58:
020332 104010 EMT 10
2092 :DATA WORDS
2093 *WORD NOS 257 AND 258
2094 *ARE ECC WHICH ARE CHECKED
5832 Y2“°A"°s 259
2097 :WORD NOS 260 TO 273
2098 *ARE TOLERANCE GAP
5?33 020334 000207 RTS PC *RETURN TO COMPARE
2109 tttttttttttttlt.ttt'ttttttttttttttttttttitlttttlttttlttttttttti
SRTEST 54 READ ECC ENABLED 1A
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154 READ ECC ENABLED 1A

020336 000004

2110
21
2112
2113
2114
2115
2116 020352 012746
2117 020356 012705
2118 050362 012700
2119 020366 011620
2120 020370 005305
2121 020372 001375
2122 020374 005726
2123 020376 022020
%}gg 020400 012705
2126 020404 005020
2127 020406 005305
2128 020410 001375
2129
2130
2131 020412 004737
2132
2133
2134
2135
2136 020416 012737
2137 020424 005037
2138 020430 013737
2139 020436 013737
2140 020444 005037
2141 020450 005037
2142 020454 005037
2143 020460 005037
2144
2145
2146
2147
2148 020464 012737
2149
2150 020472 112737
2151 0205 112737
215% 020506 012737
2153 020514 015737
2154 020522 012737
2155 020530 005037
2159 20536 004537
2157 020540 036710
2158 020542 040610

000000
000400
040626

000017

035352

177777

034576

010000
000000
000000
000000
000000
000400

036720
033270

003610

001424

034566
034600

036710

;*THIS IS AN ECC READ DATA TEST

;*ERROR CORRECTION IS ENABLED

:*NO ERROR IS INSERTED

:*GOOD DATA USED IS 256 WORDS OF 0

s*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD
;*TRACK 0, SECTOR O KEYS O READ HEADER AND DATA

AR AR A AR AR AR AR AR A AR AR AR AR AR AR AR

1S754: SCOPE

MOV #STACK,SP ;RESET STACK
MOV #54,TSTNM :MOVE #54 TO TEST NUMBER
; SETUP FOR WHAT IS TO BE READ
; HEADER CRC IS RESTORED FROM A SUBROUTINE
MOV #0,~(SP) ;DATA TO BE READ
Mov.  #256..RS ; COUNTER
MOV #D1SK RO :START OF SIMULATED DISK DATA
1$: MOV (SP), (RO)+ *MOVE IN DATA ON TO SIMULATED DISK
DEC RS +COUNT
BNE 1$ :BRANCH IF 256 NOT COMPLETE
ST (SP)+ :UNDO =(SP)
CMP (RO)+, (RO) + :JUMP OVER THE TWO ECC WORDS
MOV #15. RS :1 DATA GAP
:14 TOLERANCE GAP
28: CLR (RO) + :CLEAR DATA GAP, AND
: DEC RS :TOLERANCE GAP
BNE 2 :BRANCH IF NOT COMPLETE
JSR PC.FILLEC ;INSERT THE TWO ECC WORDS ON THE DISK

:IN THE CORRECT PLACE
:THESE ARE FOR ECC TEST ONLY

MOV #-1,TSECC ;THIS IS AN ECC TEST

CLR POSITI ;CLEAR ERROR POSITION COUNTER

MOV NCODE ,NCOUNT ;TEMPORARY N-CODE COUNTER

MOV HARDER ,HADTMP  ;TEMPORARY HARD ERROR COUNTER

CLR GECC1 sECC LOW ORDER TO BE GENERATED
CLR GECC2 :ECC HIGH ORDER TO BE GENERATED
CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT

CLR ZCODE sCLEAR LEADING ZEROS CLOCK COUNT

;THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV #FMT22,CYL 216 BITS PER WORD

sCYLINDER O, FORMAT 16 BITS
MOvVB #0,SECOTR+1 sTRACK 0
MovBe #0,SECOTR sSECTOR 0

MOV #0.KEY1 ;KEY1=0
MOV #0 _KEY2 :KEY2=0
MOV #256. ,DAUORD ;NO. OF DATA WORDS

CLR X ;THIS IS A READ COMMAND
gef R5,CRC ;GO TO CALCULATE CRC

e

SEQ 0078 i

.
1
| ——_——

—d
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READ ECC ENABLED 1

s THESE ARE REGULAR SETUPS

NININI NN NN N NN NN NN
NOARNIITEIGHFEGRZES

020544 004737 032054 JSR LDISK
020550 012777 177374 160454 MOV é &.,3RHWC
020556 012777 002544 160450 MOV nnexnro aRHBA
020564 112746 000000 MOVB  #0,-(SP)

020570 112766 000000 000001 MOVB  #0.1(SP)

020576 012677 160442 MOV (SP)+,aRHDST
020602 012777 010000 160440 MOV #FMT22 , aRHOF

; SETUP_GENERAL REGISTERS

;256. DATA & HEADER WORDS
;STARTING ADDRESS OF READ BUFFER
; IN LOWER BYTE GET SECTOR

;GET TRACK IN HIGHER BYTE

s TRACK/SECTOR IN RHDST

:16 BITS PER WORD

:ECC CORRECTION NOT INHIBIT
:BECAUSE ECC IS NOT GOING

:TO BE CHECKED

;g 020610 005077 160436 CLR aRHCA *CYLINDER 0
77 020614 004737 032116 JSR PC,CHECKT ;CHECK THAT DVA,RDY,DPR,DRY = 1
020620 104401 053407 TYPE  ,CPHALT *AND THMAT NO OTHERS = 1. CANNOT CON-
STINUE TESTING IF BOTH AREN'T TRUE
. 020624 000000 HALT SSTOP THE TEST
2179 020626 013711 001460 MOV REFOR,aR1 :READ HEADER AND DATA=72
020632 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
020636 004737 036550 JSR PC,COMHD" :READ HEADER AND DATA

SIRIRAR2E

USLSTS LN LST SN NS NS TN TS LS NS TS NN TN
— d o D b d b b b d e e d =D D e d o ok D

:IF THERE ARE READ ERRORS THEN
sECC WILL NOT BE CHECKED

:IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE "'COMMD™ ROUTINE THAT MEANS SECTOR GAP,
:FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND

33 SE?ECBE" HAVE GONE BY AND SYNCS WERE CORRECTLY

91 *HEADER AND DATA ARE TO BE CHECKED.

92 IN CHECKING READ DATA THE WRITE FROM BUFFER

93 *"WRFROM'* IS FILLED WITH EXPECTED DATA AND

315. :COMPARISONS ARE MADE

96 020642 005737 001406 ST ERFLGS :ANY ERRORS ALREADY THERE

97 020646 001102 BNE TST55 ;BRANCH IF YES

98 020650 004737 031554 JSR PC . PUTREG :SAVE REGISTERS
g% taaesy gy oonie B AT ROBR RS S
2201 020662 104032 EMT 32
2202 :ONLY 11 OF THE 32 B xrs CAN BE SEEN
52 B S e
2205 020664 013746 034556 68 : MOV $c1 -(SP) *GET PATTERN REGISTER

020670 042716 174000 BIC 4000,(SP)  :KEEP ONLY 11 BITS

2207 020674 022637 001346 CMP <sp)+.scz *COMPARE PATTERN REGISTER
2208 020700 001401 BEQ :BRANCH IF GOOD
2209 020702 104032 EMT 32
310

SEQ 0079
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1564 READ ECC ENABLED 1

2213
%214 ;ADD 16 MAINTENANCE CLOCKS TO
2%}2 :BRING EBL DOWN
2217 020704 012700 000020 78: MOV #16. RO ; COUNTER
2218 020710 052777 000002 160342 8$: BIS #MCLK , SRHMR sSET CLOCK
2219 020716 042777 000002 160334 BIC MMCLK , BRHMR :CLEAR CLOCK
2220 020724 005300 DEC RO : COUNT
2221 020726 001370 BNE 11 :BRANCH IF 16 CLOCKS NOT DONE
2222 020730 004737 032306 JSR PC, CHECKE *CHECK THAT BITS = 1
020734 104401 053407 TYPE  ,CPHALT *CANNOT CONTINUE TESTING IF THEY DON'T
020740 HALT :STOP THE TEST
2223 020742 012700 001500 MOV #WRFROM *GETTING READY TO FILL EXPECTED DATA
2224 020746 012720 010000 MOV co'rnrzé <n0)+ :CYLINDER 0
2225 020752 112746 000000 MOVB  #0.=(SP) :IN LOWER BYTE GET SECTOR
2226 020756 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE
2227 020764 012620 MOV (SP)+, (RO)+ :GET TRACK/SECTOR IN BUFFER
2228 020766 012720 000000 MOV xo (RO) + sKEY1 IN BUFFER
2229 020772 012720 000000 MOV 0. (RO) + :KEY2 IN BUFFER
2230 020776 012701 000400 MOV Sa R1 :DATA WORD COUNTER
2231 021002 012702 000000 MOV 0,R2 *DATA
32 021006 010220 38: MOV nz (RO) + *DATA INTO BUFFER
33 021010 005301 DEC : COUNT
25§g 021012 001375 BNE ss :BRANCH IF 256 NOT DONE
36
2237 021014 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
%%gg 021020 004737 031554 JSR PC,PUTREG ;SAVE REGISTERS
2240
2241
%%2% :NOW READ DATA BUFFER WILL BE CHECKED
2244 021024 004037 032756 JSR RO, COMPAR ; CHECK
2245 021030 001500 WRFROM :GOOD BUFFER
2246 021032 0025644 REINTO :TEST BUFFER
2247 021034 000404 4+256. :NUMBER OF WORDS CHECKED
2248 021036 021044 48 :RETURN POINT FOR ERROR HEADER
2249 021040 021050 58 :RETURN POINT FOR ERROR DATA
2250 0210642 021054 1ST55S :RETURN FOR GOOD COMPARISON
2251 021044 48:
021044 104004 EMT 4
2252 021046 000207 RTS PC :RETURN TO '‘COMPAR'’
2253 021050 5$:
021050 104005 EMT 5
2254 ;HEADER WORDS
2255 :5 T0 260 ARE DATA WORDS
ggomwzommr RTS PC *RETURN TO '‘COMPAR'’
2266 ttttttttttttttttttttttttttttttttttttlttltttttt'tttttttt'ttttttt
-rssr 55 READ ECC ENABLED 18

:*THIS 1S AN ECC READ DATA TEST

:*ERROR CORRECTION IS ENABLED

:*A CORRECTABLE ERROR IS INSERTED IN BIT POSITION 32
:*G0OD DATA USED IS 256 WORDS OF 0

;*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD
;*TRACK 0, SECTOR 0 KEYS READ HEADER AND DATA

SEQ 0080

—d
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155 READ ECC ENABLED 1B

SRR AR R AR AR AR A AR AR AR AR A AR AR AR A AR AR AR AN

021054 000004 T§755: SCOPE
%%gg 021056 012706 001100 MOV #STACK, SP ;RESET STACK
%593 021062 012737 000055 003610 MOV #55,TSTNM ;MOVE #55 TO TEST NUMBER
2o -
2272 ;SETUP FOR WHAT IS TO BE READ
2273 JHEADER CRC IS RESTORED FROM A SUBROUTINE

2274
2275 021070

012746 000000 MOV #0,-(SP) :DATA TO BE READ

2276 021074 012705 000400 MOV #256. RS s COUNTER

2277 021100 012700 040626 MOV #D1SK,RO sSTART OF SIMULATED DISK DATA
2278 021104 011620 1$: MoV (SP), (RO)+ sMOVE IN DATA ON TO SIMULATED DISK
2279 021106 005305 DEC R5 s COUNT

280 021110 001375 BNE 1% ;BRANCH IF 256 NOT COMPLETE
2281 021112 005726 TST (SP)+ ;UNDO =(SP)

282 021114 022020 CMP (RO)+, (RO)+ :JUMP OVER THE TWO ECC WORDS
2283 021116 012705 000017 MoV #15.,.R5 ;1 DATA GAP
2284 ;14 _TOLERANCE GAP

2285 021122 005020 2$: CLR (RO) + :CLEAR DATA GAP, AND

2286 021124 005305 DEC R5 : TOLERANCE GAP
%%g; 021126 001375 BNE 2$ sBRANCH IF NOT COMPLETE
2289
%%gg 021130 004737 035352 JSR PC.FILLEC s INSERT ECC IN PROPER PLACE ON DISK
2292
2293
%sgg ;THESE ARE FOR ECC TEST ONLY
2296 021134 012737 177777 001424 MOV #-1,TSECC ; THIS IS AN ECC TEST

2297 021142 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER

2298 021146 013737 034564 034566 MOV NCODE ,NCOUNT ;TEMPORARY N-CODE COUNTER

2299 021154 013737 034572 034600 MoV HARDER ,HADTMP  ; TEMPORARY HARD SRROR COUNTER
2300 021162 005037 034556 CLR GECC1 sECC LOW ORDER TO BE GENERATED
2301 021166 005037 034560 CLR GECC2 :ECC_ HIGH ORDER TO BE GENERATED
2302 021172 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT

%ggz 021176 005037 034576 CLR ZCODE ;CLEAR LEADING ZEROS CLOCK COUNT
2305
%ggg sTHESE ARE TO SETUP FOR DISKLESS USE ONLY
2308 021202 012737 010000 036710 MoV #FMT22,CYL :16 BITS PER WORD
2309 ;CYLINDER O, FORMAT 16 BITS
2310 021210 112737 000000 036713 MovB #0,SECOTR+1 sTRACK 0
2311 021216 112737 000000 036712 Move #0,SECOTR ;SECTOR 0
2312 021224 012737 000000 036714 MoV #0,KEY1 :KEY1=0
2313 021232 015737 000000 036716 MoV #0 KEY2 ;KEY2=0
2314 021240 012737 000400 036770 MOV #256. ,DAWORD ;:NO. OF DATA WORDS
531e 031258 004337 033270 JSR  RS.CRC ;GO TO CALCULATE CRC > Cooe
2317 021256 036710 CYL
2;}8 021260 040610 WCRC
%320
2321 ;THIS IS TO INSERT ERROR
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155 READ ECC ENABLED 1B

232% sTHE DISK DATA IS IN LOCATION STARTING FROM °‘DISK’
232 STHE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
gggg :THIS MOVE
2326 021262 012737 100000 040630 MOV #100000,D15K+2 :FORCE ERROR ON BIT NUMBER 32
gggg :gg ERROR POSITION REGISTER WILL SHOW
%§§3 021270 012737 000026 021444 MOV #22..8% ;INSERT POSITION REG.
2331
gggg ;THESE ARE REGULAR SETUPS
2334 021276 004737 032054 JSR PC,CLDISK ;SETUP GENERAL REGISTERS
2335 021302 012777 177374 157722 MOV #-256.~4, ,8RHWC :236. DATA 4 HEADER WORDS
36 021310 012777 002544 157716 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
2337 021316 112746 000000 MOVB  #0,-(SP) *IN LOWER BYTE GET SECTOR
38 021322 112766 000000 000001 MOVB  #0.1(SP) *GET TRACK IN HIGHER BYTE
2339 021330 012677 157710 MOV (SP)+,@RHDST  :TRACK/SECTOR IN RHDST
2340 021334 012777 010000 157706 MOV #FMT22,RHOF ;16 BITS PER WORD
2341 :ECC CORRECTION NOT INMIBIT
2342 :BECAUSE ECC IS NOT GOING
2343 :TO BE CHECKED
ggzg 021342 005077 157704 CLR aRHCA :CYLINDER 0
2346 021346 004737 032116 JSR PC,CHECKT :CHECK THAT DVA,RDY,DPR,DRY = 1
021352 104401 053407 TYPE +CPHALT JAND THAT NO OTHERS = 1. CANNOT CON-
STINUE TESTING IF BOTH AREN'T TRUE
— 021356 000000 HALT *STOP THE TEST
2348 021360 013711 001460 MOV REFOR,aR1 :READ HEADER AND DATA=72
2349 021364 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
2350 021370 004737 036550 JSR PC, COMHD ;READ HEADER AND DATA
2351 :IF THERE ARE READ ERRORS THEN
2352 *ECC WILL NOT BE CHECKED
S35
2355 :IF_THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
2356 *FROM THE ''COMHD'* ROUTINE THAT MEANS SECTOR GAP,
2357 *FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND
2358 :SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
2359 *DETECTED
2360 *HEADER AND DATA ARE TO BE CHECKED.
2361 = :IN CHECKING READ DATA THE WRITE FROM BUFFER
zseg **WRFROM'* IS FILLED WITH EXPECTED DATA AND
2332‘ *COMPARISONS ARE MADE
2365 021374 005737 001406 TST ERFLGS :ANY ERRORS ALREADY THERE
2366 021400 001077 BNE TSTS6 :BRANCH IF YES
367 021402 004737 031554 JSR PC,PUTREG :SAVE REGISTERS
368 021406 022737 100000 001316 CMP #DCK,ERT :ONLY DATA CHECK ERROR SHOULD BE SET
2369 021414 001401 BEQ 6% :BRANCH IF YES
5;;? 021416 104032 EMT 32 b
237 SONLY 11 OF THE 32 BITS CAN BE SEEN
3 IDCKk SHOULD BE SET IN RHER?
2375 021420 013746 034556 68: MOV GECC1,=(SP) *GET PATTERN REGISTER

-
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2376 021424
377 0214630

2379 021436

021440
021444

BRESSE

NN
&

387 021446

2398 021526
2399 021530

2400
2401
2402
2403 021532
2404
2405

2406
2407 021540
2483 021544

24

2410

26411

2412

2413 021550
2414 021554
2415 021556
2416 021560
2417 051562
2418 021564
2419 021566
2420 021570

02157
2621 021572
2422 021574
021574
2424
2225 021576
4

04271
02263
001401
104032

004037
000026

33
83

—b D d b e d D d d D
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:g€g¢3CMCND¢DC>dhﬂ¢:CD

174000
001346

035200

000000

100000

001406
031554

032756

000001

001512

7
CZRJHED RPO4/5/6 DSKLS PTZ MACRO V04.00 17-NOV=81 16:37:12 PAGE 10-46
5 READ ECC ENABLED 1

BIC #174000, (SP)

;KEEP ONLY 11 BITS
CMP (SP)+,EC2

s COMPARE PATTERN REGISTER

BEQ ’$ sBRANCH IF GOOD
EMT 32
78: JSR RO,ECORR :GO TO ECC CORRECTION PROCESS

8s$: 2e. sEXPECTED POSITION REG. WHEN CORRECTION

:1S COMPLETE

JSR PC.CHECKE sCHECK THAT BITS =1
TYPE : CANNOT CONTINUE TESTING IF THEY DON'T
HALT ;STOP THE

TEST
:GETTING READY TO FILL EXPECTED DATA
:CYLINDER 0
:IN_LOWER BYTE GET SECTOR
sGET TRACK IN HIGHER BYTE
:GET TRACK/SECTOR IN BUFFER
:KEY1 IN BUFFER
:KEY2 IN BUFFER
:DATA WORD COUNTER

MOV #WRFROM, RO
MOV #0'FMT22, (RO) +
MOVE  #0.-(SP)

MOVB  #0.1(SP)

(SP)+, (RO)+
MOV #0, (RO)+

MOV #0° (RO)+

MOV #256. .R1

MOV #0,R2° :DATA
38: MOV R2. (RO)+ :DATA_INTO BUFFER
DEC R1 : COUNT
-BNE 38 :BRANCH IF 256 NOT DONE

;ONLY GOOD DATA HAS BEEN PUT IN ‘WRFROM®
+NOW THE INSERTED ERROR WILL BE PUT I

M
MOV #100000,WRFROM+<5+2> s INSERTED ERROR

CLR ERFLGS
JSR PC,PUTREG

:CLEAR ERROR FLAG
:SAVE REGISTERS

sNOW READ DATA BUFFER WILL BE CHECKED

JSR RO, COMPAR : CHECK
WRFROM 600D BUFFER
REINTO *TEST BUFFER
4+256. *NUMBER OF WORDS CHECKED
48 *RETURN POINT FOR ERROR MEADER
5% *RETURN POINT FOR ERROR DATA
o TST56 *RETURN FOR GOOD COMPARISON
s EMT 4
= RTS PC :RETURN TO "'COMPAR"’
. EMT
:HEADER WORDS
:5 T0 260 ARE DATA WORDS
RTS PC *RETURN TO ''COMPAR'*
iittttitttittttttt*t'ttttti!.tQﬁﬁtﬁt.tﬁt.tt'i'ﬁ'tttttt.!.lt!!ti
SRTEST 56 READ ECC ENABLED 1C

SEQ 0083

-
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READ ECC ENABLED 1

021600

2436 021602

2437 021606
2438
2439
2440
641

2443 021620

2450 021642
2451

2452 021646
2453 021650
2454 021652
2455

2456
2457 021654
2458
2459
2460
2461
2462 021660
2463 021666
2464 021672
2465 021700
2466 021706
2467 021712

2468 021716
2463 021722

2473

2474 021726
2475

2476 021734
2477 021742
2478 021750
2479 021756
2480 021764
2481 021772
2482 021776
2483 022002
2484 022004

§388222:.‘:

O

001100
000056

000000
000400
040626

000017

035352

177777

003610

001424

034566
034600

036710
036713

036770

s*THIS IS AN ECC READ DATA TEST

:*ERROR CORRECTION IS ENABLED

:*A NON CORRECTABLE ERROR lS INSERTED IN BIT POSITION 21 THRU 32
*GOOD DATA USED IS 256 WORDS OF 0

;*COMMAND IS GIVEN FOR CYLlNDER 0 FORMAT 16 BITS PER WORD
;*TRACK 0, SECTOR O KEYS O READ HEADER AND DATA

A A i i d i i diaddiddddidididiiiididiiiddddidiiiadidddiiiiididsd]]

t47156: SCOPE
MOV #STACK, SP nessr STACK
MOV #56,TSTNM € #56 TO TEST NUMBER

SETUP FOR WHAT IS TO BE READ
HEADER CRC IS RESTORED FROM A SUBROUTINE

MOV #0 -(sp) :DATA TO BE READ
MOV #256. R :COUNTER
MOV lDlSK.RO *START OF SIMULATED DISK DATA
18: EE! 5§P).(RO)+ "355 IN DATA ON TO SIMULATED DISK
BNE 1% . BRANCH IF 256 NOT COMPLETE
ST (SP)+ UNDO =(SP)
CMP (RO)+, (RO) + JUMP OVER THE TWO ECC WORDS
MOV #15. RS 1 DATA GAP
:14 TOLERANCE GAP
28: CLR (RO) + *CLEAR DATA GAP, AND
DEC RS *TOLERANCE GA?
BNE 23 *BRANCH IF NOT COMPLETE
JSR PC,FILLEC ;INSERT THE TWO ECC WORDS ON THE DISK

:IN THE CORRECT PLACE

sTHESE ARE FOR ECC TEST ONLY

MoV #-1,TSECC ;THIS IS AN ECC TEST

CLR POSITI ;CLEAR ERROR POSITION COUNTER

MoV NCODE ,NCOUNT  ; TEMPORARY N-CODE COUNTER

MOV HARDER ,HADTMP ;TEMPORARY HARD ERROR COUNTER

CLR GECC1 sECC LOW ORDER TO BE GENERATED
CLR GECC2 ;ECC_HIGM ORDER TO BE GENERATED
CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT

CLR ZCODE sCLEAR LEADING ZEROS CLOCK COUNT

sTHESE ARE TO SETUP FOR DISKLESS USE ONLY

MoV #FMT22,CYL :16 BITS PER WORD

sCYLINDER O, FORMAT 16 BITS
MovBe #0,SECOTR+1 sTRACK 0
Move #0.SECOTR sSECTOR 0

[ [1]"} #0, KEVl :KEY1=0
MOV #0 KEY2 :KEY2=0
MOV #256..DAHOkD no OF DATA WORDS

CLR THIS IS A READ COMMAND
ggf RS.CRC :6G0 TO CALCULATE CRC

SEQ 0084
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156 READ ECC ENABLED 1C

2485

2486

2487 :THIS IS TO INSERT ERROR

2488 *THE DISK DATA IS IN LOCATION STARTING FROM °'DISK'

3233 ;}zgspggegxou OF THE ERROR CAN BE CHANGED BY CHANGING

2491 022006 012737 177760 040630 MOV #177760,D1SK+2 :;FORCE ERROR ON BIT NUMBER 21 THRU 32

523§ ‘32 ERROR POSITION REGISTER WILL SHOW

gzgg 022014 012737 010040 022170 MOV #4128. .88 :INSERT POSITION REG.

2496

szgg :THESE ARE REGULAR SETUPS

2499 022022 004737 032054 JSR PC,CLDISK ;SETUP GENERAL REGISTERS

2500 022026 012777 177374 157176 MOV #=256.-4. ,aRHWC :256. DATA 4 HEADER WORDS

2501 022034 012777 002544 157172 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER

2502 022042 112746 000000 MOVB  #0,-(SP) :IN LOWER BYTE GET SECTOR

2503 0220646 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE

2504 022054 012677 157164 MOV (SP)+,@RHDST  :TRACK/SECTOR IN RHDST

2505 022060 012777 010000 157162 MOV #FMT22,3RHOF ;16 BITS PER WORD

2506 ;ECC CORRECTION NOT INHIBIT

2507 :BECAUSE ECC IS NOT GOING

2508 :TO BE CHECKED

2509 022066 005077 157160 CLR aRHCA :CYLINDER 0

2510 022072 004737 032116 JSR PC,CHECKT sCHECK THAT DVA_RDY.DPR,DRY = 1
022076 104401 053407 TYPE LCPHALT sAND THAT NO OTHERS = 1. CANNOT CON-

, STINUE TESTING IF BOTH AREN'T TRUE

022102 000000 HALT :STOP THE TEST

2511 022106 013711 001460 MoV REFOR,aR1 READ HEADER AND DATA=72

2512 022110 005037 001406 CLR ERFLGS ;CLEAR ERROR FLAG

2513 022114 004737 036550 JSR PC,COMHD JREAD HEADER AND DATA

2514 :IF THERE ARE READ ERRORS THEN

gg}g *ECC WILL NOT BE CHECKED

2517 ;IF THE PRpGRAH COMES BACK HERE WITHOUT ERROR PRINTOUTS

2518 sFROM THE ‘''COMHD'' ROUTINE THAT MEANS SECTOR GAP,

2519 *FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND

2520 :SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY

2521 *DETECTED

2522 :HEADER AND DATA ARE TO BE CHECKED.

2523 :IN CHECKING READ DATA THE WRITE FROM BUFFER

2524 **\JRFROM'* IS FILLED WITH EXPECTED DATA AND

gggg ;COMPAR]ISONS ARE MADE

2527 022120 005737 001406 TST ERFLGS ;ANY ERRORS ALREADY THERE

2528 022124 001106 BNE TSTS7 :BRANCH IF YES

2529 022126 004737 031554 JSR PC.PUTREG *SAVE REGISTERS ;

2530 022132 022737 100000 001316 CMP #DCK,ERT SONLY DATA CHECK ERROR SHOULD BE SET

2531 022140 001401 BEQ gs *BRANCH IF YES

52;5 022142 104032 EMT 2 -

2534 :ONLY 11 OF THE 32 BITS CAN BE SEEN

2535 :IN THE PATERN REGISTER

5?%9 022144 013746 034556 68 MOV GECC1,=(SP) :2§§ 32??%2~°55§§§r%§ —

2538 022150 042716 174000 BIC #174000,(SP)  :KEEP ONLY 11 BITS
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2562 36
2563 022244
2564 022246
2565 022252
2566 256

022637
001401

004037
000000

004737
022737

001401
104036
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012737

005037
004737
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001346

035200

031554
100100

032306
053407
001500

0
000000
000000

000000

032756

7%:
8$:

001316

9%:

000001

3s:

;ONLY GOOD DATA HAS BEEN PUT IN
:NOW THE INSERTED ERROR WILL BE

#177760,WRFROM+<5%2>

001512

CMP
BEQ
EMT

JSR
.WORD

JSR
CMP

BEQ
EMT

MOV

CLR
JSR

1 7
JHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-49
READ ECC ENABLED 1C

(SP)+,EC2
4]

32
RO,ECORR

PC,PUTREG
#DCK!ECH,ERT

9s
36

PC,CHECKE
+CPHALT

#WRFR

OM_RO
#0'FMT22, (RO) +

#0,=(SP)
#0.1(SP)
(SP)+, (RO)+
#0, (RO)+
#0,(RO)+
#256. .R1
#0,R2

R2. (RO)+

R1

3s

ERFLGS
PC.PUTREG

s COMPARE PATTERN REGISTER
sBRANCKH IF GOOD

:GO TO ECC CORRECTION PROCESS
sEXPECTED POSITION REG. WHEN CORRECTION
;1S COMPLETE

:SAVE REGISTERS

;WITH ERRORS INSERTED IN BIT POSITION 21
:THRU 32 HARD ERROR BIT SHOULD SET
;BRANCH IF GOOD

:32 ECH SHOULD SET

JCHECK THAT BITS = 1

JCANNOT CONTINUE TESTING IF THEY DON'T
;STOP THE TEST

sGETTING READY TO FILL EXPECTER DATA
JCYLINDER 0 ;

JIN LOWER BYTE GET SECTOR

JGET TRACK IN HIGHER BYTE

sGET TRACK/SECTOR IN BUFFER

JKEY1 IN BUFFER

:KEY2 IN BUFFER

;DATA WORD COUNTER

sDATA

;DATA INTO BUFFER

s COUNT
:BRANCH IF 256 NOT DONE

'WRFROM'
PUT IN

s INSERTED ERROR

:CLEAR _ERROR FLAG
:SAVE REGISTERS

sNOW READ DATA BUFFER WILL BE CHECKED

($:

JSR

WRFROM
REINTO
4+256.
43

5%
TST57

RO, COMPAR

s CHECK

:GOOD BUFFER

:TEST BUFFER

+NUMBER OF WORDS CHECKED
+RETURN POINT FOR ERROR HEADER
+RETURN POINT FOR ERROR DATA
sRETURN FOR GOOD COMPARISON

SEQ@ 0086

T



CZRJHEO RP04/5/6 DSKLS PTZ HACRO v04.00 17-NOV-81 16:37:12 PAGE 10-%0
156 READ ECC ENABLED 1

022332 104004 EMT 4
2593 022334 000207 RTS PC sRETURN TO '‘COMPAR'’
2594 022336 58:
022336 104005 EMT 5
2595 e sHEADER WORDS
2596 : : 5 T0 260 ARE DATA WORDS
%ggg 022340 000207 . RTS PC RETURN TO ''COMPAR"’
2605 ‘ JRRRE AR AR AR AR AR AR AR AR AR AR RR AR RAAA RN AR RRRERE
tTEST 57 WRITE ECC TEST 2
tTHIS IS A WRITE ECC TEST
:*WRITE CYLINDER O, FORMAT 16 BITS PER WORD
:5?‘{{,_00,,25”0“ . KEYS 0, NUMBER OF WORDS 256
B T e e e ey
022342 000004 TSTS? SCOPE
%606 022344 012706 001100 _ Mov #STACK,SP JRESET STACK
2608 022350 012737 000057 003610 MOV #57 ,TSTNM JMOVE #57 TO TEST NUMBER
2609 022356 012700 040530 MOV #SECGAP, RO :POINTER
2610 022362 012701 000460 ‘MOV 304..R1 s COUNTER
2611 022366 005020 1%: CLR (RO + :CLEAR SIMULATED DISK AREA
2612 022370 005301 DEC
2613 022372 001375 BNE 13
%g}g 022374 004737 032054 JSR PC,CLDISK sTHIS IS USED TO SET GENERAL REGISTERS
52}9 sTHESE ARE FOR ECC TEST ONLY
2618 022400 012737 177777 001424 MOV #-1,TSECC :THIS IS AN ECC TEST
2619 022406 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER
2620 022412 013737 034564 034566 MOV NCODE.NCOUNT ;s TEMPORARY N-CODE COUNTER
2621 022420 013737 034572 034600 MoV HARDER ,HADTMP ;TEMPORARY HARD ERROR COUNTER
2622 022426 005037 034556 CLR GECC1 ;ECC LOW ORDER TO BE GENERATED
2623 022432 005037 034560 CLR GECC2 ECC HIGH ORDER TO BE GENERATED
2624 022436 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT
%ggg 022442 005037 034576 CLR ZCODE sCLEAR LEADING ZEROS CLOCK COUNT
2627
2628
2629
32%? sTHESE ARE TO BE SETUP FOR DISKLESS USE ONLY
%g%% 022446 012737 010000 042046 MOV #FMT22 ,WCYL Eef?ATZ2-66BIT WORDS AND
2634 022454 012737 000001 042050 MOV #1 ,WSECTR :TRACK=0, SECTOR=1
2635 022462 005037 042052 CLR WKEY 1 KE 1 0
2636 022466 5037 042054 CLR s g
2637 022472 012737 000400 042106 MOV #256. ,FNWORD 256 DATA WORDS
2638 0225 004537 033270 JSR R5.CRC ;GO TO CALCULATE CRC
2639 022504 042046 wCYL
ng? 022506 042056 GCRC
522% ;THESE ARE REGULAR SETUPS
2644 022510 012777 177374 156514 MOV 0-260..3RHUC 2256 DATA WORDS 4 HEADER WORDS
2645 022516 012700 001500 MOV #WRFROM,RO sTHESE TWO INSTRUCTIONS GETS
2646 022522 010077 156506 MOV RO, aRHBA sADDR, OF WRFROM INTO RO AND

SEQ 0087

T
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157 WRITE ECC TEST 2

2647 :BUS ADDRESS REGISTER
2648 022526 012720 010000 MOV #FMT22,(RO)+  :FORMAT=16 BIT WORDS
2649 * CYLINDER=0
2650 022532 012720 000001 28: MOV #1,(RO)+ *TRACK=0, SECTOR=1, KEYS=0
2651 022536 005020 CLR (R0) + SKEY1=0
2652 022540 005020 CLR (RO) + *KEY2=0
2653 022542 012705 000400 MOV #256. RS : COUNTER
2654 022546 012720 177777 38: MOV #-1,(RO)+ :MOVE ALL ONES FOR DATA
2655 022552 005305 DEC RS
2656 022554 001374 BNE 33 ;:BRANCH IF DATA NOT COMPLETE
%gonseonnromm11%%o MOV #1,3RHDST :TRACK=0 SECTOR=1
2659 022564 004737 032116 JSR PC,CHECKT ;CHECK THAT DVA,RDY,DPR,DRY = 1
022570 104401 053407 TYPE +CPHALT JAND THAT NO OTHERS = 1. CANNOT CON-
JTINUE TESTING IF BOTH AREN'T TRUE
2660 022574 000000 HALT ;STOP THE TEST
2661 022576 013711 001454 MOV WRIFOR,aR1 JGET READY FOR WRITE HEADER AND
2662 DATA WITH 62 IN RHCS1
2663 022602 005037 001406 CLR ERFLGS ;CLEAR ERROR FLAG
2664 022606 012777 010000 156434 MOV #FMT22,3RHOF  :;FORMAT BIT=1 (16 BIT WORDS)
2665 022614 005077 156432 CLR aRHCA *CYLINDER =0
5229 022620 004737 041672 JSR PC,COMWHD URITE HEADER AND DATA
2668 JIF THE PRgﬁRAH CgﬁES BACK HERE WITHOUT ERROR PRINTOUTS
2669 FROH THE "'COMWHD'' ROUTINE THAT MEANS ALL HEADER ON DISK
2670 1S GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
2671 :ALL ONES AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
%g;g sTHEY ARE ALL ZEROS
2674 022624 005737 001406 ST ERFLGS ;HAS ANY ERRORS OCCURED?
2675 JIF WRITE ERROR OCCURS ECC IS NOT CHECKED
52;9 022630 001056 BNE TST60 *:BRANCH IF YES
2678
%%Sg s COMPARE SOFTWARE GENERATED ECC WITH THAT GENERATED BY HARDWARE
2681 022632 023737 034556 041626 CMP GECC1,WECC1:COMPARE SOFTWARE ECC WITH HARDWARE ECC
2682 022640 001402 BEQ 6$ :BRANCH IF GOOD
2683 022642 104031 EMT 31
2684 022644 000405 B8R 78 :BRANCH TO CONTINUE
2685 022646 023737 034560 041630 68: CMP GECC2,WECC2: COMPARE SOFTWARE ECC WITH HARDWARE ECC
2686 022654 001401 BEQ 7$ :BRANCH IF GOOD
2687 022656 104031 EMT 31
2688
2689
2690 022660 78:
022660 004737 032306 JSR PC, CHECKE :CHECK THAT BITS = 1
022664 104401 053407 TYPE  ,CPHALT *CANNOT CONTINUE TESTING IF THEY DON'T
sl 022670 000000 HALT *STOP THE TEST
2692
2693
2694
2295 JFILL "REINTO'* BUFFER WITH EXPECTED DATA

2696
2697 022672 004037 031772 JSR RO, CLAREA sFILL REINTO BUFFER
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157 WRITE ECC TEST ¢

2698 022676 002544 REINTO :FROM
2699 022700 003542 REINT0+<255.%2> :T0
5780 022702 177777 JMORD =1 :DATA
2702 022704 013737 034556 003544 MOV GECC1,REINT0+<256.%2>;FILL ECCI
2703 022712 013737 034560 003546 MOV GECC2.RE 1n10*<257 *2>:FILL ECC2
2704 022720 004037 031772 JSR 0, CLAREA sFILL REST
2705 022724 003550 REINT0+<258. %2> *FROM
2706 022726 003604 REINT0+<272. %2> :T0
2707 022730 000000 0 *DATA
5705
5;}g 022732 005037 001406 CLR ERFLGS ;CLEAR ERROR FLAG
2712
5;}(3' :NOW COMPARE 'DISK'' BUFFER WITH 'REINTO"
2715 022736 004037 032756 JSR RO, COMPAR ; CHECK
2716 022742 002544 REINTO :GOOD BUFFER
2717 022744 040626 DISK *TEST BUFFER
2718 022746 000402 258. *NUMBER OF WORDS CHECKED
2719 022750 022756 4$ :RETURN POINT FOR ERROR HEADER
2720 022752 022762 5% JRETURN POINT FOR ERROR DATA
2721 022754 022766 TST60 *RETURN FOR GOOD COMPARISON
2722 022756 48:
022756 104007 EMT 7
2723 022760 000207 RTS PC :RETURN TO COMPARE
2724 022762 58:
022762 104010 EMT 10
2725 :DATA WORDS
2726 *WORD NOS zsr AND 258
2727 *ARE ECC WHICH ARE CHECKED
2728 *WORD nos 259
2729 :1S DATA
2730 *WORD NOS zoo 10 273
2731 *ARE TOLERANCE GAP
g;gg 022764 000207 RTS PC *RETURN TO COMPARE
2742 SN AR AR AR AR AR AR AR RN AN AR RN R AN AR AR AR AR R AR R
S*TEST 60 READ ECC ENABLED 2A
:«THIS IS AN ECC READ DATA TEST
*«ERROR CORRECTION 1S ENABLED
**NO ERROR IS INSERTED
2%GOOD DATA USED IS 256 WORDS OF 177777
:«COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD
“«TRACK 0, SECTOR O KEYS O READ HEADER AND DATA
i3 3233333333 3333333223233 3 833333 3083333322333 332%538223233¢%1]
022766 000004 t8760: SCOPE
2743 022770 012706 001100 MOV #STACK, SP :RESET STACK
g;zg 022774 012737 000060 003610 MOV #60,TSTNM *MOVE #60 TO TEST NUMBER
2746 ’ SETUP FOR WHAT IS TO BE READ
5;25 HEADER CRC IS RESTORED FROM A SUBROUT INE
2749 023002 012746 177777 MOV #-1,-(SP) :DATA TO BE READ
2750 023006 012705 000400 MOV #256. RS : COUNTER
2751 023012 012700 040626 MOV #D1SK.RO :START OF SIMULATED DISK DATA

SEQ 0089

T
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275% 0%3016
2753 023020
2754 023022
2755 023024
2756 023026
2757 023030
2758

2759 023034
2760 023036
2761 023040
2762
2763
2764 023042
2765
2766
2767
2768
2769 023046
2770 023054

2 066
2773 023074
2774 023100
2775 023104
2776 023110
2777
2778
2779

2780

2781 023114
2782

2783 023122
2784 023130
2785 023136
2786 023144
2787 023152
2788 023160
2789 023164

2790 023170
2791 023172
2792

2793

2794

2795

2796
797

2798 023174
99 200

2803 023226
2804 023232
2805

2807
2808 023240

wviwno wioonnian

READ ECC ENABLED 2A

000017

035352

(=lelelelele e

010000

000000
000000
000000
000000
000400
036720
033270

032054
177374

16012
€10000

156006

001424

034566
034600

036710
036713

036770

156024
156020

000001
156010

1$: MOV
DEC
BNE
TST
CMP
MOV

2%: CLR

DEC
BNE

JSR

égP).(R0)+ :?85£rl~ DATA ON TO SIMULATED DISK
1% JBRANCH IF 256 NOT COMPLETE
(SP)+ JUNDO =(SP)
(RO)+,(RO)+ sJUMP OVER THE TWO ECC WORDS
#15..RS :1 DATA GAP
214 TOLERANCE GAP
(RO)+ sCLEAR DATA GAP, AND
RS JTOLERANCE GAP
2% JBRANCH IF NOT COMPLETE
PC.FILLEC s INSERT THE TWO ECC WORDS ON THE DISK

sIN THE CORRECT PLACE

: THESE ARE FOR ECC TEST ONLY

MOV
CLR
MOV
MOV
CLR
CLR
CLR
CLR

#-1,TSECC THIS IS AN ECC TEST
POSITI ;CLEAR ERROR POSITION COUNTER

NCODE ,NCOUNT ; TEMPORARY N-CODE COUNTER

HARDER ,HADTMP ° ; TEMPORARY HARD ERROR COUNTER
GECC1 ;ECC LOW ORDER TO BE GENERATED
GECC2 *ECC HIGH ORDER TO BE GENERATED
DATENV :CLEAR DATA ENVELOPE CLOCK COUNT

ZCODE ;CLEAR LEADING ZEROS CLOCK COUNT

s THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV

MOvVS8
Movs
MOV
MOV
MOV
CLR
JSR
CYL
WCRC

#FMT22,CYL 216 BITS PER WORD
JCYLINDER O, FORMAT 16 BITS
#0,SECOTR+1 :TRACK 0
#0,SECOTR JSECTOR 0
#0,KEY1 ;KEY1=0
#0 _KEY2 ;KEY2=0

#256. ,DAWORD  :;NO. OF DATA WORDS
X *THIS IS A READ COMMAND
RS,CRC ;GO TO CALCULATE CRC

;THESE ARE REGULAR SETUPS

JSR
MOV
MOV
Mov8
MovBe
MOV
MOV

CLR

PC,CLDISK ;SETUP GENERAL REGISTERS
#-256.-4. ,aRHWC :256. DATA 4 HEADER WORDS
#REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER

#0,-(SP} <IN LOWER BYTE GET SECTOR
#0.1(SP) *GET TRACK IN HIGHER BYTE
(SP)+,3RHDST  :TRACK/SECTOR IN RHDST
#FMT22,3RHOF 16 BITS PER WORD

sECC CORRECTION NOT INHIBIT
;BECAUSE ECC IS NOT GOING
:T0 BE CHECKED

aRH(CA sCYLINDER 0

SEQ 0090 |
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2809
2810 023244
023250

023254
2811
2812 023256
2813 023262
2814 023266
2815
2816
2817
2818
2819
2820
2821
2802
2823
2824
2825
2826
2807
2828
2829 023272
2830 023276
2831 023300
2832 023304
2833 023310
2834 023312
2835
836
2837
2838 023314
2839 023320
2840 023324
2841 023330
2842 023332
2843
2844
2845
2846
2847
2848
2849
2850 023334
2651 023340
2852 023346
2853 023354
2854 023356
2855 023360
023364
023370
2856 023372
2857 023376
2858 023402
2859 023406
2860 023414

004737
104401

000000
013711

104032

013746

- —— “§8823‘3
PRI S I 8 2 APIRO
R ENSSON IS IS
SSoS3832N38INE

READ ECC ENABLED 2A

001460
001406
036550

001466

031554
001316

034556
174000
001346

000020
000002 1
000002 1

032306

053407

001500
010000

000000
000000 000001

JSR PC,CHECKT :CHECK THAT DVA,RCY,DPR,DRY = 1
TYPE +CPHALT sAND THAT NO OTHERS = 1. CANNOT CON-

sTINUE TESTING IF BOTH AREN'T TRUE
HALT :STOP THE TEST

MOV REFOR,aR1 :READ HEADER AND DATA=72

CLR ERFLGS ;CLEAR ERROR FLAG

JSR PC, COMHD” ;READ HEADER AND DATA
:IF THERE ARE READ ERRORS THEN
*ECC WILL NOT BE CHECKED

:IF THE PROGRAM CCMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE "‘COMHD™* ROUTINE THAT MEANS SECTOR GAP,

:FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND
:g;?gc?ggf HAVE GONE BY AND SYNCS WERE CORRECTLY
sHEADER AND DATA ARE TO BE CHECKED.

IN CHECKING READ DATA THE WRITE FROM BUFFER

:"WRFROM'' IS FILLED WITH EXPECTED DATA AND

:COMPARISONS ARE MADE

TST ERFLGS ;ANY ERRORS ALREADY THERE

BNE TST61 :BRANCH IF YES

JSR PC,PUTREG :SAVE REGISTERS

ST ER1 *NO ERRORS SHOULD BE SET

25? gg *BRANCH IF NO ERRORS SET
:ONLY 11 OF THE 32 BITS CAN BE SEEN
:IN THE PATERN REGISTER
:DCK SHOULD BE SET IN RHER1

68: MOV GECC1,=(SP) :GET PATTERN REGISTER

BIC #174000,(SP)  :KEEP ONLY 11 BITS
CMP (SP)+,EC2 *COMPARE PATTERN REGISTER
ggg 33 :BRANCH IF 500D

sADD 16 MAINTENANCE CLOCKS TO
;BRING EBL DOWN

78: MOV #16. R0 ; COUNTER
8s: BIS #MCLK , SRHMR :SET CLOCK
BIC #MCLK , 3RHMR *CLEAR CLOCK
DEC RO + COUNT
BNE 8s *BRANCH IF 16 CLOCKS NOT DONE
JSR PC, CHECKE *CHECK THAT BITS = 1
TYPE  ,CPHALT : CANNOT conrxnus TESTING IF THEY DON'T
:35' e :STOP ToC TEST

gET"NG RSADV TO FILL EXPECTED DATA

:IN_LOWER BYTE GET SECTOR
sGET TRACK IN HIGHER BYTE
:GET TRACK/SECTOR IN BUFFER

MOV :o'rnrzé (RO)O
MOVE  #0.-(SP)

MOVB  #0.1(SP)

MOV (SP)+. (RG)+

SEQ@ 0091

T
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160 READ ECC ENABLED 2A
2861 023416 012720 000000 MOV #0, (RO)+ ;KEY1 IN BUFFER
zaeg 023422 012720 000000 MOV #0 (RO) + :KEY2 IN BUFFER
2863 0 §° 012701 000400 MOV #256. .R1 :DATA WORD COUNTER
gggg 023432 012702 177777 MOV #<1,R2 :DATA
2866 023436 o1ogzo 38: MOV R2, (RO) + :DATA INTO BUFFER
2867 023440 005301 DEC R1 +COUNT
2868 023442 001375 BNE k{3 BRANCH IF 256 NOT DONE
2869 023444 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
gg;? 023450 004737 031554 JSR PC,PUTREG ;SAVE REGISTERS
%g;% :NOW READ DATA BUFFER WILL BE CHECKED
2874 023454 004037 032756 JSR RO, COMPAR : CHECK
2875 023460 001500 WRFROM :GOOD BUFFER
2876 023462 002544 REINTO *TEST BUFFER
2877 023464 000404 4+256. *NUMBER OF WORDS CHECKED
2878 023466 023474 48 *RETURN POINT FOR ERROR HEADER
2879 023470 023500 58 *RETURN POINT FOR ERROR DATA
2880 023472 023504 TST61 :RETURN FOR GOOD COMPARISON
2881 023474 48:
023474 104004 EMT 4
2882 023476 000207 RTS PC ;RETURN TO '‘COMPAR’’
2883 023500 58:
023500 104005 EMT 5
HEADER WORDS
2885 S T0 260 ARE DATA WORDS
gggg 023502 000207 RTS PC nerunn TO '‘COMPAR’*
2896 t*tttttttttttttttttttQ'ttt'itlitttttttttt*tittittttttttﬁtttttlt
SRTEST 61 READ ECC ENABLED 2B
:«THIS IS AN ECC READ DATA TEST
:*ERROR CORRECTION 1S ENABLED
:#A CORRECTABLE ERROR IS xnssarso ;u g;r POSITION 32
+%GOOD DATA USED IS 256 WORDS
+«COMMAND IS GIVEN FOR CYLINDER o FORMAT 16 BITS PER WORD
+«TRACK 0, SECTOR O KEYS O READ HEADER AND DATA
*HAAARARRRARAAARAAARAARAARAR AR AAAAAARAAAAARNAAAAAARAAAARRA AN AN AR
023504 000004 t761: SCOPE
589; ozssoe 012706 001100 MOV #STACK,SP ;RESET STACK
2899 023512 012737 000061 003610 MOV #61,TSTNM ;MOVE #61 TO TEST NUMBER
5939
2902 :SETUP FOR WHAT IS TO BE READ
2903 *HEADER CRC IS RESTORED FROM A SUBROUTINE
2905 023520 012746 177777 MOV #-1,-(SP) :DATA TO BE READ
023524 012705 000400 MOV #256. ,RS +COUNTER
2907 023530 812700 040626 MOV #DISK.RO :START OF SIMULATED DISK DATA
2908 023534 11320 18: MOV (SP), (RO)+ :MOVE IN DATA ON TO SIMULATED DISK
2909 ozgss& 005305 DEC RS : COUNT
2910 023540 001375 BNE 13 BRANCH IF 256 NOT COMPLETE
g1 b s B o BEGE e o ecc voms
+, ¢
2915 023546 012705 000017 MOV #15..RS :1 DATA éAp
2914 :14 TOLERANCE GAP

)
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161 READ ECC ENABLED 2B
2915 023552 005020 28: CLR (RO) + :CLEAR DATA GAP, AND
2916 023554 005305 DEC RS *TOLERANCE GAP
gg}g 023556 001375 BNE 28 :BRANCH IF NOT COMPLETE
2919
5359 023560 004737 035352 JSR PC,FILLEC ;INSERT ECC IN PROPER PLACE ON DISK
2922
2923
%3%g :THESE ARE FOR ECC TEST ONLY
2926 023564 012737 177777 001424 MOV #-1,TSECC -THIS 1S AN ECC TEST
2927 023572 005037 034570 CLR POSITI ;CLEAR EkROR POSITION COUNTER
2928 023576 013737 034564 034566 MOV NCODE,NCOUNT ;: TEMPORARY N-CODE COUNTER
2929 02 013737 034572 034600 MOV HARDER ,HADTMP ;TEMPORARY HARD ERROR COUNTER
2930 023612 005037 034556 CLR GECC1 JECC LOW ORDER TO BE GENERATED
2931 023616 005037 034560 CLR GECC2 2ECC HIGH ORDER TO BE GENERATED
2932 023622 005037 034574 CLR DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
%ggz 023626 005037 034576 CLR ZCODE JCLEAR LEADING ZEROS CLOCK COUNT
2935
gggg ;THESE ARE TO SETUP FOR DISKLESS USE ONLY
2938 023632 012737 010060 036710 MOV #FMT22,CYL :16 BITS PER WORD
2939 SCYLINDER O, FORMAT 16 BITS
2940 023640 112737 000000 036713 MOVB  #0,SECOTR+1 *TRACK 0
2961 023646 112737 000000 036712 MOVB  #0.SECOTR *SECTOR 0
2942 023656 012737 000000 036714 MOV #0.KEY1 ;KEY1=0
2943 023662 012737 000000 036716 MOV #0.KEY2 :KEY2=0
2944 023670 012737 000400 036770 MOV 0256..DAUORD JNO. OF DATA WORDS
2945 023676 005037 036720 CLR X JTHIS IS A READ COMMAND
2946 023702 004537 033270 JSR RS,CRC :GO TO CALCULATE CRC
2947 023706 036710 cYL
2948 023710 040610 WCRC
2949
2950
2951 :THIS IS TO INSERT ERROR
2952 JTHE DISK DATA IS IN LOCATION STARTING FROM °‘DISK®
2953 :THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
gggg :THIS MOVE
2956 023712 012737 077777 040630 MOV #77777.0D15K+2  :FORCE ERROR ON BIT NUMBER 32
ggg; :SO ERROR POSITION REGISTER WILL SHOW
2959 023720 012337 000026 024074 MOV #22..8% :INSERT POSITION REG.
5929
Sggi ;THESE ARE REGULAR SETUPS
2964 023726 004737 032054 JSR PC,CLDISK ;SETUP GENERAL REGISTERS
2965 023732 015777 177374 155272 MOV c-2§6.-4..akuuc :S§6. DATA 4 HEADER WORDS
2966 023740 012777 002544 155266 MOV #REINTO,@RHBA  :STARTING ADDRESS OF READ BUFFER
2967 023746 112746 000000 MOVB  #0,-(SP} :IN LOWER BYTE GET SECTOR
£ 800 i AR o000 R Ty LI I SR
+ M

2970 023764 015977 010000 155256 MOV #FMT22,3RHOF  :16 BITS PER WORD
2971 :ECC CORRECTION NOT INHIBIT

- £~
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READ ECC ENABLED 2

3973

29

2974 023772

2975 023776
024002

024006
2976 024010
2977 024014
29;3 024020

2993 024024
2994 024030
2995 024032
2996 024036
2997 024044
2998 024046
2999

3000

3001

3002

3003 024050

[
N
~
o
V]
&H

geeeee

gessnss
W= OOV~
o
N
&H
FSRRNSRS

005077
004737
104401

000000
013711
005037
004737

104032

013746
042716
022637
001401
104032

AN
—0O000N0NO

036550

001406

031554
100000

034556
174000
001346

035200

032306
053407

001316

000001

CLR
TYPE
HALT

CLR
JSR

D_8
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aRHCA
PC,CHECKT
.CPHALT

REFOR,aR1
ERFLGS
PC,COMHD

sBECAUSE ECC IS NOT GOING

:T0 BE CHECKED

:CYLINDER 0

:CHECK THAT DVA,RDY,DPR,DRY = 1

:AND THAT NO OTHERS = 1. CANNOT CON-
s TINVE TESTING IF BOTH AREN'T TRUE
:STOP THE TEST

:READ HEADER AND DATA=72

: CLEAR Ehnga FLAG

READ HEADER AND DATA
:IF THERE ARE READ ERRORS THEN

:ECC WILL NOT BE CHECKED

;1F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE ''COMMD™* ROUTINE THAT MEANS SECTOR GAP,
;FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND
:SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY

:DETECTED

sHEADER AND DATA ARE TO BE CHECKED.

IN CHECKING READ DATA THE WRITE FROM BUFFER
:"WRFROM'' IS FILLED WITH EXPECTED DATA AND

: COMPARISONS ARE MADE

TST
BNE
JSR
CMP
BEQ
ENT

6$: MOV
BIC

BEQ
EMT

7$: JSR
8%: 22.

ERFLGS
1ST62
PC.PUTREG
lgCK.ERT

+]
32

GECC1,~(SP)
#174000, (SP)
;gP)+ LEC2

32
RO,ECORR

PC,CHECKE
,CPHALT

#WRFROM
o'rnrzé (n0)+
-(SP)

20,
#0.1(SP)
(sﬁ)+ (RO) +
0, (RO) +
00 (RO) +
#256. ,R1

sANY ERRORS ALREADY THERE

sBRANCH IF YES
sSAVE REGISTERS
:ONLY DATA C?SCK ERROR SHOULD BE SET

:BRANCH IF

:ZERO
:ONLY 11 OF THE 32 BITS CAN BE SEEN
:IN THE PATERN REGISTER

:DCK SHOULD BE SET IN RHER1

:GET PATTERN REGISTER
:KEEP ONLY 11 BIT

: COMPARE PATTERN REGISTER
:BRANCH IF GOOD

260 TO ECC CORRECTION PROCESS
sEXPECTED POSITION REG. WHEN CORRECTION
+1S COMPLETE

;CHECK THAT BITS = 1

: CANNOT CONTINUE TESTING IF THEY DON'T
:STOP THE TEST

:GETTING RSADY TO FILL EXPECTED DATA

: CYLINDER

:IN_LOWER BYTE GET SECTOR

:GET TRACK IN HIGHER BYTE
:GET_TRACK/SECTOR IN BUFFER
:KEY1 IN BUFFER

:KEY2 IN BUFFER

:DATA WORD COUNTER

SEQ 0094

—d
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161 READ EC

4220

3047 024222
3048 024224
° 024224

3050
3051 024226
3052
3061

3067
3068 024244
3069 024250

74

750
3076 024272
3077

6
C

024230

104004
000207

104005

000207

(=lelele)
— B —h =~
=3
Vo~

NN = A= NONOND

NO NWWO NN
S8

208388
OIS
NSRS

ED 2B
177777

077777
031554
001406

032756

000017

001512

003610

38: MOV

8
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#-1,R2
RZ (RO) ¢+

38

;DATA

sDATA INTO BUFFER

s COUNT

;BRANCH IF 256 NOT DONE

sONLY _GOOD DATA HAS BEEN PUT IN 'WRFROM'
:NOW THE INSERTED ERROR WILL BE PUT IN

MoV
JSR
CLR

#77777 ,WRFROM+<5%2>

PC,PUTREG
ERFLGS

: INSERTED ERROR
: SAVE REGISTERS

:CLEAR ERROR FLAG

sNOW READ DATA BUFFER WILL BE CHECKED

JSR

WRFROM
REINTO
4+256.

43

58
TST62

4$:
EMT
RTS

EMT

5%:

RTS

RO, COMPAR

4
PC

PC

s CHECK

:GOOD BUFFER

sTEST BUFFER

;NUMBER OF WORDS CHECKED
sRETURN POINT FOR ERROR HEADER
sRETURN POINT FOR ERROR DATA
RETURN FOR GOOD COMPARISON

;RETURN TO ‘‘COMPAR"’

HEADER WORDS
5 T0 260 ARE DATA WORDS
RETURN TO '‘COMPAR"’

dRARRARRAARRAARAAAAAAARARAAAARRAAAAARAARAAAAAAAAAAAAAA AR A AR AR S

READ ECC _ENABLED 2C

*TEST 62

;*THIS IS AN ECC READ DATA TEST

;*ERROR CORRECTION IS ENABLED
;*A NON CORRECTABLE ERROR IS INSE?;;97 N BIT POSITION 32 AND 21

:*GOOD DATA USED IS 256 WORDS OF

;*COMMAND IS GIVEN FOR CYLINDER 0 FORMAT 16 BITS PER WORD
;*TRACK 0, SECTOR O KEYS O READ HEADER AND DATA

ttt!tttltt.tttﬁtttttiittt'tttitittiitttti.itittiitittttittttttt

t€762: SCOPE

MoV
MoV

#STACK, SP
#62,TSTNM

sRESET STACK
:MOVE #62 TO TEST NUMBER

SETUP FOR WHAT IS TO BE READ
HEADER CRC IS RESTORED FROM A SUBROUTINE

MOV
MOV
MoV
1$: MOV
DEC
BNE
TST
CMP
MoV

#-1,-(SP)
#256. RS
#D1SK RO
(gp) , (RO)+

1$
(SP)+

(RO)+,(RO)+
#5. RS

:DATA TO BE READ

: COUNTER
:START OF SIMULATED DISK DATA
Hgﬁs IN DATA ON TO SIMULATED DISK

:C

:BRANCH IF 256 NOT COMPLETE
:UNDO =(SP)

1UEP OVER THE TWO ECC WORDS
14 TOLERANCE GAP

SEQ 0095
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162 READ ECC ENABLED 2C

;878 024;76 005020 2$: CLR (RO) + ;CLEAR DATA GAP, AND
79 024300 005305 DEC R5 s TOLERANCE GAP
ggg? 024302 001375 BNE 2$ ;BRANCH IF NOT COMPLETE
308% 024304 004737 035352 JSR PC,FILLEC s INSERT THE TWO ECC WORDS ON THE DISK
gggg :IN THE CORRECT PLACE
gggg sTHESE ARE FOR ECC TEST ONLY
3088 024310 012737 177777 001424 MOV #-1,TSECC ;THIS IS AN ECC TEST
3089 024316 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER
3090 024322 013737 034564 034566 MoV NCODE ,NCOUNT ; TEMPORARY N-CODE COUNTER
3091 024330 013737 034572 034600 MOV HARDER ,HADTMP  ; TEMPORARY HARD ERROR COUNTER
3092 024336 005037 034556 CLR GECC1 sECC LOW ORDER TO BE GENERATED
3093 024342 005037 034560 CLR GECC2 :ECC_HIGH ORDER TC BE GENERATED
3094 024346 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT
3095 024352 005037 034576 CLR ZCODE ;CLEAR LEADING ZEROS CLOCK COUNT
3097
gggg sTHESE ARE TO SETUP FOR DISKLESS USE ONLY
3100 024356 012737 010000 036710 MoV #FMT22,CYL :16 BITS PER WORD
3101 ;CYLINDER O, FORMAT 16 BITS
3102 024364 112737 000000 036713 MOVB #0,SECOTR+1 ;TRACK 0

026372 112737 000000 036712 MovBs #0,SECOTR :SECTOR 0

024400 012737 000000 036714 MOV #0,KEY1 ;KEY1=0

024406 012737 000000 036716 MoV #0 KEY2 ;KEY2=0

024414 012737 000400 036770 MoV #256. ,DAWORD ;NO. OF DATA WORDS

024422 005037 036720 CLR X sTHIS IS A READ COMMAND

024426 004537 033270 JSR R5,CRC ;GO TO CALCULATE CRC

024432 036710 CYL

024434 040610 WCRC

sTHIS IS TO INSERT ERROR
sTHE DISK DATA IS IN LOCATION STARTING FROM ‘DISK’
sTHE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

:THIS MOVE
012737 077757 040630 MoV #77757,D1SK+2  ;FORCE ERROR ON BIT NUMBER 32 AND 21
:S0 ERROR POSITION REGISTER WILL SHOW
024444 012737 010040 024620 MoV #4128.,8% : INSERT POSITION REG.

;THESE ARE REGULAR SETUPS

ﬂNGM“WNHQOQNOmﬁuN-ﬁOS
o
LY
&S
8

024452 004737 032054 JSR PC gLDISK ;SETUP GENERAL REGISTERS
024456 012777 177374 154546 MOV #-256.-4. ,aRHWC :256. DATA 4 HEADER WORDS
024466 012777 002544 154542 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
024472 112746 000000 MOVB  #0,-(SP) :IN LOWER BYTE GET SECTOR
024476 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE

1 024504 012677 154534 MOV (SP)+,aRHDST  :TRACK/SECTOR IN RHDST

g 024510 012777 010000 154532 MOV #FMT22,3RHOF  :16 BITS psnlggazo' sz

— ) —d b ) ) ) w—d D cmd D D D — ) D D ) D e D D e D ) D D D D b b
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sECC CORREC
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BECAUSE ECC IS NOT GOING
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READ ECC ENABLE .
:TO BE CHECKED

3135

g}gg 024516 005077 154530 CLR aRHCA *CYLINDER 0

3138 024522 004737 032116 JSR PC,CHECKT ;CHECK THAT DVA,RDY,DPR,DRY = 1

024526 104401 053407 TYPE  ,CPHALT :AND THAT NO OTHERS = 1. CANNOT CON-
*TINUE TESTING IF BOTH AREN'T TRUE

o 024532 000000 HALT :STOP THE TEST

3140 024534 013711 001460 MOV REFOR,aR1 :READ HEADER AND DATA=72

3141 024540 005037 001406 CLR ERFLGS :;CLEAR ERROR FLAG

3142 024544 004737 036550 JSR PC, COMHD :READ HEADER AND DATA

3143 :IF THERE ARE READ ERRORS THEN

3144 *ECC WILL NOT BE CHECKED

e

3147 :1F THE PROGRAM COMES BACK HERE WITHOUT ERKOR PRINTOUTS

2148 :FROM THE ''COMMD'* ROUTINE THAT MEANS SECTOR GAP,

3149 :FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND

3150 *SYNC BYTE MAVE GONE BY AND SYNCS WERE CORRECTLY

3151 :DETECTED

3152 *HEADER AND DATA ARE TO BE CHECKED.

3153 :IN CHECKING READ DATA THE WRITE FROM BUFFER

3154 “"WRFROM'* IS FILLED WITH EXPECTED DATA AND

g}gg :COMPARISONS ARE MADE

3157 024550 005737 001406 ST ERFLGS :ANY ERRORS ALREADY THERE

3158 024554 001106 BNE 1ST63 ;BRANCH IF YES

3159 024556 004737 031554 JSR PC.PUTREG *SAVE REGISTERS

3160 024562 022737 100000 001316 CMP #DCK,ERT :ONLY DATA CHECK ERROR SHOULD BE SET
3161 024570 001401 BEQ 6% :BRANCH IF YES

3162 024572 104032 EMT 32

3163 ;: ZERO

3164 :ONLY 11 OF THE 32 BITS CAN BE SEEN
3165 :IN THE PATERN REGISTER

3166 :DCK SHOULD BE SET IN RHER?

3167 024574 013746 034556 68: MOV GECC1,-(SP) *GET PATTERN REGISTER

3168 024600 042716 174000 BIC #174000,(SP)  :KEEP ONLY 11 BITS

3169 024604 022637 001346 CMP (SP)+,EC2 :COMPARE PATTERN REGISTER

3170 024610 001401 BEQ 7% :BRANCH IF GOOD

g};g 024612 104032 EMT 32

3173 024614 004037 035200 78: JSR RO,ECORR :60 TO ECC CORRECTION PROCESS

3174 024620 000000 8s: .WORD *EXPECTED POSITION REG. WHEN CORRECTION
g;;g *1S COMPLETE

§};; 024622 004737 031554 JSR PC.PUTREG :SAVE REGISTERS

3179

3180 024626 022737 100100 001316 CMP #DCK'ECH.ER1  ;WITH ERRORS INSERTED IN BIT POSITION 21
3181 SAND 32 HARD ERROR BIT SHOULD SET
3182 024634 001401 BEQ 98 *BRANCH IF GOOD

3183 024636 104036 EMT 36

§1s4 ;32 HCE SHOULD SET
185

2186

3187

3188
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3189 024640
024640
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3224
3225 024770
3226
3233

024772
3234 024774
3235

3239 025016

58
S83%
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NO

012737
004737
005037

024772

104004
000207

104005

000207

62 READ ECC ENABLED 2C

035207
1

000000
000000

177777

077757
031554
001406

032756

001100

000063
040530
000460

000001

001512

003610

9%:
JSR PC,CHECKE ;CHECK THAT BITS = 1
TYPE  ,CPHALT :CANNOT CONTINUE TESTING IF THEY DON'T
HALT :STOP THE TEST
MOV #URFROM, RO :GETTING READY TO FILL EXPECTED DATA
MOV #0'FMT22,(R0O)+ :CYLINDER 0
MOVB  #0,-(SP) :IN LOWER BYTE GET SECTOR
MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE
MOV (SP)+, (RO)+ *GET TRACK/SECTOR IN BUFFER
MOV #0, (RO) + *KEY1 IN BUFFER
MOV #0° (RO) + *KEY2 IN BUFFER
MOV #256. .R1 :DATA WORD COUNTER
MOV #<1,R2 *DATA
38: MOV R2, (RO) + :DATA INTO BUFFER
DEC R1 : COUNT
BNE 3s :BRANCH IF 256 NOT DONE

sONLY GOOD DATA HAS BEEN PUT IN ‘'WRFROM®
;NOW THE INSERTED ERROR WILL BE PUT IN

MOV #77757 ,URFROM+<5%2> : INSERTED ERROR

JSR PC,PUTREG : SAVE REGISTERS
CLR ERFLGS ;CLEAR ERROR FLAG

sNOW READ DATA BUFFER WILL BE CHECKED

JSR RO, COMPAR s CHECK
WRFROM :GOOD BUFFER
REINTO sTEST BUFFER
4+256. sNUMBER OF WORDS CHECKED
4% sRETURN POINT FOR ERROR HEADER
58 sRETURN POINT FOR ERROR DATA
s TST63 sRETURN FOR GOOD COMPARISON
EMT 4
53 RTS PC ;RETURN TO '‘COMPAR'’
EMT
sHEADER WORDS
:5 TO 260 ARE DATA WORDS
RTS PC sRETURN TO '‘COMPAR'’

e AAARRAAAARARAAAAARAARAAAAAAAAAAAAAARARAAAAARAANARAAAA AR AR AR RS

S*TEST 63 WRITE ECC TEST 3

:«THIS IS A WRITE ECC TEST

:«WRITE CYLINDER O, FORMAT 16 BITS PER WORD
+«TRACK 0 gsgron f. KEYS 0. NUMBER OF WORDS 256

:*OF ALL 52
':ttttttttttttttttttttttttitttttttttittittttttttttttttttittittttt
TST63: SCOPE

MOV #STACK, SP :RESET STACK

MOV #63,TSTNM :MOVE #63 TO TEST NUMBER

MOV #SECGAP, RO *POINTER

MOV #304. ,Rf *COUNTER
18: CLR (RO)+ :CLEAR SIMULATED DISK AREA

SEQ 0098

T
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3240 025020 005
022 001

WNO ur
SNV

3250 025056 005037
3251 025062 005037

3252 025066 005037
3253 025072 005037
3254
3255
3256
3257
3258
3259
3260 025076 012737
3261
62 025104 012737
3263 0251 005037
64 0 005037

3267 025 042046
3268 025 042056
3269
3270
3271

3272 025140 012777
3273 025146 012700
gg;g 025152 010077
3276 025156 012720
3277

3278 025162 012720

84
3285 025206 012777
3286
3287 025214 004737
025220 104
025224 000000
3288
3289 025226 013711
3290
3291 025232 005037

3292 025
25

36 012777
3293 0 5

2
244 005077

8
gtz MACRO V04.00 17-NOV=-81 16:37:12 PAGE 10-32
DEC R1
BNE 1$
032054 JSR PC,CLDISK :THIS IS USED TO SET GENERAL REGISTERS
;THESE ARE FOR ECC TEST ONLY
177777 001424 MOV #-1,TSECC :THIS IS AN ECC TEST
034570 CLR POSITI :CLEAR ERROR POSITION COUNTER
034564 034566 MOV NCODE ,NCOUNT ; TEMPORARY N=CODE COUNTER
034572 034600 MOV uARoei HADTMP ° ;TEMPORARY HARD ERROR COUNTER
034556 CLR GECC ;ECC LOW ORDER TO BE GENERATED
034560 CLR csccz *ECC HIGH ORDER TO BE GENERATED
034574 CLR DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
034576 CLR ZCODE :CLEAR LEADING ZEROS CLOCK COUNT

;THESE ARE TO BE SETUP FOR DISKLESS USE ONLY

010000 042046 MOV AFMT22,WCYL Eean;Es-aéaxr WORDS AND
000001 042050 MOV #1,WSECTR *TRACK=0, SECTOR=1
042052 CLR WKEY1 ‘KEY1=0
042054 CLR WKEY2 ‘KEY2=0
000400 042106 MOV #256. . FNWORD  :256 DATA WORDS
033270 dget RS,CRC ;GO TO CALCULATE CRC
GCRC
;THESE ARE REGULAR SETUPS
177374 154064 MOV #-260.,3RHWC ;256 DATA WORDS 4 HEADER WORDS
001500 MOV #WRFROM, RO *THESE TWO INSTRUCTIONS GETS
154056 MOV RO, aRHBA *ADDR. OF WRFROM INTO RO AND
:BUS ADDRESS REGISTER
010000 MOV #FMT22,(RO)+  :FORMAT=16 BIT WORDS
CYLINDER=0
000001 28: MOV #1, (RO)+ :TRACK=0, SECTOR=1, KEYS=0
CLR (RO) + *KEY1=0
CLR (R0)+ ‘KEY2=0
000400 MOV . .RS *COUNTER
052525 38: ng ggzszs,(R0)+ *MOVE ALL 52525 FOR DATA
BNE 33 :BRANCH IF DATA NOT COMPLETE
000001 154030 MOV #1,3RHDST *TRACK=0 SECTOR=1
032116 JSR PC,CHECKT ;CHECK THAT DVA,RDY,DPR.DRY = 1
053407 TYPE  ,CPHALT *AND THAT NO OTHERS = 1. CANNO C
: TINUE rssrxns IF BOTH AREN'T TRUE
HALT :STOP THE TEST
001454 MOV WRIFOR,aR1 :GET READY FOR WRITE HEADER AND
:DATA WITH 62 IN RHCS1
001406 CLR ERFLGS :CLEAR ERROR FLAG
010000 154004 MOV #FMT22,3RHOF  :FORMAT BIT=1 (16 BIT WORDS)
154002 CLR aRHCA *CYLINDER =0

SEQ 0099

T
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3294 025250 004737
3295
3296
3297
3298
3299
3301
3302 025254 005737
3303
3304 025260 001056
3305

3306

3307

3308 025262 023737
3309 0

%ggg 025332 052525
3329 025334 013737

000000

3336
3337 025362 005037
3338

004037

06
3347 025402 025412

J_8
PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-63
163 WRITE ECC TEST 3

041672

001406

034556

034560

031772

034556
034560
031772

001406

032756

041626

041630

003544
003546

JSR PC, COMWHD sWRITE HEADER AND DATA

;IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
;FROM THE "'COMWHD'' ROUTINE THAT MEANS ALL HEADER ON DISK
IS GOOD_IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
sALL 52525 AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
:THEY ARE ALL ZEROS

TST ERFLGS ;HAS ANY ERRORS OCCURED?
1 WRITE ERROR OCCURS ECC IS NOT CHECKED
BNE TST64 :sBRANCH IF YES

s COMPARE SOF TWARE GENERATED ECC WITH THAT GENERATED BY HARDWARE
CMP GECC1,WECCT;COMPARE SOF TWARE ECC WITH HARDWARE ECC

gg? g? :BRANCH IF GOOD
BR % sBRANCH TO CONTINUE

6%: CMP GECC2,WECC2 s COMPARE SOFTWARE ECC WITH HARDWARE ECC
BEQ 7% :BRANCH IF GOOD
EMT 3

7%:

: JSR PC,CHECKE :CHECK THAT BITS = 1

TYPE LCPHALT sCANNOT CONTINUE TESTING IF THEY DON'T
HALT :STOP THE TEST

sFILL "REINTO'' BUFFER WITH EXPECTED DATA

JSR RO, CLAREA ;FILL REINTO BUFFER
REINTO *FROM
REINT0+<255.%2> :T0
.WORD 52525 *DATA
MOV GECC1,REINTO+<256.%2>;FILL ECC1
nov GECC? "REINTO+<257.#2>:FILL ECC2
JSR CLAREA sFILL REST
nexnro+<2sé *2> ,rnon
REINTO+<272. %2> :T0
0 :DATA
CLR ERFLGS :CLEAR ERROR FLAG
:NOW COMPARE °‘DISK'* BUFFER WITH 'REINTO"
JSR RO, COMPAR ; CHECK
REINTO GOOD BUFFER
DISK :TEST BUFFER
258. *NUMBER OF WORDS CHECKED
48 *RETURN POINT FOR ERROR HEADER
58 *RETURN POINT FOR ERROR DATA

SEQ@ 0100
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163 WRITE ECC TEST

3348 025404 025416 TST64 sRETURN FOR GOOD COMPARISON
3349 025406 48:
025406 104007 EMT 7
3350 025410 000207 RTS PC sRETURN TO COMPARE
3351 025412 58:
025412 104010 EMT 10
3352 - :DATA WORDS
3353 WORD NOS 257 AND 258
3354 :ARE ECC WHICH ARE CHECKED
3355 : WORD NOS 259
3356 ;1S DATA GAP
3357 :WORD NOS 260 TO 273
3358 ;ARE TOLERANCE GAP
gggg 025414 000207 RTS PC :RETURN TO COMPARE
3365 IR AR AR AR RN RN RRR AR AR RN R AR AR AR AR RRRAR
s*TEST 64 READ ECC ENABLED 3A

s*THIS IS AN ECC READ DATA TEST

s*ERROR CORRECTION IS ENABLED
:*NO ERROR 1S INSERTED

:*GOOD DATA USED IS 256 WORDS OF 52525
;*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD
*TRACK 0, SECTOR O KEYS 0 READ HEADER AND DATA

AL At AR d it ad i i il i ii ittt iiliiidisddd)

025416 000004 T5764 SCOPE
3370 025420 012706 001100 MoV #STACK,SP sRESET STACK
gg;} 025424 012737 000064 003610 MOV #64,TSTNM sMOVE #64 TO TEST NUMBER
3373 ;SETUP FOR WHAT IS TO BE READ
gg;g sHEADER CRC IS RESTORED FROM A SUBROUTINE
3376 025432 012746 052525 MoV 052525 =(SP) :DATA TO BE READ
3377 025436 012705 000400 MoV #256. RS s COUNTER
3378 025442 012700 040626 MoV #D1SK RO :START OF SIMULATED DISK DATA
3379 025446 011620 1$: MOV (SP), (RO)+ sMOVE IN DATA ON TO SIMULATED DISK
3380 025450 005305 DEC RS + COUNT
3381 025452 001375 BNE 1% :BRANCH IF 256 NOT COMPLETE
3382 025454 005726 TST (SP)+ :UNDO =(SP)
3383 025456 022020 CMP (RO)+, (RO)+ : JUWP OVER THE TWO ECC WORDS
3384 025460 012705 000017 MoV #15..R5 :1 DATA GAP
3385 :14_TOLERANCE GAP
3386 025464 005020 2%: CLR (RO)* :CLEAR DATA GAP, AND
3387 025466 005305 DEC : TOLERANCE GAP
g%gg 025470 001375 BNE 23 sBRANCH IF NOT COMPLETE
3390 025472 004737 035352 JSR PC.FILLEC s INSERT THE TWO ECC WORDS ON THE DISK
ggg; :IN THE CORRECT PLACE
gggz sTHESE ARE FOR ECC TEST ONLY
3395 025476 012737 177777 001424 MoV #-1,TSECC ;THIS IS AN ECC TEST
3396 025504 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER
3397 025510 013737 034564 034566 MOV NCODE ,NCOUNT  ; TEMPORARY N-CODE COUNTER
3398 025516 013737 034572 034600 MOV HARDER,HADTMP ' ; TEMPORARY WARD ERROR COUNTER
3399 025524 005037 034556 CLR GECC1 ;ECC LOW ORDER TO BE GENERATED
3400 025530 005037 034560 CLR GECC2 :ECC_HIGH ORDER TO BE GENERATED
3401 025534 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT

SEQ 0101

-
-ling
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64 READ ECC ENABLED 3A
gzgg 025540 005037 034576 CLR 2CODE ;CLEAR LEADING ZEROS CLOCK COUNT
3404
3282 ;THESE ARE TO SETUP FOR DISKLESS USE ONLY
34,07 025544 012737 010000 036710 MOV #FMT22,CYL :16 BITS PER WORD
34,08 *CYLINDER 0, FORMAT 16 BITS
3409 025552 112737 000000 036713 MOVE  #0,SECOTR+1 *TRACK 0
3410 025560 112737 000000 036712 MOVB  #0.SECOTR *SECTOR 0
3411 025566 012737 000000 036714 MOV #0.KEY1 ;KEY1=0
3412 025574 012737 000000 036716 MOV #0.KEY2 :KEY2=0
3413 025602 012737 000400 036770 MOV #256. .DAWORD  ;NO. OF DATA WORDS
3414 025610 005037 036720 CLR X *THIS IS A READ COMMAND
3415 025614 004537 033270 JSR RS,CRC ;GO TO CALCULATE CRC
3416 025620 036710 cyL
3417 025622 040610 WCRC
3418
3419
3420
321
3255 ;THESE ARE REGULAR SETUPS
3424 025624 004757 032054 JSR PC,CLDISK ;SETUP GENERAL REGISTERS
3425 025630 012777 177374 153374 MOV #-256.~4. ,3RHWC :256. DATA 4 HEADER WORDS
3426 025636 012777 002544 153370 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
3427 025644 112746 000000 MOVB  #0,-(SP) *IN LOWER BYTE GET SECTOR
3428 025650 112766 000000 000001 MOVB  #0.1(SP) *GET TRACK IN HIGHER BYTE
3429 025656 012677 153362 MOV (SP)+,3RHDST  :TRACK/SECTOR IN RHDST
3430 025662 012777 010000 153360 MOV #FMT22,3RHOF :16 BITS PER WORD
3431 ;ECC CORRECTION NOT INHIBIT
3,32 *BECAUSE ECC IS NOT GDING
3433 :TO BE CHECKED
gzgg 025670 005077 153356 CLR aRHCA :CYLINDER 0
3436 025674 004737 032116 JSR PC, CHECKT ;CHECK THAT DVA,RDY,DPR,DRY = 1

025700 104401 053407 TYPE  ,CPHALT *AND THAT NO OTHERS = 1. CANNOT C
*TINUE TESTING IF BOTH AREN'T TRUE
ety 025704 000000 HALT :STOP THE TEST
3438 025706 013711 001460 MOV REFOR,aR1 :READ HEADER AND DATA=72
3439 025712 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
3440 025716 004737 036550 JSR PC, COMHD :READ HEADER AND DATA
3441 :IF THERE ARE READ ERRORS THEN
3442 :ECC WILL NOT BE CHECKED
3064
3445 :IF THE PROGRAM COMES BACK_HERE WITHOUT ERROR PRINTOUTS
3446 *FROM THE '‘COMHD'* ROUTINE THAT MEANS SECTOR GAP,
3447 :FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND
3448 :SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
3449 *DETECTED
3450 :HEADER AND DATA ARE TO BE CHECKED.
3451 :IN CHECKING READ DATA THE WRITE FROM BUFFER
3452 :"WRFROM'* IS FILLED WITH EXPECTED DATA AND
;2;2 :COMPARISONS ARE MADE
3455 025722 005737 001406 ST ERFLGS :ANY ERRORS ALREADY THERE

SEQ@ 0102

C?
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T64 READ ECC ENABLED 3A

3456 025753 00110 BNE TST6S :BRANCH IF YES
3457 025730 004737 031554 ISR PC,PUTREG *SAVE REGISTERS
3458 025734 005737 001316 ST ErRi :NO ERRORS SHOULD BE SET
3459 025740 001401 BEQ 3 :BRANCH IF NO ERRORS SET
3460 025742 104032 EMT 32
3461 ;ONLY 11 OF THE 32 BITS CAN BE SEEN
3462 :IN THE PATERN REGISTER
3463 :DCK SHOULD BE SET IN RHER1
3464 025744 013746 034556 68: MOV GECC1,-(SP) *GET PATTERN REGISTER
3465 025750 042716 174000 BIC #174000,(SP)  :KEEP ONLY 11 BITS
3466 025756 022637 001346 CMP (SP)+,EC2 *COMPARE PATTERN REGISTER
34,67 025760 001401 BEQ 78 *BRANCH IF GOOD
3468 025762 104032 EMT 32
3469
3470
34,71
3,72
3,73 ;ADD 16 MAINTENANCE CLOCKS TO
gz;g *BRING EBL DOWN
34,76 025764 012700 000020 78: MOV #16. R0 ; COUNTER
3,77 025770 052777 000002 153262 8$: BIS #MCLK , 3RHMR *SET CLOCK
34,78 025776 042777 000002 153254 BIC MMCLK . 3RHMR :CLEAR CLOCK
3479 026006 005300 DEC RO *COUNT
3480 026006 001370 BNE 8s *BRANCH IF 16 CLOCKS NOT DONE
34,81 026010 004737 032306 JSR PC, CHECKE SCHECK THAT BITS = 1
026014 104401 053407 TYPE  ,CPHALT :CANNOT CONTINUE TESTING IF THEY DON'T
026020 000000 HALT :STOP THE TEST
3482 026022 012700 001500 MOV #WRFROM RO JGETTING READY TO FILL EXPECTED DATA
34,83 026026 012720 010000 MOV #0'FMT22,(RO)+ :CYLINDER 0
3484 026032 112746 000000 MOVB  #0.-(SP) :IN LOWER BYTE GET SECTOR
3485 026036 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE
3486 026044 012620 MOV (SP)+, (RO)+ *GET TRACK/SECTOR IN BUFFER
3487 026046 012720 000000 MOV #0, (RO) + *KEY1 IN BUFFER
026052 012720 000000 MOV #0° (RO)+ *KEY2 IN BUFFER
3489 026056 012701 000400 MOV #256. .R1 :DATA WORD COUNTER
3490 026062 012702 052525 MOV #52525 R2 :DATA
3491 026066 010220 3g: MOV R2, (ROS+ *DATA INTO BUFFER
3492 026070 005301 DEC R : COUNT
3493 026072 001375 BNE 3s :BRANCH IF 256 NOT DONE
3494 026074 005037 001406 CLR ERFLGS :CLEAR ERROR FLAG
gzgg 026100 004737 031554 JSR PC,PUTREG :SAVE REGISTERS
gzg; :NOW READ DATA BUFFER WILL BE CHECKED
3499 026104 004037 032756 JSR RO, COMPAR ; CHECK
3500 026110 001500 WRF ROM :G0OD BUFFER
3501 026112 002544 REINTO :TEST BUFFER
3502 026114 000404 4+256. *NUMBER OF WORDS CHECKED
3503 026116 026124 48 :RETURN POINT FOR ERROR HEADER
3504 026120 026130 5§ *RETURN POINT FOR ERROR DATA
3505 026122 026134 TST6S :RETURN FOR GOOD COMPARISON
3506 026124 4$:
026124 104004 EMT 4
3507 026126 000207 RTS PC :RETURN TO '‘COMPAR''
3508 026130 5%
026130 104005 EMT 5

e

SEQ 0103
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164 READ ECC ENABLED 3A

3509 sHEADER WORDS

3510 :5 TO 260 ARE DATA WORDS

gg;; 026132 000207 RTS PC ;RETURN TO "‘COMPAR'"

3522 IR R PR AR AR AR AR R AR AR RN RN T AR AR AR RS
s*TEST 65 READ ECC ENASLED 38

s*THIS IS AN ECC READ DATA TEST

:*ERROR CORRECTION IS ENABLED

s*A CORRECTABLE ERROR IS INSERTED IN BIT POSITION 4128
s*THIS IS THE LAST BIT OF THE ECC

;*GOOD DATA USED IS 256 WORDS OF 52525

;*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD
;*TRACK 0, SECTOR O KEYS O READ HEADER AND DATA

sokkAkkAAA Atk AA AT ERAAECARAAARAAAARA A AR AR AR AR AR A AR

026134 000004 TST65: SCOPE
3523 026136 012706 001100 MoV #STACK,SP sRESET STACK
gg%g 026142 012737 000065 003610 MoV #65,TSTNM ;MOVE #65 TO TEST NUMBER
3526 :SETUP FOR WHAT IS TO BE READ
gggg sHEADER CRC IS RESTORED FROM A SUBROUTINE
3529 026150 012746 052525 MoV #52525,-(SP) :DATA TO BE READ
3530 026154 012705 000400 MoV #256. RS s COUNTER
3531 026160 012700 040626 MOV #DISK RO :START OF SIMULATED DISK DATA
3532 026164 011620 18: MOV (SP), (RO)+ sMOVE IN DATA ON TO SIMULATED DISK
3533 026166 005305 DEC R5 s COUNT
3534 026170 001375 BNE 1$ ;BRANCH IF 256 NOT COMPLETE
3535 026172 005726 TST (SP)+ sUNDO =(SP)
3536 026174 022020 CMP (RO)+, (RO) + :JUMP OVER THE TWO ECC WCRDS
3537 026176 012705 000017 MoV #15.,R5 ;1 DATA GAP
3538 : ;14 _TOLERANCE GAP
3539 026202 005020 28: CLR (RO)+ sCLEAR DATA GAP, AND
3540 026204 005305 DEC R5 s TOLERANCE GAP
%gz; 026206 001375 BNE 2% sBRANCH IF NOT COMPLETE
3543
%gzg 026210 004737 035352 JSR PC.FILLEC s INSERT ECC IN PROPER PLACE ON DISK
3546
3547
ggzg sTHESE ARE FOR ECC TEST ONLY
3550 026214 012737 177777 001424 MoV #-1,TSECC ;THIS 1S AN ECC TEST
3551 026222 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER
3552 026226 013737 034564 034566 MOV NCODE ,NCOUNT :TEMPORARY N-CODE COUNTER
3553 026234 013737 034572 034600 MOV HARDER ,HADTMP  ; TEMPORARY HARD ERROR COUNTER
3556 026242 005037 034556 CLR GECC1 ;ECC LOW ORDER TO BE GENERATED
3555 026246 005037 034560 CLR GECC2 cECC HIGH ORDER TO BE GENERATED
3556 026252 005037 034574 CLR DATENV ;CLEAR DATA ENVELOPE CLOCK COUNT
gggg 026256 005037 034576 CLR ZCODE ;CLEAR LEADING ZEROS CLOCK COUNT
3559
ggg? sTHESE ARE TO SETUP FOR DISKLESS USE ONLY
356§ 026262 012737 010000 036710 MOV #FMT22,CYL 216 BITS PER WORD
356 ;CYLINDER O, FORMAT 16 BITS
3564 026270 112737 000000 (36713 move #0,SECOTR+1 :TRACK 0

SEQ 0104

€2
EA



€2
16

R
5
3565 026276
3566 0%6%04
g567 056 12
568 026320
3569 0%6326
3570 026332
3571 026336
3572 026340
3573
3574
3575
3576
3577
3578
3579
80

3585 026362

3586

3587

3588

3589 026366
590

3596 026406

3597 026414

3598 026420

3599 026426

3600 026432

3601

3602

3603

3604 026440

3605

3606 026444
026450

026454
7

2
N
S
*

026466

AN A R
SRR

1127%7
0127
012737

005077

104401

000000

033270

041630
077777

100000
041630

010026

032054

010000

152606

032116
053407

001460
001406
036550

041630

026542

152624
152620

000001
152610
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READ ECC ENABLED

#0,SECOTR
MOV #0,KEY1 ;KEY1

;SECTOR 0

oo

MoV 6. .DAWORD :NO. OF DATA WORDS

CLR X ;THIS IS A READ COMMAND
éef R5,CRC ;GO TO CALCULATE CRC

WCRC

;THIS IS TO INSERT ERROR

STHE DISK DATA IS IN LOCATION STARTING FROM *DISK'
;;zgspggegxon OF THE ERROR CAN BE CHANGED BY CHANGING
:THIS CHANGES THE LAST BIT OF THE ECC

MOV WECC2,-(SP) sGET _LAST ECC

COM (SP) s INVERT ALL BITS OF WECC2

BIC #2C100000, (SP) :KEEP BIT 16

BIC #100000,WECC2  ;CLEAR BIT 16 IN ECC

BIS (SP)+,WECC2 sTHIS WILL SET BIT 16 IF IT WAS 0
cOR WILL SET NOTHING IF IT WAS A 1

Mov #4118.,8% s INSERT POSITION REG.

: THESE ARE REGULAﬁ SETUPS

JSR PC,CLDISK :SETUP GENERAL REGISTERS
MOV #-256.-4. ,aRHWC :256. DATA 4 HEADER WORDS
MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
MOVB  #0,-(SP) :IN LOWER BYTE GET SECTOR
MOVB  #0.1(SP) :GET TRACK IN MIGHER BYTE
MOV (SP)+,3RHDST  :TRACK/SECTOR IN RHDST
MOV #FMT22,3RHOF ;16 BITS PER WORD
;ECC CORRECTION NOT INWIBIT
:BECAUSE ECC IS NOT GOING
:TO BE CHECKED

CLR @RHCA sCYLINDER 0

JSR PC,CHECKT sCHECK THAT DVA,RDY,DPR,DRY = 1

TYPE .CPHALT sAND THAT NO OTHERS = 1. CANNOT CON-
sTINUE TESTING IF BOTH AREN'T TRUE

HALT ;STOP THE TEST

MOV REFOR,aR1 -READ HEADER AND DATA=72

CLR ERFLGS :CLEAR ERROR FLAG

JSR PC, COMHD :READ HEADER AND DATA
:IF THERE ARE READ ERRORS THEN
*ECC WILL NOT BE CHECKED

F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
ROM THE °‘COMHD'* ROUTINE THAT MEANS SECTOR GAP,
{RST SYNC, HEADER, HEADER CRC, HEADER GAP AND

;1
:
:SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY

SEQ@ 0105
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165 READ ECC ENABLED

3619 :DETECTED
3620 *HEADER AND DATA ARE TO BE CHECKED.
3621 :IN CHECKING READ DATA THE WRITE FROM BUFFER
u@ *"WRFROM'* IS FILLED WITH EXPECTED DATA AND
3325‘ :COMPARISONS ARE MADE
3625 026472 005737 001406 ST ERFLGS ;ANY ERRORS ALREADY THERE
3626 026476 001074 BNE TST66 ;BRANCH IF YES
3627 026500 004737 0315564 JSR PC,PUTREG :SAVE REGISTERS
3628 026504 022737 100000 001316 CMP #DCK,ERT :ONLY DATA CHECK ERROR SHOULD BE SET
3629 026512 001401 BEQ &% *BRANCH IF YES
3630 026514 104032 EMT 32
3631 :ZERO
3632 *ONLY 11 OF THE 32 BITS CAN BE SEEN
3633 :IN THE PATERN REGISTER
3634 :DCK SHOULD BE SET IN RHER1
3635 026516 013746 034556 68: MOV GECC1,~(SP) :GET PATTERN REGISTER
3636 026522 042716 174000 BIC #174000,(SP)  :KEEP ONLY 11 BITS
3637 026526 022637 001346 CMP (SP)+,EC2 :COMPARE PATTERN REGISTER
3638 026532 001401 BEQ 7% :BRANCH IF GOOD
ggzg 026534 104032 EMT 32
3641 026536 004037 035200 78: JSR RO,ECORR ;60 TO ECC CORRECTION PROCESS
3642 026542 010026 8s: 4118. :EXPECTED POSITION REG. WHEN CORRECTION
3643 *IS COMPLETE
3644
62
3647 026544 004737 032306 JSR PC, CHECKE ;CHECK THAT BITS = 1
026550 104401 053407 TYPE  ,CPHALT :CANNOT CONTINUE TESTING IF THEY DON'T
026554 000000 HALT :STOP THE TEST
3648 026556 012700 001500 MOV #URFROM RO :GETTING READY TO FILL EXPECTED DATA
3649 026562 012720 010000 MOV #0'FMT22,(RO)+ :CYLINDER 0
3650 026566 112746 000000 MOVB  #0.-(SP) :IN LOWER BYTE GET SECTOR
3651 026572 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE
3652 02 012620 MOV (SP)+, (RO)+ :GET TRACK/SECTOR IN BUFFER
3653 026602 012720 000000 MOV #0, (RO)+ :KEY1 IN BUFFER
3654 026606 012720 000000 MOV #0° (RO) + *KEY2 IN BUFFER
3655 026612 012701 000400 MOV czsg. R1 :DATA WORD COUNTER
3656 026616 012702 052525 MOV #52525 R2 *DATA
2657 026622 010220 38: MOV R2, (ROJ + :DATA INTO BUFFER
3658 026624 005301 DEC R1 : COUNT
3659 026626 001375 BNE 3s *BRANCH IF 256 NOT DONE
3661 ;ONLY GOOD DATA HAS BEEN PUT IN "WRFROM' /
3662 :NOW THE INSERTED ERROR WILL BE PUT IN
3663 :BUT INSERTED ERROR IS IN ECC SO DATA IS NOT WRONG
%ggs
3666 026630 004737 031554 JSR PC,PUTREG :SAVE REGISTERS
3667 026634 005037 001406 CLR ERFLGS ;CLEAR ERROR FLAG
5635
36;9 ;NOW READ DATA BUFFER WILL BE CHECKED
ggrg 026640 004037 032756 JSR RO, COMPAR : CHECK
3673 026644 001500 WRFROM +G0OD BUFFER

N~
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165 READ ECC ENABLED

3674 026646 002544 REINTO sTEST BUFFER
3675 026650 000404 4+256. :NUMBER OF WORDS CHECKED
3676 026652 026660 48 :RETURN POINT FOR ERROR WEADER
3677 026654 026664 5 :RETURN POINT FOR ERROR DATA
3678 026656 026670 TST66 :RETURN FOR GOOD COMPARISON
3679 026660 48:

026660 104004 EMT 4 Ccam
3680 026662 000207 RTS  PC ;RETURN TO *'COMPAR
3681 026664 58 :

026664 104005 EMT 5

2 ;HEADER WORDS
3683 :5 T0 260 ARE DATA WORDS
3684 026666 000207 RTS  PC :RETURN TO *'COMPAR'*
3695 sRRARAARARNAAAAAAAAAAAAAAANARAAAAAAAAAAAAAA AR AR AR AR AAAR AN
SATEST 66 READ ECC_ENABLED 3C

;*THIS IS AN ECC READ DATA TEST

:*ERROR CORRECTION IS ENABLED

:*A NON CORRECTABLE ERROR IS INSERTED IN BIT POSITION 296 THRU 308
;*THIS IS IN WORD NUMBER 19 AND 20

:*GOOD DATA USED IS 256 WORDS OF 52525

;*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD

*YRACK 0, SECTOR O KEYS 0 READ HEADER AND DATA

oA AAAAA AR AR ARA AR RAAAAAAAAAAAAAAAAAAAAAARAAAAAA AR RANY

026670 000004 75766 SCOPE

3696 026672 012706 001100 MOV #STACK,SP sRESET STACK

gggz 026676 012737 000066 00361C MoV #66,TSTNM :MOVE #66 TO TEST NUMBER
3699 ;SETUF FOR WHAT IS TO BE READ

3700 sHEADER CRC IS RESTORED FROM A SUBROUTINE

3701
3702 026704

012746 52525 MOV #52525,-(SP) ;DATA TO BE READ
3703 026710 012705 000400 MoV #256. RS s COUNTER
3704 026714 012700 040626 MoV #DISK RO sSTART OF SIMULATED DISK DATA
3705 026720 011620 18: MOV (SP), (ROY+ sMOVE IN DATA ON TO SIMULATED DISK
3706 026722 005305 DEC R5 s COUNT
3707 026724 001375 BNE 1$ :BRANCH IF 256 NOT COMPLETE
3708 026726 005726 ST (SP) + :UNDO -(SP)
3709 026730 022020 CMP (RO)+, (RO)* :JUMP OVER THE TWO ECC WORDS
3710 026732 012705 000017 MoV #15. RS ;1 DATA GAP
3711 :14 _TOLERANCE GAP
3712 026736 005020 28: CLR (RO) + sCLEAR DATA GAP, AND
3713 026740 005305 DEC R5 : TOLERANCE GAP
g;}g 026742 001375 BNE 2% sBRANCH IF NOT COMPLETE
3716
3717 026744 004737 035352 JSR PC.FILLEC s INSERT THE TWO ECC WORDS ON THE DISK
g;}g :IN THE CORRECT PLACE
g;g? ;THESE ARE FOR ECC TEST ONLY
3722 026750 012737 177777 001424 MoV #-1,TSECC ;THIS 1S AN ECC TEST
3723 026756 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER
3724 026762 013737 034564 034566 MOV NCODE ,NCOUNT  ; TEMPORARY N-CODE COUNTER
3725 026770 013737 034572 034600 MoV HARDEﬁ HADTMP  ;TEMPORARY HARD ERROR COUNTER
3726 026776 005037 034556 CLR GECC1 sECC LOW ORDER TO BE GENERATED
3727 027002 005037 034560 CLR GECC2 :ECC HIGH ORDER TO BE GENERATED
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READ ECC ENABLED

728 027006 005037 034574
;58 027012 005037 034576

3730
373

3
3734 027016
735

3736 027024
737 027032
3738 027040
3739 027046
3740 027054
3761 027062

% 7066
374 027072
g?&g 027074

NN NN
~

3751
%75% 027076
%752 027104
3756 027112
3757

3760

3761 027120
3762 027124
3763 027132
3764 027140
3765 027144
3766 027152
3767 027156
3768

3769
3770
3771 027164

3772 027170
027174

027200
3773 027202
3774 027206
3775 027212

010000

033270

152652
052532
010040

032054
177374
002544
000000

000000
152066
010000

036710
036713
036712
036714

036716
036770

040672
040674
027266

152100
152074

000001
152064

CLR DATENV

sCLEAR DATA ENVELOPE CLOCK COUNT
CLR ZCODE

sCLEAR LEADING ZEROS CLOCK COUNT

;THESE ARE TO SETUP FOR DISKLESS USE ONLY

MoV #FMT22,CYL

MOVB  #0,SECOTR+1
MOVB  #0.SECOTR

MOV  #0.KEY1 :KEY1=0
MOV  #0.KEY2 :K£Y2=0
MOV  #256.,DAWORD

:16 BITS PER WORD
C;kéNDSR 0, FORMAT 16 BITS

;SECTOR 0

:NO. OF DATA WORDS

CLR X :THIS IS A READ COMMAND
gef R5,CRC ;GO TO CALCULATE CRC
WCRC

;THIS IS TO INSERT ERROR
sTHE DISK DATA IS IN LOCATION STARTING FROM °‘DISK'’
:}:ESP336EION OF THE ERRCR CAN BE CHANGED BY CHANGING

MOV #152652,DI1SK+44; lNSEcsRERROﬂ éN :gSITION 296 THRU 304
MOV #52532,D15K+46; IN?ERT ERROR IN ngITION 305 THRU 308

WORD NUMBER
MoV #4128.,8% : INSERT POSITION REG.

:THESE ARE REGULAR SETUPS

JSR PC,CLDISK

MOV #=256.~4. ,aRHWC
MOV #REINTO, SRHBA
MOVB  #0,-(SP)

MOVB  #0.1(SP)
(SP)+,aRHDST
MOV #FMT22 , SRHOF

;SETUP GENERAL REGISTERS

:256. DATA 4 HEADER WORDS
:STARTING ADDRESS OF READ BUFFER
:IN LOWER BYTE GET SECTOR

:GET TRACK IN HIGHER BYTE
:TRACKISECTOR IN RHDST

:16 BITS PER WORD

sECC CORRECTION NOT INHIBIT
:BECAUSE ECC IS NOT GOING

:T0 BE CHECKED

:CYLINDER 0

:CHECK THAT DVA,RDY,DPR,DRY = 1
sAND THAT NO OTHERS = 1. CANNOT CON-
s TINUE YESTéNG IF BOTH AREN'T TRUE

CLR aRHCA
JSR PC,CHECKT
TYPE +CPHALT

HALT stop THE T
MOV FOR,@R1 READ HEADER AND DATA=72
CLR sarLsi :CLEAR EAROR FLAG

JSR PC, COMHD :READ HEADER AND DATA

:IF THERE ARE READ ERRORS THEN
:ECC WILL NOT BE CHECKED

:IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE "‘COMMD™ ROUTINE THAT MEANS SECTOR GAP,

SEQ 0108
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166 READ ECC ENABLED 3C

378 ;FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND

378 *SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
3784 :DETECTED
3785 *HEADER AND DATA ARE TO BE CHECKED.
3786 :IN CHECKING READ DATA THE WRITE FROM BUFFER
3787 S"NRFROM'* IS FILLED WITH EXPECTED DATA AND
3788 :COMPARISONS ARE MADE
3790 027216 005737 001406 ST ERFLGS ;ANY ERRORS ALREADY THERE
3791 027222 001111 BNE TST6 ;BRANCH IF YES
3792 027224 004737 031554 JSR PC.PUTREG :SAVE REGISTERS
3793 027230 022737 100000 001316 CMP #DCK,ERT :ONLY DATA CHECK ERROR SHOULD BE SET
3794 027236 001401 BEQ 68 :BRANCH IF YES
3795 027240 104032 EMT 32 -
3797 :ONLY 11 OF THE 32 BITS CAN BE SEEN
3798 :IN THE PATERN REGISTER
3799 :DCK SHOULD BE SET IN RHER1
3800 027242 013746 034556 68: MOV CECC1,=(SP) :GET PATTERN REGISTER
3801 027246 042716 174000 BIC #1764000,(SP)  :KEEP ONLY 11 BITS
3802 027252 022637 001346 CMP (SP)+,EC2 :COMPARE PATTERN REGISTER
3803 027256 001401 BEQ 78 :BRANCH IF GOOD
gggg 027260 104032 EMT 32
3806 027262 004037 035200 78: JSR  ° RO,ECORR :60 TO ECC CORRECTION PROCESS
3807 027266 000000 8%: .WORD JEXPECTED POSITION REG. WHEN CORRECTION
3808 ;1S COMPLETE
3809
3811
3812 027270 004737 031554 JSR PC.PUTREG ;SAVE REGISTERS
3813 027274 022737 100100 001316 CMP #DCK'ECH,ER1  :WITH ERRORS INSERTED IN BIT POSITION 21
3814 :THRU 32 HARD ERROR BIT SHOULD SET
3815 027302 001401 BEQ 98 :BRANCH IF GOOD
3816 027304 104036 EMT 36
3817 :32 HCE SHOULD SET
3818
3819
3820
3821 027306 9s:
027306 004737 032306 JSR PC,CHECKE ;CHECK THAT BITS = 1
027312 104401 053407 TYPE  ,CPHALT :CANNOT CONTINUE TESTING IF THEY DON'T

382 35;353 390983 001500 :357 #WRFROM RO ‘é%??xﬂzfa'iil TO FILL EXPECTED DATA
nﬁoasaoﬁnoowwo MOV #0'FMT22, (RO) + kumuns
3824 027330 112746 000000 MOVB  #0.-(SP) +IN LOWER BYTE GET SECTOR
3825 027334 112766 000000 000001 MOVB  #0.1(SP) :GET TRACK IN HIGHER BYTE
3826 027342 012620 MOV (SP)+,(RO)+ *GET TRACK/SECTOR IN BUFFER
3827 027344 012720 000000 MOV #0, (RO) + :KEY1 IN BUFFER
3828 027350 012720 000000 MOV #0° (RO)+ *KEY2 IN BUFFER
3829 027354 012701 000400 MOV #2585, .R1 :DATA WORD COUNTER
ggso 027 012702 052525 MOV #52528 R2 :DATA

31 0%7364 010520 3s: MOV R2, (ROJ+ :DATA INTO BUFFER
iﬂ’% 027366 005301 DEC R1 :COUNT
3334 027370 001375 BNE 3s *BRANCH IF 256 NOT DONE

3835 sONLY GOOD DATA HAS BEEN PUT IN ‘'WRFROM'
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READ ECC ENABLED

3
38%% 027372 012737 152652

3840 027400 012737 052532 001556
3841

3842
3843 027406 004737 031554
3844 027412 005037 001406

3849 027416 004037 032756
3850 027422 001500
3851 027426 002544
3852 027426 000404
3853 027430 027436

3855 027434 027446
436 104004
3857 027440 000207
3858 027442
° 027442 104005
3860
3861 027444 000207
3862

3872

027446 000004
3873 027450 012706 001100

3872 027454 012737 000067

§§
o
N
~
AV LT T
SN
cooo
mdh R e e

1:&3 =ac>
~
S
&R\
21888

000017

001554

003610

;NOW THE INSERTED ERROR WILL BE PUT IN

MOV #152652,WRFROM+54; INSERT ERROR IN POSIT!ON 296 THRU 304
:IN WORD NUMBER 19 IN DATA

MoV #52532 ,WRFROM+56; INSERT ERROR IN_POSITION 305 THRU 308
s IN WORD NUMBER 20 IN DATA

JSR PC,PUTREG :SAVE REGISTERS
CLR ERFLGS ;CLEAR ERROR FLAG

;NOW READ DATA BUFFER WILL BE CHECKED

JSR  RO,COMPAR : CHECK
WRFROM :GOOD BUFFER
REINTO :TEST BUFFER
4+256. :NUMBER OF WORDS CHECKED
4$ :RETURN POINT FOR ERROR HEADER
5% *RETURN POINT FOR ERROR DATA
H TST67 :RETURN FOR GOOD COMPARISON
EMT &
B RTS  PC :RETURN TO ''COMPAR'’
EMT
:HEADER WORDS
:5 T0 260 ARE DATA WORDS
RTS  PC RETURN TO '‘COMPAR'’
ttﬁttﬁttttttittt.ttt'ttt'tttitittttttittttitt*tititttitttiitttt
SATEST 67 READ ECC ENABLED 3D

:*THIS IS AN ECC READ DATA TEST

:*ERROR CORRECTION IS ENABLED

;%A NON CORRECTABLE ERROR lS INSERTED IN BIT POSITION 32 AND 4096
;%4096 1S THE LAST DATA BIT

:%GOOD DATA USED IS 256 WORDS OF 52525

s*COMMAND IS GIVEN FOR CYLINDER O FORMAT 16 BITS PER WORD

'YRACK 0, SECTOR O KEYS O READ HEADER AND DATA

lﬁtll.ttlttt'tttttit'ﬁttttiittttlltti.titiltiitttttttittttttitt

TST67 SCOPE
Mov #STACK,SP sRESET STACK
MoV #67 ,TSTNM ;MOVE #67 TO TEST NUMBER

;SETUP FOR WHAT IS TO BE READ
sHEADER CRC IS RESTORED FROM A SUBROUTINE

MoV dsgszs ,~(SP) :DATA TO BE READ
: COUNTER

MOV #DISK, RO :START OF SIMULATED DISK DATA

18: ng (gP) . (RO)+ ?8&5 IN DATA ON TO SIMULATED DISK
BNE 18 :BRANCH IF 256 NOT COMPLETE
ST (SP)+ :UNDO =(SP)

CMP (RO) +, (RO) + :JUMP OVER THE TWO ECC WORDS
MOV #15. RS :1 DATA GAP

SEQ@ 0110
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3890 ;14 TOLERANCE GAP

3891 027514 005020 28: CLR (RO)+ :CLEAR DATA GAP, AND

2395 027516 005305 DEC RS :TOLERANCE GAP

3334 027520 001375 BNE 2$ :BRANCH IF NOT COMPLETE

3895

3896 027522 004737 035352 JSR PC,FILLEC :INSERT THE TWO ECC WORDS ON THE DISK
3508 ‘ *IN THE CORRECT PLACE

gggg ;THESE ARE FOR ECC TEST ONLY

3001 027526 012737 177777 001424 MOV #-1,TSECC :THIS IS AN ECC TEST

3902 027534 005037 034570 CLR POSITI ;CLEAR ERROR POSITION COUNTER

3903 027540 013737 034564 034566 MOV NCODE ,NCOUNT  : TEMPORARY N=CODE COUNTER

3004 027546 013737 034572 034600 MOV HARDER,HADTMP °;TEMPORARY MARD ERROR COUNTER
3905 027554 005037 034556 CLR GECC1 ;ECC LOW ORDER TO BE GENERATED
3906 027560 005037 034560 CLR GECC2 :ECC HIGH ORDER TO BE GENERATED
3907 027564 005037 034574 CLR DATENV :;CLEAR DATA ENVELOPE CLOCK COUNT

3383 027570 005037 034576 CLR ZCODE :CLEAR LEADING ZEROS CLOCK COUNT
3910

gggs ;THESE ARE TO SETUP FOR DISKLESS USE ONLY

3913 027574 012737 010060 036710 MOV #FMT22,CYL ;16 BITS PER WORD

3914 :CYLINDER O, FORMAT 16 BITS
3915 027602 112737 000000 036713 MOVB  #0,SECOTR+1 :TRACK 0

3916 027610 112737 000000 036712 MOVB  #0.SECOTR :SECTOR 0

3917 027616 012737 000000 036714 MOV #0.KEY1 :KEY1=0

3918 027624 012737 000000 036716 MOV #0 KEY2 :KEY2=0

3019 027632 012737 000400 036770 MOV #256. ,DAWORD  ;NO. OF DATA WORDS

3920 027640 005037 036720 CLR X *THIS IS A READ COMMAND

3021 027644 004537 033270 JSR RS.CRC ;GO TO CALCULATE CRC

3922 027650 036710 cYL

3923 027652 040610 WCRC

3924

3925

3926 :THIS IS TO INSERT ERROR

3927 “THE DISK DATA IS IN LOCATION STARTING FROM °'DISK'

3928 :THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

3929 s THIS MOVE
3930
3931 027654

012737 152525 040630 MOV #152525.D15K+2 :FORCE ERROR ON BIT NUMBER 32
3932 027662 012737 152525 041624 MOV #152525°D15K+<255.%2>;FORCE ERROR IN BIT 4096
;g;z 027670 012737 010040 030044 MOV #4128..8% :INSERT POSITION REG.
3935
gggg :THESE ARE REGULAR SETUPS
3938 027676 004737 032054 JSR PC gLDlSK ;sgrur GENERAL REGISTERS
3939 027702 012777 177374 151322 MOV #-256.-4. ,RHWC :256. DATA 4 HEADER WORDS
3940 027710 mgn 002544 151316 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
3941 027716 112746 000000 MOVB  #0,-(SP) *IN LOWER BYTE GET SECTOR
3942 027722 112766 000000 000001 MOVB  #0.1(SP) *GET TRACK IN HIGHER BYTE
3943 027730 012677 151310 MOV (SP)+,@RHDST  :TRACK/SECTOR IN RHDST
3944 027734 012777 010000 151306 MOV #FMT22,3RHOF ;16 BITS PER WORD
3945 *ECC CORRECTION NOT INHIBIT
3946 :BECAUSE ECC IS NOT GOING
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3947

3948 027742

3949

3950 027746
027752

027756
3952 027760

3953 027764
395; 027770

3976

3977

3978

3979 030020
3980 030024
3981 030030
3982 030034
3983 030036
3984
3985 030040
3986 030044
3987

3988
3989
3990
3991 030046
3992 030052
3993

994 030060
995 030062
3996

997

998

CZRJHEO RP0O4/5/6 DSKLS PT
READ ECC ENABLED

005077

004737
104401

000000
013711

005737

151304

032116
053407

001460
001406
036550

001406

031554
100000

034556
174000
001346

0352060

031554
100100

001316

001316

CLR

JSR
TYPE

HALT
MOV

CLR
JSR

9
%DHACRO v04.00 17-NOV-81 16:37:12 PAGE 10-;5

:TO0 BE CHECKED

ARHCA *CYLINDER 0

PC,CHECKT sCHECK THAT DVA,RDY,DPR,DRY = 1 :

,CPHALT :AND THAT NO OTHERS = 1. CANNOT CON=-
*TINUE TESTING IF BOTH AREN'T TRUE
:STOP THE TEST

REFOR,aR1 :READ HEADER AND DATA=72

ERFLGS :CLEAR ERROR FLAG

PC, COMHD :READ HEADER AND DATA

:IF THERE ARE READ ERRORS THEN
sECC WILL NOT BE CHECKED

:IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:FROM THE ‘‘COMHD'' ROUTINE THAT MEANS SECTOR GAP,
sFIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND
:SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY

;DETECTED

sHEADER AND DATA ARE TO BE CHECKED.

:IN CHECKING READ DATA THE WRITE FROM BUFFER
:"WRFROM'' IS FILLED WITH EXPECTED DATA AND

: COMPARISONS ARE MADE

TST
BNE
JSR
CMP
BEQ
EMT

6$: MOV
BIC

BEQ
EMT

7$: JSR

8s: . WORD

JSR
CMP

BEQ
EMT

ERFLGS ;ANY ERRORS ALREADY THERE
1ST70 ;BRANCH IF YES

PC.PUTREG :SAVE REGISTERS
#DCK,ER1 *ONLY DATA CHECK ERROR SHOULD BE SET
g; *BRANCH IF YES
;ZERO
:ONLY 11 OF THE 32 BITS CAN BE SEEN
*IN THE PATERN REGISTER
:DCK SHOULD BE SET IN RHER1
GECC1,=(SP) *GET PATTERN REGISTER
#174000,(SP)  :KEEP ONLY 11 BITS
(SP)+,EC2 : COMPARE PATTERN REGISTER
78 :BRANCH IF GOOD
32
RO,ECORR :G0 TO ECC CORRECTION PROCESS
*EXPECTED POSITION REG. WHEN CORRECTION
+1S COMPLETE
PC.PUTREG :SAVE REGISTERS

#DCK!ECH,ERT ;WITH ERRORS INSERTED IN BIT POSITION 32
sAND 4096 HARD ERROR BIT SHOULD SET
9s sBRANCH IF GOOD

36
:32 HCE SHOULD SET

SE@ 0112
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4001 830064

7
4018 030150
2819 030156

20
4021 030164
4022 030170
4023
4024
4025
4026 030174

4031 030210

4032 030212

4033 030214
030214

4034 030216

4035 030220
030220

4037

4038 030222

4039

4046

030224
4047 030226
4048 030234

4049
4050 030240
4051 030244

004

104401
000000
012700

-
"
NNYS
&~
o

00000
—_— D ko
NINONONONONONON
NNNNON
SSNNNo e
N=00OoO

(==
O =
wo
W
onN
-0

001,75

012737
012737

005037
004737

004037
001500
002544
000404
030214
030220
030224
104004
000207
104005

000207

000004
737
706

737
13700

—
WS o

CDE; (==

032306
053407

001500

052525

000070
001100

032054
001226

000001

00151
00250

&

003610

CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-’6
READ ECC ENABLED 3D

9%:
JSR cuecxs
TYPE cﬁ
“HALT
MOV #WRFROM
MOV co'rnrzé (R0)+
MCVB #0,-(SP)
MOVB  #0.1(SP)
MOV (SP)+, (RO)+
MOV #0, (RO) +
MOV #0,.(RO)+
MOV #256. .R1
MOV :szszs R2
38: MOV 2, (RO)+
DEC n1
BNE 3s

sONLY GOOD DATA HAS BEEN PUT IN

sCHECK THAT BITS = 1

; CANNOT CON;INUE TESTING IF THEY DON'T

;STOP THE T
:GETTING READY TO FILL EXPECTED DATA

:CYLINDER 0

:IN LOWER BYTE GET SECTOR
sGET TRACK IN HIGHER BYTE
:GET TRACK/SECTOR IN BUFFER
:KEY1 IN BUFFER

:KEY2 IN BUFFER

DATA WORD COUNTER

DAYA INTO BUFFER

: COUNT

:BRANCH IF 256 NOT DONE
'WRFROM'

sNOW THE INSERTED ERROR WILL BE PUT IN

MOV #152525 . WRFROM+<5%2>
MOV #152525 ,WRFROM+<259. 42>

:CLEAR ERROR FLAG
:SAVE REGISTERS

CLR ERFLGS
JSR PC,PUTREG

s INSERTED ERROR IN BIT 32
";INSERT ERROR IN BIT 4096

;NOW READ DATA BUFFER WILL BE CHECKED

JSR RO, COMPAR
WRFROM

+ CHECK

:GOOD BUFFER (CHANGED)

sTEST BUFFER

:NUMBER OF WORDS CHECKED
RETURN POINT FOR ERROR HEADER
sRETURN POINT FOR ERROR DATA
sRETURN FOR GOOD COMPARISON

";RETURN TO ‘'COMPAR"’

sHEADER WORDS
:5 10 260 ARE DATA WORDS
:RETURN TO ‘‘COMPAR

ttitttltttttitttttttttiitttttttttttttttliilltitttﬁtttﬁtt.ttti.t

REINTO
4+256.
43
5%
T1ST70
48:
EMT L
RTS PC
5%:
EMT 5
RTS PC
*TEST 70 PROGRAM INTERRUP

: *PROGRAM INTERRUPT 1S TESTED BY SETTING RDY AND IE

;*IN RHCS1 AT THE SAME TIME

s*THIS SHOULD INTERRUPT THROUGH LOCATION 254
:*THE PROCESSOR PRIORITY IS SET TO 4

SRR AARAANAAAAARAAAAN TR AAAR AN AARAAAAARAN AN AR AR AR AR AR ARk d

t§170: SCOPE
MOV #70,TSTMM
MOV #STACK,SP

JSR PC CLDISK
MoV C.RO

;MOVE #70 TO TEST NUMBER

sRESET STACK

sCLEAR DISK
:GET VECTOR ADDRESS

SEQ 0113
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CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 10-77
170 PROGRAM INTERRUPT

4052 030250
4053 030254

4056 030272
4057 030300
4058 030304
4059

4061 030306
4062 030312
4063
4064 030314
4065

4066 030316
4067 030320
4068 030324
4069 030332
207? 030334

030336
4078 030340
4079 030346

4080

4081 030352
4082 030356
4083 030362

4084 030366
4085 030372
4086 030400
4087 030404
4088 030412
4089 030416
4090

4091
4092 030420
4093

4094 030422
4095 030424
4096 030430
4097
4098
4099
4106

030432

012720

022626
004737
022737
001401
104021

000004

030316
000340

001200

031554

031554
004200

000071
001100

032054

001200

031554

177776
001200

001314

003610

177776
001200

MOV #RPTRP1,(RO)+  ;SET INTERRUPT VECTOR
MOV #PR7, (R0) sSET SERVICE ROUTINE PRIORITY
MOV #PR4 ,PS sSET PROCESSOR PRIORITY

MOV #RDY ! IE , aR1 sRDY, IE IN RHMSC1 SHOULD CAUSE INTERRUPT

MOV TIMCNT, $TMP1
18: DEC $TMP1
BNE 1$

s COUNTER
sWA!T FOR INTERRUPT
+BRANCH IF NOT ZERO

¢BEFORE THIS IS ZERO INTERRUPT SHOULD
OCCUR

JSR SS.PUTREG :SAVE REGISTERS

EMT
BR 1ST71 ;BRANCH TO NEXT TEST
RPTRPI: CMP (SP)+,(SP)+ sRESTORE STACK

JSR PC,PUTREG s SAVE REGISTERS
CMP #DVA!RDY,CS1 :"1E' SHOULD BE LOW
BEQ 5?771 ;BRANCH IF GOOD

EMT
s'IE® FAILED TO RESET

SRR AAAAAA N A A AR ARk

S*TEST 71 INTERRUPT AT PROCESSOR AND DISK PRIORITY SAME
**PROCESSOR PRIORITY IS SET AT 5 (SAME AS THE DISK)
:«IE AND RDY IS SET. THIS SHOULD NOT INTERRUPT

AR AR AR A A AR RN R AR AR AAAAANRAAAAAAA AR AR A RS

TST71: SCOPE
MOV #71,TSTNM ;MOVE #71 TO TEST NUMBER
sRESET STACK

MOV #STACK,SP
;CLEAR DISK

JSR PC,CLDISK

MOV RPVEC ,RO :GET VECTOR ADDRESS

MOV #RPTRP2,(RO)+  :SET INTERRUPT VECTOR

MOV #PR?7, (RO) *SET SERVICE ROUTINE PRIORITY

MOV #PRS _PS :SET PROCESSOR PRIORITY

MOV #RDY ! IE ,aR1

MOV TIMCNT, $TMP1; COUNTER

18: DEC $TMP1 ;WAIT FOR INTERRUPT
BNE 1 *BRANCH IF NOT ZERO

;BEFORE THIS IS ZERO INTERRUPT SHOULD

s0CCUR
:NO INTERRUPT SO BRANCH

sRESTORE STACK
:SAVE REGISTERS

;PROCESSOR STATUS SAME
;AS DISK

BR TST72

RPTRP2: CMP (SP)+,(SP)+
JSR PC.PUTREG
EMT 21

AR AR AR AR AR AR AR AR AARAR AN AR AR AR AR AR RS

;*TEST 72 END OF DRIVE

s*THIS IS THE END OF TEST FOR ONE DRIVE

s*IF THERE ARE E DRIVES THEN THE PROGRAM

s*JUMPS TO TEST 5 FOR NEXT DRIVE TEST

s*END PASS IS REACHED ONLY AFTER ALL DRIVES ARE COMPLETE

SRR AA AR AR AA AR AR AN AR AAAAANAAAAA AR AN AR AN AR AR AR AR

7S172: scope

SEQ 0114

sRDY, IE IN RHSC1 SHOULD CAUSE INTERRUPT
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172 ND OF DRIVE

30434
30442

X0 oF o
- b b
o3&

o OO m

Ead oF o
— d
—E e —
wno—

Py Y Yy
—d el ) cd — d

4126 030620
6127

4128 030624
4129 030630
4150 030632
4131 030636
46132 030642
4133 030644
4134 030646

4135 030650
4136 030654

012737
004737

012737
104401
000424

-t O - o
8220ss 8888
WN N=WVIOr=N WNNNVON

SRSSss

NN -

g2
S=

000001
032054

000000
030462

001374
030546

001112

001112
001102
001402

001100
030765
001160

030762
006756

001376

001374
001354

001374
006756

001212

177776

3s:

1%:

2%:

MOV
JSR

MOV
TYPE

BR
.ASCIZ

MOV
TYPDS
TYPE
8R
LASCIZ

MoV
TYPDS
CLR
CLR
TST
BEQ

INC
TYPE
MoV
TYPDS
TYPE
JMP

#1,STIMES
PC,CLDISK

#0,PS
6658

::D0 1 ITERATION

sREINSTATE PS T0 0
,,TYPE ASCIZ STRING
GET OVER THE ASCIZ

43
<CRLF>/TOTAL ERROkS FOR THIS PASS ON UNIT NO./

UNIT,=(SP)

678
66$
/= /

$ERTTL,~(SP)
SERTTL

$TSTNM
SELECT
3%

$PASS
SENDMG
$PASS, = (SP)

(R1)+,R0

(R1) ,UNIT
TSTS

;GET READY TO TYPE UNIT NUMBER

:sTYPE ASCIZ STRING
:3GET OVER THE ASCIZ

:GET READY TO TYPE NUMBER OF ERRORS

:CLEAR TOTAL NUMBER OF ERRORS
sCLEAR TEST NUMBER

;STARTING FROM 200 ?

sTEST NEXT DRIVE IF SO

s INCREASE PASS COUNT
:TYPE END PASS #

sCONTINUE TESTING THIS DRIVE

sNO. OF UNITS PRESENT DECREMENTED
:BRANCH IF ALL DRIVES COHPLETE
sUNIT UNDER TEST

s TABLE

;1S THIS UNIT JUST TESTED

:BRANCH IF YES

+BRANCH IF NO
+THIS IS NEXT UNIT
sTEST NEXT DRIVE

SEQ@ 0115

C(



CZRJHEO RP04/5/6 DSKLS
END OF PASS ROUTINE

1

030660
030660 000004
030662 005037
30666 005037
030672 005237
030676 042737
030704 005327
30706 000001
030710 003022
030712 012737
030714 000001
030716 030706
030720 104401
030724 013746
30730 104405

M
PT2 MACRO v04.00 17-NOV-81 16:37:12 PAGE 11

001102
001212
001100
100000

030765
001100

030762
000042

012

.SBTTL END OF PASS ROUTINE

SRR AR AR AR AR AR AR AR T R AR AR AR AR AR AR AR ARRAAAAA AR AR A A ARRS

;*INCREMENT THE PASS NUMBER (SPASS)

;*TYPE ''END PASS #XXXXX'' (WHERE X IS A DECIMAL NUMBER)
;*IF THERES A MONITOR GO TO IT
;*IF THERE ISN'T JUMP TO TST1

$EOP:

001100

$EOPCT:

SENDCT:

$GET42:

$ENDAD :

$DOAGN:

$RTNAD :
000 SENULL:
105 SENDMG:

SCOPE

STSTNM
STIMES

$PASS
#100000,$PASS
PC)+

— o~

$DOAGN
%PC)+,3(PC)0

SENDMG
$PASS, - (SP)

. SENULL
a#42 RO
$DOAGN

PC.(RO)

a(PC)+

TST1

-1.-1.0
<15><12>/END PAS

:sZERO THE TEST NUMBER

:+ZERO _THE NUMBER OF ITERATIONS
s s INCREMENT THE PASS NUMBER
::Egg;; ALLOW A NEG. NUMBER

;s YES
s sRESTORE COUNTER

;2TYPE "END PASS #''

:sSAVE SPASS FOR TYPEOUT

2260 TYPE=-=DECIMAL ASCII WITH SIGN
ssTYPE A NULL CHARACTER

22GET MONITOR ADDRESS

J2BRANCH IF NO MONITOR

s2CLEAR THE WORLD

2:G0 TO MONITOR

;s SAVE ROOM

ssFOR

J:ACTN

2 RETURN

s sNULL CHARACTER STRING

S'w/

SEQ 0116
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000000

005037
104401
000421

013746
104402
104401
000414

013746

177776
031016

003610
031074

001110

001223
031144

031224

031272
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CZRJHEO RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 12
END OF PASS ROUTINE

J oA AR AR AR A AR RN R AR RN AR AR AR RAARARCRA AT D

s*HERE IS A DETAILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS.
s*ON HITTING AN ZRROR IF THE LOOP ON ERROR SWITCH IS SET, THE
: *PROGRAM GOES BACK = USUALLY BACK TO THE BEGINNING OF THE TEST.

;*WHEN THIS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
:*THE PROGRAM GOES BACK TO CAN BE CHANGED.

;*THE RESTRICTIONS TO THE POINT WHERE THE PROGRAM CAN GO ARE:

:*1, IT MUST BE WITHIN THE TEST UNDER CONSIDERATION

o *

:*5. LOOP ON ERROR SWITCH MUST BE SET
« _THE ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATION

;*IF THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
:*THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP ON
s*TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
s*THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
'COHES TO THE END OF THE TEST UNDER CONSIDERATION.

tAFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
:*NORMAL OPERATION WILL CONTINUE.

;:ttttt!tttt!tttttttttttiitiittttlit.itttiitittiiitt.tttttttttt't

TESTAD:

OPERSEL :

.::658:

648:

0

CLR
TYPE
BR
.ASCIZ
MOV
TYPOC
TYPE
BR
LASCIZ
MOV
TYPOC
TYPE
TYPE
BR
.ASCIZ
TYPE
BR
.ASCIZ
TYPE
BR
LASCIZ
RDOCT
ADD
MOV
TYPE

BR
.ASCIZ

;FIRST ADDRESS OF TEST

sMAKE PROCESSOR STATUS ZERO
653 ..TYPE ASCIZ STRING
643 GET OVER THE ASCIZ
<CRLF>/THE PROGRAM WAS IN TEST NUMBER /

TSTNM,-(SP) sGET READY TO TYPE TEST
:NUMBER

678 ..TVPE ASCIZ STRING
66% :GET OVER THE ASCIZ
<CRLF>/THE LOOP BACK PC WAS /

$LPERR,~(SP) sGET READY TO TYPE LOOP BACK PC

.SCRLF

.69% ;s TYPE ASCIZ STRING

683 ::GET OVER THE ASCI2

<CRLF>/SET LOOP ON ERROR OR LOOP ON TEST SWITCH/

718 ::TYPE ASCIZ STRING
708 :GET OVER THE ASCIZ
<CRLF>/TYPE THE FIRST PC OF THE TEST/

738 ::TYPE ASCIZ STRING
728 GET OVER THE ASCIZ
<CRLF>/ FOLLOWED BY A CARRIAGE RETURN /<CRLF>

#2,(SP) :GET LPADR
(SP)+,SLPADR
75% ..TYPE ASCIZ STRING

43 GET OVER THE ASCIZ
<CRLF>/TYPE THE PC WHERE YOU WANT/

SEa 0117

€l
CF



40 031412
031416

031520
41 031520
42 031522
22 031526

51 031542
52

53

56

55 031546
031552

v
o

104401
000440

005037

005037
000002

031420

034562

001426
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CZRJHEO RPO4/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 12-1
END OF PASS ROUTINE

TYPE 778
BR ?

ssTYPE ASCIZ STRING
:sGET OVER THE ASCIZ

SEQ 0118

63 .
53‘7’: .ASCIZ <CRLF>/ THE PROGRAM TO LOOP BACK TO FOLLOWED BY A CARRIAGE RETURN /<CRLF>

RDOCT
MOV (SP)+,$LPERR
MOV $LPADR, = (SP)

;THIS CLEARS UP GARBAGE

CLR NOSYNC
CLR TSECC
CLR TSECCG

CLR TESDTE
RTI

:GET LPERR

sCLEAR FLAG FOR HEADER ERROR COMMANDS
sCLEAR FLAG FOR ECC TEST
sWHEN =177777 IT 1S AN ECC TEST
JWHEN =0 IT IS NOT AN ECC TEST

:EVEN IN AN ECC TEST EVERY CLOCK
;1S NOT TC GENERATE ECC
:1IF =177777 GENERATE ECC
1F =0 DO NOT GENERATE ECC

:DRIVE TIMING ERROR TEST
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SAVE REGISTERS ROUTINE

} .SBTTL SAVE REGISTERS ROUTINE
3 A e e e e ety
4 :THIS SAVES THE CONTENTS OF ALL HARDWARE REGISTERS
2 s IN MEMORY LOCATIONS TAGED FROM ‘WC'' TO "EC2
7 :
8 sTHIS IS DONE SO THAT COMPARES ARE DONE WITH SAVED LOCATIONS
o JAND NOT THE REGISTERS THEMSELVES. THIS WILL MAKE
10 sERROR PRINTOUTS FOR GOOD AND BAD DATA ALWAYS DIFFRENT
15 JINRR R AR R AR AR RN AR AN AN AR AR ARE AR NRNOAANSE
1
13 031554 PUTREG:
031554 010046 MOV RO,=(SP) :sPUSH RO ON STACK
031556 010146 MOV R1,-(SP) :sPUSH R1 ON STACK
031560 010246 MOV R2,-(5P) ::PUSH R2 ON STACK
14 031562 012700 001232 MOV #RHWC ,RO +sSTARTING ADDRESS OF REG
15 031566 012701 001306 MOV OHC.Ri :STARTING ADDRESS OF SAVE LOCATIONS
16 031572 012702 000023 MOV ARHCC-RHWC+2/2 ,R2 :NUMBER OF REG. INTO R2
17 031576 013021 108: MOV a(RO)+,(R1)+ :SAVE HARDWARE REG.
18 031600 005302 DEC R2
19 031602 001375 BNE 108
20 031604 012602 MOV (SP)+ ,R2 ;:POP STACK INTO R2
031606 012601 MOV (SP) + ,R1 s+sPOP STACK INTO R1
031610 012600 MOV (SP)+ R0 :sPOP STACK INTO RO
21 031612 000207 RTS PC

SEQ 0119




CZRJHEQ RPO4/5/6 DSKLS

FLOAT 1 AND 0

1

2

3

4

5

9

8 031614 000000
9 031616 000
}? 031620 000000
1% 031622 012537
13 031626 012504
14 031630 010437
15 0316364 010537
16 031640 062705
17 031644 012703
18 031650 004737
19 031654 004737
20 031660 000241
21 031662 006103
22 031664 005703
23 031666 001370
24 031670 000205
25 031672 005103
26 031674 012737
27 031702 010337
28 031706 005137
29 031712 043737
30 031720 005137
31 0317264 013714
32 031730 011437
33 031734 005137
34 0317640 043737
35 031746 005137
36 031752 023737
37 031760 001403
38 031762 004777
39 031766 104413
40 031770 000207

010
PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 14

031614
031620
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032034

001124

001126
001126

.SBTTL FLOAT 1 AND O

SRR AR AR AN AR A AN RN RAARARAARAARAAARARAAAAARAAAAARAATAA NS

s*FLOAT A ONE AND A ZERO THRU A DESIGNATED REGISTER
;*ABSOLUTE ADDRESS OF REG. UNDER TEST IS IN Ré

MR A AR At d it d ittt di i it iaddd it diididatddidsd])

MASK :
LERR:

0
0

REGADR: 0

BITST:

BLT1:

BLT2:
BLT3:

1$%:

;BITS UNDER TEST
sERROR HLT ADDRESS

(R5) +,MASK sFETCH DATA MASK
(R5)+,R4 :GET ADDRESS OF REG. UNDER TEST
R4 ,REGADR

R5,LERR ;GET ERROR RETURN ADDR.

#4,R5  :MODIFY RETURN ADDR. TO JUMP OVER RTS
#1,R3 _ :INITIALIZE DATA PATTERN

PC.BLT2 ;OUTPUT FLOATING ZERO

PC.BLT2 ;OUTPUT FLOATING ONE

gg :SHIFT PATTERN

BLT1 :BRANCH IF NOT COMPLETE
RS *RETURN TO TEST

R3 :COMPLEMENT PATTERN
#BLT3,LAD *SET SCOPE LOOP
R3,$GDDAT :STORE GOOD DATA

MASK AND MASK WITH PATTERN
MASK,SGDDAT; CLEAR THE REST

MASK ;RESTORE MASK

$GDDAT, (R4) :0UTPUT TO REGISTER
‘22&.SBDDAT :INPUT FROM REGISTER
MASK , SBDDAT :AND MASK OUT RECEIVED DATA
MASK *RESTORE MASK
$GDDAT,$BDDAT; 1S DATA CORRECT

1% ;BRANCH IF GOOD
PC.,aLERR 160 TO REPORT ERROR

PC ;LOCAL SCOPE LOOP

SEQ@ 0120
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CLEAR MEMORY R0UTINE

5 .SBTTL CLEAR MEMORY ROUTINE
3 :THIS CLEARS ANY BLOCK OF MEMORY
g FILLING IT WITH ANY DATA
é S CALL
7 ; JSR RO, CLAREA
8 ; LWORD X ;STARTING ADDRESS OF BLOCK
S : .WORD Y
}g : JWORD 2 ;:DATA TO BE FILLED
12 *R1 WILL HAVE STARTING ADDRESS OF BLOCK TO BE FILLED
13 *R2 AFTER SUBTRACTION WILL HAVE TWICE NUMBER OF LOCATIONS
}g as WILL HAVE DATA TO BE FILLED
}9 70 AVOID DIVIDE KOUTINE TWO DECREMENT R2 WILL BE USED
18 031772 CLAREA:
031772 010146 R1,=(SP) ::PUSH R1 ON STACK
031774 010246 MOV RZ.-(SP) ::PUSH R2 ON STACK
031776 010346 MOV R3.=(SP) ::PUSH R3 ON STACK
19 032000 012001 MOV (ROY+,R1 :FROM
20 032002 012002 MOV (RO)+.R2 ;10
21 032006 012003 MOV (RO)+.R3 *DATA
32006 160102 SU8 R1,R2" *NO. OF LOCATIONS MINUS TWO
23 032010 062702 000002 ADD :z R2 :GET TWICE NO OF LOCATIONS
24 032014 01032 1$: MOV R3.(R1)+ :MOVE IN DATA
25 032016 005 DEC R2
26 032020 005302 DEC R2
27 03202z 001374 BNE ;:BRANCH IF NOT COMPLETE

032030
29 032032 000200

1$
MOV (SP)+,R3
MOV (SP)+,R2
MOV égP)*.R1

..POP STACK INTO R3
;POP STACK INTO R2
..P?GRSTACK INTO R1

SEQ 0121
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LOCAL T

1 .SBTTL LOCAL TRAPS

g 032034 000000 LAD: 0

4 03%036 032777 001000 147074 T.SCOP: BIT #SW09,aSWR

5 032044 001402 BEQ 1$

6 032046 013716 032034 MoV LAD, (SP)

g 032052 000002 18: RTI

9 ;EXAMPLE OF THE USE OF THE ABOVE

}? ;THIS WILL LOOP 257055" X: AND SCOP1 PROVIDED THERE IS NO ‘NEWTST"
12 Xz === el

13 ; S o

14 : sas =

}2 : SCOP1

}g .SBTTL CLEAR DISK ROUTINE

19 032054 013701 001240 CLDISK: MOV RHCS1.R1 ;R1 WILL BE CONTROL AND STATUS1
20 032060 013702 001236 MOV RHCS2.R2 R WILL BE CONTROL AND STATUSZ
21 032064 013703 001262 MoV RHDS1,R3 WILL BE DISK STATUS REGISTER1
%% 032070 013704 001242 MoV RHER1,R& R4 WILL BE ERROR REGISTER M
24 032074 012712 000040 MoV #CLR.aR2 sCLEAR ALL REG.

25 032100 013712 001374 MoV UNIT.aR2 sREINSTATE UNIT NO.

26 032104 005011 CLR aR1 sCLEAR FUNCTION BITS

27 032106 012777 177777 147142 MoV #=1,3RHAS sCLEAR ATTENTION BITS

28 032114 000207 RTS PC

SEQ 0122




6 10
CZRJHED RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-81 16:37:12 PAGE 17 SEQ@ 0123

CHECK DISK STATUS ROUTINES

} .SBTTL CHECK DISK STATUS ROUTINES
3 L L L T T T T
i *THIS CHECKS THAT DEVICE AVAILABLE (DVA) AND READY (RDY) IN RHCS1 =1
5 :*AND CHECKS THAT DEVICE PRESENT (DPR), DEVICE READY (DRY) IN RHDS1 = 1
6 ;*IT ALSO CHECKS THAT ALL OTHER BITS IN THESE REGISTERS = 0
7 L e e T T T R e LT L LT e e e
8
9 032116 011637 001414 CHECKT: MOV (SP) ,PCJSR sSAVE PC OF JSR+4
10 032122 162737 000004 001414 sus #4,PCJISR :GET PC OF JSR
11 032130 004737 031554 JSR PC,PUTREG :SAVE REGISTERS
}% 032134 022737 004200 001314 cMP #DVA'RDY,CS1 2=gS;ESggng HAVE DEVICE AVAILABLE
}g 032142 001423 BEQ 3s :BRANCH IF GOOD TO RHDS1 CHECK
16 032144 032737 004000 001314 BIT #DVA,CS1 :BAD SO TEST DEVICE AVAILABLE
17 032152 001004 BNE 1$ sTEST READY IF DVA THERE
18 032154 010137 001122 MoV R1,$BDADR ;ADDRESS OF BAD REGISTER (RHCS1)
19 032160 104026 EMT 26
20 sAVAILABLE AT START OF TEST
g; 032162 000413 BR 3s sBRANCH TO RHDS1 CHECK
23 032164 032737 000200 001314 1$: BIT #RDY, CS1 ;TEST READY
26 032172 001003 BNE 2$ :IF RDY THERE BRANCH
25 0321764 010137 001122 MoV R1,$BDADR :ADDRESS OF BAD REGISTER (RHCS1)
26 032200 104026 EMT 26
27 ;AT THE START OF TEST
28 032202 000403 2s: BR 3$ sBRANCH TO NEXT COMPARE
29 032204 010137 001122 MoV R1,$BDADR ;ADDRESS OF BAD REGISTER (RHCS1)
30 032210 104026 EMT 26
3 :THAN DVA AND RDY SET
32 :ALL OTHER BITS SHOULD BE 0
gz ;AT START OF TEST
35 032212 013746 001336 3s: MOV DS1,-(SP) :GET RHDS1
36 032216 042716 001100 BIC #VVIPROG,(SP)  :CLEAR VV AND PROGRAMABLE BIT
37 032222 022726 000600 CMP #DPR!DRY,(SP)+ :RHDS1 SHOULD HAVE THESE SET
38 032226 001424 BEQ 8s :RETURN TO TEST IF GOOD
40 032230 032737 000400 001336 4S: BIT #DPR,DS1 ;BAD SO TEST DRIVE PRESENT
41 032236 001004 BNE 5% sCHECK DRY IF GOOD
42 032240 010337 001122 MOV R3.,$BDADR :ADDRESS OF BAD REGISTER (RHDS1)
43 032244 10402 EMT 26
44 032246 00041 BR 7$ :BRANCH OUT
45 032250 032737 000200 001336 58%: BIT #DRY,DS1 sTEST DRIVE READY
46 032256 001004 BNE 63 :IF DPR WAS THERE SO BRANCH
7 032260 010337 001122 MoV R3,$8DADR +ADDRESS OF BAD REGISTER (RHDS1)
48 032264 104026 EMT 6
49 032266 000403 BR $ :BRANCH OUT
50 032270 010337 001122 6$: MoV R3.,$BDADR :ADDRESS OF BAD REGISTER (RHDS1)
51 032276 104026 EMT 26
33 AL OTHER BITS SHOULD BE 0
gg 032276 000207 7$: RTS PC :RETURN TO TEST AND HALT - FATAL ERROR
56 032300 062716 000006 8s: ADD #6, (SP) sADJUST STACK PTR TO GET OVER HALT IN TEST
57 032304 000207 RTS PC +RETURN TO TEST AND CONTINUE TESTING
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CHECK DISK STATUS ROUTINES

58

59 ttttttttttttttttttttttttttttttttttttttttttttttttit'tttttttttt.'
60 rrnxs CHECKS THAT DEVICE AVAILABLE (DVA) AND READY (RDY) IN RHCS1 = 1
61 **AND CHECKS THAT DEVICE PRESENT (DPR), DEVICE READY (DRY) IN RHDS1 = 1
1%, -xr DOES NOT CHECK THAT OTHER BITS IN THESE REGISTERS = 0

63 ttltttltttttﬁttttttttttttttttttttttttttittttttt'tttitttitttttﬁt
64

65 032306 011637 001414 CHECKE: MOV (SP) ,PCJSR :SAVE PC OF JSR+4

66 032312 162737 000004 001414 SUB #4,PCJSR *GET PC OF JSR

67 032320 004737 031554 JSR PC.PUTREG *SAVE REGISTERS

68 032324 032737 000200 001314 BIT #RDY,CST *RHCS1 SHOULD HAVE DEVICE AVAILABLE
69 *AND BE READY

70 032332 001004 BNE 18 *BRANCH IF GOOD

71 032336 010137 001122 MOV R1,$BDADR *FAILING REGISTER

72 032340 104026 EMT 26

73 :DOES NOT HAVE DVA, RDY

;g 032342 000427 BR 4 *BRANCH

;3 032344 032737 004000 001314 18: BIT #DVA,CS1 :zgsgesuggko HAVE DEVICE AVAILABLE
78 032352 001004 BNE 28 *BRANCH IF GOOD

79 032354 030137 001122 MOV R1,$BDADR *FAILING REGISTER

80 032360 104026 EMT 26 :

81 :DOES NOT HAVE DVA, RDY

82 032362 000417 BR 4 *BRANCH OUT

83 032364 032737 000200 001336 2%: BIT #DRY,DS1 *RHDST SHOULD HAVE DPR,DRY

84 032372 001004 BNE 3 :BRANCH IF THERE

85 032374 010337 001122 MOV R3,$8DADR :FAILING REGISTER RHDS1

86 032400 104026 EMT 26

87 032402 000407 B8R 4 ;BRANCH OUT

88 032404 032737 000400 001336 3$: BIT #DPR,DS1 :RHDS1 SHOULD HAVE DPR,DRY

89 032412 001004 BNE 3 :BRANCH IF THERE

90 032414 010337 001122 MOV R3,$BDADR :FAILING REGISTER RHDS1

91 032420 104026 EMT 26

g% 032422 000207 48: RTS PC JRETURN TO TEST AND HALT = FATAL ERROR
94 032424 062716 000006 58: ADD #6, (SP) ;:ADJUST STACK TO GET OVER HALT IN TEST
gg 032430 000207 RTS PC :RETURN TO TEST AND CONTINUE TESTING
97 .SBTTL WAIT LOOP

98 ;:ttttttttttttttttttttttttttttttittttttttttttttttttttttttttt.tttt
99 s*WAIT LOOP
100 :*ONE LOOP OR ONE COUNT = 5.15 MICROSEC WITH BIPOLAR MEMORY (MIN)
101 :*ONE LOOP OR ONE COUNT = 11.86 MICROSEC WITH CORE (MIN)

102 :+WITH CORE ERROR IS INDICATED AFTER ABOUT 650 MILLISEC (MIN)

]82 :;ttttttttttttttttttttttttttttttttttttttttttttttttitt!tttlttttttl

1

}32 032432 177777 TIMCNT: 177777 :WAITING COUNT

107 032434 010046 WAIT.T: MOV RO,=(SP) :SAVE RO

108 032436 016600 000002 MOV 2(5P) RO :GET ADRSSS OF aeg. ADDRESS

109 032442 010037 001204 MOV RO,$TMP ‘WAT PC+

110 032446 162737 000002 001204 SUB 42 .$TMP *WAT PC FOR TVPEOUT

111 032454 012037 001176 MOV (RO)+,$TMPO qur REGISTER ADDRESS

112 032460 012037 001200 MOV (RO)+.STMP1 :WAIT ON BIT
113 032464 010066 000002 MOV RO,2(SP) *RESTORE RETURN ON STACK
114 032470 012600 MOV (SP)+,RO *RESTORE R
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WAIT L "
}}2 032472 013737 032432 001202 MOV TIMCNT,$TMP2;: TEMPORARY COUNT
117 032500 033777 001200 146470 18: BIT $TMP1,38TMPO ;1S REQUIRED BIT THERE?
118 032506 001021 BNE 2$ *BRANCH IF YES
119 032510 005337 001202 DEC $TMP2 +COUNT
120 032514 001371 BNE 18 *BRANCH IF NOT TIME UP
121 032516 013737 032432 001202 MOV TIMCNT,$TMP2; TEMPORARY COUNT
122 oszsga 033777 001200 146444 3$: BIT . S$TMP1,3$TMPO’ ;IS REQUIRED BIT THERE?
122 032532 001007 BNE 28 *BRANCH IF YES
124 032534 005337 001202 DEC $TMP2 : COUNT
125 032540 001371 BNE 3 :BRANCH IF NOT TIME UP
126 032542 017737 146430 001126 MOV a$TMPO,$BDDAT  :REGISTER CONTENTS
127 032550 104016 EMT 16
153 032552 000002 28: RTI
}g? sCALL FOR THE ABOVE WAITLOOP IS
132 ; MOV 3A,. XS ;A CONTAINS REGISTER ADDRESS
}gz : - - - :HENCE XS WILL HAVE ABSOLUTE REG. ADR.
136 : WAT
137 X$: 0 ;ABSOLUTE REG. ADDRESS UNDER WAIT
138 : .WORD 0 :BIT WAITED FOR
139 : + CONT INUE

SEQ 0125
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SAVE ROUTINE
; .SBTTL SAVE ROUTINE
3 : 2 2323333333333 3233330203233 3 8323333333232 333332332332 222202 23
4 *THIS IS A SUBROUTINE TO READ & SAVE REGISTERS
5 :IN THE REGISTER TABLE TO ANY LOCATION
6 sTHE CALL IS
7 :JSR  RO,SAVER
8 :FROM
9 : 70
}g :NUMBER OF WORDS SAVED
12 032554 SAVER:
032554 010146 MOV R1,=(SP) ::PUSH R1 ON STACK
032556 010246 MOV R2,=(SP) ::PUSH R2 ON STACK
032560 010346 MOV R3.=(SP) ::PUSH R3 ON STACK
13 032562 012001 MOV (RO)+,R1 :FROM
14 032564 012002 MOV (RO) +.R2 :T0
15 032566 012003 MOV (RO)+.R3 *NUMBER
16 032570 013122 18: MOV a(R1)+,(R2)+  :SAVE REGISTER CONTENTS
17 032572 005303 DEC R3 + COUNT
18 032574 001375 BNE 13 *BRANCH IF NOT DONE
19 032576 012603 MOV (SP)+,R3 +:POP STACK INTO R3
032600 012602 MOV (SP)+.R2 ::POP STACK INTO R2
032602 012601 MOV (SP) +.R1 ::POP STACK INTO R1
5? 032604 000200 RTS RO
sg .SBTTL WRITE CHECK ROUTINE
24 ;:tttttttlttttttttttttttttttttttttttttttttttltttttttttttttttttttt
25 :THIS IS A SUBROUTINE TO DO WRITE CHECK HEADER AND DATA
26 :CYLINDER 0, TRACK 1, SECTOR 1, KEYS 0
27 22 238 22 2 R a2 3323331333883 8 3 i 2 3323333233383 23232223323322233222]
28
53 ;THESE ARE TO SET UP FOR DISKLESS USE ONLY
31 032606 012737 010000 036710 WRCHHD: MOV #FMT22,CYL ;CYLINDER O FORMAT 16 BIT WORDS
32 032614 112737 000001 036713 MOVB  #1,SECOTR+1 : TRACK=1
33 032622 112737 000001 036712 MOVB  #1.SECOTR :SECTOR=1
3% 032630 005037 036714 CLR KEY1 ‘KEY1=
35 032634 005037 036716 CLR KEY2 ‘KEY2=
36 032640 012737 000044 036770 MOV #36. ,DAWORD *NO OF DATA WORDS
37 032646 005037 036720 CLR x *THIS IS A READ OPERATION
38 032652 004537 033270 JSR RS.CRC ;GO TO CALCULATE CRC
39 032656 036710 CYL
2? 032660 040610 WCRC
2% :THESE ARE REGULAR SETUPS
44 032662 004737 032054 JSR PC,CLDISK :SET UP GENERAL REGISTERS
45 :AND CLEAR DISK REGISTERS
46 032666 012777 177730 146336 MOV #-40. , aRHWC *36 DATA WORDS 4 HEADER WORDS
47 032674 012777 002544 146332 MOV #REINTO,3RHBA  :STARTING ADDRESS OF READ BUFFER
48 032702 112746 000001 MOVB  #1,-(SP} +SECTOR=1
49 032706 112766 000001 000001 MOVB  #1.1(SP) :TRACK=1 IN UPPER BYTE
50 032714 012677 166324 MOV (SP)+ @RHDST  :TRACK=1, SECTOR=1 IN RHDST
012777 014000 146322 MOV #FMT28'ECI,3RHOF ;16 BIT WORDS

51 032720
52 ;ECC CORRECTION INHIBIT BECAUSE

SEQ 0126

M~
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WRITE CHECK ROUTINE
53 :ECC LOGIC IS NOT CHECKED YET
5% ogzr;g 005077 143320 CLR aRHCA +CYLINDER=0
§5 0327 04737 032116 JSR PC,CHECKT :CHECK THAT DVA,RDY,DPR,DRY = 1
032736 04401 053407 TYPE LCPHALT sAND THAT NO OTHERS = 1. CANNOT CON-

sTINUE TESTING IF BOTH AREN'T TRUE

032742 000000 HALT :STOP THE TEST
29 032744 013711 001450 . MoV WRCHDT ,aR1 :?ﬁ%gika?ggl HEADER AND DATA=52
58 032750 004737 036550 JSR PC,COMHD ;WRITE CHECK HEADER AND DATA
59 sSAME AS READ HEADER AND DATA

60
61 032754 000207 RTS PC sRETURN TO WRITE CHECK TEST
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COMPARE ROUTINE

= OOV~ NN —

—_—

032756

- b b b b b
VNN W

5% 033022
24 033024

010146

037030

001124
001126
037030
001406

146124
146120
146052

177177
000200

.SBTTL
;THIS IS

LR FE R

1%:

2$:
5%:

3s:
4$:

" MoV R1,=(SP)

COMPARE ROUTINE

A SUBROUTINE TO COMPARE TWO BLOCKS iN MEMORY
R1 HAS GOOD DPATA BUFFER ADDRESS
R2 HAS TEST DATA BUFFER ADDRESS

$TMPO HAS ADDRESS OF RETURN ON ERROR TO PRINT HEADER
$TMP1 HAS ADDRESS OF RETURN ON ERROR TO PRINT DATA
R3 HAS NUMBER OF WORDS TO BE COMPARED

R4 HAS ONE MORE THAN NUMBER OF WORDS TO BE COMPARED

:2PUSH R1 ON STACK
MOV n%.-(sp) ::PUSH R2 ON STACK

R3,=(SP) ::PUSH R3 ON STACK
MOV R&.=(SP) ::PUSH R4 ON STACK
MOV RS.=(SP) *:PUSH RS ON STACK
MOV (RO)+,R1 :ADDRESS OF GOOD DATA BUFFER
MOV (RO) +.R2 :ADDRESS OF TEST DATA BUFFER
MOV (RO)+.R3 *NO OF WORDS TO BE COMPARED
MOV (RO)+.,$TMPO
MOV (RO)+,STMP1
MOV (RO) ,RO
MOV gz.ni

MOV R4 , ERWORD
CMP §§i)+,(nz>o

RETURN ON NO ERROR
:NO OF WORDPS TO BE COMPARED

:FOR ERROR WORD NO
s COMPARE GOOD WITH TEST DATA

BEQ sBRANCH IF GOOD
MOV =(R1) ,$GDDAT :GOOD DATA

MoV =(R2) ,$BDDAT :BAD DATA

suB R3,ERWORD :ERROR WORD NO.

TST ERFLGS ;ANY ERRORS ALREAY THERE
BNE 2% :BRANCH IF YES
JSR ;g.asrnpo sRETURN TO PRINT HEADER

BR
JSR PC,asTMP1
CMP (R1)+,(R2)+
MOV asSwR, = (SP) “GET SWITCH SETTING
BIC #*c600, (SP) *KEEP ONLY SWITCH 7 AND 8
CMP #SW07, (SP)+ 21S 7 SET AND 8 RESET

4$ *BRANCH OUT IF YES
DEC R3 +COUNT
BNE 13 *BRANCH IF ALL NOT DEVICE

MOV (SP)+,R5 ::POP STACK INTO RS
MOV (SP)+ R4 ::POP STACK INTO Ré
MOV (SP)+,R3 ::POP STACK INTO R3
MOV (SP)+,R2 ::POP STACK INTO RZ
MOV (SP)+,R1 :;POP STACK INTO R1
RTS RO sRETURN TO MAIN PROGRAM

sRETURN TO PRINT DATA

*RETURN ON ERROR TO PRINT HEADER
*RETURN ON ERROR TO PRINT DATA

:BRANCH TO AVOID PR{NTING NEXT ERROR
sUNDO =(R1) AND =(R2) FOR ERRORS

SEQ 0128

T ey
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WRITE CHECK DATA

— i i e e e
F BRERRXS

W NWWWWNWWN
W WWWWNWWW

b
o
o
&~
W
W
~

==l BN lelelelelel=]
W
b
~
o
o
W
o
~
-
o

W) = OO 00 NON N 8 AN = O G 00 YO VI SN WNIN) =
W
(W
.
~
nN

POPININD b b e cd e d o b

24 033174
25

2 033232

e

5 033240
36 033244
033250

033254

)

000207

010000

036720
033270

032054

177740
002544
000001
000001
146012
014000

146006
032116
053407

001446
036550

146024
146020

000001
146010

.SBTTL WRITE CHECK DATA

SRR A AR A A AR TR IR R AR AR AR A AN AR AR RN AN AR AR

THIS IS A SUBROUTINE TO DO WRITE CHECK DATA

CYLINDER 0, TRACK 1,

SECTOR 1, KEYS 0

ttttiitttttItttititii't*titiitttttItttttt*t'ttttttttttittittt't

sTHESE ARE TO SET UP FOR DISKLESS USE ONLY

WRCHDA: MOV
MOovB
Movae
CLR
CLR
MOV
CLR

JSR
CyL
WCRC

#FMT22,CYL
#1,SECOTR+1
#1,SECOTR
KEY1

KEY2
:32..DAUORD

R5.,CRC

s THESE ARE REGULAR SETUPS

JSR

MOV
MOV
MOvB8
Mov8
MOV
MOV

CLR
JSR
TYPE

HALT

MOV
JSR

RTS

PC.CLDISK

#-32. ,3RHWC
#REINTO,3RHBA
#1,-(SP)
#1.1(5P)
(SP)+,3RHDST
#FMT22'EC1,3RHOF

aRH{A
PC,CHECKT
LCPHALT

WRCHEK ,aR1
PC,COMHD

PC

CVLINDER 0O FORMAT 16 BIT WORDS
s TRACK=1
SECTOR-1

NO OF DATA WORDS
sTHIS IS A READ OPERATION

;GO TO CALCULATE CRC

sSET UP _GENERAL REGISTERS
sAND CLEAR DISK REGISTERS

:36 DATA WORDS 4 HEADER WORDS
;STARTING ADDRESS OF READ BUFFER

s SECTOR=1

s TRACK=1 IN UPPER BYTE

:TRACK=1, SECTOR=1 IN RHDST

:16 BIT WORDS

;ECC CORRECTION INHIBIT BECAUSE
:ECC LOGIC IS NOT CHECKED YET
: CYLINDER=0
sCHECK THAT DVA,RDY,DPR,DRY = 1
sAND THAT NO OTHERS = 1. CANNOT CON-
sTINUE TESTING IF BOTH AREN'T TRUE
:STOP THE TEST
;WRITE CHECK DATA=50 INTO RHCS1

sWRITE CHECK HEADER AND DATA
sSAME AS READ HEADER AND DATA

;RETURN TO WRITE CHECK TEST

T

SEQ 0129
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CRC GENERATION ROUTINE

VIS N = O 000 NO WSS N = O 0 00 N0 WSS WK =

ANININI NN NI NI NI NI N~ b cd b b cd cd s b
Voo~

30 033270
033270

— d o e b
NS VOS RS NS

SEFRR3SR
NNNN=OO OO OO

o
W
g
(Vv v

wnornorow
~
W
~

006037
006

001210
000004
001204
000020
001204
001204
001210
000001
100000

001210
040000
100000

001176

001292
001206

.SBTTL CRC GENERATION ROUTINE

LR TR P N T N N N

srnpi - NUMBER OF BITS PER WORD = 16
$TMP3 - TEMPORARY REG.
$TMP4L - TEMPORARY REG TO TRANSFER CARRY
$TMPS = THIS HAS DATA BIT VALUE D
;FETCH DATA BIT D
;B =D XOR 16
:C =B XOR 2
;E =B XOR 15
*ROTATE RIGHT ONE POSITION
:B GOES TO POSITION 1
:C GOES TO POSITION 3
*E GOES TO POSITION 16
‘REPEAT 64 TIMES
; CALL
; JSR RS.CRC
; .WORD X :FIRST LOCATION AT
; JWORD ¥ :PUT CRC IN WCKC FOR READ GCRC FOR WRITE
CRC:
MOV RO,=(SP) ::PUSH RO ON STACK
MOV (R§)+,R0 :GET POINTER TO CYL NO.
MOV R1,-($P) ::PUSH R1 ON STACK
MOV a;.-csp) ::PUSH R2 ON STACK
MOV R3.=(SP) ::PUSH R3 ON STACK
MOV R&,=(SP) S:PUSH R4 ON STACK
CLR R1 :CLEAR WORKING LOCATION
CLR srnps
MOV STMPO :WORD COUNT
168: MOV (nb)o $TMP3 :TEMPORARY WORD STORAGE
MOV #16. ,$TMP? :BIT COUNT
MOV srnp3 $TMPS TEHPORARV uono STORAGE
158:  ROR $TMP3 :GET LSB INTO ‘'
ROR $TMPS :GET ABOVE "c" INTO STMPS
BIT #81T0.R1 21S POSITION 15 HIGH
BEQ 1$ *BRANCH IF POSITION 16 LOW
ggv 5gxr1s.a3 *GET POSITION 16
18: CLR R3 :GET POSITION 16
28: ADD $TMPS,R3 :XOR POSITION 16 WITH D
:T0 GIVE B
BIT #81T14 R :1S POSITION 2 HIGH
BEQ 3s *BRANCH IF POSITION 2 LOW
ng zgxr1s.nz *GET POSITION 2 |
38: CLR n; :GET POSITION 2
is: ADD R2 ‘XOR B WITH POSITION 2

SEQ 0130

;THIS IS A SUBROUTINE TO CALCULATE CRC FOR THE FOUR

HEADER WORDS AND STORE THEM IN 'WCRC'' AND ‘‘GCRC'’
R1 = REGISTER FOR CRC, INCREMENTED CRC VALUE IS HERE
R2 = THIS HAS BIT POSITION 2 VALUE C
R3 = THIS HAS BIT POSITION 16 1.E. OUTPUT BIT VALUE B
R4 - THIS WAS BIT POSITION 15 VALUE E
$TMPQ - NUMBER OF WORDS
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CRC GENERATION ROUTINE

ViV
A v &
o
§{=m><>c>
N — —

o

@

NN

OO OoNN

0335
85 033542 000205

000002
100000

001206

100000
100000

020000
020000

000001

000001
001202

001176

5%:
6%:

BIT
BEQ
MoV
BR

CLR
ADD

ROR
ROR
TST
BMI
BIC
BR

BIS
TST
BMI
BIC
BR

BIS
TST
BMI
BIC

#BIT1,R1
5$
#BIT15,R4
68

R¢
R3.Ré

(SP)+, KO
RS

TO GIVE

*GET POSITI

ON
:GET POSITION
:XOR POSITION
:TOGIVEE
:GET LSB INTO '°C
$Er ABOVE C INTO R1

BRANCH IF B8=1
:SET B8 IN POSITION 1

SET B IN POSITION 1
TEST C

.BRANC IF C=1
;GET C IN POSITION 3

GET CEIN POSITION 3

:BRANCH IF E=1
sGET E IN POSITION 16

'GET E IN POSITION 16
:BIT COUNTER

BRANCH IF 16 NOT DONE
*WORD COUNTER

BRANCH IF & NOT DONE
PUT CRC WHERE DESIRED
:;POP STACK INTO Ré&
;:POP STACK INTO R3
;:POP STACK INTO R2
J:POP STACK INTO R1
2:POP STACK INTO RO

ON 15 LOW

WITH B

SEQ 0131
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SIMULATED DISK SETUP
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.SBTTL SIMULATED DISK SETUP

sTHIS IS A SUBROUTINE TO SET UP THE SIMULATOR DISK FOR

sCYLINDER O (16 BITS PER WORD)
:TRACK11, SECTOR 1

TKEY2 1
:CRC THROUGH THE JSR RS,CRC
256 WORDS OF 177400

; CALL
: JSR PC,SETDSK
SETDSK:
MOV RO,=(SP)
MOV R1.=(SP)
MOV R2.=(SP)
MOV #177400,R0
MOV #256. ,R1
MOV #DISK .R2
18: MOV RO, (R2)+
DEC R1
BNE 13
MOV #17..R1
2s: CLR (R2)+
DEC R1
BNE 2

sNOW SET UP FOR DISKLESS USE

MOV #FMT22,CYL
MOVB  #1,SECOTR+1
MOVB  #1.SECOTR

MOV #1.KEY1 :KEY1=1
MOV #1.KEY2 :KEY2=1
MOV 256. . DAWORD

::PUSH RO ON STACK
::PUSH R1 ON STACK
::PUSH R2 ON STACK
*DATA é“ THE DISK

s COUNTER

:START OF SIMULATOR DISK
+MOVE IN DATA

sCOUNT FOR 256

;BRANCH IF 256 NOT COMPLETE
:2 ECC WORDS, 1 DATA GAP

114 TOLERANCE GAP
:CLEAR ECC,DATA GAP AND
: TOLERANCE ' GAP

sCOUNT

:BRANCH IF NOT COMPLETE

sCYLINDER 0 (16 BIT WORDS)
s TRACK=1
:SECTOR=1

:NO. OF DATA WORDS

JSR R5.CRC ;GO TO CALCULATE CRC

MOV (SP)+,R2
MoV (SP)+,R1
MOV ;EP)*.RO

:FIRST CRC WORD

+PUT CALCULATED CRC
:;POP STACK INTO R2
::POP STACK INTO R1
::POP STACK INTO RO

SEQ@ 0132
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CHECK HCE ROUTINE

} .SBTTL CHECK HCE ROUTINE
3 ;THIS IS A SUBROUTINE TO CHECK HEADER COMPARE ERROR

§ :(BIT #7) AND CRC ERROR (BIT #8)

6 s CAL

7 :JSR no.uccncs

8 ; COM ; COMMAND-READ HEADER AND DATA

9 : ~WRITE DATA

10 : C  CYLINDER

1 : S :SECTOR

12 : T s TRACK

13 : -N. :WORD COUNT

14 : 5 ‘RHBA BUFFER START

15 : X -1-unxrs DATA 0=READ

}9 . H H=1 HEADER CHECK, H=0 CRC CHECK

18 033672 010037 001414 HCCRCE: MOV RO,PCJSR :SAVE PC OF JSR+4

19 033676 162737 000004 001414 SUB #4.PCJSR :GET PC OF JSR

20 033704 004737 032054 JSR PC.CLDISK :INIT AND SETUP GENERAL REG.
21 033710 004737 032116 JSR PC.CHECKT :CHECK THAT DVA,RDY,DPR,DRY = 1

033714 104401 053407 TYPE  ,CPHALT *AND THAT NO OTHERS = 1. CANNOT CON-
JTINUE TESTING IF BOTH AREN'T TRUE
033720 000000 HALT :STOP THE TEST

22 033722 011037 001210 MOV (RO) , $TMPS :SAVE COMMAND

23 033726 012011 MOV (R0)+,3R1 + COMMAND

26 033730 012077 145316 MOV (RO)+.3RHCA :CYLINDER

25 033734 112046 MOVB  (RO)+.=-(SP) *SECTOR

26 033736 105720 TSTB  (RO)+ :UP DATE RO

27 033740 112066 000001 MOVB (no:o 1(SP) TRACK

28 033744 105720 TSTB  (RO)+ *UPDATE RO

29 033746 012677 145272 MOV (SP)+,@RHDST  :TRACK SECTOR

30 033752 012077 145254 MOV (RO) + . 3RHWC :NO. OF DATA WORDS +4 HEADER
31 :IF A READ HEADER AND DATA
32 033756 012077 145252 MOV (RO)+ aauaA :STARTING ADDRESS OF BUFFER
gz 033762 012037 036720 MOV (RO)+.X :X=0 nsab “%‘BS?:@“B.?:"

35 033766 012777 014000 145254 MOV JWMMﬂWIHMWNm

i CORRECTION INHIBIT

37 033774 005037 001406 CLR ERFLGS ;CLEAR eknoa FLAG

gg 034000 004737 036550 JSR PC,COMHD" : COMMAND

40 :IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS

41 *FROM THE '‘COMHD'" ROUTINE THAT MEANS SECTOR GAP,

42 :FIRST SYNC, HEADER, HEADER CRC, HEADER GAP AND

22 gz?gcagge HAVE GONE BY AND SYNCS WERE CORRECTLY

22 :HEADER AND DATA ARE TO BE CHECKED.
47 034 004737 031554 JSR PC,PUTREG :SAVE REGISTERS

48 034010 005737 001406 ST enﬁLss ;ANY ERRORS ALREADY THERE

49 034014 001034 BNE :BRANCH IF YES

S0 034016 005737 036720 ST ;1S THIS A READ

g; 034022 001015 BNE 3s :IF A WRITE DATA BRANCH

53 :NOW THE READ BUFFER WILL BE CHECKED

54 sHEADER SHOULD BE COMPLETELY READ AS-WRITTEN

SEQ 0133
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CHECK HCE ROUTINE

55
36
38
59 034026 004037 032756
60 034030 001500
61 034032 002544
62 034034 000400
63 034036 034044
034040 034050
65 034042 034106
034044
034044 104004
67 034046 000207
68 034050
034050 104005
69
70
71
72
73
7

4
;g 034052 000207
7; 034054 000414

85 034056 004037 032756

87 034064 0460626
88 034066 0004

89 034070 034076
90 034072 034102

94 034102
034102 104005
95
96
97
98 034104 000207
99 034106 005720
100 034110 00144;
101 034115 022737 0006072
102 03412 17
103 0341%5 017737 145114
}82 0341 022737 000200
106 034136 001470
107 034140 013737 001242

001210

001126
001126

031620

:NO DATA WORDS SHOULD BE READ
sREINTO BUFFER HAS BEEN FILLED WITH 0
;WRFROM BUFFER HAS BEEN FILLED WITH EXPECTED DATA

1%:

2$:

JSR
WRFROM
REINTO
256.
1$

2$

1Cs

EMT
RTS

EMT

RTS
BR

RO, COMPAR s CHECK
:GOOD DATA
sTEST BUFFER
;4 HEADER 252 DATA
sRETURN POINT FOR ERROR HEADER
sRETURN POINT FOR ERROR DATA
;RETURN FOR GOOD COMPARISON

4

PC ;RETURN TO COMPARISON SUBROUTINE

5
sHEADER WORDS AND HENCE
+SHOULD BE READ AS WRITTEN ON
;DISK, WORD NOS. 5 ONWARDS
sSHOULD NOT BE READ AND HENCE
sREAD INTO BUFFER
s SHOULD BE UNCHANGED

PC sRETURN TO COMPARISON

108 :JUMP OUT

sNOW THE DISK WILL BE CHECKED

sNO DATA SHOULD BE WRITTEN

sREINTO BUFFER HAS BEEN FILLED WITH EXPECTED DATA
:DISK HAS BEEN FILLED WITH 177400

;WRFROM HAS BEEN FILLED WITH 125252

3s:

4$:

5%:

108:

JSR
REINTO
D1SK
256.
5%

108
EMT
RTS

EMT

RO, COMPAR s CHECK
:GO0D DATA BUFFER
s TEST BUFFER
sRETURN POINT FOR ERROR HEADER
sRETURN POINT FOR ERROR DATA
SRETURN POINT FOR GOOD COMPARISON
4
PC RETURN TO COMPARISON SUBROUTINE
5
;WORDS THE SHOULD NOT
sHAVE BEEN CHANGED BY THE
sWRITE COMMAND
PC sRETURN TO COMPARISON SUBROUT INE
(RO)+ ¢1S THIS A HCRC ON HCE CHECK?
6$ ¢BRANCH IF HCRC
#72,8TMP5 :1S THIS A READ COMMAND
11$ sBRANCH IF YES

SRHER1,$BDDAT  :TEST DATA
#HCE ,SBDDAT SONLY HEADER COMPARE BIT?
:SHOULD BE SET

78 *BRANCH IF GOOD
RHER1,REGADR ;REGISTER ADDRESS RHER1

SEQ 0134
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118:

6$:

128:

7%:

MoV
EMT

MoV
CMP

BEQ
MOV
MoV
EMT

EN
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CHECK HCE ROUTINE

gg(E.’GDDAT :GOOD DATA
+HEADER ONLY HCE SHOULD
78 ;BE SET
@RHER1,$BDDAT _ ;TEST DATA
#DCK!HCE ,$BDDAT :gzbaL"EADER COMPARE BIT?

D BE_SET
78 DCK IS SET BECAUSE ECC IS NOT READ

BRANCH IF GOOD
RHER1,REGADR ;REGISTER ADDRESS RHER1
ggCK!HCE.SGDDAT :GOOD DATA

sHEADER ONLY HCE SHOULD
:6E SET

7% *BE
#72.$TMPS *1S THIS A READ COMMAND?
128 :BRANCH IF A READ
aRHER1,$BDODAT  :TEST DATA
ggcnc.iaoonr :ONLY CRC ERROR SHOULD BE THERE
RHER1,REGADR :REG. ADDR = RHER1
g;cnc.seooAr >:GOOD DATA
:SHOULD BE SET
7% *BRANCH OUT
@RHER1,$BDDAT  :TEST DATA

#DCK!HCRC,$BDDAT;HCRC AND DCK SHOULD BE SET

;DCK IS SET BECAUSE ECC IS NOT READ
78 sBRANCH IF GOOD
#DCK!HCRC,$GDDAT; GOOD DATA
S;ER1.REGADR:FAILING REGISTER RMER1

;DCK AND HCRC SHOULD BE SET
sDCK IS SET BECAUSE ECC IS NOT READ
RO sRETURN TO MAIN TEST

SEQ 0135
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EXIT WRT HEADER & DATA ROUTINE

1‘, .SBTTL EXIT WRT HEADER & DATA ROUTINE
3 ;THIS IS A SUBROUTINE ro LEAVE AT THE MIDDLE OF
4 :A WRITE HEADER AND DATA COMMAND
B :IT TRYS TO GET SECTOR 10 mcx 0, CYLINDER 0
6 :BUT COMES OUT AFTER ONE SECT
7 :THE COMMAND 0S JSR PC mom.e
g :BAI IS SET
10 034322 MIDDLE:
034322 010046 MOV RO,=(SP) :sPUSH RO ON STACK
034326 010146 MOV R1,=(SP) *PUSH R1 ON STACK
}5 034326 013777 001454 144704 MOV WRIFOR,@RHCS1 mx;'s‘coso;»sn AND DATA=62
13 034334 012777 177766 144670 MOV #-10. ,aRHWC 210 WORDS
1% 034342 012777 001500 144664 MOV MURFROM,3RHBA  :BUS ADDRESS=WRFRCM
15 034350 012777 000010 144666 MOV #10,3RHDST :DESIRED TRACK=0 SECTOR=10
16 034356 052777 000010 144652 BIS #BAT, SRHCS2 :BUS ADDRESS mcnenem INHIBIT
17 034364 012777 010000 144656 MOV #FMT22,3RHOF  :FORMAT 16 BIT WORDS
18 034372 005077 144654 CLR SRHCA :CYLINDER=0
19 034376 012737 000001 034424 MOV #1,MID ;SECTOR IS SET TO 1 SO THAT
20 ;WE CAN GET OUT AT THE
21 :MIDDLE OF AN OPERATION
22 :LOOKING FOR SECTOR 10
23 034404 012777 000001 164646 MOV #DMD , 3RHMR sSET DIAGNOSTIC MODE
24 034412 052777 000001 144620 BIS #G0,3RHCS1 ;G0 TO RHCST WITH 62
25 034420 004137 042756 JSR R1,SEARCH
26 034424 000000 MID:  .WORD O ;SECTOR
27 034426 012601 MOV (SP)+.R1 :3POP STACK INTO R1
034430 012600 MOV (SP)+.RO ::POP STACK INTO RO

30
28 034432 000207 RTS PC

SEQ 0136




Hn
CZRJHEQ RP04/5/6 DSKLS PT2 MACRO V04.00 17-NOV-B1 16:37:12 PAGE 25

JAM CURRENT CYLINDER ROUTINE

7 001414
; 000004
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.SBTTL JAM CURRENT CYLINDER ROUTINE

:THIS SUBROUTINE WILL CHANGE THE CURRENT CYLINDER REGISTER
;THIS IS DONE BY GIVING A SEEK COMMAND THEN AN INIT
sWHICH WILL LOAD THE CURRENT CYLINDER WITH THE DESIRED CYLINDER VALUE

:CALL

MAKECYL:

1$:

RO,MAKECYL
XC

RS,=(SP)
RO.PCJSR
#4 PCJSR
(RO)+,RS
RS, RHCA
aRHDST

SEECOM,@RH(CS1

#DMD , SRHMR
#G0,aRHCS1

PC,CLDISK

@RHCC, SBDDAT

?;.SBDDAT
R5,$GDDAT

RHCC ,REGADR
30

(SP)+,RS
RO

;DESIRED VALUE OF CURRENT CYLINDER

::PUSH RS ON STACK

:PC OF JSR+4

*SAVE PC OF JSR

:GETTING READY TO FILL DESIRED CYLINDER
sFILL DESIRED CYLINDER REGISTER

:MAKE SURE DESIRED SECTOR TRACK IS NOT ILLEGAL
sFILL SEEK COMMAND

:SET DIAGNOSTIC MODE

:GO TO SEEK

:ALLOW TIME FOR SEEK TO HANG UP

*ALLOW TIME FOR SEEK TO HANG UP

*ALLOW TIME FOR SEEK TO HANG UP

:ALLOW TIME FOR SEEK TO HANG UP

*GIVE INIT

sTEST DATA

:COMPARE CURRENT CYLINDER

:BRANCH IF GOOD

:GOOD VALUE OF RHCC

;FAILING REGISTER ADDRESS

sREGISTER AFTER A SEEK AND AN INIT
::POP STACK INTO RS

SEQ 0137
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ECC GENERATION AND COMPARISON ROUTINE

1

2

3

4

5

)

7 100000
8 0000
9 020000
10 010000
N 000
12 002000
13 001000
14 000400
15 000200
16 000100
17 000040
18 000020
19 000010
20 000004
21 2
22 000001
23 100000
24 0000
25 0000
26 010000
27 004000
28 002000
29 001000
30 0004
31 000200
32 000100
33 000040
34 000020
35 000010
36 000004
37 000002
gg 000001
2? 034554 000000
&2

43

2; 034556 000000
46
27 034560 000000
49

gq 034562 000000
52

53 034564 113713
54 034566 000000
55 034570 000000
gg 034572 010041

.SBTTL ECC GENERATION AND COMPARISON ROUTINE

0
[

VOOV VVVOOVOVOVOOVOOVOVOOVOOOOD
e S ) S ) S St
mmmmmmmmmmmmmmmmmmmmmmmmm
= OVRNOWVS NN =OVONOWVSLIN=O

O
—
m
W
N

ECDATA:

GECC1:

GECC2:

TSECCG:

NCODE :

J

0O 00 00 30 00 00 00 00 00 e

SRR SNESNESNE SNSRI S NS
o
o
o

o

3

NCOUNT: 0
POSITI: O

HARDER:

4

SR PC,ECTEST

=100000

N

o
(==l
(=1

(=l=lelelelel=d
oo

:T:XE SUBROUTINE GENERATES AND TESTS ECC

sDATA BIT FOR ECC
s1F ALL ONES THEN CURRENT BIT IS A ONE

s IF

:IF
:IF

8859.

ZERO THEN CURRENT BIT IS A ZERO

:E0¥ ORDER ECC WORD TO BE GENERATED HERE

:ngH ORDER ECC WORD TO BE GENERATED HERE

=177777 GENERATE AND TEST ECC FOR THIS BIT
=0 DO NOT GENERATE AND TEST ECC FOR THIS BIT

:N=-CODE WORD

: TEMPORARY N CODE
sPOSITION REGISTER
129. :HARD ERROR COUNT
:TRUE COUNT IS 4128 BUT AS COMPARES ARE

SEQ 0138
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ECC GENERATION AND COMPARISON ROUTINE

58
39 034574 000000

61
g% 034576 000000

64
65
66
67

68
69 034600 000000

SEQ 0139

;DONE ONE STAGE LATER SO 4129

:DATA ENVELOPE FOR TYPE OUT

:MAX FOR WRITE IS 4096

:MAX FOR READ IS 4128

:LEADING ZEROS ENVELOPE FOR TYPE OUT
:THIS IS SHUT OFF WHEN POSITION COUNTER
:IN ENABLED

:MAX COUNT IS 38859

: TEMPORARY HARD ERROR COUNT

74
75
76
77
78
79 034612
034612 010046
034614 010146
034616 010246
034620 010346
034622 010446
034624 010546
80 034626 013701 034556
81 034632 013702 034560
82 034636 005737 034554
83 034642 001406
84
85
86
87
88 034644 010103
89 034646 052703 177776
90 034652 005103
91 034654 010300
3% 034656 000404
94
95
96 034660 010103
97 034662 042703 177776
88 034666 010300
100 034670 000241
101 034672 006000
102 034674 006000
103 034676 005700
104 034700 001462
105
106
107
108 034702 010203

DATENV: 0
ICODE: O
HADTMP: 0
P3: 0
P12: 0
P22: 0
P24: 0
.ECTEST:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TST
BEQ

RO,=(SP)

::PUSH RO ON

R1,-(SP) ::PUSH R1 ON STACK

R2,=(SP) :sPUSH R2 ON STACK

R3,-(SP) ::PUSH R3 ON STACK

Ré&,=(SP) ::PUSH R4 ON STACK

R5,=(SP) :sPUSH R5 ON STACK

GECC1.R] sECC1 WORD

GECC2,R2 :ECC2 WORD

ECDATA :1S CURRENT BIT A ONE

2$ ;BRANCH IF CURRENT DATA D=0

:IF CARRY_IS NOT ZERO THEN D=1
:INVERT X32 70 GIVE RO

1$: MOV R1.R3

BIS l‘CPIESZ R3

COM R3

MOV R3.RO

BR 3s
sIF CARRY IS ZERO THEN D=0, X32 BECOMES RO
2$: MOV R1,R3

BIC #*CPIE32.R3

MOV R3.RO
3s: CLC

ROR RO

ROR RO

TST RO

BEQ 108 ;BRANCH IF RO=0
s INVERT X2

MOV R2.R3
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ECC GENERATION AND COMPARISON ROUTINE

109 034704 052703 137777 BIS #*CPIE2,R3
110 034710 005103 COM R3
111 034712 010337 034602 MOV R3,.P3
}}g 034716 006237 034602 ASR P3
114 : INVERT X11
e
117 034722 010203 MOV R2,R3
118 034724 052703 177737 BIS #5CPIE11,R3
119 034730 005103 COM R3
120 034732 010337 034604 MOV R3,P12
}55 034736 006237 034604 ASR P12
1% ; INVERT X21
oy
125 034742 010103 MOV R1,R3
126 034744 052703 173777 BIS #~CP1E21,R3
127 034750 005103 COM R3
128 034752 010337 034606 MOV R3,P22
}gg 034756 006237 034606 ASR P22
}g} : INVERT Xx23
133 034762 010303 MOV R1,R3
134 034764 052703 176777 BIS #~CP1E23.R3
135 034770 005103 COM R3
136 034772 010337 034610 MOV R3,P24
}gg 034776 006237 034610 ASR P24
139 :NOW THAT RO FOR POSITION 1
140 ; P3 FOR POSITION 3
141 2 P12 FOR POSITION 12
142 : P22 FOR POSITION 22
143 : P24 FOR POSITION 24
144 *ARE KNOWN THE ROTATE WILL BE DONE AND
}22 *THESE BITS JAMED IN
147 035002 006002 ROR R2
148 035004 006001 ROR R1
149 035006 053700 034602 BIS P3.RO
150 035012 053700 034604 BIS P12,R0
151 035016 042702 120020 BIC #PIE1'PIE3!PIE12.R2
}gg 035022 050002 BIS RO,R2
154 035024 005000 CLR RO
155 035026 053700 BIS P22.R0
156 035032 053700 034610 BIS P24 .RO
157 035036 042701 BIC #PIE22'P1E24 R1
158 035042 050001 BIS RO,R1
}23 035044 000404 BR 12§
161 ;THE PROGRAM COMES HERE IF RO=0
;gg ;SO AFTER ROTATE RO GETS PUT INTO POSITION 1
164 035046 006002 108:  ROR R2
165 035050 006001 ROR R1

SEQ@ 0140

[ Vo
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ECC GENERATION AND COMPARISON ROUTINE

166 035052 042702 100000
167 035056 01013 3455
168 035062 010237 0345
}98 035066 005737 03456
17
172 035072 001432
173
178
176 035074 032777 000400 144036
177 035102 001005
178 035104 032777 000100 144026
179 035112 001401
180 035114 000421
181
182
183 035116 010146
184 035120 042716 174000
185 035124 022677 144142
186 035130 001404
187
188
189 035132 004737 031554
190 035136 104035
191 035140 000407
192 035142 023777 034570 144120
193 035150 001403
19
195
196 035152 004737 031554
197 035156 104035
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216 035160
035160 012605
035162 012604
035164 012603
035166 012602
035170 012601
035172 012600

128:

; *CHECK

15%:

:TO SAVE TIME
JSR

13%:

:TO SAVE TIME

14$:

BIC
MOV
MoV
TST

BEQ

HARDWARE

BIT
BNE
BIT
BEQ
BR

MOV
BIC
CMP
BEQ

EMT
BR

CMP
BEQ

JSR
EMT

#P1
R1.

R2
C1
R2,GECC2
TSE

ﬁﬁd’"’ﬂ

1,
EC
EC
(6
148

#SW8,aSWR
158
#SW6,aswWR
158
148

=(SP)

R1
0174000 (SP)
(SP)+,aRHEC2

138

PC.PUTREG
35

148
POSITI,aRHECT
148

PC,PUTREG
35

(SP)+ RS
(SP)* R4
(SP)+, R3
(SP)+, RZ
(SP)+, R1
(SP)+, RO

;SAV
IS HARDUARE TO 8

SEQ 0141

SAVE ECCI
ECC2
CHECKED
=1777777 TEST HARDWARE
IF = 0 DO NOT TEST HARDWARE
:BRANCH IF HARDWARE NOT TO BE CHECKED

;1S SWITCH 8 SET

sBRANCH IF SW8 IS SET

;1S SWITCH 6 SET

sBRANCH IF SW6 IS NOT SET
sIF SWITCH 8 IS NOT SET AND
sSWITCH 6 IS SET THEN

;DO NOT DO COMPARES

:GOOD PATTERN REGISTER
sGET ONLY PATTERN BITS

s COMPARE PATTERN REGISTER
:BRANCH IF GOOD

:SAVE REGISTERS

:BRANCH 0OUT
s COMPARE POISTION REGISTER
;BRANCH IF GOOD

;SAVE REGISTERS

:"DATA ENVLOP'' GIVES NUMBER OF CLOCK
sPULSES FROM BEGINING OF COMMAND
sTHAT 1S THE CLOCKS IN THE R/W DATA FIELD ENVELOPE

:IN A WRITE THERE ARE 10000 OCTAL CLOCKS
:IN A READ THERE ARE 10040 OCTAL CLOCKS

**N-CODE ZEROS'' GIVE THE NUMBER OF CLOCKS
 GIVEN FOR THE EADING ZEROS FIELD
*MAX COUNT IS 113713 OCTAL

:*'G00D POSITION'' GIVES NUMBER OF CLOCKS
GIVEN AFTER LEADING ZEROS WHICH IS FOR THE DATA

;FIELD
:MAX COUNT IS 10040 OR 10041 OCTAL

::POP STACK INTO RS
::POP STACK INTO R4
:;POP STACK INTO R3
::POP STACK INTO R2
::POP STACK INTO R1
::POP STACK INTO RO




217 035174
218

220

227 035176
228
229
230
231 035200

232 035204
233 035212

237 035230
238
239
240
241 035234
242 035240
243 035242
244 035246
247 035256
248
249 035260
250 035264
251 035272
252 035274
253
254 035302
255 035304
256 035310
257
258
259 035312
260 035316
261
262

263
264 035320

267 035334
268
269
270
271
272 035336
273 035342

000207

005237
023737
103012
023737

001415

032711
001016

004737
104034

052711

034576
034570
035176
034600

000400

031554

000002
000002
034612

000002
000002

nn
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ECC GENERATION AND COMPARISON ROUTINE

001414

034570
034570

SEQ 0142

RTS PC
.SBTTL ECC GENERATION CONTROL ROUTINE

;THIS SUBROUTINE WILL CONTROL THE ECC GENERATION ROUTINE
:FOR ERROR CORRECTION PROCESS

s CALL
: JSR PC,ECORR
: .WORD XP sEXPECTED POSITION REGISTER WHEN CORRECTION IS COMPLETE
ERPOS: 0 sPOSITION REG. WHEN CORRECTION IS COMPLETE
ECORR: MOV RO,PCJSR sSAVE PC OF JSR + &
sus #4 ,PCJSR sSAVE PC OF JSR
MOV (R0) +,ERPOS GET POSITION REG. WHEN CORRECTION IS COMPLETE
MOV R1,=($P) PUSH R1 ON STACK
MOV RHMR,R1 HAIHTFNANCE REGISTER
MOV #DMD ,aR1 SET DIAGNOSTIC MODE BIT
CLR ECDATA ;ECC DATA IS ZERO
1$: TST POSITI ;IS SOFTWARE POSITION NON ZERO
BNE 2$ sBRANCH IF N-CODE S COMPLETE
DEC NCOUNT  ;DECREMENT N-CODE
BNE 68 sBRANCH IF N-CODE IS NOT COMPLETE
BR 2% :BRANCH AS N-CODE IS COMPLETE
68: INC ZCODE s INCREMENT CLOCKS GIVEN FOR LEADING ZEROS
BR 3s sBRANCH AS N-CODE IS NOT COMPLETE
;G0 TO GIVE CLOCK AND TEST ECC
2s: INC POSITI ; INCREMENT SOF TWARE POSITION
CMP ERPOS,POSITI;HAVE ENOUGH CLOCKS BEEN GIVEN TO DETECT ERROR
BHIS 3$ sBRANCH IF MORE CLOCKS TO BE GIVEN
cMP HADTMP ,POSITI; HAVE ENOUGH CLOCKS BEEN GIVEN FOR HARD ERROR
THAT IS HAVE 4128 MORE CLOCKS BEEN GIVEN
BEQ 5% :BRANC. IF YES
BIT #ZER,aR1 sCHECK 7CRO _DETECT BIT IN RHMR
BNE 4% ;BRANCH IS ZER SET

:TO SAVE TIME

JSR §£.PUTREG :SAVE REGISTERS

EMT
;WHEN 21 BITS IN ECC 32 BIT REGISTER IS 0

3s: BIS #MCLK ,3R1 :SET CLOCK

BIC #MCLK ,aR1 ;CLEAR CLOCK

JSR PC,ECTEST :GO TO GENERATE AND TEST ECC

BR 18 s CONT INUE
sTHIS EXTRA CLOCK IS TO BRING ECH HIGH
;AFTER THIS CLOCK POSITION REGISTER MAY BE 10040 OR 10041 OCTAL
5%: BIS #MCLK ,aR1 +SET CLOCK

BIC #MCLK,aR1 :CLEAR CLOCK




4%:

SEQ 0143

égP)*,R1 ;;POP STACK INTO R1
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SOFTWARE DISK DATA ECC GEN. ROUTINE

5
5

;THIS SUBROUTINE GENERATES THE ECC FOR WHAT IS ON DISK AND INSERTS THEM
AND ‘DISK+1002’

s:PUSH R
2:PUSH R
;:PUSH R
..PUSH
..PUSH Ré ON STACK
:PUSH RS ON STACK

-0

:CLEAR POSITION

;CLEAR GECC1
; CLEAR

:CLE
sPOINTER TO DATA FOR ECC GENERATION
;COUNTER FOR NUMBER OF DATA WORDS
;COUNTER FOR NUMBER OF BITS PER WORD
sDATA IN Ré
sGET ONE DATA BIT IN CARRY
sBRANCH IF DATA BIT IS ZERO
sECC DATA BIT IS A ONE

CH TO GENERATE ECC

:BRAN
;ECC DATA BIT 1S A ZERO

;G0 TO GENERATE ECC
+DECREMENT BIT COUNT
:BRANCH IF 16 BITS NOT DONE
DECREHENY WORD COUNT
:BRANCH IF 256 WORDS NOT DONE

6.42>; INSERT ECC1 ON DISK
7.#2>: INSERT ECC2 ON DISK

:;POP STACK INTO RS

:sPOP STACK INTO R4

:;POP STACK INTO R3

::POP STACK INTO R2

::POP STACK INTO R1

::POP STACK INTO RO

% .SBTTL SOFTWARE DISK DATA ECC GEN. ROUTINE
g. :ON LOCATIONS 'DISK+1000"
6 035352 FILLEC:
035352 010046 MOV RO,=(SP)
035354 010146 MOV R1.=(SP)
035356 010246 MOV R2,=(SP)
035360 010346 MOV R3,=(SP)
035362 010446 MOV R&.,=(SP)
035364 010546 MOV RS,=(SP)

7 035366 005037 034570 CLR POSITI

8 035372 005037 0734556 CLR GECC1

9 035376 005037 034560 CLR GECC2

10 035402 072701 040626 MOV #DISK,R1

11 035406 o;zrog 000400 MOV #256. .R2

12 035412 (012703 000020 98: MOV #16. .R3

13 035416 012104 MOV (R1)+,Ré

14 035420 006004 108:  ROR R

15 035422 103004 BCC 118

16 035424 012737 177777 034554 MOV #-1,ECDATA

17 035432 000402 BR 128"

18 035434 005037 034554 11$:  CLR ECDATA

19 035440 004737 034612 128:  JSR PC,ECTEST

20 035444 005303 DEC R3’

21 035446 001 BNE 108

22 035450 005302 DEC R2

23 035452 001357 BNE 98

26 035456 013737 034556 041626 MOV GECC1,DISK+<

25 035462 013737 034560 041630 MOV GECC2.DISK+<

26 035470 012605 MOV (SP)+.RS

035472 012604 MOV (SP) +.R&

035474 012603 MOV (SP)+.R3

035476 012602 MOV (SP)+ R2

035500 012601 MOV (SP)+.R1

035502 012600 MOV (SP)+.RO
27 035504 000207 RTS PC

SEQ 0144

———
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RH BASE ADDRESS CHANGE ROUTINE

} .SBTTL RH BASE ADDRESS CHANGE ROUTINE
3 :THIS ROUTINE WILL ALLOW THE CHANGE OF THE BASE
g :ADDRESS FROM 176700 TO ANY TYPED VALUE
6 035506 012706 001100 BASECH: MOV #STACK,SP :RESET STACK
7 035512 104401 035520 TYPE 65$ ..rvpe ASCIZ STRING
035516 000415 BR 648 GET OVER THE ASCIZ
- éigss= LASCIZ <CRLF>/PRESENT BA§E ADDRESS IS /
8 035552 013746 001240 MOV RHCS1,=(SP) :GET READY TO TYPE OLD BASE
9 035556 104402 TYPOC
10 035560 104401 035566 TYPE .67 ;3 TYPE ASCIZ STRING
035564 000425 BR 668 GET OVER THE ASCIZ
e gégrs: LASCIZ <CRLF>/TYPE NEW éase ADDRESS FOLLOWED BY 'CR' /
11 035640 004737 044620 JSR PC,STKINT ;INITIALIZE THE TTY KEYBOARD
12 035644 104412 RDOCT
13 035646 012700 001230 MOV #RHDB ,RO :GET STARTING ADDRESS OF REGISTERS
1% 035652 012701 000026 MOV #22. .R1 *NUMBER OF REGISTERS
15 035656 012737 036436 000004 MOV #ADTIMO,ERRVEC :SET UP TO CHECK NEW ADDRESS
16 035664 021637 001240 CMP (SP) ,RHCS1 *NEW CSR?
17 035670 001407 BEQ 18 :NO-SKIP NEXT
18 035672 005776 000000 ST a(sP) *ACCESS THE NEW ADDRESS
19 035676 163716 001240 SUB RHCS1, (SP) :GET THE ADDRESS OFFSET
20 035702 061620 28: ADD (SP), (RO)+ :AND PLUG IT IN
21 035704 005301 DEC R1 :DONE ALL OF THEM YET?
22 035706 001375 BNE 2s :NOT YET, SO DO MORE
23 035710 18:
035710 104401 035716 TYPE 698 ::TYPE ASCIZ STRING
035714 000416 BR 688 GET OVER THE ASCIZ
. 35293: "ASCIZ <CRLF>/PRESENT VECTOR ADDRESS IS /
264 035752 013746 001226 MOV RPVEC,=(SP) :GET READY TO TYPE OLD VECTOR ADDRESS
25 035756 104402 TYPOC
26 035760 104401 035766 TYPE 718 ;s TYPE ASCIZ STRING
035764 000437 BR 70s GET OVER THE ASCI2
i 56;": "ASCIZ <CRLF>/TYPE NEW VECTOR ADDRESS OR RETYPE OLD ONE FOLLOWED BY 'CR* /
27 036064 104412 RDOCT
28 036066 012637 001226 MOV (SP)+,RPVEC :SETUP VECTOR ADDRESS
29 036072 104401 036100 TYPE 738 ..rvpe ASCIZ STRING
036076 000413 BR 723 GET OVER THE ASCIZ
Basans 55;33: CASCIZ <CRLF>/NEW BASE ADDRESS IS /
30 036126 013746 001240 MOV RHCS1,=(SP)
31 036132 104402 TYPOC
036134 104401 036142 TYPE 758 ::TYPE ASCIZ STRING
036140 000414 BR 743 GET OVER rue ASCIZ
Sacsh 5i;5’: LASCIZ <CRLF>/NEW vecroﬁ ADDRESS IS /
gz 036172 013746 001226 MOV RPVEC,=(SP)
036176 104402 TYPOC
35 036200 104401 036206 TYPE 77% ::TYPE ASCIZ STRING
036204 000416 768 GET OVER THE ASCIZ

BR
--778: .ASCIZ <CRLF>/UNTIL Paosknn IS RELOADED./
036242 768 :
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RH BASE ADDRESS CHANGE ROUTiNE

36 036242 104401 036250 TYPE 79 ::TYPE ASCIZ STRING
036246 000402 BR 78$ *:GET OVER THE ASCIZ
--798: .ASCIZ <CRLF>/ /
036254 78s:
37 036254 104401 036262 TYPE 818 ..rvpe ASCIZ STRING
036260 000424 B8R 80s GET OVER THE ASCIZ
——— 66213’ LASCIZ <CRLF>/UNLESS uALon AND MANUALLY RESTARTED,/
38 036332 104401 036340 TYPE 83s ;;TYPE ASCIZ STRING
036336 000425 BR 823 *GET OVER THE ASCIZ
- 5523" LASCIZ <CRLF>/PROGRAM WILL AUTOMATICALLY RESTART FROM /
39 036412 012746 000200 MOV #200,-(SP)
40 036416 104402 TYPOC
41 036420 104401 036426 TYPE 85s ;:TYPE ASCIZ STRING
036424 000402 BR 843 ::GET OVER THE ASCIZ
x :;858: .ASCIZ <CRLF>/ /
03643: 848
42 036432 000137 004620 JMP BEGIN ;0K, NOW START OVER WITH NEW ADDRESS
44 036436 ADTIMO:
036436 104401 036444 TYPE .658 ..rvps ASCIZ STRING
036442 000423 BR 648 OVER THE ASCIZ
- 3225" .ASCIZ <cntr><377>/spsciﬁleo ADDRESS DID NOT RESPOND. /
45 036512 022626 CMP (SP)+,(SP)+ :RESTORE THE STACK
29 036514 000137 035506 JMP BASECH :AND DO IT AGAIN.
48 ;*THIS 1S A LITTLE ROUTINE THAT TESTS NED BIT 11 IN PHCS2
49 :#THIS LOOPS HERE FOR EVER
50 ;#T0 BE USED ONLY IF DRIVES PRESENT LOOKING AT NED DOES NOT AGREE
51 :#WITH WHAT IS REALY THERE
52 036520 0 ERUNIT: 0 ;UNIT UNDER MANUAL TEST
53 036522 004737 032054 ERSTART :JSR PC,CLDISK :SET GENERAL REG.
54 036526 013712 036520 MOV ERUNIT,aR2 SSELECT UNIT
55 036532 005714 18: ST aR4 STEST RMER1
036536 032712 010000 BIT #NED ,aR2 STEST NED
57 036540 001401 BEQ 2 :BRANCH IF GOOD
58 036542 000773 BR 1$ :NED NOT SET
59 036544 00077 28: BR 13 *NED SET

SEQ 0146
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DISK SIMULATION

N = OV NOWNEWN = O YOO SN =

PNININ = b e d e cd = o s

23

.SBTTL DISK SIMULATION

IN A WRITE HEADER AND DATA COMMAND FILL THE FOLLOWING
WCLY=WITH CYLINDER TO BE ON DISK
WSECTR=WITH SECTOR AND TRACK TO BE ON DISK
WKEY1= WITH KEY] TO BE ON DISK
UKEVZ- WITH KEY2 TO BE ON DISK
FNWORD= NO OF DATA WORDS TO BE WRITTEN ON DISK
THE COMMAND THEN IS  JSR PC,COMWHD

IN A WRITE DATA COMMAND FILL THE FOLLOWING

CYL=WITH CYLINDER TO BE FOUND ON DISK

SECOTR= WITH SECTOR AND TRACK TO BE FOUND ON DISK

KEY1= WITH KEY1 TO BE FOUND ON DISK

KEY2= WITH KEY2 TO BE FOUND ON DISK

X= 1 MUST BE ONE

NOWORD= WITH NUMBER OF DATA WORDS TO BE WRITTEN
THE COMMAND THEN IS JSR PC,COMHD

IN A READ HEADER AND DATA COMMAND FILL THE FOLLOWING
CYL= WITH CYLINDER TO BE FOUND ON DISK
SECOTR= WITH SECTOR AND TRACK TO BE FOLND ON DISK
KEY1= WITH KEY1 TO BE FOUND ON DISK
KEY2=WITH KEY2 TO BE FOUND ON DISK
DAWORD= WITH NUMBER OF WORDS TO BE FOUND ON DISK
X=0 MUST BE ZERO

THE COMMAND THEN IS JSR PC,COMHD

IN A READ DATA COMMAND FILL THE FOLLOWING
CYL= WITH CYLINDER TO BE FOUND ON DISK
SECOTR= WITH SECTOR AND TRACK TO BE FOUND ON DISK
KEY1= WITH KEY1 TO BE FOUND ON DISK
KEY2=WITH KEY2 TO BE FOUND ON DISK
DAWORD= WITH MOHER OF WORDS TO BE FOUND ON DISK

X=0 MUST BE ZER
THE CWAND THEN IS JSR PC,COMHD

A TEA TR R TR PR PR R P e N T A R R A A R T R T AR TR TR TR T AT

SEQ 0747
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SEQ 0148
DISK SIMULATION

e AA AR AR AR AR AR AT RN A AN RAAAAAARNAARACRAARR AR AR N

;*WRITE DATA COMMAND
s*OR READ COMMAND, I.E DATA ONLY, OR HEADER AND DATA

AR AR AR AR AR AR AR AR AR AR A AAARAARAAAAARAAAANAAAAAAAAAAAANAARAY

s*THIS SUBROUTINE IS THE FIRST IN A SERIES OF NESTED SUBROUTINES
:tlgoxsgtl:;s DIAGNOSTIC MODE, AND EXTRA DIAGNOSTIC INDEX, AND THE
x'GO"’

:
4
5
é
7
8
9
| -
15 ;*IT THEN CALLS THREE OTHER SUBROUTINES, WHICH IN TURN CALL
}‘ :*OTHER SUBROUTINES. THE SUBROUTINES CALLED HERE ARE:
15 :*SEARCH ;ISSUES SECTOR CLOCKS TO SET SECTOR FOUND FLOP
16 + *RDHEAD :READS THE SECTOR HEADER
17 : *WRDATA :WRITES THE SECTOR DATA (WRITE OPERATION)
}g : *REDATA :READS THE SECTOR DATA (READ OPERATION)
59 036546 000000 RUNCTR: .WORD 0
22 036550 011637 001414 COMHD: MOV (SP) ,PCJSR :SAVE PC OF JSR + &
23 036556 162737 000006 001414 SUB #4,PCJSR *SAVE PC OF JSR
24 036562 010046 MOV RO, =(SP) :;PUSH RO ON STACK
036564 010146 MOV R1.=(SP) ::PUSH R1 ON STACK
036566 010246 MOV R2.=(SP) ::PUSH R2 ON STACK
036570 010346 MOV R3,=(SP) s :PUSH ON STACK
036572 010446 MOV R&,=(SP) *:PUSH Ré ON STACK
- 026574 010546 MOV RS.=(SP) ::PUSH RS ON STACK
26 036576 012777 000001 142454 MOV #DMD , SRHMR :SET DIAGNOSTIC MODE
27 036604 052777 000004 142446 BIS #MINX , 3RHMR *SET DIAGNOSTIC INDEX
28 036612 042777 000006 142440 BIC #MINX . 3RHMR sCLEAR DIAGNOSTIC INDEX :
29 036620 052777 000001 142412 BIS #G0,3RHCS1 :ISSUE "GO BIT & STALL 'TILL *RUN'
30 :FUNCTION CODE WAS ISSUED BY THE TEST
31 036626 012737 000113 036546 RUNWAT: MOV #75. ,RUNCTR :LOAD STALL COUNT = APPROX. 450US FOR 11/50 CPU
32 036636 005337 036546 18: DEC RUNCTR ;COUNT DOWN ONE
gz 036640 001375 BNE 18 ;CONTINUE UNTIL = 0
35 036642 013746 036712 MoV SECOTR,~(SP)  :GET DESIRED SECTOR/TRACK
36 036646 042716 177740 BIC #77760,(SP)  :MAKE ONLY SECTOR
37 036652 012637 036662 MOV (SP)+, TRK *SAVE SECTOR
gs 036656 004137 042756 JSR R1,SEARCH :ISSUE SECTOR CLOCKS < >
40 036662 000000 TRK: .WORD O
41 036664 012701 000240 MOV #+NOP ,R1 :GOING TO MOVE NOPS
4; 036670 010137 036722 MOV R1,SSYN :NOP INTO SSYN
43 0366764 010137 036724 MOV R1.HEDGAP :NOP INTO HEDGAP
4% 036700 010137 036726 MOV R1.HEDSYN *NOP INTO HEDSYN
45 036706 004137 037032 JSR R1.RDHEAD :READ THE HEADER < >
29 036710 000000 CYL: .WORD 0 :CYLINDER ADDRESS
48 036712 000000 SECOTR: .WORD 0 *SECTOR/TRACK ADDRESS
49 036714 000000 KEY1: .WORD O *KEY1 WORD
50 036716 000000 KEY2: .WORD 0 *KEY2 WORD
51 036720 000000 X: .WORD O :X=1 WRITE COMMAND

:X=0 READ COMMAND
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DISK SIMULATION

53

gg ;DUMMY ERROR CALL LOCATIONS FOR THE READ HEADER OPERATION

§6 036722 000240 SSYN:  NOP ;1F "ERROR 2'* INSERTED BY RDHEAD

57 :SUBROUTINE, THEN THE FIRST SYNC

8 :1S NOT DETECTED. NO BAD DATA

59 :1S GIVEN BECAUSE SYNC=144000

60 :CANNOT BE READ. WORD NUMBER

61 :1S '"1'* BECAUSE THIS IS THE FIRST
gg *WORD TESTED.

64 036724 000240 HEDGAP: NOP :IF "ERROR 3'* INSERTED BY

65 *RDHEAD swaounne. THEN THE

i, :HEADER GAP 0'S WERE NOT

2; :WRITTEN RIGHT.

69 :IF "WORD NO'' CONTAINS, SAY

70 (8), THEN IT IS THE THIRD

71 “WORD'OF A 5 WORD HEADER

;g *GAP THAT IS WRONG.

74 ;"BAD DATA'* CONTAINS WHAT IS

;2 *GOING ON THE DISK.

77 036726 000240 HEDSYN: NOP

78 ;IF "ERROR 3'* INSERTED BY RDHEAD

79 :SUBROUTINE, THEN THE MEADER SYNC
80 :GENERATED BY DCL IS WRONG,

81 :OR THE LAST BYTE

g.; :OF THE HEADER GAP 0'S IS WRONG.

84 ;IN EITHER CASE WORD NO=6,

85 *RIGHT BYTE IS HEADER 0,

gg :LEFT BYTE IS SYNC.

£8 :"BAD DATA' HAS WHAT IS GOING

33 :ON DISK.

91 036730 005737 001406 ST ERFLGS ;WERE ANY ERRORS DETECTED ?

35 036734 001017 BNE ouT ;IF YES, EXIT >
9 036736 005737 036720 ST i 1s IT A DATA WRITE OPERATION ?

95 036742 001410 BEQ DAREAD .THEN DO A DATA READ

96 036744 005737 037024 ST NOSYNC :1S THIS' roaceo HEADER ERROR COMMAND ?

97 :IF YES NOSYNC==1 THEN WRITE OR READ
98 *1S SHUT OFF, SO BRANCH OUT

99 :IF nosvuc-b THEN CONTINUE

}8‘1) 036750 001011 BNE ouT SEXIT IF S >
102 036752 004137 040276 JSR R1,WRDATA ;WRITE DATA < >
103 036756 000000 NOWORD: .WORD O *NO OF WORDS TO BE WRITTEN

104 036760 000000 Y: “WORD O :

%gz 036762 000404 BR ouT CEXIT >
i A T e
109 036772 000000 WORD 0 ’

SEQ 0149
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DISK SIMULATION
110
111 036774 oUT:
036774 01%605 MOV (SP)+,RS ::POP STACK INTO RS
036776 012604 MOV (SP) +.R& ::POP STACK INTO R4
037000 012603 MOV (SP)+.R3 $:POP STACK INTO R3
037002 012602 MOV (SP)+.R2 1:POP STACK INTO R2
037006 012601 MOV (SP)+.R1 $:POP STACK INTO R1
037006 012600 MOV (SP) +.RO *:POP STACK INTO RO
112 037010 000207 RTS PC CEXIT
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p

- s

SRR AR AN AT AR AR AR ARk

**THE DISK SECTOR IS DEVIDED AS FOLLOWS

:*19 WORDS OF 0, ONE WORD 144000
;*THESE MAKE 39 BYTES FOR SECTOR GAP AND ONE SYNC. BYTE

037012 0$14400 RSYNC: 14400
037014 000000 RCYL: O
037016 000000 RSETR: O
037020 000000 RKEY1: 0
037022 000000 RKEY2: 0

;*5 WORDS OF 0'S, ONE WORD 144000
s*THESE MAKE 11 BYTES FOR HEADER GAP AND ONE SYNC. BYTE
s*THESE ARE DCL GENERATED

;*THERE ARE 256 WORDS OF DATA
;*THERE ARE 2 WORDS FOR ECC GENERATED BY DCL
;*15 WORDS OF 0'S FOR DATA GAP AND TOLERANCE GAP

AR AL AR A At iRt ddddad it di ittt aliitaiiisiss)

-3 O D 00 O NS NN = © 0 00 ~JON N S N =
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DISK SIMULATION

1 ¥+ 13 3 83 2333233333323 3323323232333 2332333333232 31332232222222222%1
2 :*READ DISK HEADER
3 : :;ttitttttlttlttttttttit'ttt'ttttttttttttttttttttttttttttt.tttttt
4
S 037024 000000 NOSYNC: 0 JFORCED HEADER ERROR = =1
6 JNORMAL = 0
7 037026 000000 TY: 0 *ERROR TYPE NO.
g 037030 000000 ERWORD: 0 *ERROR WORD NO.
10 037032 012137 037014 RDHEAD : MOV (R1)+ ,RCYL sSTORE CYLINDER ADDRESS
11 037036 012137 037016 MOV (R1)+,RSETR JSTORE SECTOR AND TRACK ADDRESS
12 037042 012137 037020 MOV (R1)+.RKEY1 :STORE KEY1
13 037046 012137 037022 MOV (R1)+.RKEY2 :STORE KEY2
1% 037052 012137 037622 MOV (R1) +. COMPA *STORE COMPARE OR NOT
}2 037056 010146 MOV R1,=(SP) 2:PUSH R1 ON STACK
17 037060 013700 001260 MOV RHMR,RO ;RO CONTAINS MAINTANENCE REG.
18 037064 012705 000002 MOV #2.R5 RS IS A COUNTER FOR WORDS
19 037070 012710 000001 - MOV #DMD ,aR0 . *SET DIAG. MODE
20 037074 052710 000010 ~ BIS #MSTCK, 3RO *SET SECTOR CLOCK FOR FIRST WORD
21 037100 052710 000002 - BIS #MCLK ,aR0 JSET MAINT.CLOCK FOR FIRST WORD
gg 037104 042710 000012 BIC #MSTCK 'MCLK,3R0 :RESET THEM
24 037110 000404 BR 28 :DON'T GIVE SECTOR CLOCK FIRST TIME
25 037112 012710 000013 1%: [ [0]") MMSTCK!MCLK'DMD,aR0;SET SECTOR, CLOCK, DIAG. MODE, RESET INDEX
59 037116 042710 000012 BIC #MSTCK IMCLK 3RO ;RESET SECTOR ©& MAINT.CLOCK
28 037122 012702 000007 28: MOV #7.R2 :LOAD BYTE COUNTER
29 037126 052710 000002 3s: BIS #MCLK ,aR0 JSET MAINT. CLOCK
30 037132 042710 000002 BIC #MCLK ,aR0 JRESET IT
31 037136 005302 DEC R2 *BYTE COUNTER
32 037140 001372 BNE 3s JCONTINUE IF BYTE NOT COMPLETE
33 037142 005305 DEC RS sWORD CCUNTER
%g 037144 001362 BNE 1% JCONTINUE IF WORD NOT COMPLETE
36 037146 012702 000022 MOV #18. .R2 :LOAD NO OF WORDS OF ZEROS
37 037152 005037 037620 48: CLR WORD D0 0'S
38 037156 004737 037624 JSR PC,READ :READ 0'S < >
39 037162 005302 , DEC R2 :COUNT DOWN WORDS
29 037164 001372 BNE /X3 + CONTINUE
42 037166 013737 037012 037620 MoV RSYNC , WORD :SYNC. WORD
43 037176 004737 037624 JSR PC.READ :READ IT < >
4% 037200 032710 001000 BIT #07SY,ard :SYNC. BYTE DETECTED?
37204 001012 BNE 58 :CONTINUE IF SYNC DETECTED
46 037206 012737 000001 037030 MOV #1,ERWORD *ERROR WORD NO
47 037214 013737 037012 001124 MOV RSYNC,SGDDAT; SYNC WORD -
48 037222 012737 104002 036722 MOV #106002,SSYN'~  ; INSERT "ERROR 2'' IN SSYN
43 037230 000571 . BR 138 *BRANCH OUT >
51 037232 013737 037014 037620 58: MOV RCYL , WORD ;SETUP CYLINDER
52 037240 004737 037624 JSR PC,READ :READ IT <
53 037244 013737 037016 037620 MOV RSETR,WORD -SETUP SECTOR/TRACK
54 037252 004737 037624 JSR PC.READ ;READ THEM <
55 037256 013737 037020 037620 MOV RKEY1,WORD ;SETUP KEY1
56 037264 004737 037624 JSR PC.READ :READ IT < ol
57 037270 013737 037022 037620 MOV RKEYZ,WORD :SETUP KEY2
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SEQ 0153
DISK SIMULATION

58 037276 004737 037624 JSR PC,READ :;READ IT < >

59 037302 013737 040610 037620 MOV WCRC, WORD :SETUP CRC

29 037310 004737 037624 JSR PC,READ :READ IT < >

62 037314 005737 001426 TST TESDTE :IS THIS A DRIVE TIMING ERROR ?

63 037320 001135 BNE 138 :BRANCH OUT IF YES

64 037322 005737 037622 TST COMPA :1S THIS A READ OR WRITE connano ?
22 037326 001472 BEQ 118 :DO READ IF = 0

gg ;*CONTINUE WITH DIAGNOSTIC WRITE COMMAND

69 037330 012705 040612 MOV #HEGAP RS :POINTER FOR HEADER GAP

70 037334 012702 000005 MOV #5.R2 :NO OF WORDS OF ZEROS

71 037340 012737 000006 037030 6$: MOV #6 . ERWORD :ERROR WORD NO SET

72 037346 004737 040056 JSR PC.WRITE :FOR HEADER GAP

73 037352 005737 040054 TST WWORD *TEST WRITTEN WORD

74 037356 001413 BEQ 78 *CONTINUE IF GOOD, THAT 1S = 0

037360 160237 037030 SU8 R2,ERWORD *WORD NO IN ERROR

76 037364 005037 001124 CLR $GDDAT ;GOOD uoko SHOULD BE 0

77 037370 013737 040054 001126 MOV WWORD , $8DDAT

78 037376 012737 104003 036724 MOV #104003, HEDGAP fnnon 2" GOES IN HEDGAP

53 037404 000503 BR 138 :BRANCH OUT >
81 037406 013725 040054 78: MOV WWORD , (RS) + :SAVE HEADER GAP

82 037412 005302 DEC R2

83 037414 001351 BNE 6

84 037416 004737 040056 JSR PC.WRITE :WRITE HEADER (DATA) GAP SYNC

85 037422 023737 037012 040054 CMP RSYNC , WWORD

86 037430 001426 BEQ 108

87 037432 005737 037024 ST NOSYNC ;IS THIS FORCED HEADER ERROR COMMAND ?

88 :IF YES NOSYNC==1 THEN WRITE OR READ
89 | ;IS SHUT OFF SO BRANCH OUT

90 :IF NO NOSYNC=0 THEN CONTINUE

35 037436 001406 BEQ 148 :PRINT IT IF TRUE ERROR

93 037440 005737 040054 ST WWORD IS IT =02

9% 037444 001420 BEQ 108 *CONTINUE IF GOOD

95 037446 005037 001124 CLR $GDDAT :IT SHOULD BE ZERO

96 037452 000403 BR 158 :BRANCH TO TYPE ERROR

97 0374564 013737 037012 001124 14$: MOV RSYNC ,$GDDAT; GOOD DATA

98 037462 013737 040054 001126 158: MOV uuono saooAt BAD DATA

99 037470 012737 000006 037030 MOV

100 037476 012737 104003 036726 MOV 3164003.ueosv~

}8} 037504 000443 BR 138 :BRANCH OUT .
103 037506 013725 040054 108: MOV WWORD, (RS) + :SAVE DATA SYNC.

}8§ 037512 000440 BR 138 CEXIT >
}89 ;*READ COMMAND START FROM HERE
108 037514 012702 000005 113: MOV #5.R2

109 037520 005037 037620 128: (LR WORD

110 037524 004737 037624 JSR PC,READ ;READ HEADER GAP <

111 037530 oossos DEC R :ARE S HEADER GAP ZEROS COHPLETE ?
11; 037532 00137 BNE 128 +1F NOT CONTINUE

113 037534 013737 037012 037620 MOV RSYNC , WORD :SYNC WORD

114 037542 004737 037624 JSR PC.READ :READ HEADER (DATA) SYNC)

™~
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SIMULATION
115 037546 005737 037024 ST NOSYNC ;FORCED SYNC ERROR ?
119 037552 001404 BEQ 168 ;1F NOT ERROR COMMAND CONTINUE
117 037554 032710 001000 BIT #DTSY,aR0 *SYNC. DETECTED
118 037560 001415 BEQ 138 :1F ZERO BRANCH OUT >
}53 037562 000403 BR 178 :1F NOT ZERO BRANCH TO ERROR
121 037564 032710 001000 168:  BIT #DTSY,aR0 ;SYNC. DETECTED ?
122 037570 001011 BNE 138 SEXIT IF YES >
123 037572 012737 000006 037030 178: MOV #6, ERWORD *ERROR WORD NO.
124 037600 013737 037012 001124 MOV RSYNC ,$GDDAT ; SYNC WORD
}%g 8%%2?2 012737 104002 036726 - MOV #104002, HEDSYN; MOVE ''ERROR 2'*
037614 012601 MOV (SP)+ R1 J:POP STACK INTO R1
127 037616 000201 RTS R1 CEXIT >




CZRJHEOD
DISK

SIMULATION

O N VIS W) —-

37624
37632

37650
37654

POND = b b e wd o cd o d b
OV NONVS W= 0OY

000000
000000

010246

288
SRS

000002
000001
037620

000020
000007
0C0012
034562
000020
177777
034554
000001
037620
000021
034562
034574
034612
000002
034562
000020

177777

034554

000001
037620

000021
034562

034574
034612

034554

034554
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AR AR AR A AR AR AR R R A AR AR AR AR AR AR AR AT RN

tREAD ONE WORD IN "WORD''

e AR R AR AR AN AR AARA AR AAAAAAAAAAAAAAAAAAAAAANRA AR AR RY

WORD: O

COMPA: 0
READ:
MOV R2,=-(SP) ..PUSH R2 ON STACK
MOV #2.RS D COUNTER
MOV #DMD , 3RO ser DIAG. MODE
ROR WORD *CHECKING IF THERE IS A ONE
BCC 18 +IF NO ONE BRANCH
BIS #MRD , 3RO SSET BIT 4 IF DATA HAS ONE
18: MOV #7.R2 *BYTE COUNTER
BIS #MSTCK 'MCLK,@RO :SET CLOCK,DATA IF ANY, SECTOR
ST TSECCG ;IS THIS BIT TO GENERATE AND TEST ECC ?

BEQ 6$ ;BRANCH IF NO
BIT #MRD , 3RO ;1S DATA BIT A ONE ?
8EQ 5% sBRANCH IF DATA BIT IS 0

MOV #-1,ECDATA *ECC DATA BIT IS A ONE
B8R 6$ *BRANCH
58: CLR ECDATA :ECC DATA BIT IS A 0
68: MOV #DMD , = (SP) :KEEP ONLY DIAG. MODE
ROR WORD *CHECKING IF THERE IS A ONE
BCC 2$ +IF NO ONE BRANCH
MOV #MRD!DMD, (SP)  :KEEP DATA AND DIAG. MODE
28: MOV (SP)+,aR0 *PUT IN DATA,RESET CLOCK, SECTOR
TST TSECCG ;1S ECC TO BE GENERATED FOR THIS BIT
BEQ 3 :BRANCH IF NO
INC DATENV :NUMBER OF CLOCKS GIVEN FOR DATA ENVELOPE
JSR PCECTEST ;GO TO GENERATE AND TEST ECC
38: BIS #MCLK , 3RO *SET CLOCK
ST TSECCG ;1S THIS BIT TO GENERATE ECC
BEQ 88 :BRANCH IF NO
BIT #MRD , 3RO +1S DATA BIT A ONE
BEQ 78 *BRANCH IF DATA BIT IS = 0
MOV #-1,ECDATA “ECC DATA BIT IS A ONE
BR 8s *BRANCH
78: CLR ECDATA ECC DATA BIT IS = 0
8s: MOV #DMD , - (SP) :KEEP DIAG. MODE
ROR WORD “CHECKING IF THERE IS A ONE
BCC 4$ :BRANCH IF NO ONE
MOV #MRD!DMD, (SP)  :KEEP DIAG. MODE AND DATA
48: MOV (SP)+,aR0 *SET DATA, DIAG. MODE, CLEAR CLOCK
ST TSECCG ;1S THIS BIT TO GENERATE ECC
BEQ 9% :BRANCH IF NO
INC DATENV :NUMBER OF CLOCKS FOR DATA ENVELOPE
JSR PC,ECTEST ;GO TO GENERATE AND TEST ECC
98: DEC R2 :BYTE COUNTER
BNE 3$ *CONTINUE IF ONE BYTE NOT COMPLETE
DEC RS *WORD COUNTER
BNE 1% *CONTINUE IF ONE WORD NOT COMPLETE
MOV (SP)+,R2 ..POP STACK INTO R2
RTS PC CEXIT -

L ey e

SEQ 0155

1
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DISK SIMULATION

1 ttt!tittttttttttQttt'"ttQtt.tttttt.tttttttttt.ttittt.tt'ittttt
2 -uans ONE WORD WHICH COMES BACK IN '‘WWORD''
3 ttt"tttttt*tltttttt't'tt"tltttttttttttt't'tt.tt'tttitittt.ttt
4
2 040054 000000 WWORD: O
7 040056 . WRITE:
040056 010046 ' MOV RO,=(SP) ;:PUSH RO ON STACK
040060 010246 MOV ng C=(SP) ::PUSH R2 ON STACK
040062 010346 MOV -(SP) ::PUSH R3 ON STACK
040064 010546 MOV RS.=(SP) ::PUSH RS ON STACK
8 040066 012705 000002 MOV #2.RS :WORD COUNTER
9 040072 012710 000001 MOV #1.3R0 *SET DIAG. MODE
10 040076 012702 000007 1$: MOV #7.R2 *BYTE COUNTER
11 040102 012710 000013 MOV #MSTCK 'MCLK !DMD,3R0; SET SECTOR & MANT. CLOCKS
12 040106 032710 000040 BIT #MWR, 3RO ;CHECK WRITEBIT IN MAINT. REG.
13 040112 001406 BEQ 2% *BRANCH IF 2ERD
14 040114 012737 177777 034554 MOV #=1,ECDATA *ECC DATA BIT IS A ONE
15 040122 000261 SEC :SET CARRY
16 040124 006003 ROR R3 *MOVE 1 FORWARD
17 040126 000404 BR 33
18 040130 005037 034554 28: CLR ECDATA ;ECC DATA BIT IS = 0
19 060134 000241 cLC :CLEAR CARRY
20 040136 006003 ROR R3 *MOVE 0 FOR WWORD
21 040140 012710 000001 3s: MOV #DMD , 3RO :CLEAR SECTOR AND CLOCK
22 040144 005737 034562 TST TSECCG ;1S THIS'BIT TO GENERATE ECC ?
23 040150 001404 BEQ 43 :BRANCH IF NO
24 040152 005237 034574 INC DATENV ;NUMBER OF CLOCKS FOR DATA ENVELOPE
gg 040156 004737 034612 JSR PC,ECTEST ;GO TO GENERATE AND TEST ECC <======== >
27 040162 052710 000002 48: BIS #MCLK, 3RO :SET CLOCK
28 040166 032710 000040 BIT #MWR, 3RO :CHECK WRITE BIT IN MAINT. REG.
29 040172 001406 BEQ 58 :BRANCH IF ZERO
30 040174 012737 177777 034554 MOV #-1,ECDATA *ECC DATA axr IS A ONE
31 040202 000261 SEC SSET
32 040204 006003 ROR R3 *MOVE 1 ron WWORD
33 040206 000404 BR %
3% 0640210 005037 034554 58: CLR ECDATA ;ECC DATA BIT IS ZERO
35 040214 000241 cLC :CLEAR CARRY
36 060216 006003 ROR R3 *MOVE 0 FOR WWORD
37 040220 012710 000001 68: MOV #DMD , 3RO :CLEAR CLOCK
38 060224 005737 034562 ST TSECCG :1S THIS'BIT TO GENERA!E ECC ?
39 040230 001404 BEQ 78 :BRANCH IF
40 060232 005237 034574 INC DATENV ;NUMBER OF CLOCKS ron DATA ENVELOPE
21 040236 004737 034612 JSR PC.ECTEST :GO TO GENERATE AND TEST EC( C======== >
45 040242 005302 78: DEC R2 ;COUNT FOR BYTE END
4% 060244 001346 BNE 4$ :IF NOT BYTE END CONTINUE
45 060246 005305 DEC RS :COUNT FOR WORD END
46 040250 00131; BNE 18 :IF NOT WORD END CONTINUE
47 060252 010337 040054 MOV R3, WWORD :STORE THE WORD
48 0‘0556 012605 MOV (SP)+,RS :POP STACK INTO RS
040260 012603 MOV (SP)+.R3 “:POP STACK INTO R3
040262 012602 MOV (SP)+.R2 :;POP STACK INTO R2
040264 012600 MOV (SP)+.RO :POP STACK INTO RO
49 040266 000207 RTS PC .txx ------------------------------- >
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oA AR AR AR AR AR AR AR RAAANAAAAAAAA AN AAAAAANRAAANAAORAS

s*WRITE DATA HOUSEKEEPING ROUTINE

AL AR R A AR A el d i dd it i et ittt dadatidiiitiadsdd]

COUNTD: 0
FORMAT: 256.
ZWORDS: 0
WRDATA:
040270 MOV (R1),COUNTD :STORE NO. OF WORDS TO BE WRITTEN
MOV (R1) +,R2 :SAME IN R2
037622 MOV (R1)+,COMPA :COMPARE OR NOT
MOV RO,=(SP) 2;PUSH RO ON STACK
MOV R1.=-(SP) 2:PUSH R1 ON STACK
MOV R2,=(SP) ::PUSH R2 ON STACK
MOV R3,=(SP) ::PUSH R3 ON STACK
MOV R&.=(SP) ::PUSH Ré ON STACK
000016 MOV M. R :NO. OF TOLERANCE GAP WORDS
041634 MOV #TOLGAP,R3 :START OF ro;;aaucs GAP TABLE
177777 1$: MOV #-1, (R3)+ SMAKE IT 177777
DEC R1 :IS 14 COMPLETED ?
BNE 18 :IF NOT, CONTINUE
001260 MOV RHMR,RO ;RO CONTAINS MAINTANENCE REG.
040272 MOV FORMAT,=(SP)
040270 SuB COUNTD . (SP)
0460274 MOV (SP) , ZWORDS :NO. OF ZERO WORDS TO BE WRITTEN
MOV (SP)+,Ré
001424 ST TSECC ;1S THIS AN ECC TEST
BEQ 78 :BRANCH IF NO
177777 034562 MOV #-1,TSECCG :THESE BITS ARE TO GENERATE ECC
040626 78: MOV #D1SK,R3 *SIMULATED DISK AREA
040056 28: JSR PC.WRITE :WRITE ON SIMULATED DISK
040054 32! :gono.(as)+ *STORE ON SIMULATED DISK
BNE 2s
ST R4 ;ANY ZEROS TO BE WRITTEN ?
BEQ 4 :BRANCH IF NONE TO BE WRITTEN
040056 3s: JSR PC.WRITE ;WRITE ZEROS ON SIMULATED DISK
040054 MOV WWORD, (R3) + :STORE THEM
DEC Ré&
BNE 3s
034562 48: CLR TSECCG :NO MORE ECC TO BE GENERATED
000002 MOV #2.R1
040056 58: JSR PC.WRITE ;WRITE ECC1 AND ECC2 ON SIMULATED DISK
040054 323 ggono.(nsxo :STORE IN WEEC1 AND WEEC2
BNE 5%
040056 JSR PC.WRITE :WRITE DATA GAP
040054 MOV WWORD, (R3)+ :STORE IT
000016 MOV 4. R
040056 6$: JSR PC,WRITE :WRITE TOLERANCE GAP ZEROS
040054 MOV WWORD, (R3) + *STORE THEM
DEC R1
BNE 61
MOV (SP)+,Ré4 ::POP STACK INTO R4

MoV (SP)+,R3 ::POP STACK INTO R3
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MOV (SP)+,R2 :;POP STACK INTO R2
MoV (SP)+,R1 :;POP STACK INTO R1
MOV (SP)+,RO :;POP STACK INTO RO
RTS R1 JEXIT >
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SRRRAAAAAAANAAAAAAAAAAAEAAAAARAAAAAAAAAAANAAAAARAA RO A AR OS

*THIS IS THE SIMULATED DISK,

ONLY ONE SECTOR OF SPACE IS ALLOCATED

t*ﬁttttﬁttﬁttttttlt*'tt*'tt*tﬁt'*tﬁtti*ti.tittt't'.li'ttit.tt.t

SECGAP:
WSSYNC:
HEADER:

WCRC:
HEGAP:

HDWSYN:
SILOTB:

DISK:
WECC1:
WECCZ2:

DTAGAP:
TOLGAP:

.BLKW
.BLKW
.BLKW
.BLKW
-BLKW
.BLKW

-BLKW
.BLKW
-BLKW
.BLKW

—
g

— e d B ) Y N
W
o~
.

o
.

;SECTOR GAP 38 BYTES OF 0
:SECTOR GAP 1 BYTE OF 0 ONE SYNC BYTE
HEADER = CYL, SECTOR/TRACK, KEY1, KEY2

CRC
HEADER GAP 10 BYTES OF 0
:HEADER GAP 1 BYTE OF 0 ONE SYNC. BYTE

:(ALSO USED IN SILO TEST AS SILO TABLE)
235‘1‘ SPACE

JECC2
:DATA GAP 2 BYTES OF 0
:TOLERANCE GAP 28 BYTES OF 0

SEQ 0159
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DISK SIMULATION

1 tttttQtttttttttttttttt'ttttttt'tttttt'ttttttttttttttttttttttttt
% -uaxrs HEADER AND DATA
ttttltQti!tttt.t.tttt"ttttttt.tttttttttttttttttttttttttttttttt
‘ .
2 :*THIS SUBROUTINE IS THE FIRST IN A SERIES OF NESTED SUBROUTINES
; -xz xsg?fs DIAGNOSTIC MODE, AN EXTRA DIAGNOSTIC INDEX, AND THE
.l
9
10 ;«IT THEN CALLS THREE OTHER SUBROUTINES, WHICH IN TURN CALL OTHER
}; :«SUBROUTINES. THE THREE SUBROUTINES CALLED HERE ARE:
13 ; *SEARCH ;1SSUES SECTOR CLOCKS TO SET SECTOR FOUND FLOP
1% : *WRHEAD :WRITES THE SECTOR HEADER
}2 : *WRDATA :WRITES THE ACTUAL SECTOR DATA
17 :*ALL OF THE ABOVE MENTIONED 'WRITING'' IS ACTUALLY DONE INTO A CORE
}g :+BUFFER AREA CALLED 'DISK' VIA THE MAINTENANCE REGISTER (RHMR)
20
21
22
2
52 041670 000000 RNCTR1: .WORD O :'RUN' LINE STALL COUNTER
27 061672 011637 001414 COMWHD: MOV (SP) ,PCJSR :SAVE PC OF JSR + &
28 041676 162737 000004 001414 SuB #4,PCJSR :SAVE PC OF JSR
29 041704 010046 MOV RO.=(SP) ::PUSH RO ON STACK
041706 010146 MOV R1.-(SP) ::PUSH R1 ON STACK
041710 010246 MOV g ‘=(SP) :;PUSH R2 ON STACK
041712 010346 MOV R3.-(SP) :PUSH R3 ON STACK
041714 010446 MOV R&.=(SP) ::PUSH R4 ON STACK
- 041716 010546 MOV RS.~(SP) ::PUSH RS ON STACK
31 041720 012777 000001 137332 MOV #DMD , 3RHMR :SET DIAGNOSTIC MODE
32 041726 052777 000006 137324 BIS MMINX, SRHMR :SET DIAGNOSTIC INDEX
33 041736 042777 000004 137316 BIC #MINX , 3RHMR cn.m DIAGNOSTIC INDEX
3% 0641742 052777 000001 137270 BIS #G0,aRHCS1 :SET 'G0°* BIT & STALL 'TILL °"RUN
35 cruncrxon coos WAS SET UP BY rue TEST)
gg 041750 012737 000113 041670 RNWAT1: MOV #75. .RNCTR1 ron 15’§5Lc$3“""" APPROX 450US
38 041756 005337 041670 18: DEC ancrn1 :COUNT DOWN 1 T
23 041762 001375 BNE 18 conrxuue UNTIL = 0
41 0641764 013746 042050 MOV WSECTR,~(SP)  :GET DESIRED sscron/raAcx
42 061770 042716 177740 BIC #1777640,(SP)  :MAKE ONLY SECTOR
43 061776 012637 0462004 MOV (SP)+,WiRK -sAve SECTOR
4% 042000 004137 042756 2s: JSR R1,SEARCH 1SSUE sscron CLOCKS TO GET TO
22 :DESIRED SECTOR >
47 042004 000000 WIRK: .WORD O :SECTOR NO.
48 042006 012701 000240 MOV #+NOP ,R1 :GOING TO MOVE NOPS
49 042012 010137 042060 MOV R1,SEGPER :NOP INTO SEGAP
50 062016 010137 042062 MOV R1.FSYNER *NOP INTO FSYNER
51 062022 010137 042064 MOV R1.ERHEAD ‘NOP INTO ERHEAD
52 062026 010137 0462066 MOV R1.ERCRC *NOPINTO ERCRC




53 042032
gg 042036

92 042064

sy el b b ol ey
SEIKNIRET28Y

010137 042070
010137 042072

004137 042142
000000
000000
000000

000000
000000

000240

000240

000240

000240
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DISK SIMULATION

MOV R1.ERHDGP

sNOP [NTO ERHDGAP
MOV R1,HDESYN

sNOP INTO HDESYN

JSR R1,WRHEAD ;WRITE THE HEADER <

WCYL: sCYLINDER

0
WSECTR: 0 sSECTOR AND TRACK
WKEY1: 0 JKEY1
WKEY2: 0 :KEY2
GCRC: O :GOOD CRC

;DUMMY ERROR CALL LOCATIONS FOR THE WRITE HEADER OPERATION

SEGPER: NGP ;IF "ERROR 6'' INSERTED BY
;WRHEAD SUBROUTINE, THEN
:SECTOR GAP GOING ON DISK
:IS NOT RIGHT.

;WORD NO. CONTAINS WHICH
;WORD IS WRONG, THAT IS
sFIRST OF TENTH, OR WHAT EVER.

;BAD WORD IS WHAT IS GOING ON DISK

:IF "ERROR 6'' INSERTED BY
sWRHEAD SUBROUTINE, THEN
:THE LAST 0 BYTE OF SECTOR
:GAP OF FIRST SYNC. BYTE
sAFTER SECTOR GAP IS IN
;ERROR.

;WORD NO. CONTAINS 20
sRIGHT BYTE IS SECTOR GAP
sLEFT BYTE IS SYNC. BYTE.

:B?gKUORD IS WHAT IS GOING ON

FSYNER: NOP

ERHEAD: NOP ,
sIF "ERROR 6'' INSERTED BY
sWRHEAD SUBROUTINE, THEN
sHEADER GOING ON DISK
;IS WRONG.

sWORD NO 1
:WORD NO

;WORD NO KEY1
sWORD NO & = KEY2

;BAD WORD IS WHAT IS GOING ON
;DISK

CYLINDER NO
SECTOR/TRACK

ERCRC: NOP : "
sIF "ERROR 6'' INSERTED BY
sWRHEAD SUBROUTINE, THEN CRC WRITTEN
sON DISK IS IN ERROR.

SEQ 0161
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DISK SIMULATION

110

m

112

113

I

}}9 042070 000240 ERHDGP: NOP

118

119

120

121

122

123

124

125

126

127

128

}%8 042072 000240 HDESYN: NOP

131

132

133

134

135

136

137

138

139

140

i

143 042074 005737 001406 TST ERFLGS ;ARE ANY E

144 042100 001004 BNE FOUT :

}22 062102 004137 040276 JSR R1,WRDATA

147 0642106 000000 FNWORD: .WORD 0

}23 042110 000000 .WORD 0

150 042112 FOUT:
042112 012605 MGV (SP)+,R5
042114 012604 MoV (SP)+,Ré4
042116 012603 MOV (SP)+,R3
042120 012602 MOV (SP)+,R2
042122 012601 MoV (SP)+,R1
062126 012600 MoV (SP)+,RO

151 042126 000207 RTS PC

;GOOD DATA IS WHAT SHOULD BE ON DISK
;BAD DATA IS WHAT IS GOING ON DISK.

;WORD NO IS 5

;IF 'ERROR 6'' INSERTED BY
sWRHEAD SUBROUTINE, THEN HEADER
sGAP GOING ON DISK IS WRONG.

;WORD NO GIVES WHiCH OF
:THE HEADER GAP WORDS

sARE WRONG.

sWORD NC 1 =

FOR EXAMPLE:
FIRST HEADER

; GAP WORD
;BAD WORD IS WHAT IS GOING ON DISK

;IF "ERROR 6'' INSERTED BY

sWRHEAD SUBROUTINE, THEN LAST
sHEADER GAP BYTE OR HEADER

sSYNC BYTE GOING ON DISK IS WRONG.

JWORD NO = §

:BAD DATA IS WHAT IS GOING
:ON DISK, RIGHT BYTE IS HEADER
*GAP 0°'S BYTE, LEFT BYTE IS HEADER

:GAP SYNC.

RRORS DETECTED ?
IF YES _BRANCH

*WRITE THE DATA
:FORMAT COMMAND NO. OF DATA

::POP STACK
+ :POP STACK

INTO RS
INTO R4
INTO R3
INTO R2
INTO R1
INTO RO

SEQ 0162
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DISK SIMULATION

1
2 tttttttttttttttttttttttttttttttttitttttttﬁtttttttttttt'ttt't.t'
3 -unxrs HEADER
l. tltQttt.lttttttQttttttttt'tttlttttttttttttttttttttt'tt.titttttt
;

‘ ;*RO = MAINT.REG.
7 ;*R1 = SIMULATED DISK
8 :*R2 = BYTE COUNT
9 :*R3 = WRITE WORD

}g :*RS = WORD COUNT

12 042130 000000 scyL: 0 :

13 042132 000000 SSECTR: 0 ;

14 042134 000000 SKEY1: 0 :

15 042136 000000 SKEY2: 0 ;

}9 042140 000000 SCRC: 0 ;

18 042142 012137 042130 WRHEAD: MOV (R1)+,SCYL

19 042146 012137 062132 MOV (R1)+.SSECTR

20 042152 012137 042134 MOV (R1)+.SKEY1

21 062156 012137 0462136 MOV (R1)+.SKEY2

22 042162 012137 042140 MOV (R1)+,SCRC

%2 042166 010146 MOV R1,=(SP) ::PUSH R1 ON STACK

25 042170 012701 040530 MOV #SECGAP,R1 :SIMULATED DISK INDICATOR

26 062174 013700 001260 MOV nuna RO ;RO NOW HAS MAINT. REG. ADDR.

27 062200 012710 000001 MOV aro’ ;SET DIAG. MODE

28 042204 012705 000002 MOV cz aS *WORD COUNTER

29 062210 052710 000010 BIS #MSTCK , 3RO *SET SECTOR FOR FIRST BYTE

30 062214 012710 000013 1$: MOV #MSTCK {MCLK 'DMD,3R0; SET SECTOR, CLOCK, DIAG.

31 :MODE, RESET INDEX

32 042220 032710 000040 BIT #MWR , 3RO :CHECK WRITE BIT IN MAINT. REG.

33 042224 001403 . BEQ 28

34 062226 000261 SEC ;SET CARRY

35 042230 006003 ROR R3 :MOVE ONE FORWARD

36 062232 000402 BR 3$ :

37 042234 000241 28: cLC *CLEAR CARRY

38 042236 006003 ROR R3 *MOVE ZERO FORWARD

39 062240 012710 000001 38: MOV #DMD , 3RO *CLEAR CLOCK, SECTOR

40 042244 012702 000007 MOV #7.R2 *BYTE COUNTER

41 042250 052710 000002 48: BIS MMCLK , 3RO *SET BIT CLOCK

42 042254 032710 000040 BIT #MJR , 3RO :CHECK WRITE BIT IN MAINT.REG.

43 042260 001403 BEQ 58 *BRANCH IF ZERO

45 062262 000261 SEC :SET CARRY

2064 ROR R3 :MOVE ONE FORWARD

47 0462266 2 BR 63
8 0462270 000241 58 cLC

49 042272 006003 ROR R3

50 042274 012710 000001 68: MOV #DMD , 3RO

51 042300 00530 DEC R2

52 042302 00136 BNE 4

53 042 005305 DEC RS

54 042306 001342 - BNE 1%

55 042310 010321 MOV R3, (R1)+

56 042312 005703 ST R3

57 042314 001414 BEQ 78

SEQ 0163
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DISK SIMULATION

58
59 042316 012737 000001 037030 MOV #1,ERWORD

60 042326 005037 001124 CLR gooAr

61 062330 010337 001126 MOV DAT

62 042336 012737 104006 042060 MOV nbl.ooe SEGPER

gz 042342 00137 042750 JMP :BRANCH OUT >
65 042346 01270; 000022 78: MOV #18. .R2 :COUNT NO. OF SECTOR GAP

66 042352 012737 000026 037030 10$: MOV #20. ,ERWORD :COUNT TO GIVE ERROR WORD

67 042360 004737 040056 JSR PC,WRITE :WRITE SECTOR GAP

68 042364 013721 040054 MOV WWORD, (R1)+ :STORE SECTOR GAP WORD

69 042370 001413 BEQ 11$

70 042372 160237 037030 SUB R2, ERWORD -1F NOT GET ERROR WORD NO.

71 042376 005037 001124 CLR $SGDDAT :GOOD WORD

72 042402 013737 040054 001126 MOV WWORD , $SBDDAT;BAD WORD

73 042410 012737 104006 042060 MOV #104008, SEGPER; STORE 'tnnoa 6'' IN SEGPER

7% 062416 000554 B8R 17$ :BRANCH OUT

75 042420 005302 11$:  DEC R2 :HAVE 18 WORDS OF ZEROS BEEN WRITTEN ?
76 042422 001353 BNE 108 +IF NOT CONTINUE

73 ;AT THIS POINT THE SECTOR FOUND FLOP SHOULD

gg :BE HIGH, SO THAT THE HEADER SYNC BYTE CAN BE GIVEN.

81 ;HOWEVER, IN THE DRIVE TIMING ERROR TEST THE REST OF THE ROUTINE

gg +1S ABORTED

84 042424 005737 001426 ST TESDTE :IS THIS A DRIVE TIMING ERROR TEST ?

gg 042430 001147 BNE 178 :BRANCH OUT IF YES

87 042432 004737 040056 JSR PC,WRITE . :WRITE ONE SECTOR GAP 0 BYTE

88 ! *AND ONE S“NC. BYTE = 230

89 042436 013711 040054 MOV WWORD, (R1) :SAVE 0 BYYE AND SYNC BYTE

90 042442 023721 037012 CMP RSYNC, (R1)+ :IF SYNC. BYTE RIGHT

91 042446 001414 BEQ 12$ :1IF YES CONTINUE OPERATION

3§ 042450 012737 000024 037030 MOV 420. ,ERWORD :IF NOT GET READY FOR ERROR PRINT

94 042456 013737 037012 001124 MOV RSYNC,SGDDAT;GOOD WORD

95 042464 014137 001126 MOV -(R1).$BDDAT :BAD WOR

96 042470 012737 104006 042062 MOV #1046006, FSYNER; INSERT 'tnnon 6" IN FSYNER

3; 042476 000524 BR 178 :BRANCH OUT >
99 042500 012702 000004 128: MOV #4,R2 - :FOUR HEADER WORDS

100 042504 012703 042130 MOV #SCYL,R3 :POINTER FOR HEADER TABLE

101 042510 012737 000005 037030 138: MOV #5, ERWORD :ERROR WORD NO SET

102 042516 004737 040056 JSR PC.WRITE :WRITE & HEADER WORDS

103 042522 013711 040054 MOV WWORD , (R1) :STORE WRITTEN WORD

104 042526 022321 CMP (R3)+.(R1)+ :IS IT CORRECT

105 042530 001412 BEQ 148 :1F GOOD courxnue OPERATION

}89 :IF NOT GET READY FOR ERROR PRINT
108 042532 160237 037030 SuB R2,ERWORD :WORD NO

109 042536 014337 001124 MOV -(R3) SGDDAT sooo DATA

110 042542 014137 001126 MOV -(R1);$BDDAT  :BAD D

111 0462546 012737 104006 042064 MOV l104006 ERHEAD INSERT 'tnnoa 6"

}}g 0462554 BR 17$ :BRANCH OUT >
114 042556 005302 148:  DEC R2 :ARE 4 HEADER WORDS DONE?

SEQ 0164
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040056
040054
062056

001126

000005
000006
040056
040054

037030
001124
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040056
040054
037012

000005
001126
037012
104006

001124
037030
042066

037030

042070

037030

001124
0462072

208:
158:

16$:

17%:
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138 :IF NOT CONTINE
PC,WRITE *WRITE CRC
WWORD, (R1) *STORE CRC
(R1)+,GCRC :COMPARE GOOD CRC
208 :IF GOOD CONTINUE OPERATION

:1IF NOT GET READY FOR ERROR PRINT
-(R1) ,$BDDATA  ;BAD CRC WRITTEN
GCRC, $GDDAT :600D CRC
#S , ERWORD :ERROR WORD NO
#104006 ,ERCRC  ; INSERT ERROR 6
17% JEXIT
#5.R2 :NO OF HEADER GAP
#6.ERWORD :ERROR WORD NO SET
PC.WRITE ‘WRITE HEADER GAP
WWORD, (R1) + :STORE
168 :IF GOOD CONTINUE OPERATION

:IF NOT GET READY FOR PRINT
R2,ERWORD :ERROR WORD NO
$GDDAT ;GOOD DATA
-(R1) ,$80DAT  :BAD DATA
#104006 , ERHDGP; STORE *‘ERROR 6'*
178 :BRANCH OUT
R2 :ARE S HEADER GAP ZEROS DONE ?
158 *IF NOT CONTINUE
PC.WRITE
WWORD, (R1)
RSYNC. (R1)+
17% sA-0K, EXIT >
#5 ., ERWORD ;1F NOT GET READY FOR ERROR PRINT
-(R1),$BDDAT
RSYNC . $GDDAT
#104006, HDESYN
(SP)+,R1 ::POP STACK INTO R1
R1 JEXIT >

SEQ 0165
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DISK SIMULATION

= OV NONNS W= OV -

PNOIPININ = e d d ed = d d = d
WM

ococo0o

000000
012137

(e]lelele]
VIS U= b b

b

042754

001260
042754

000001
000010

000010

000014
000014

AR AR AR AR AR R ARt d Rt a ittt ittt ittt iiiddiddiddl

s *SEARCH SECTOR

ML A A A Al iR ddad i ittt d it ittt iiidiidddddl)

:*RO=RHMR ADDRESS

:*R1=PASSED ARGUMENT (SECTOR SEARCHED FOR)
;*R2=CLOCK COUNT (PER BYTE)

;*R3=SECTOR COUNTER FROM R1

;*R5=BYTES PER WORD COUNT

;*BEFORE INDEX IS GIVEN TWO SECTOR CLOCKS ARE GIVEN TO RESET
s*SECTOR PULSE IN CASE IT IS SET.

s*AT THE BEGINNING OF EACH SECTOR, ONE SECTOR CLOCK HAS TO RISE
;*BEFORE MAINT. CLOCK, THEN EVERY EIGHT MAINT.CLOCKS, ONE SECTOR CLOCK
s*IS IDENTICAL WITH THE MAINT. CLOCK

s*THE SECTOR CLOCKS ARE NUMBERED AS FOLLOWS:

;*THE SECTOR CLOCK UNDER INDEX - 0

s*THE NEXT - 1
s*THE NEXT = 2

s*ETC.

s*THEN THE LAST SECTOR CLOCK IN ONE SECTOR HAS NUMBER - 608
;*THE NEXT SECTOR WILL HAVE 608 SECTOR CLOCKS
;*THE NEXT SECTOR THEN HAS ANOTHER 608 SECTOR CLOCKS

;*AND SO ON
SECTR: 0
SEARCH: MOV

BIC

BIS
BIC
TST
BEQ

:SECTOR SEARCHED FOR
(R1)+,SECTR ;SAVE SECTOR SEARCHED FOR

RO,=(SP) :;PUSH RO ON STACK
R1.-(SP) :;PUSH R1 ON STACK
R2.=(SP) :;PUSH R2 ON STACK
R3,-(SP) :;PUSH R3 ON STACK
R4.-(SP) ::PUSH R4 ON STACK
R5,=(SP) ;sPUSH R5 ON STACK
RHMR,RO_:NOW RO HAS MAINTENANCE REG. ADR.
SECTR.R3 ;LOAD SECTOR COUNTER
#DMD ,aR0 sSET DIAGNOSTIC MODE
#MSTCK ,aR0 sSET SECTOR CLOCK
#MSTCK ,aR0 sCLEAR SECTOR CLOCK
#MSTCK ,aR0 sSET SECTOR CLOCK
#MSTCK,aR0 sCLEAR SECTOR CLOCK

sTHE ABOVE TWO SECTOR CLOCKS ARE GIVEN FOR
sRESETING SECTOR PULSE
sIN CASE IT STARTS SET
#MINX!MSTCK,aR0 ;SET INDEX AND SECTOR CLOCK
#MINX!MSTCK,a3RO ;RESET INDEX AND SECTOR CLOCK
R3 :TEST _FOR SECTOR 0
78 sIF SECTOR 0 IS REQUIRED, EXIT ======>

:NOW 304 WORDS WILL START (608 BYTES)

s*FOR FIRST BYTE MAINT. SECTOR CLOCK WILL GO HIGH, THEN MAINT. CLOCK WILL GO HIGH
;*BOTH WILL COME DOWN TOGETHER, THEN SEVEN MAINT. CLOCKS WILL BE GIVEN
;*FOR SECOND BYTE, AND ALL OTHER BYTES TILL NEXT SECTOR, SECTOR CLOCK
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DISK SIMULATION

81 043150
82 043154
83 043160
gg 043162

86 043164
gg 043166

89 043170
g? 043172

92 043174

001372

012702
005305
001362

012701
012705

001372

005305
001362

005301
001356

052710
042710
005303
001317

012605

000010

000002

000012
000012
000002
000002

000007

000457
000002
000007
000012
000012
000002
000002

000010
0006010

s*WILL BE IDENTICAL WITH ONE MAINT. CLOCK

:ONE WORD ONLY
18: MoV #8.,R2 ;BYTE COUNTER
MOV #2,R5  :BYTES PER WORD
BIS #MSTCK ,aR0 - sSET SECTOR CLOCK
BIS #MCLK, GRO sSET MAINT. CLOCK
BR 38 :BRANCH TO CLEAR SECTOR AND CLOCK
2s: BIS #MSTCK!MCLK 8RO ;SET BOTH CLOCKS
38: BIC #MSTCK IMCLK,aRO :CLEAR BOTH CLOCKS
8s: BIS #MCLK 3RO ;SET MAINT. CLOCK
BIC #MCLK ,@RO :CLEAR MAINT.CLOCK
DEC R2 :BYTE COUNTER
BNE 8s ;CONTINUE IF BYTE NOT COMPLETE
MOV #7.R2 ;SETUP FOR SECOND BYTE
DEC RS ;1S WORD COMPLETE?
BNE 2$ sCONTINUE IF NOT COMPLETE

:NOW 303 WORDS ARE LEFT AND ALL

48: MOV
5%: MOV

6$: BIS

7$:

#303. .R1
#2.RS

#7 .R2

#MSTCK 'MCLK , RO
#MSTCK !MCLK ,aR0
#MCLK 3RO

#MCLK 3RO

R2

6$

R5
5%

R1
4%

#MSTCK ,aR0
#MSTCK,aR0

R3
1$

(SP)+,RS
(SP)+, "R&
(SP) +, ‘R3
(SP) +.R2
(SP)+, ‘R1
(SP)#,RO
w1

;TO GIVE SECTOR CLOCK AND MAINT. CLOCK

ARE IDENTICAL

;WORDS PER SECTOR COUNTER

;BYTES PER WORD COUNTER

;BIT COUNTER (MAINT.CLOCK COUNTER)
sSET SECTOR CLOCK AND MAINT. CLOCK
sCLEAR CLOCKS

sSET MAINT. CLOCK

sRESET MAINT. CLOCK

;1S BYTE COMPLETE ?

sCONTINUE IF NOT COMPLETE

IS WORD COMPLETE ?
NUE IF NOT

I
ECTOR COHPLETE ?
1 F NOT

L?Egcl MORE TIME (FOR 609)
:870' SECTORS COMPLETE ?

ZNHSB
g VY =y -
*HDSEF’

:;POP STACK INTO RS
::POP STACK INTO R4
:;POP STACK INTO R3
:;POP STACK INTO R2
:;POP STACK INTO R1
::POP STACK INTO RO

sk ARAARAREARAAAAAEAERRECRAAAARAANAARANARRARAARARRAARC R AR TRARY

tREAD ONE SECTOR OF DATA

sRARAAAAAAAAAARAAAENAREARANAANEARAAAAAAAAARARARARAARARARARRR RN RR

SEQ 0167
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23838383
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104401
000420

104402
012777
000002

043226
043230

001424

177777
000402

040626
037620
037624
001424
034562
000017

037620
037624

043350

043342

034562

135606

RNO: 0
RCOM: O

REDATA: MOV
MoV

MOV
TST
BEQ
MOV
18: MOV

MOV
2$: MOV
JSR
DEC
BNE
TST
BNE
CLR
MOV
3s: MOV
JSR
DEC
BNE

MOV
RTS

TYPE
BR
'253: LASCIZ
" TYPOC

MOV
RTI

(R1)+,RNO
(R1)+_RCOM
R1,=-(SP)
TSECC

18
#-1,TSECCG
#258. R2

#DISK,R3
(R3) +,WORD
PC.READ

R2

2%
TSECC
48

:NO. OF WORDS READ
;EXTRA STORAGE

sSAVE NO. OF WORDS ONLY FOR INFORMATION
sEXTRA WORD ONLY FOR INFORMATION

:;PUSH R1 ON STACK

;1S THIS AN ECC TEST

¢BRANCH IF NO

sTHESE BITS ARE TO GENERATE ECC
;256 WORDS PER SECTOR

;PLUS 2 ECC WORDS

;POINTE TO DISK SIMULATION
:READY TO READ CONTENTS

sREAD

;1S 256 WORDS DONE?
:IF NOT BRANCH

;1S THIS AN ECC TEST
BRANCH OUT IF YES

TSECCG_ :NO MORE ECC BITS ARE TO BE GENERATED

#15..R2
(R3) +,WORD

PC,READ :READ
R2

3%
(SP)+,R1
R1

,658
4

;ONE DATA GAP, 14 TOLERANCE GAP
sREADY TO READ CONTENTS OF WORD

: COUNT
;BRANCH IF 14 NOT DONE

:;POP STACK INTO R1
sRETURN

;:TYPE ASCIZ STRING
; ;GET OVER THE ASCIZ

648 ‘e
/UNEXPECTED RP INTERRUPT @ PC = /

#RPVECT ,aRPVEC

s TYPE FROM PC
sRESTORE TRAP VECTOR
s CHANGE TO CONTINUE

SEQ 0168
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SCOPE HANDLER ROUTINE

1 .SBTTL SCOPE HANDLER ROUTINE

ML A i il i it iiiiiiiiiiitsdlsy

tTHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

;#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

taSWi4=? LOOP ON TEST
txSW11=1 INHIBIT ITERATIONS
$%SW09=1 LOOP ON ERROR
+%SW08=1 LOOP ON TEST IN SWR<7:0>
: *CALL
e SCOPE : :SCOPE=10T
043422 $SCOPE:
043422 104407 CKSWR ;:TEST FOR CHANGE IN SOF T-SWR
043424 005037 037024 CLR NOSYNC ;CLEAR FLAG FOR HEADER ERROR COMMANDS
043430 005037 001424 CLR TSECC :CLEAR FLAG FOR ECC TEST
:WHEN =177777 IT IS AN ECC TEST
. *WHEN =0 IT IS NOT AN ECC TEST
043434 005037 034562 CLR TSECCG ;EVEN IN AN ECC TEST EVERY CLOCK
;IS NOT TO GENERATE ECC
:IF =177777 GENERATE ECC
1F =0 DO NOT GENERATE ECC
82%222 005037 001426 - CLR TESDTE :DRIVE TIMING ERROR TEST
043444 032777 040000 135466 18: BIT #BIT14,3SWR ;:LOOP ON PRESENT TEST?
043452 001402 BEQ 9 S:NO IF SW14=0
82%223 000137 044044 s JMP $OVER ::JUMP OVER SCOPE ROUTINE
-#AAANSTART OF CODE FOR THE XOR TESTERAAN##
043460 000416 $XTSTR: BR 6$ ::IF RUNNING ON THE 'XOR' TESTER CHANGE
:THIS INSTRUCTION TO A "NOP'' (NOP=240)
043462 013746 000004 MOV MERRVEC,=(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
043466 012737 043506 000004 MOV 458, SNERRVEC ..ser FOR TIMEOUT
043476 005737 177060 ST ar127060 ::TIME OUT ON XOR?
043500 012637 000004 MOV (SP)+,a#ERRVEC ..nesroae THE ERROR VECTOR
043504 000544 BR $SVLAD 0 TO THE NEXT TEST
043506 022626 5%: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT
043510 012637 000004 MOV (SP) + . S#ERRVEC ..nesroae THE ERROR VECTOR
043514 000504 BR 78 LOOP ON THE PRESENT TEST
043516 68: ;#MMMNEND OF CODE FOR THE XOR issrea:t:;
043516 032777 000400 135414 BIT #81T08,3SWR ;;LOOP ON SPEC. TEST?
043524 001404 BEQ 2 :BR IF NO
043526 127737 135406 001102 CMPB  @SWR,STSTNM ..on rue RIGHT TEST?  SWR<7:0>
043534 001543 BEG SOVER :BR IF YES
043536 105737 001103 2s: TSTB  S$ERFLG ..HAS AN snnon OCCURRED?
043542 00150; BEQ 3s :BR IF
043544 022737 177777 046430 CMP #-1,CPSAVE ..ses IF rxnsour WAS PREV!OUSLV RE CORDED
043552 001455 BEQ 2003s “KICK AROUND ROUTINE IF S
043554 013749 000004 MOV ERRVEC,=(SP)  ::SAVE CONTENTS OF ERROR vecron
043560 012737 043576 000004 MOV c;ooos.eanvec ::SETUP 'TRAP' RETURN ADDRESS
82§§92 013737 177766 (46430 ggv 7766 CPSAVE  ::MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
043576 012737 177777 (46430 20008: MOV 0-1 cpsnve ;:SET CPU ERROR REGISTER TIMEOUT INDICATOR
043606 012716 043612 MOV #20018, (SP) *:SETUP RETURN ADDRESS
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SCOPE HANDLER ROUTINE

00000;
01263

rN_n....—
3020 O

=]

W

N

~

W

~

RRRRRRLRRRR £R
sressasney B
NSO
3

&
&

03

001404
043726 013737
043734 0004

10

00

012737

ddod

&~ &N
o o
g N
~N
OO—'SOO—'O
—_—s
WANO W = =3 AN
SNNNOOONNVN
= W W W NN
O NNNNNNN

=

000004
177777
000001

000001
001140

000000
000176
135252
001000

000C00
001140

001115
001000
001110

001163
001212

004000
001100

001104
001212

000001
4060
02

§§§§§§§?

1
106
110
21?
102
106

0466430
066430
177766

001140
135244

001103
135214
001106

135162

001104

001104
001212

2001$:
2002s$:

2003s:

7$: MOV
4S: CLRB

3s: BIT

1$: MOV
$SVLAD:

SOVER:

SMXCNT: 4

(SP)+,ERRVEC
#-1,CPSAVE
2003

#81700, CPSAVE
2003%

aaxroo 177766
a(sﬁ) -(sp)
#176, SUR

(SP) . @SWR
g91169 aSWR

(SP)+,a(SP)
(SP)+,SWR

ggRHAX.SERFLG
lg1709 .@SWR
SLPERR,SLPADR
$OVER

SERFLG
S;IHES

1
#BIT11,aSWR
1$

$SPASS
1$

$ICNT
STIMES,SICNT
SOVER
#1,SICNT
SMXCNT,STIMES
STSTNM

(SP) ,SLPADR
(SP) ,SLPERR

STSTNM,aDISPLAY

SLPADR, (SP)

ssRESTORE CONTENTS OF ERROR VECTOR

..SEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
: sBRANCH IF SO
..SEE IF THE POWER MONITOR BIT IS ON
; sBRANCH TO CONTINUE ROUTINE IF CLEAR
::CLEAR THE BIT FOUND TO BE SET
ssSAVE SWR ADDRESS
:sSAVE SWR VALUE
:sGET SOFTWARE SWR ADDRESS
::GET CURRENT SWR VALUE
;:DON'T ALLOW LOOP ON ERROR ON THIS ERROR
ssCALL SPECIAL POWER FAIL BIT ERROR CALL
:cRESTORE SWR TO ORIGINAL VALUE
:;RESTORE SWR ADDRESS

..HAX ERRORS FOR THIS TEST OCCURRED?
::BR _IF NO

..LOOP ON ERROR?
:BR_IF NO

::SET LOOP ADDRESS TO LAST SCOPE

:sZERO_THE ERROR FLAG
:sCLEAR THE NUMBER OF ITERATIONS TO MAKE
ssESCAPE TO THE NEXT TEST
..INHIBIT ITERATIONS?
;sBR IF YES
..IF FIRST PASS OF PROGRAM
INHIBIT ITERATIONS
..INCREHENT ITERATION COUNT
..CHECK THE NUMBER OF ITERATIONS MADE
::BR IF MORE ITERATION REQUIRED
..REINITIALIZE THE ITERATION COUNTER
::SET NUMBER OF ITERATIONS TO DO
:;COUNT TEST NUMBERS
..SAVE SCOPE LOOP ADDRESS
:sSAVE ERROR LOOP ADDRESS
:sCLEAR THE ESCAPE FROM ERROR ADDRESS
ssONLY ALLOW ONE(1) ERROR ON NEXT TEST
::DISPLAY TEST NUMBER
::FUDGE RETURN ADDRESS
:;FIXES PS
:sMAX. NUMBER OF ITERATIONS

SEQ 0170
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
.SBTTL CONVERT BIN'RY TO DECIMAL AND TYPE ROUTINE

AR AA AR RN AAAAAAAAACT RN AANAAAANAANANANNANRARAAAAAA AN AAY

tTHlS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
:*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
;*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED

&H

<

o
=O0000000
-n—l-ns-n-n-n

:

R

~ ~

"y b

wn

~

a8 sase
S

PO N IO

000
10572
10000

S
N
&H
o
OOO0O ==
—_— e =3 () b
NNME
o
—
=N

SRS

020200
000020
000055

064276
000040

044266

000001

000001 177777
000060
000040

000010

177777 177776

;*BEFORE THE FIRST DIGIT OF THE

s *REPLACED WITH SPACES.
s*CALL:

I MOV NUM,-(SP)
o * TYPDS

$TYPDS:
MOV RO,=(SP)
MOV R1,=(SP)
MOV R2.=(SP)

MOV ns -(59)

MOV

MOV ozbzoo -(sp)

MOV 'RS

BPL

NEG RS

MOVB  #'-,1(SP)
18: CLR no

MOV #SDBLK ,R3

MOv8 #' ,(R$)+
2s: CLR R2

MOV $DTBL (RO) ,R1
38: SUB R1.RS

BLT 48

INC R2

BR 3s
48: AD. R1,RS

ST R2

BNE 5%

TST8  (SP)

BM] 78
5$: ASLB  (SP)

BCC 63

MOV8 1(sp) -1(R3)
68: 8IS #°0,R2
78: BIS 2 R

MOVB  R2,(R3)+

TST (RO) +

CMP RO,#10

BLT 28

BGT 2%

MOV RS.R2

B8R 63
8%: 1ST8 (SP)+

BPL 98

MOVB  =1(SP),=2(R3)
98: CLRB  (R3)

MOV (SP)+ RS
MoV (SP)+, R3
MOV (SP)+, RZ
MoV (SP)+, ‘R1

NUMBER. LEADING ZEROS WILL ALWAYS BE

:;PUT_THE BINARY NUMBER ON THE STACK
;.60 TO THE ROUTINE

::PUSH RO ON STACK
::PUSH R1 ON STACK
::PUSH R2 ON STACK
..PUSH ON STACK
PUSH R5 ON STACK
::SET BLANK SWITCH AND SIGN
..GET THE INPUT NUMBER

..ZERO THE CONSTANTS INDEX
::SETUP THE OUTPUT POINTER
ssSET THE FIRST CHARACTER TO A BLANK
:;CLEAR THE BCD NUMBER
:sGET THE CONSTANT
..FORH TH1S BCD DIGIT
;sBR_IF DONE
::INCREASE THE BCD DIGIT BY 1

:2ADD BACK THE CONSTANT
::CHECK IF BCD DIGIT=0
J3FALL THROUGH IF 0
..STI%L Dggﬂﬁ LEADING 0°S?

;MSD?
IF NO

S:YES--SET THE SIGN
PSMAKE THE BCD 0161;
R

ASCII
NOT_ALREADY A DIG
N THE OUTPUT BUF

::HAKE IT A SPACE I
sPUT _THIS CHARACTER 1

..JUST INCREMENT ING
HECK THE TABLE INDE

::60 DO THE NEXT DIGIT

;.60 TO EXIT

ssGET THE LSD

::6G0 CHANGE TO ASCII

::HA51;H£OLSD THE FIRST NON-ZERO?

BR
::YES==SET_THE SIGN FOR TYPING
..SET THE TERMINATOR
:POP STACK INTO RS
::POP STACK INTO R3
::POP STACK INTO R2
:sPOP STACK INTO R1

IT
FER

=

LT, )

SEQ@ 0171
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

044246 012600 MOV (sp>+ no ::POP STACK INTO RO
044250 104401 044276 TYPE S:NOW TYPE THE NUMBER
044254 016666 000002 000004 MOV écsp) 4(SP) $:ADJUST THE STACK
32252% 835353 :?Y ($P)+. (sP) RETURN TO USER

M U
044266 023420 $DTBL: 10000.
044270 001750 1000.
044272 000144 100.
044274 000012 10.
064276 $DBLK: .BLKW &

SEQ 0172
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TYPE R

0644306 105737
044312 100002

£F SRERERER
N3in SRSINSES
S 28788282
g5 umeees
~

KR
S
i
&R

e
82

i
%
oN

¥
&
4
N
-
-
N

®

~

~

(¥, ]

PN
gsscs
A A
RIS

oo

001157
000002

000002
000011
000200

044574

044456
001156

001154
000001

044456
044574

044456
000007 044574

.SBTTL TYPE ROUTINE

JARRRRRRARARRRARAARAEACRCCORNRORAAAAAAAAAAAAACAAAAAAAAAAAARSOARAES

*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

E SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
SFILLC CONTAINS THE CHARACTER TO FILL AFTER.

;*NOTE1:

; *NOTE2:
'NOTE3

C LL:
.*1) USING A TRAP INSTRUCTION

o TYPE
o TYPE

ot MESADR

1$: MOV
2$: MOovB
608 : MOV
3s: ADD
4$: CMPB

8R
5%: JSR
6%: CMPB

78: DECB

sHORIZONTAL TAB

8s: MOVB
: JSR
BITB
BNE
TST
BR

~MESADR

$TPFLG
1$

33

RC,=(SP)
aZ(SP) RO
(RO)+, <(SP)
(% 3

(SP)+
(SP)+,R0O
#2,(SP)
#HT, (SP)
8s
#CRLF , (SP)
5%

(SP)+

SCHARCNT
2%

PC.STYPEC
SFILLC,(SP)+

2
$NULL , = (SP)
1(SP)
&%
PC,STYPEC
$CHARCNT
78
PROCESSOR
(SP)
PC $TYPEC
87 SCHARCNT
9’

(SP)+
2$

SEQ@ 0173

;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

..IS THERE A TERMINAL?
sBR IF YES

..HALT HERE IF NO TERMINAL

s sLEAVE

::SAVE RO

:3GET ADDRESS OF ASCIZ STRING

..PUSH CHARACTER TO BE TYPED ONTO STACK
:2BR IF IT ISN'T THE TERMINATOR

::IF TERMINATOR POP IT OFF THE STACK

:2RESTORE RO

:2ADJUST RETURN PC

:sRETURN
;JBRANCH IF <HT>
:sBRANCH IF NOT <CRLF>

::POP  <CR><XLF> EQUIV
::TYPE A CR AND LF

:sCLEAR CHARACTER COUNT

:sGET _NEXT CHARACTER

::60 TYPE THIS CHARACTER

:21S IT TIME FOR FILLER CHARS.?

:c1F NO GO GET NEXT CHAR.

..GET # OF FILLER CHARS. NEEDED

AND THE NULL CHAR.

..DOES A NULL NEED TO BE TYPED?
sBR IF NO--GO POP THE NULL OFF OF STACK

::60 TYPE A NULL

..DgogOT COUNT AS A COUNT

s sREPLACE TAB WITH SPACE
..TYPE A SPACE
:BRANCH IF NOT AT
TOP

:.IAB S
sPOP SPACE OFF STACK
::GET NEXT CHARACTER

Mmoo~
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TYPE ROUTINE

0464456 $TYPEC:

044456 105777 134462 ISTB  a$TKS
044462 100022 BPL 108
044464 017746 134456 MOV a$TKB,=(SP)
044470 042716 177600 BIC #177600, (SP)
044474 122716 000023 CMPB  #SXOFF, (SP)
044500 001012 BNE 1028
044502 1018:

044502 105777 134436 TSTB  @$TKS
044506 100375 BPL 1018
044510 117716 134432 MOVB  aSTKB, (SP)
044514 042716 177600 BIC #177600, (SP)
044520 122716 000021 CMPB  #SXON, ($P)
044524 001366 BNE 1018
044526 1028:

044526 005726 . ST (SP)+
044530 108:

044530 105777 134414 TSTB  asTPS
044534 100375 B8PL 108
044536 116677 000002 134406 MOVB  2(SP),asTPB
044544 122766 000015 000002 CMPB  #CR,2(SP)
044552 001003 BNE 1$

044554 105037 044574 CLRB  SCHARCNT
044560 000406 BR $TYPEX
044562 122766 000012 000002 1$: CMPB  #LF,2(SP)
044570 001402 BEQ $TYPEX
044572 105227 INCB  (PC)+
044574 000000 $CHARCNT: .WORD O

044576 000207 $TYPEX: RTS PC

SEQ 0174

:2CHAR IN KYBD BUFFER?
::BR IF NOT

2:GET CHAR

:sSTRIP EXTRANEOUS BITS
::WAS CHAR XOFF

s:BR IF NOT

:sWAIT FOR CHAR

::GET CHAR
::STRIP IT
ssWAS IT XON?
;:BR IF NOT

ssFIX STACK
ssWAIT UNTIL PRINTER IS READY

:;LOAD CHAR TO BE TYPED INTO DATA REG.
::1S CHARACTER A CARRIAGE RETURN?

s ;BRANCH IF NO

::g;?;-CLEAﬂ CHARACTER COUNT

:s1S CHARACTER A LINE FEED?
s sBRANCH IF YES

:sCOUNT THE CHARACTER

s ;CHARACTER COUNT STORAGE

—d
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000000
044602 000000
000000

044617

NS
S8 %
R

FEREE
3
[=l=]=] —
SRSSSSRR
Roaiios
NNON=NN N

S9%

33
R
82
-2y
83

~

o
&~
3
&
—
3
&
o
—2
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044600
044606

134252
177600
000021

000003

045671
044620

031004
000007
000176

000011
001215

000060
000062

134256

001140

044600

.SBTTL TTY INPUT ROUTINE

A RANAR AR AR AAAAAARA RN RAAAARANRAAAARANAAAANAAAARR AR O AR

.ENAB LS8

$TKCNT: .WORD O :sNUMBER OF ITEMS IN QUEUE
$TKQIN: .WORD 0 : s INPUT POINTER

$TKQOUT: .WORD 0 ::OUTPUT POINTER

$TKQSRT: .BLKB 9. ::TTY KEYBOARD QUEUE
e

s*TK INITIALIZE ROUTINE
s*THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE
:*SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

s *CALL:
i JSR PC,STKINT
% RETURN

$TKINT: CLR $STKCNT :CLEAR COUNT OF ITEMS IN QUEUE
MOV #STKQSRT,$TKQIN ..nove THE STARTING ADDRESS OF THE
MOV $TKQIN,$TKQOUT ::QUEUE INTO THE INPUT & OUTPUT POINTERS.
MOV #STKSRV , a#TKVEC ::INITIALIZE THE KEYBOARD VECTOR
MOV #200, a4 TKVEC+2 ::"BR" LEVEL 4

TST asTka :CLEAR DONE FLAG
MOV ., #100,38TKS ::ENABLE TTY KEYBOARD INTERRUPT
RTS PC :sRETURN TO CALLER

;*TK_SERVICE ROUTINE

:*THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

:*BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING

:*IT IN_THE QUEUE, ,

:*IF THE CHARACTER IS A ‘CONTROL-C'' (*C) STKINT IS CALLED AND

:*UPON RETURN EXIT IS MADE TO THE '‘CONTROL-C'* RESTART ADDRESS (OPERSEL)

$TKSRV: MOVB  a$TKB,-/SP) ::PICKUP THE CHARACTER
BIC #4C177, (SP) ::STRIP THE JUNK

CMP (SP) ,#$XON +:1S 1T A RANDOM XON?
BNE 308 *:BRANCH IF NO
ST (SP)+ +:CLEAN RANDOM XON OFF STACK
- RTI : SRETURN
CMP (SP) ,#3 ::1S 1T A CONTROL (?
BNE 13 *BRANCH IF NO
TYPE  ,SCNTLC S:TYPE A CONTROL=C (~C)
JSR PC,STKINT SSINIT THE KEYBOARD
TST (SP)+ +3CLEAN UP STACK
JMP OPERSE *:CONTROL C RESTART
18: CMP (SP) . # ;1S IT A CONTROL G?
BNE 2$ * *BRANCH IF NO
CMP #SWREG, SWR +:1S SOFT-SWR SELECTED?
BEQ 63 +:G0 TO SWR CHANGE
CMP #9. ,$TKCNT ::1S THE QUEVE FULL?
3$ **BRANCH IF NO

BNE
TYPE .SBELL :iRING THE TTY BELL

SEQ 0175

-~
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Y INPUT ROUTINE

044770 005726 ST (SP)+ ;;CLEAN CHARACTER OFF OF STACK

044772 000451 BR 13 SEXIT

044774 021627 000023 38: CMP (SP) ,#23 ::IS IT A CONTROL=S?

045000 001021 BNE 328 ::BRANCH 'F NO

045002 005077 134136 CLR asTks ::DISABLE TTY KEYBOARD INTERRUPTS

045006 0057;6 ST (SP)+ :;CLEAN CHAR OFF STACK :

045010 105777 134130 31$:  T1STB  as$TKS wr FOR A CHAR

045014 100375 BPL 318 :LOOP UNTIL ITS THERE

045016 117746 134124 MOVB  3$TKB,-(SP) T THE CHARACTER

045022 042716 177600 BIC #5177, (SP) nnxs IT 7-BIT ASCII

045026 022627 000021 CMP (SP)+,#21 IS IT A CONTROL=-@?

045032 001366 | BNE 318 aaAn IF NO

045034 012777 000100 134102 MOV #100,3$TKS ns NABLE TTY KEYBOARD INTERRUPTS

045042 000002 : RTI *RETURN

045044 005237 044600 328:  INC STKCNT coun THIS CHARACTER

045050 021627 000140 CMP (SP) ,#140 ::1S IT UPPER CASE?

045054 002405 BLT 4$ ::BRANCH IF YES

045056 021627 000175 CMP (SP) .#175 ..xs IT A SPECIAL CHAR?

045062 003002 BGT 43 ::BRANCH IF YES

045064 042716 000040 BIC #40, (SP) *:MAKE IT UPPER CASE

045070 112677 177506 4$: MOVB (SP50 asTKQIN ..Ano PUT IT IN QUEUE

045074 005237 044602 INC $TKQIN :UPDATE THE POINTER

045100 023727 044602 044617 CMP $TKQIN,#$STKQEND ..so OFF THE END?

045106 001003 BNE 58 :BRANCH IF NO

045110 012737 044606 044602 MOV #STKQSRT,$TKQIN ..neser THE POINTER

045116 000002 58: RTI : SRETURN
:; AANRAAAAARAAAAARARAARARRNR AR ARNAAAAAAARAAAAAAAAAAAAAAAA AR AR AR Y
:%SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
*#«ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
:«SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP
:#CALL WHEN OPERATING IN TTY INTERRUPT MODE.

045120 022737 000176 001140 S$CKSWR: CMP #SWREG, SWR ::1S THE SOFT=SWR SELECTED

045126 001124 BNE 158 ::EXIT IF NOT

045130 105777 134010 TSTB asrxs ::IS A CHAR WAITING?

045134 100121 BPL 158 ::1F NOT, EXIT

045136 117746 134004 MOVB  @$TKB,-(SP) YES

045142 042716 177600 BIC n-c177,(sp) ,.naxs IT 7-BIT ASCII

045146 02162/ 000007 CMP (SP) &' 231S IT A CONTROL=G?

045152 001300 BNE 2% :3IF NOT, PUT IT IN THE TTY QUEUE

ssAND EXIT

SoRRAARAAAAAAAANAAAAAAAAAEAAAAAAAARAAAAAAAAAAAANAARAAARAACARCAONS

s*CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
s*ROUTINE OR FROM THE SOF TWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A
;*CONTROL-G BEING TYPED, AND THE SOF TWARE SWITCH REGISTER BE%NG SELECTED.

045154 123727 001134 000001 68: CMPB $AUTOB, M ..ARE WE RUNNING IN AUTO-MODE?
045162 001674 BEQ 2% : cBRANCH IF YES

045164 005726 TST (SP) + sCLEAR CONTROL-G OFF STACK
045166 004737 044620 JSR PC,STKINT ..FLUSH THE TTY INPUT QUEUE
0645172 005077 133746 CLR asTkKS sDISABLE TTY KEYBOARD INTERRUPTS
045176 112737 000001 001135 MOVB #1,$INTAG :3SET INTERRUPT MODE INDICATOR
0645204 104401 045703 TYPE .SCNTLG : sECHO THE CONTROL-G (*G)

0645210 104401 045710 $GTSWR: TYPE . SMSWR s TYPE CURRENT CONTENTS

045214 013746 000176 Mov SWREG, - (SP) ..SAVE SWREG FOR TYPEOUT

045220 104402 TYPOC ::6G0 TYPE--OCTAL ASCII(ALL DIGITS)
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TTY INPUT ROUTINE
104401 045721

005
105777 133706
133702

062716 177600
021627 000003

AR ¥R BN
—
—
~
N
&
o

~
o
o
b

000100
031004

viviviuviaauiuiue i wvaaiaaiaaua

g
g

02}627 000025

045676
062706 000006

oSO
=8
3
o
pur

021627 000015
005766 000004

g
8
R

000006
104401 001223
123727 001135

001003

012777 000100

000002

004737 044456
000060

021627 000067

Vi

Lt X ¥ P o T T ol ad e b, |

000060
005766 000002

vl

LRRRRRRRRRRRRRRRRRRRRRR SRRRR SRRRRRRR £ PRERP
SRR S S O SSNIE IR

(Y LV LV IV ]
RS
N
nNOo
53

W

R
So

000002
045446 056616 177776
000667

045454 104401 001222
000720

000001
133640

133566

000001
133544

19%: CLR
7$: TSTB

8s: JMP

9$: cMP

208 : ADD

108: CMP

—
& =2
[ 1 ]
—y
<
v
m

17%: INC

BR
18%: TYPE

BR
.DSABL LSB

-SMNEY
=(SP)
=(SP)
a$TKS
78

a$TKB,~(SP)
#5177, (SP)
(SP) 43

93

.SCNTLC
#6,SP
SINTAG, #1
8%
#100,38$7KS
OPERSEL

(SP) ,#25
10

15
#100,387TKS

PC,STYPEC
(SP) ,#60
8s

1

(SP) ,#67
18%

#60, (SP)+
2(SP)

17%

(SP)

(SP)

(SP)

2(SP)
=2(SP) ,(SP) -
78

$QUES

208

;;PROMPT FOR NEW SWR
ssCLEAR COUNTER
;sTHE NEW SWR

::CHAR THERE?

::1F NOT TRY AGAIN

::PICK UP CHAR
:sMAKE IT 7-BIT ASCII

:21S IT A CONTROL-C?

s ;BRANCH IF NOT

;:YES, ECHO CONTROL-C (*C)
ssCLEAN UP STACK

s ;REENABLE TTY KEYBOARD INTERRUPTS?

: :BRANCH IF NO
:+ALLOW TTY KEYBOARD INTERRUPTS
s s CONTROL=C RESTART

::1S IT A CONTROL-U?

s ;BRANCH IF NOT

s:YES, ECHO CONTROL-U (*U)
: 2 IGNORE PREVIOUS INPUT
s;LET'S TRY IT AGAIN

2218 IT A <CR>?
s sBRANCH IF NO
J3YES, IS IT THE FIRST CHAR?
: sBRANCH IF YES

::SAVE NEW SWR

ssCLEAR UP STACK

32ECHO <CR> AND <LF>

s sRE-ENABLE TTY XBD INTERRUPTS?
; sBRAN NOT
::SE-ENABLE TTY KBD INTERRUPTS
J2ECHO CHAR

::CHAR < 0?

2 2BRANCH IF YES

J:CHAR > 7?

2 :BRANCH IF YES
J:STRIP-0OFF ASCII

221S THIS THE FIRST CHAR
s :BRANCH IF YES

2:NO, SHIFT PRESENT

s CHAR OVER TO MAKE
;2 ROOM FOR NEW ONE.

s sKEEP COUNT OF CHAR
2:SET IN NEW CHAR

J2GET THE NEXT ONE
J:TYPE 2<CR><LF>
2:SIMULATE CONTROL=-V

e AR AR AR AN RN AN TR AN RAARANAAARAAANAAIR AR NTRNCARNRRAARARS

SEQ@ 0177
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TTY INPUT ROUTINE

v

N
g°~—b—b
~

-tk b = OO O
ONAN =2 O N =2 NN = NN WO NN WO

=N
~

-
N

N =

o~

SRRSINIEFER
NR=SP

O
o3
=N

N
OCOONWVINOWONO

RRRBRREY
v v g"l
SO ROCERR
~ o ~N
29223
N —'N?
% 8883
g OSNO\

o
~
o
-
W
o

045703 136

000004
000004

045506

044600
044600
177060
044604
044604

044606

045660
045671

000177
001222
045656
045656
000015

177777
001224

000004
045660

— b b
oo
~\wiN

000002

000004
044617
044604

000002
000004

OO
—
vl

;*THIS ROUTINE WILL INPUY A SINGLE CHARACTER FROM THE TTY

*CALL

$RDCHR:

648:

23:

s*CALL:

* %

$RDLIN:
1$:

28:
108:

48:
3s:

9%:

S$TTYIN:
$CNTLC:
$CNTLU:
$CNTLG:

RDCHR

RETURN HERE

MOV (SP) ,=(SP)
MOV 4(SPS,2(SP)
CLR 4(sp

CLR -(SP)

MOV #648,~(SP)
RTI

ST STKCNT

BEQ 1%

DEC $TKCNT
MOVB  @$TKQOUT,4(SP)
INC $TKQOUT
CMP

BNE

MOV

RTI

:sGET A CHARACTER FROM THE QUEUE
: s CHARACTER IS ON THE STACK
:sWITH PARITY BIT STRIPPED OFF

..Pugupoouu THE PC AND

I.Ger READY FOR A CHARACTER
*PUT NEW PS ON STACK

*:PUT NEW PC ON STACK

*:POP NEW PC AND PS

;sWAIT ON A CHARACTER
sDECREMENT THE COUNTER

..GET ONE CHARACTER
sUPDATE THE POINTER

$TKQOUT , #$TKQEND ..DID IT GO OFF OF THE END?
2$ ; :BRANCH IF NO
#STKQSRT,$TKQOUT ..RESET THE POINTER

; s RETURN

tttt*ttt*tttttttttttttttittttiitii.ti.ttii't'ttttttl.tttttttttt

:*THIS ROUTINE WILL INPUT A STRING FROM THE TTY

RDLIN

RETURN HERE

MOV R3,=(SP)

MOV #STTYIN,R3
CMP #STTYIN+9. ,R3
BLOS 4

RDCHR

MOVE (SP)+, (R3)
CMPB 77, (R3)
BNE 3s

TYPE $QUES

BR is

MOVB (R3).,9%

TYPE .93

CMPB #15,(R3)+
BNE 23

CLRB =1(R3)

TYPE JSLF

MOV (SP)+,R3
MOV (SP) <(SP)
MOV 4(SPJ ,2(SP)
MOV #STTYIN,4(SP)
RTI

BYTE 0

BYTE 0

.BLKB 9.

ASCIZ  /72C/7<15><12>
LASCIZ  /7*U/<15<12>
ASCIZ  /7%6/7<15><12>

ssINPUT A STRING FROM THE TTY
: ;ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
: ;TERMINATCR WILL BE A BYTE OF ALL 0°'S

:SAVE R3
..GET ADDRESS
:sBUFFER FULL?
::BR IF YES
2260 READ ONE CHARACTER FROM THE TTY
22GET CHARACTER
::1S IT A RUBOUT
2 :SKIP lF NOT
:3TYPE A '?°
:CLEAR THE BUFFER AND LOOP
s2ECHO THE CHARACTER

:sCHECK FOR RETURN
::LOOP IF NOT RETURN
:;CLEAR RETURN (THE 15)
s:TYPE A LINE FEED
2 sRESTORE R3
..ADJUST THE STACK AND PUT ADDRESS OF THE
‘e FIRST ASCII CHARACTER ON IT

: ;RETURN
..?EngGE Fgﬂ ASCII CHAR. TO TYPE
: ;RESERVE 9. BYTES FOR TTY INPUT
::CONTROL ''C*

;s CONTROL 'U'*

::CONTROL *'G

SEQ 0178




CZRJHED R
TTY INPUT

04
0¢

2

SEQ 0179
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READ AN OCTAL NUMBER FROM THE TTY

.SBTTL READ AN OCTAL NUMBER FROM THE TTY

o RRAAARRAAARA AR AAAAAAAA TR AR A AR AR AR AR AR

s*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
s*CHANGE IT TO BINARY.

s*THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
s*OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A '"?"' WILL BE TYPED
;*FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST
s*THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.

s=CALL:
3 RDOCT ;2READ AN OCTAL NUMBER
i RETURN HERE ::LOW ORDER BITS ARE ON TOP OF THE STACK
o ::HIGH ORDER BITS ARE IN SHIOCT
045732 011646 SRDOCT: MOV (SP) ,=(SP) ::PROVIDE SPACE FOR THE
045734 016666 000004 000002 MOV 4(SP),2(SP) 3 INPUT NUMBER
045742 010046 [ [1]"] RO,=(SP) :2PUSH RO ON STACK
045744 010146 MOV R1.=(SP) ::PUSH R1 ON STACK
045746 010246 MOV R2,=(SP) ::PUSH R2 ON STACK
045750 104411 18: RDL IN :READ AN ASCIZ LINE
045752 012600 MOV (SP)+ RO :2GET ADDRESS OF 1ST CHARACTER
045754 010037 046060 MOV RO,SS ::AND SAVE IT
045760 005001 CLR R 2:CLEAR DATA WORD
045762 005002 CLR R2
045764 112046 2$: MOVB (RO)+,-(SP) 2:PICKUP THIS CHARACTER
045766 001420 BEQ 33 ::1F ZERO GET OUT
045770 122716 000060 CMPB  #'0,(SP) ::MAKE SURE THIS CHARACTER
045774 003026 BGT A 3 ;1S AN OCTAL DIGIT
045776 122716 000067 CMPB  #'7.(SP)
046002 002423 BLT 4
046 006301 ASL R1 ;i%2
046006 006102 ROL R2
046010 006301 ASL R1 Janh
046012 006102 ROL R2
046014 006301 ASL R1 s:%8
046016 006102 ROL R2
0466020 042716 177770 BIC #4C7,(SP) :2STRIP THE ASCII JUNK
0460246 062601 ADD (SP)+,R1 2:ADD IN THIS DIGIT
046026 000756 BR 2s +:LOOP
046030 005726 3s: TST (SP)+ 22CLEAN TERMINATOR FROM STACK
046032 010166 000012 MOV R1,12(SP) :3SAVE THE RESULT
6036 010237 0466070 MOV R2.SHIOCT
046042 012602 L [1]") (SP)+,R2 ::POP STACK INTO R2
046044 012601 MOV (SP)+,R1 2:POP STACK INTO R1
046046 012600 MOV (SP)+,RO :2POP STACK INTO RO
046050 000002 RT’ : :RETURN
046052 005726 A ¥ TST (SP)+ :2CLEAN PARTIAL FROM STACK
046054 105010 C_.RB  (RO) ::SET A TERMINATOR
046056 104401 TYPE :2TYPE UP THRU THE BAD CHAR.
046060 000000 5$: WORD O
046062 104401 001222 TYPE $QUES 23 CR R CLF
000730 BR is *:TRY AGAIN

046066
046070 000000 $HIOCT: .WORD O :sHIGH ORDER BITS GO HERE
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ERROR HANDLER ROUTINE

046072 105037
046076 104407
046100 012737

046106 105237

046326 105037
046332
046332 032777

046432
177777
001103

001102
002000

001216
001112

001000
000177
046432
177777
000004
046242
177766

777
046256

000004
177777
000001
000001
001114
000177
046432

020000

001406

133020
133010

001116
001114
132750

001114

046430
000004
046430
046430

046430
046430
177766

046432
001114

132600

—

.SBTTL ERROR HANDLER ROUTINE

JokRRAkkRhARARAAARAAARACCCOOOARNAAARAOAARAAAARAARR AR AR AR s

s*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
;*AND GO TO SERRTYP ON ERROR

;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

eSW15=1 HALT ON ERROR

eSW13=1 INHIBIT ERROR TYPEOUTS

L eSW10=1 BELL ON ERROR

;-gxgz=1 LOOP ON ERROR

I3

e ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

$ERROR: CLRB  IBSAVE ;:CLEAR THE ITEM BYTE SAVE LOCATION
CKSWR *:TEST FOR CHANGE IN SOFT=SWR

— MOV #-1,ERFLGS *SET ERROR FLAG

78:  INCB  SERFLG ;:SET THE ERROR FLAG
BEQ 7% $:DON'T LET THE FLAG GO TO ZERO

MOV STSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
BIT #8I1T10,aSWR ;:BELL ON ERROR?

BEQ 1$ ::NO - SKIP
TYPE (SBELL s sRING BELL
1$: INC SERTTL ::COUNT THE NUMBER OF ERRORS

MOV (SP) ,$ERRPC :+GET ADDRESS OF ERROR INSTRUCTION
SuB #2, SERRPC

MOvB @SERRPC,SITEMB ;:STRIP AND SAVE THE ERROR ITEM CODE
BIT #B1T09,3SWR ..SEE IF LOOP ON ERROR IS SET

BNE 1004$ *BRANCH AROUND ROUTINE IF SO

CMPB  #177,SITEMB ..sse IF THIS 1S THE POWER FAIL CALL

BEQ 1004$ *BRANCH AROUND ROUTINE IF IT IS

TSTB  IBSAVE ..ses IF THIS 1S THE 2ND ERROR CALL IN THIS ROUTINE
BNE 1003$ *BRANCH IF SO

CMP 0-1 CPSAVE ..sse IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
BEQ 10048 *BRANCH IF SO

MOV ERRVEC,=(SP) : sSAVE CONTENTS OF ERROR VECTOR
MOV #10008.ERRVEC  ::SETUP 'TRAP' RETURN ADDRESS
MOV }55766 .CPSAVE  ;;MOVE CPU ERRCR REGISTER TO CPSAVE FCR TEST

B8R
10008: MOV #-1,CPSAVE ::SET CPU ERROR REGISTER TIMEOUT INDICATOR
:?Y #1001s, (SP) ::SETUP RETURN ADDRESS
1001$: MOV (SP)+,ERRVEC  ;:RESTORE CONTENTS OF ERROR VECTOR
10028: CMP #-1,CPSAVE ::SEE IF CPSAVF MAS CPU ERR REG TIMEOUT INDICATION
BEQ 10048 : SBRANCH IF SO
BIT #8IT00,CPSAVE  ::SEE IF POWER MONITOR BIT IS SET IN CPU ERR REG
BEQ 1004$ :BRANCH IF OK

BIC #81700,177766  ;:CLEAR THE BIT FOUND SET

MOVB  SITEMB,IBSAVE ::MAKE IBSAVE NON~ZERO FOR DUAL ERROR CALL
MOVB 0177 $iTEMB ::SET SITEMB TO SPECIAL POWER FAIL POINTER
BR 1004$ ::BRANCH OVER IBSAVE CLEARING

}83235 CLRB  IBSAVE ;:CLEAR IBSAVE SO 2ND TIME THROUGH EXITS
T ORIT #BIT13,aSWR ::SKIP TYPEOUT IF SET

EEEEEEEE>

DXDDDDDDDDIDDDDDDDDDDDDDDDODDTDDD > >
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ERROR HANDLER ROUTINE

3882 33

066434
001223

046432
132554

001000

001110
001214

001214
046432

132540

208:

38:

A H

5%:

CPSAVE :
IBSAVE :

BNE
JSR
TYPE

TSTB
BNE
TST
BPL

HALT
CKSWR

BIT
BEQ
MOV
TST
BEQ
MoV

TSTB
BNE
RTI
«WORD
.WORD

208
PC,SERRTYP
+SCRLF

§g$AVE
aSWR
3s

#81709,aSWR
48

$LPERR, (SP)
SESCAPE

5

$ESCAPE, (SP)
IBSAVE

78

0
0

SEQ@ 0182

;:SKIP TYPEOUTS
::G0 TO USER ERROR ROUTINE

;:SEE IF IBSAVE IS LOADED
s sBRANCH IF NOT = NO HALT ON PWR MON BIT ERROR
::HALT ON ERROR
..SKIP IF CONTINUE
sHALT ON ERROR!
::TEST FOR CHANGE IN SOFT=SWR

..LOOP ON ERROR SWITCH SET?
:BR_IF NO

::FUDGE RETURN FOR LOOPING
..CHECK FOR AN ESCAPE ADDRESS
;:BR IF NONE

;:FUDGE RETURN ADDRESS FOR ESCAPE

s:SEE IF ITEM BYTE SAVE LOCATION HAS AN ERROR CALL
..g??ﬁgﬂ BACK TO CALL ORIGINAL ERROR

::LOCATION TO SAVE CPU ERROR REG CONTENTS
;:LOCATION TO SAVE ITEM BYTE

Ll
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ERROR MESSAGE TYPEOUT ROUTINE

001223

001114

001116

000177

001102
046632

003630
046530

001223
046546

=xof
82883
N—2ON —

001223

RERRRRRRE
R
SRR
s - S OO=D
28325 SRaconone
=2 Guﬂsg\d
S OOHON
o NNONWO

046626

K2I&=2

N gs
oo NN

R
&
-
&~
oo
—

046772

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

aRAARARARAARAAAAAAAAARARCNRARAAAAAAAARAAAAANAANRAAAAAAAAAROREOAOS

tTHIS ROUTINE USES THE '‘ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
:*ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE 'ERROR TABLE'' (SERRTB),
;*AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

$ERRTYP:

18:

10008 :

1001$:

28:
3s:

4S:
5%:

6$:

7%:

10&:

TYPE
MOV
CLR
Bl1S8
BNE

.SCRLF
Rg .~(SP)

a:sxrens .RO

$ERRPC,~(SP)

#SERRTB,RO
(RO)+,2%
3s

0

+SCRLF
(RO)+,48
5%

0

,$CRLF
R1,=-(SP)
6n6)+ R1

(RO)+,RO
§R0)+

i?Ri)*.-(SP)
8s
a(R1)+,-(SP)
a

i

(SP)+ ,R1
(SP)+.RO

:.;tegRlaGE RETURN'' & "LINE FEED'’
::PICKUP THE ITEM INDEX

:sIF ITEM NUMBER IS ZERO JUST
::TYPE THE PC OF THE ERROR

;s SAVE SERRPC FOR TYPEOUT

s ;ERROR ADDRESS

..GO TYPE==OCTAL ASCII(ALL DIGITS)

sGET OUT

..SEE IF THIS ERROR CALL IS SPECIAL POWER FAIL CALL
sBRANCH IF

;:GET TEST NUHBER

:sMOVE POWER FAIL ERROR CALL TABLE TO RO

: sBRANCH TO CALL ERROR

..ADJUST THE INDEX SO THAT IT WILL

H WORK FOR THE ERROR TABLE

::FORM TABLE POINTER

::PICKUP "ERROR MESSAGE'* POINTER
::SKIP TYPEQUT IF NO POINTER
:3TYPE THE "ERROR MESSAGE'*

;i ERROR MESSAGE' POINTER GOES HERE
::"'CARRIAGE RETURN'' © “LINE FEED"
: :PICKUP 'DATA HEADER'* POINTER
::SKIP TYPEQUT IF 0

:3TYPE THE "DATA HEADER''

:3DATA HEADER'' POINTER GOES HERE
i3 CARRIAGE RETURN" & "LINE FEED"

: sPICKUP *DATA TABLE'* POINTER
:BR IF NO DATA TO BE. TYPED
..PICKLP" DATA FORMAT" POINTER
*OCTAL DECIMAL"*
{BR IF DECIMAL
:SAVE a(R1)+ FOR TYPEOUT
::60 TYPE==OCTAL ASCII(ALL DIGITS)

::SAVE a(R1)+ FOR TYPEOUT
..60 TYPE--DECIMAL ASCII UITH SIGN
::1S THERE ANOTHER NUMBER?

::BR_IF NO
..TYPE TWO(2) SPACES

O‘

s ;RESTORE R1
s ;RESTORE RO

SEQ 0183
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ERROR MESSAGE TYPEOUT ROUTIN
046620 104401 001223
000207

046626 040 040 000
046632 046642 046724 046756
046642 120 117 127
046724 124 105 123
046756 046772 001116 046430

0 000 000

00
046772 000000

118:
PFECH:

PFECH]:
PFECHZ2:

PFECH3:
PFECH&:
PFTSTN:

TYPE ,SCRLF ::"'CARRIAGE RETURN'' € "LINE FEED"
RTS PC s sRETURN
ASCIZ 7/ ;:TWO(2) SPACES

-EVEN
PFECH1 ,PFECH2 ,PFECH3 ,PFECH4 ;:WORDS DEFINING TABLES BELOW
LASCIZ" 7POWER MONITOR BIT IN CPU ERROR REGISTER FOUND SET?
'?35#2 ITESTNO ERR PC CPUERREG?

.WORD PFTSTN_ SERRPC ,CPSAVE.,O

.BYTE 0.0,0,0

.WORD 0 ;sCONTAINS TEST NUMBER FOR PF BIT ERROR

' SEQ 0184

o i o ' . i e, Sl
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BINARY TO OCTAL (ASCII) AND TYPE

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

P T T I L Lt
tTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
;*0CTAL (ASCII) NUMBER AND TYPE IT,
:*$TYPOS=-~-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

*CALL'

i MoV NUM,=(SP) NUHBER T0 BE TYPED

B BYTE N ..N- T0 6 FOR NUHBER OF DIGITS TO TYPE
o BYTE M M= OR 0

o 1=TYPE LEADING ZEROS

Hd ..0- UPPRESS LEADING ZEROS

.i

: *STYPON=--=-ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;*$TYPOS OR STYPOC

s *CALL:

i MOV NUM,=(SP) : sNUMBER TO BE TYPED

e TYPON ::CALL FOR TYPEOUT

: *$TYPOC-==ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

g™ :

i MOV NUM,=(SP) : :NUMBER TO BE TYPED

i TYPOC ::CALL FOR TYPEOUT
046774 017646 000000 STYPOS: MOV @(SP),=(SP)  ;:PICKUP THE MODE
047000 116637 000001 047217 MOVB  1(SP),SOFILL ~ ::LOAD ZERO FILL SWITCH
047006 112637 047221 MOVB  (SP)+.SOMODE+1 ;:NUMBER OF DIGITS TO TYPE
047012 062716 000002 ADD  #2,(SP) :ZADJUST RETURN ADDRESS
047016 000406 BR $TYPON
047020 112737 000001 047217 STYPOC: MOVB  #1,SOFILL ::SET THE ZERO FILL SWITCH
047026 112737 000006 047221 MOVB  #6.SOMODE+1  ::SET FOR SIX(6) DIGITS
047034 112737 000005 047216 STYPON: MOVB  #5.SOCNT ::SET THE ITERATION COUNT
047042 010346 MOV R3.-(SP) ::SAVE R3
047044 010446 MOV  Ré.=-(SP) ::SAVE R&
047046 010546 MOV RS5.=(SP) : :SAVE RS
047050 113704 047221 MOVB son00501 R4 :GET THE NUMBER OF DIGITS TO TYPE
047056 005404 NEG
047056 062704 000006 ADD  46.Ré ::SUBTRACT IT FOR MAX. ALLOWED
047062 110437 047220 MOVB  Ré&.SOMODE ::SAVE IT FOR USE
047066 113704 047217 MOVB  $OFILL.R4 ::GET THE_ZERO FILL SWITCH
047072 016605 000012 MOV 12(SP).RS ::PICKUP THE INPUT NUMBER
047076 005003 (LR R3 ::CLEAR THE OUTPUT. WORD
047100 006105 1$:  ROL RS : sROTATE MSB INTO *'C
047102 000404 BR 33 :60 DO_MSB
047104 006105 28:  ROL RS ::FORM THIS DIGIT
047106 006103 ROL  R5
047110 006103 ROL  R3
047112 010503 MOV R5.R3
047114 006103 35:  ROL_ R3 :GET LSB OF THIS DIGIT
047116 105337 047220 DECB  SOMODE ..rvpe THIS DIGIT?
047122 100016 BPL 78 :BR_IF
047124 042703 177770 BIC  #177770,R3 :5GET axn OF JUNK
047130 001002 BNE 48 :TEST FOR 0
047132 005704 ST R4 ..SUPPRESS THIS 0?
047134 001403 BEQ 58 :BR IF YES
047136 005204 4:  INC  Ré ::DON'T SUPPRESS ANYMORE 0'S

~

|
!
]

SEQ 0185 |
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047150 052703 000060 BIS #'0,R3 ;sMAKE THIS DIGIT ASCII
047144 052703 000040 5%: BIS # °R3 :3MAKE ASCII IF NOT ALREADY
047150 110337 047214 MOVB  R3,8$ ::SAVE FOR TYPING

047156 104401 047214 TYPE 8$ ;360 TYPE THIS DIGIT

047160 105337 047216 78: DECB  $OCNT : 3COUNT BY 1

047164 003347 BGT 28 ::BR IF MORE TO DO

047166 002402 BLT 6$ ::BR IF DONE

047170 005204 INC R : S INSURE LAST DIGIT ISN'T A BLANK
047172 000744 B8R 28 2360 DO THE LAST DIGIT

047176 012605 68: MOV (SP)+,RS : *RESTORE RS

047176 012604 MOV (SP) +.R& : *RESTORE R&

047200 012603 MOV (SP)+.R3 : SRESTORE R3

047202 016666 000002 000004 MOV 2(SP) .4 (SP) *3SET THE STACK FOR RETURNING
047210 012616 MOV (SP)+,(SP)

047212 000002 RTI ; ;RETURN

047214 000 8s: BYTE 0 ::STORAGE FOR ASCII DIGIT
047215 000 BYTE 0 : STERMINATOR FOR TYPE ROUTINE
047216 000 $SOCNT: .BYTE 0 ;:0CTAL DIGIT COUMTER

047217 000 $SOFILL: .BYTE 0 ::2ERO FILL SWITCH

047220 000000 $OMODE: .WORD 0 *3NUMBER OF DIGITS TO TYPE
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TRAP DECODER
.SBTTL TRAP DECODER
*ﬁ*tﬁ't.QQ.**tt.tt..""Q"'.*ﬁ.t'Q'ti"Qt't.tti.ﬁtit't'..l’.."
S%THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE 'TRAP"* INSTRUCTION
*«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
:«OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
*«GO TO THAT ROUTINE.
047222 010046 STRAP: MOV RO,=(SP) ::SAVE RO
047224 016600 000002 MOV 2(5P) RO ::GET TRAP ADDRESS
047230 005740 TST =(R0) * SBACKUP BY 2
047232 111000 MOVE  (RO).,RO ::GET RIGHT BYTE OF TRAP
047234 006300 ASL RO *POSITION FOR INDEXING
047236 016000 047256 MOV $TRPAD(RO) ,RO  ::INDEX TO TABLE
047242 000200 RTS RO 1160 TO ROUTINE
::THIS IS USE TO HANDLE THE “‘GETPRI'' MACRO
047244 01164 ' $TRAP2: MOV (SP) ,=(SP) ::MOVE THE PC DOWN
047246 016666 000004 000002 MOV 4(SP§,2(SP) 1 MOVE THE PSW DOWN
047254 000002 RTI **RESTORE THE PSW
.SBTTL TRAP TABLE
:#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
*+BY THE "'TRAP'* INSTRUCTION.
. ROUT INE
047256 047244 $TRPAD: .WORD $TRAP2
047260 044306 $TYPE  ;:CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
047262 047020 STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
047264 046774 $TYPOS ::CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZERO")
047266 047034 STYPON ::CALL=TYPON  TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
047270 044062 STYPDS ::CALL=TYPDS  TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
047272 045210 $GTSWR :;CALL=GTSWR  TRAP+6(104406) GET SOFT-SWR SETTING
047274 045120 $CKSWR ::CALL=CKSWR  TRAP+7(104407) TEST FOR CHANGE IN SOFT=-SWR
047276 045462 SRDCHR ::CALL=RDCHR  TRAP+10(104410) TTY TYPEIN CHARACTER ROUTINE
047300 045552 SRDLIN ::CALL=RDLIN  TRAP+11(104411) TTY TYPEIN STRING ROUTINE
047302 045732 SRDOCT ::CALL=RDOCT  TRAP+1 (104415) READ AN OCTAL NUMBER FROM TTY
2 047304 0320 T.SCOP ::CALL=SCOP1  TRAP+13(104413) MY LOCAL SCOPES
3 047306 032116 CHECKT ::CALL=CHECKD TRAP+14(104414) CHECK DVA.RDY.DPR.DRY
4 047310 0324 WAIT.T ::CALL=WAT TRAP+15(104415) WAIT LOOP
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047312 012737
047320 012737
047326 010046
047330 010146
047332 010246
047334 010346
047336 010446

047456
000340

131572
047462
047364

0647456
047462
047462
047462

131524

047312
000340

012

‘“0024
000c26

000024

000024

000024
000026

120
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POWER DOWN AND UP ROUTINE
1

.SBTTL POWER DOWN AND UP ROUTINES

SRARARA AR AR AR ANAARRN RO AR ARNANAAARAA AR AR AR AR TR AR RS

bouen DOWN ROUTINE

§PWRDN

MOV R1.,-(SP)
MoV R2.=(SP)
MOV R3.-(SP)
MOV R4 ,-(SP)
MoV RS,=(SP)
MoV aSWR, - (SP)
MoV SP, $SAVR6

Y

#$ILLUP,@#PWRVEC ;;SET FOR FAST UP
" MOV zg‘0(gg§URVEC02 0:7

2:PRIO
22PUSH RO ON STACK
..PUSH R1 ON STACK
::PUSH R2 ON STACK
sPUSH ON STACK
::PUSH R4 ON STACK
::PUSH RS ON STACK
..PUSH agua ON STACK

sSAVE §
#SPURUP,@#PWRVEC” : ;SET UP VECTOR

; sHANG UP

AR AR R A A AR AR AR AR R AR AR AR AN AT AN AR AR RRARARRAARRR

POUER UP ROUTINE

MOV #SILLUP,3#PWRVEC ..SET FOR FAST DOWN
MOV $SAVR6, SP ET_SP
CLR $SAVR6

$PWRUP :

18:

$PWRMG :
$PWRAD :
$ILLUP:

SAVR6 :
SPOWER:

INC $SAVR6
1$

MOV (SP)+,aSWR
MoV (SP)+,R5
MOV (SP) +,R4
MOV (SP)+,R3
MoV (SP) +,R2
MoV (SP)+.R1
MOV (SP)+.RO

MoV

MoV #340, #PWURVE C+2
TYPE

.WORD  SPOWER

MoV (PC)+,(SP)

.WORD  BEGIN
RTI

HALT

BR =2

0

.Asgﬁl <15><12>"'POWER"’

..UAIT LOOP FOR THE TTY
..HAIT FOR THE INC
:OF WORD
::POP STACK INTO aswR
::POP STACK INTO RS
:sPOP STACK INTO R4
::POP STACK INTO R3
::POP STACK INTO R2
..POP STACK INTO R1
:POP _STACK INTO RO

#SPWRDN , a#PWRVEC ..SET UP THE POWER DOWN VECTOR

;:PRIO:7

sREPORT THE POWER FAILURE
:;POWER FAIL MESSAGE POINTER
: sRESTART AT BEGIN

s RESTART ADDRESS

;:THE POWER UP SEQUENCE WAS STARTED
;. BEFORE THE POWER DOWN WAS COMPLETE
::PUT THE SP HERE

SEQ@ 0188
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ERROR AND MESSAGE TABLES

.SBTTL ERROR AND MESSAGE TABLES

2

3 047474 127 122 117 EMI: «ASCIZ /WRONG DATA IN READING OR WRITING HARDWARE REGISTER/

b 047557 105 122 12% EM2: .ASCIZ /ERROR ON DATA COMMAND/

5 047606 105 122 122 EM6: .ASCIZ /ERROR ON WRITE HEADER AND DATA/

6 047645 103 117 116 EM11:  _ASCIZ /CONTROLLER OR DRIVE STATUS/

7 047700 122 105 107 EM14:  .ASCIZ /REGISTER FAILED/

8 047720 116 117 116 EM15:  .ASCIZ /NON EXISTENT REGISTER, PROGRAM ABORTED./

9 047770 127 101 111 EM16:  .ASCIZ /WAIT LOOP FAILED/ '

10 050011 157 122 111 EM17:  .ASCIZ /WRITE CHECK FAILING/

11 050035 122 105 107 EM20:  .ASCIZ /REGISTER FAILING/

12 050056 11 114 126 EM21:  .ASCIZ /INTERRUPT FAILING/

13 050100 105 12¢ 122 EM?2:  _ASCII /ERROR ON DRIVE PRESENT/<CRLF>

14 050127 124 110 105 «ASCII /THE UNIT NO'S FOUND BY SETTING RHAS/<CRLF>

15 050173 104 117 040 +ASCII /DO NOT AGREE WITH THE UNIT NO. FOUND FROM/<CRLF>

16 050245 122 110 103 «ASCII /RHCS2="NED' BIT #12/<CRLF>

17 050271 061 067 067 CASCI1 /177777-MEANS NO UNIT FOUND/<CRLF>

18 050324 116 117 124 .ASCI1 /NOTE: ON DUAL PORT SYSTEM, DRIVE ON OTHER PORT WILL NOT GIVE/<CRLF>
19 050421 047 116 105 .ASCIZ /'NED', HENCE THERE WILL BE AN EXTRA DRIVE/

20 050473 114 117 117 EM24:  .ASCIZ /LOOK AHEAD REGISTER AT THE BEGINNING OF SECTOR IS IN ERROR/

21 050566 114 117 117 EM25:  .ASCIZ /LOOK AHEAD REGISTER IS IN ERROR/
22 050626 103 125 122 EM30:  .ASCII /CURRENT CYLINDER DOES NOT MATCH DESIRED CYLINDER REGIHSTER/<CRLF>
23 050721 101 106 124 .ASCIZ /AFTER A SEEK AND INIT/
24 050747 105 103 103 EM31:  .ASCII /ECC GENERATED IS INCORRECT/<CRLF>
25 051002 105 126 105 +ASCIZ /EVERY WORD ON THIS SECTOR IS THAT GIVEN IN 'DATA USED'‘/

26 051071 117 116 0640 EM32: .ASCII /ON READ COMMAND, AFTER DATA AND ECC HAVE BEEN READ,/<CRLF>

27 051155 105 103 103 «ASCII /ECC REGISTERS OR RHAER1 ARE IN ERROR/<CRLF>

28 051221 117 116 114 «ASCII /ONLY LOWER 11 BITS OF PATTERN REG. CAN BE READ/<CRLF>

29 051300 124 110 111 +ASCIZ /THIS SHOULD MATCH LOWER 11 BITS OF GOOD ECC1/

30 051355 110 m 107 EM33:  .ASCIZ /HIGH COUNT BIT NOT SET AFTER 38859 CLOCKS/

31 051427 132 105 122 EM34:  _ASCIZ /ZERO DETECT BIT NOT HIGH WHEN 32 BIT ECC REG. HAS 21 ZEROS/

32 051522 120 117 123 EM35: .ASCII /POSITION REGISTER OR 11 BITS OF PATTERN REGISTER INCORRECT/<CRLF>
33 051615 114 117 127 LASCII /LOWER 11 BITS OF PATTERN REGISTER SHOULD MATCH LOWER/<CRLF>

34 051702 061 061 040 .ASCII /11 BITS OF GOOD ECC1/<CRLF>

35 051727 104 101 124 .ASCIZ /DAT ENVLOP GOOD POSITION AND N-CODE ZEROS ARE IN OCTAL/

36 052016 117 116 040 EM36: .ASCII /ON READ COMMAND WITH NON-CORRECTABLE ERROR DCK AND ECH SHOULD BE SET/<CRLF>
37 052123 11 106 040 .ASCIZ /IF POSITION REGISTER =10040 OR 10041 IT IS GOOD/

30 052203 127 122 111 EM37:  .ASCIZ /WRITING WITH BUS ADDRESS HIGHER THAN 28K CAUSED ERROR/

39 052271 124 110 105 EM40:  .ASCII /THERE WAS A READ-WRITE HEADER & DATA ERROR DURING ‘DTE'/<CRLF>

40 052361 124 105 123 .ASCIZ /TEST SETUP = THE TEST WAS ABORTED AT THAT POINT/
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1 052441 00
050526 00
052613 200

4 052700 200
§ 052706 200
6 052707 200
7 050776 200
§ 053061 200

10 053107 200

11 053141 200

12 053142 200

13 053227 200

14 053302 200

15 053303 200

16 053370 200

18 053407 106

19 053452 040

20 053465 124

21 053545 047

22 053625 127
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<CRLF>/ALL DCL'S UNDER TEST MUST BE LOCKED ON CORRECT PORT./
<CRLF>/1F CHANGES ARE REQUIRED ON PORT SWITCH, THEN A CYCLE/
<CRLF>/UP SEQUENCE IS REQUIRED FOR STROBING THE PORT SELECT/
<Egt;;IFLOP./

<

<CRLF>/ALL_DCL'S NOT UNDER_ TEST MUST BE SWITCHED OFF./
<CRLF>/1F THIS 55 NOT DONE, ERRORS WILL RESULT IN THE °NED'/
<CRLF>/TESTS (T21 AND T36)./

:ggt;;/no DRIVES PRESENT, RHAS=0/
<CRLF>/WRITTING ONES INTO RHERT FOR ALL UNIT NUMBERS DOES/
<CRLF>/NOT SET ANY BIT IN RHAS, SO ABORT PROGRAM./

<CRLF>
<CRLF>/TO LOOP ON THIS TEST WITHOUT PRINTOUT, SET SWITCHES/

- <CRLF>/13, 8 AND 2./<CRLF>

/FATAL ERROR = SEE DOCUMENT LISTING/<CRLF>

/ /<CRLF><207><377><377><207><377><377><207><377><377>
/THE CONTROLLER OR DEVICE HAS GONE OFFLINE, LOST/<CRLF>
/'READY', BECOME UNAVAILABLE, OR HAS STATUS BITS/<CRLF>
/WHICH CANNOT BE CLEARED/

SEQ 0190
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1 053655 120 103 040 DH1: LASCI1 /PC TEST REG. GOOD ACTUAL /<CRLF>
% 053725 040 040 040 LASCIZ / NO ADDR.  DATA DATA/
053772 120 103 040 DH2: LASCI1 /PC TEST WORD GOOD BAD/<CRLF>
& 054036 040 040 040 LASCIZ / NO NO DATA DATA/
-5 054103 120 103 040 DH11:  ,ASCII /PC TEST FAILING CONT. CONT. CONT. CONT./<CRLF>
6 054171 040 040 040 LASCIZ / NO REG ADR RHCS1 RHCS2 RHDS1  RHER1/
7 054257 120 103 040 DH14:  .ASCII /PC TEST FAILING CONT. CONT. CONT. (CONT. (CONT. /<CRLF>
8 054356 040 040 040 LASCIZ / NO REG ADR BAD REG RHCS1 RHCS2 RHDS1 RHER1 /
9 054455 120 103 040 DH15:  .ASCIZ /PC TEST REG ADR/
10 054505 120 103 040 DH16: .ASCII /PC TEST WAT BIT REG REG/<CRLF>
11 054561 040 040 040 LASCIZ / NO PC WANTED ADDRESS CONTENTS/
12 054642 120 103 040 DH17:  .ASCI1 /PC TEST CONT. CONT. CONT. CONT. CONT./<CRLF>
13 054730 040 040 040 LASCIZ / NO RHBA RHDB RHWC RHCS1  RHCS2/
14 055016 120 103 040 DW20: .ASCII /PC TEST CONT CONT CONT CONT CONT/<CRLF>
15 055103 040 040 040 .ASCIZ / NO RHER1 RHER2 RHER3  RHAS RHDS1/
16 055171 120 103 040 DH21:  .ASCII /PC TEST CONT CONT CONT/<CRLF>
17 055236 040 040 040 .ASCIZ / NO RHCS1  RHAS RHDS1/
18 055304 120 103 040 DH22: .ASCI1 /PC TEST RHAS RHCS2/<CRLF>
19 055342 040 040 040 LASCIZ / NO UNIT UNIT/
20 055377 120 103 040 DH24:  .ASCII1 /PC TEST RHDST  BAD GOOD SECTOR SECTOR/<CRLF>
21 055466 040 040 040 LASCIZ / NO CONT. RHLA RHLA NO CLOCK/
22 055554 120 103 040 DH26: .ASCII /PC TEST PC OF FAILING CONT. CONT. CONT. CONT./<CRLF>
235 055652 040 040 040 LASCIZ / NO JSR REG ADD RHCST RHCS2 RHDS1  RHER1 /
24 055751 120 103 040 DH27:  .ASCII /PC TEST PC OF FAILING GOOD ACTUAL /<CRLF>
25 056031 040 040 040 LASCIZ / NO JSR REG. DATA DATA/
26 056106 120 103 040 DPH30: .ASCII /PC TEST PC OF REG. GOO0D BAD/<CRLF>
27 056162 040 040 040 LASCiZ / NO JSR ADDR DATA DATA/
28 056237 120 103 040 DHW31:  ,ASCII /PC TEST WORD GOOD BAD CONT. CONT. CONT./<CRLF>
29 056335 040 040 040 LASCIZ / NO NO DATA DATA RHCST  RHDS1  RHER1 /
30 056434 120 103 040 DH32: .ASCII /PC TEST PC OF WORD GOOD BAD CONT. CONT. CONT./<CRL
31 056542 040 040 040 LASCIZ / NO JSR NO DATA DATA RHCST RHDS1  RHER1/
32 056650 120 103 040 DpW33: ASCII /PC TEST PC OF WORD GOOD CONT. CONT. CONT. /<CRLF>
335 056747 040 040 040 LASCIZ / NO JSR NO DATA RHCS1 RHDS1 RHER1 /
34 057046 120 103 040 DH34:  .ASCII /PC TEST GooD GOOD WRITTEN WRITTEN DATA/<CRLF>
35 057133 040 040 040 LASCIZ / NO ECCT ECC2 ECC1 ECC2 USED/
36 057220 120 103 040 DH35: .ASCII /PC TEST GO0D GOOD PATTERN POSITON GOOD RHER1 /<CRLF>
37 057317 040 040 040 LASCIZ / NO ECCT ECC2 REG. REG. POSITON REG./
38 057414 120 103 040 DH36: .ASCII /PC TEST PC OF RHMR POSITON PATTERN/<CRLF>
39 057474 040 040 040 LASCIZ / NO JSR CONT.  REG. REG./
40 057551 120 103 040 DH37:  .ASCII /PC TEST POSITON POSITON GOOD GOOD PATTERN DATA N-CODE /<CRL
2; 057660 040 040 040 .ASCIZ / NO ECC GOOD ECCT ECC2 ECC ENVLOPE ZEROS /
43 057767 120 103 040 DH40:  .ASCII /PC TEST FAILING CONT. CONT. CONT. CONT./<CRLF>
44 060055 040 040 040 LASCIZ / NO REG ADR RHCS1 RHCS2 RHDS1  RHER1/

45 .EVEN
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39

40 060761
41 060766
42 060772
43 061001
44 06101
45 061017

46
47 061025
4 35
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1
1
1
1
1
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1
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8
9
0
1
2 4
3 0
4 1
5
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bbb b cdad cdebdeadadaded cbabababad b
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001116

003610
003610

031620

001122

SNt el NN b ek OO
SO S OSO OO

001344
001122

DT1:
DT2:
DT3:

DT11:

.WORD
. WORD
.WORD

. WORD
.WORD
.WORD
.WORD
.WORD

SERRPC,TSTNM REGADR,$GDDAT , $BDDAT,0
$SERRPC,TSTNM,ERWORD , $GDDAT,0
SERRPC,TSTNM,ERWORD ,$GDDAT , $SBDDAT, 0

$ERRPC, TSTNM, $BDADR, CS1,CS2,DS1,.ER1,0
SERRPC, TSTNM, $BDADR , $8DDAT, €S1,(S2.DS1,ER1,0
SERRPC.TSTNM STMP1,0
SERRPC, TSTNM,STMP3.STMP1, $TMPO, SBDDAT,0
$ERRPC, TSTNM.BA,DB.WC,CST,cs2.0

$ERRPC , TSTNM,ER1,ER2,ER3,AS,DS1,0
$ERRPC, TSTNM,CS1.AS,DS1,0
SERRPC . TSTNM.SGDDAT . SBDDAT, 0
SERRPC.TSTNM.DST, SBDDAT, STMP1,$TMP2, $TMP3,0
$ERRPC, TSTNM,PCJSR, $8DADR, CS1.CS2.DS1,ER1.0
$ERRPC, TSTNM,PCJSR.REGADR . SGDDAT, $BDDAT, 0

SERRPC,TSTNM,PCJSR,REGADR,$GDDAT ,$BDDAT,

0
$ERRPC, TSTNM,ERWORD ,$GDDAT ,$BDDAT,CS1,DS1,ER
S$ERRPC, TSTNM,PCJSR, ERWORD , $GDDAT , $8DDAT Cg;i

$ERRPC , TSTNM,PCJSR . ERWORD . $GDDAT . CS1,DS1,
$ERRPC , TSTNM.GECC1.GECC2,WECCT, WECC2.DISK,0

$ERRPC. TSTNM.GECC1.GECC2.EC2,ECT,POSITILERT.O

$ERRPC. TSTNM.PCJSR.MR,ECT,EC2.0

$ERRPC, TSTNM,EC1,P0SITI,GECCT.GECC2,EC2.DATENV, ZCODE. O
$ERRPC, TSTNM, $8DADR, CS1,CS2.DS1,.ER1.0

1,0
DS1,ER1,0
.0

0.0,0,0,0

0.0'1 .0
0.0,1,0,0
0.0.0.0.0.0.0
0.0.0,0,0.0,0,0
o.o.o

0.0.0,0,0
0.0.0,0,0,0.0
0.,0,0.0,0,0.0
0.0.0.0.0
0.0.0.0
0.0.0.0,0.0.0
oﬁo'olo'olololo
0.0,0,0,0.0
0.,0,0,0,0,0
0.0,1,0,0,0,0,0
0.0.0,1,0,0,0,0,0
0.0,0,1,0.0.0,0
0.0.0,0,0.0.,0
0.0.0.0,0,0,0,0
0.0.0.0.0,0
0.0.0,0.0,0,0,0,0
0.0,0,0,0,0.,0

SEQ@ 0192
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.AS

22>
wnminnunn

.AS

.WORD
.WORD
.WORD

.BYTE
.BYTE
.BYTE

200

/RH11 REGISTER FAILED TO RESPOND TO A '‘TST'' COMMAND/
/RH11 ILLEGAL REGISTER RESPONSE TEST/

/MOVE BYTE TO WORD COUNT TEST/

/BIS BYTE TO WORD COUNT/

/BIC BYTE TO WORD COUNT/

/REGISTER _ADDRESS SELECT TEST/

/NON _EXISTANT DRIVE (NED) TEST/

/AS REGISTER TEST/

/BUSS ADDRESS REGISTER DATA TEST/

/BUSS ADDRESS REGISTER MOVE BYTE/

/RH11 _INTERRUPT FAILED TO OCCUR/

/RESET TEST/

/MXF BIT TEST/

/UNIBUS PARITY BIT TEST/

/DOES SELECTING THE RH11 CLEAR THE UNIT SELECT REGISTER/
/DOES TRE GET SET BY UNIBUS PARITY ERROR/

/NON EXISTANT DRIVE (NED) FAILED TO SET (TRE)/

/NON EXISTANT MEMORY (NEM) FAILED TO SET (TRE)/
/PORT SELECT FAILED TO CLEAR/

/CONTROLLER CLEAR FAILED TO CLEAR COMMAND REGISTER/
/RESELECT FAILED TO CLEAR COMMAND REGISTER/
/INTERRUPT CAUSED BY RDY!IE BITS SET FAILED TO OCCUR/
/1E FAILED TO CLEAR FOLLOWING AN INTERRUPT/

/AS REGISTER WRITE TEST/

/PC TEST ILLEGAL/<CRLF>

/ NO ADDRESS/

/PC TEST REGISTR CONT CONT/<CRLF>
/ NO ADDRESS GOOD BAD/
/PC TEST REGISTR CONT/<CRLF>
/ NO ADDRESS/
SERRPC,TSTNM ,REGADR,0
$ERRPC,TSTNM REGADR, $GDDAT, $BDDAT, 0
$ERRPC,TSTNM ,REGADR,$GDDAT,0

0.0.0

0.0,0.0.0

0.0,0.0

SEQ 0193

1
|
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SYMBOL TABLE

ABS = 000200 cC 001352 DF &4 063107
ACL = 000040 CHECKD= 104414 DF5 = 000001
ACU = 100000 CHECKE 032306 DF 54 063114
ADTIMO 036436 CHECKT 032116 DH1 053655
AOE = 001000 CKSWR = 104407 DH11 054103
AS 001332 CLAREA 031772 DH14 054257
ATA = 100000 CLDISK 032054 DH15 054455
ATABLE 003620 CLR = 000040 DH16 054505
ATTENT 001416 COMHD 036550 DH17 054642
ATO = 000001 COMPA 037622 DH2 053772
AT1 = 000002 COMPAR 032756 DH20 055016
AT2 = 000004 COMWHD 041672 DH21 055171
ATS = 000010 COUNTD 040270 DH22 055304
AT4 = 000020 CPHALT 053407 DH24 055377
AT5 = 000040 CPSAVE 046430 DH26 055554
AT6 = 000100 CR = 000015 DH27 055751
AT7 = 000200 CRC 033270 DH30 056106
A16 = 000400 CRLF = 000200 DH31 056237
A17 = 001000 CSF = 000002 DH32 056434
BA 001310 CSUu = 000010 DH33 056650
BADTMO 004540 Cs1 001314 DH34 057046
BAlI = 000010 €S2 001312 DH35 057220
BASECH 035506 CyYL 036710 DH36 057414
BEGIN_ 004620 DAREAD 036764 DH37 057551
BEGIN2 004626 DATENV 034574 DH40 057767
BITST 031622 DAWORD 036770 DH42 062570
BITO = 000001 DB 001304 DHé44 062650
BITO0 = 000001 pCKk = 100000 DH54 062761
BITO1 = 000002 DCLEAR 001440 DIGB = 000004
BIT02 = 000004 DDISP = 177570 DISK 040626
BITO3 = 000010 DENVL = 000200 DISPLA 001142
BITO4 = 000020 DE1__ = 000040 DISPRE 000174
BITO5 = 000040 DFF20 = 000002 DLT = 100000
BITO6 = 000100 DF1 060676 DL64 = 000020
BITO7 = 000200 DF11 060714 DMD = 000001
BITO8 = 00 DF 14 060723 DPR = 000400
BITO9 = 001000 DF15 060733 DRY = 000200
BIT1 = 2 DF16 060736 DST 001320
BIT10 = 002000 DF17 060743 DSWR = 177570
BIT11 = 004000 DF2 060703 DS1 001336
BIT12 = 010000 DF20 060752 DT 001340
BIT13 = 020000 DF21 060761 DTAGAP (041632
BIT14¢ = 040000 DF22 060766 DTE = 010000
BIT15 = 100000 DF 24 060772 DISY = 001000
BIT2 = DF26 061001 DT1 060144
BIT3 = 000010 DF27 061011 DT 060206
BIT4 = 000020 DF3 060707 DT14 060226
BITS = 000040 DF 30 061017 DT15 060250
BIT6 = 000100 DF 31 061025 DT16 060260
BIT? = 000200 DF 32 061035 D117 06027

BIT8 = 000400 DF33 061046 DT2 060160
BIT9 = 001000 DF 34 061056 D120 060316
BLT1 031650 DF 35 061065 D121 60336
BLT 031672 DF 36 061075 DTS2 060352
BLT 031702 DF37 061103 DT24 060364
BPTVEC= 000014 DF40 061114 DT26 060404
CA 001326 DF42 063104 pTe7 060426

060530
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EM6 047606
EM60 061720
EM61 062

EM62 062057
EM63 062134
EM64 062212
EM65 062246
EM66 062330
EM67 062402
EM70 062467
EM71 62541

ERR = 040000
ERROR = 104000
ERRVEC= 000004

ER1 001316
ER2 001322
ER3 001330
EXT1 = 000001
EXT10 = 000010
EXTZ = 000002
EXT20 = 000020
EXT4 = 000004
EXT40 = 000040
E00 010272
EN 011676
E12 012024
E44 014540
FEN

FMT22 = 010000
FNWORD 042106
FORMAT 040272
FOUT 042112
FSYNER 042062
FUTABL 001432
GCRC 042056
GECC1 034556
GECC2 034560
GO = 000001
GRV = 000010
TSWR = 1044

GTSWR 4406
HADTMP 034600
HARDER 034572
HCCRCE 033372

HCE = 000200
HCI = 002000
HCRC = 000400

SEQ 0194
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SYMBOL TABLE

HDESYN 042072 L00 010242 N14 012240 PIE32 = 000001 RHCA 001252
HDWSYN 0460624 L0 010350 N36 013762 PIE4 = 010000 RHCC 001276
HEADER 040600 LO 010442 ocYyL = 100000 PIES = 004000 RHCST 001240
HEDGAP 036724 LO4 010540 OF 001324 PIE6 = 002000 RHCS2 001%36
HEDSYN 036726 LO5 010636 OFREV = 000200 PIE7 = 001000 RHCS3 001300
HEGAP 040612 L0é 010740 OFSETC 001464 PIES = 000400 RHDB 001230
HT = 000011 LO7 011036 0F100 = 000004 PIE9 = 000200 RHDST 001244
IAE = 002000 L10 011172 0F200 = 000010 PIP = 0;00 RHDS1 001262
IBSAVE 046432 L1 011634 0F25 = 000001 PIRQ = 177772 RHDT 001264
IE = 000100 L12 011762 0F400 = 000020 PIRQVE= 000240 RHEC1 001270
ILF__ = 000001 L13 012074 0F50 = 000002 PKACK 001470 RHEC2 001272
ILLEGL 001474 L14 012212 0F800 = 000040 PLU _ = 020000 RHER1 001242
ILR = 2 L15 012412 OPDCL = 000100 POSITI 034570 RHERZ 001246
IOTVEC= 000020 L16 012552 OPERSE 031004 PRE = 000020 RHER3 001254
IR = 000100 L21 012744 OPI = 020000 PREAMB (052441 RHLA 001274
IXE = 004000 L22 013040 OR = 000200 PROG = 001000 RHMR 001260
100 010246 L30 013266 out 036774 PRO = 000000 RHOF 001250
102 010352 L3 013366 000 010274 PR1 = 000040 RHSN 001266
103 010446 L34 013472 010 011210 PR = 000100 RHWC 001232
104 010546 L35 013606 021 012772 PR = 000140 RH70 003614
105 010646 L36 013722 043 014412 PRé = 000200 RH70CK 005246
106 010746 L40 014036 044 014516 PRS = 000240 RKEY1 037020
107 011046 L41 014140 PAR = 000010 PR6 = 000300 RKEY2 037022
114 012216 L42 014250 PAT = 000020 PR7 = 000340 RMR = 000004
115 012420 L43 014364 PCJSR 001414 PS = 177776 RNCTRT1 041670
116 012562 L44 014474 PFECH 046632 PSEL = 002000 RNO 043
124 013156 L45 014616 PFECH1 046642 PSU = 000001 RNWAT1 041750
JP1 016312 MAKECY 0344_4 PFECH2 046724 PSW = 177776 RPTRP1 030316
JP2 016342 MASK 031614 PFECH3 046756 PUTREG 031554 RPYRP2 030422
JP3 016752 MCLK = 000002 PFECH4 046766 PWRVEC= 000024 RPVEC_ 001226
JP4 016766 MCPE = 020000 PFTSTN 046772 P12 034604 RPVECT 043342
KEY1 036714 MHS = 001000 PGE = 002000 P22 03460¢ RSETR 037016
KEY2 036716 MID 034424 PIET = 100000 P24 034610 RSYNC 037012
KIPARO= 172340 MIDDLE 034322 PIE10 = 000100 P3 034602 RUNCTR 036546
KIPAR1= 172342 MINX = 000004 PIE11 = 000040 RAW = 000020 RUNWAT 036626
KIPAR2= 172344 MMVEC = 000250 PIE12 = 000020 RCOM 043230 R11 011616
KIPAR3= 172346 MOL = 010000 PIE13 = 000010 RCYL 037014 R15 012442
KIPAR4= 172350 MPE = 000400 PIE14 = 000004 RDCHR = 104410 R16 012612
KIPARS= 172352 MR 001334 PIE1S = 000002 RDHEAD 037032 R44 014542
KIPARG= 172354 MRD = 000020 PIE16 = 000001 RDLIN = 104411 Ré =3
KIPAR7= 172356 MSE = 000020 PIE17 = 100000 RDOCT = 104412 R7 =2000007
KIPDRO= 172300 MSTCK = 000010 PIE18 = 040000 RDY = 000200 SAVDT 001410
KIPDR1= 172302 MWR = 000040 PIE19 = 020000 READ 037624 SAVER 032554
KIPDR2= 172304 MXF = 001000 PIES = 860000 READAT 001456 SAVSN 001412
KIPDR3= 172306 NCODE 034564 PIE20 = 010000 READIN 001472 SC = 100000
KIPDR4= 172310 NCOUNT 034566 PIE21 = 004000 RECALI 001436 SCOPE = 000004
KIPDRS= 172312 NDRVAS 053107 PlE?; = 002000 REDATA 043232 SCOPT = 104413
KIPDRG= 172314 NED = 010000 PIE23 = 001000 REFOR 001460 SCRC 042140
KIPDR7= 172316 NEM = 004000 PIE24 = 000400 REGADR 031620 SCYL 042130
LA 001350 NHS = 0020?0 PIEZ2S = 000200 REGSAT 043106 sC1_ = 000100
LAD 032034 NOPERA Oglk 2 PIE 9 = 000100 REINTO 002544 SC10 = 001000
LERR 031613 NOSYNC 0 70;6 PIE27 = 000040 RELEAS 001465 SC = 000200
LF = 00001 NOUNIT 001376 PIEZ8 = 000020 RESVEC= 00001 SC20 = 002000
LST = 005000 NOWORD 036756 PIE2Y = 000010 RETCL 001426 SC6 = 820400
LST14A 012246 NUNIT 001400 PIES = 020000 RHAS 001256 SEARCH 8756
LST15A 015650 N1 011664 PIE30 = 000004 RHBA 881 34 SECGAP 040530
LST16A 012620 N12 012012 PIE31 = 000002 RHBAE 1302 SECOTR 036712

ODZRBR.=TOMMMONDEZR
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SYMBOL TABLE

SECTR 042754 sw3 = 000010 TST 0134;3 VAR3 016734 SCNTLG 045703
SEECOM 001462 swé = 000020 TST35 0135 VARS 016742 SCNTLU 045676
SEGPER 042060 Sw5 = 000040 TST36 013646 VARS 016774 $CRLF 001223
SELECT 001402 swé = 000100 TST37 01377¢ VUF = 000002 $DBLK 044276
SELTST 006742 sW7 = 000200 TST4 006216 vu30 = 010000 $DOAGN 030756
SERCH 001444 sw8 = 000400 TST40 014074 vv = 000100 SDTBL 044266
SETCK1 015436 sw9 = 001000 TST41 014176 WAIT.T 032434 SENDAD 030746
SETCK2 016132 s11 011612 TST4 014304 WAT = 104415 SENDCT 030714
SETCK3 016656 s12 011746 TST4 014420 W 001306 $ENDMG 030765
SETDSK 033544 $36 013716 TST44 014550 WCE = 040000 $SENULL 030762
SILOSZ 003616 TAGDTE 001430 TST45 014670 WCF = 000040 $EOP

SILOTB 040626 TBITVE= 0000i4 TST46 014724 WCRC 060610 $EOPCT 7
SKEY1 042134 TDF = 000040 TST47 015256 WwCu = 000001 $ERFLG 001103
SKEY2 042136 TESDTE 001426 TSTS 006756 WwCYL 042046 SERMAX 001115
SKI = 040000 TESTAD 031002 TST50 015750 WECC1 041626 $ERROR 046072
SN 001342 TIMCNT 032432 TST51 016474 WECC2 041630 $ERRPC (01116
SRO = 177572 TIMOT = 000004 TST52 017134 WKEY1 042052 $ERRTB 003630
SR1 = 177574 TKVEC = 000060 1ST53 017710 WKEY2 062054 SERRTY 046434
SR2 = 177576 TMPILL 001422 TST56 020336 WLE = 004000 $ERTTL 001112
SR3 = 172516 TOLGAP 041634 TST55 021054 WORD 037620 SESCAP 001214
SSECTR 042132 TOTALA 001420 TST56 021600 WRCHDA 033120 $FILLC 001156
SSYN 036722 TPVEC = 000064 TST57 022342 WRCHDT 001450 $SFILLS 001155
$s1 017236 TRAPVE= 000034 1ST6 007452 WRCHEK 001446 $GDADR 001120
$S10 017404 TRE = 040000 TST60 022766 WRCHHD 032606 $GDDAT 001124
$S12 017434 TRK 036662 TST61 023504 WRDATA 040276 $GET42 030736
SS13 017442 TRK1 = 004000 TST62 024230 WRFROM 001500 $GTSWR 045210
SS14 017450 TRK10 = 040000 TST63 024772 WRHEAD 042142 $HD = 000000
SS15 017510 TRKZ2 = 010000 TSTé64 025416 WRIDAT 001452 $HIOCT 046070
$s2 017674 TRK20 = 100000 TST65 026134 WRIFOR 001454 S$SICNT 001104
$s3 017264 TRK4 = 020000 TST66 026670 WRITE 040056 SILLUP 047456
SS4 017270 TRTVEC= 000014 TST67 027446 WRL = 004000 $INTAG 001135
SS5 017274 TSECC 001424 1817 010000 WRU _ = 000400 SITEMB 001114
SS7 017322 TSECCG 034562 TST70 030224 WSECTR 042050 SLF 001224
STACK = 001100 TSTNM 003610 TST71 030336 WSSYNC 040576 SLPADR 001106
START 004634 TST1 005362 TST72 030432 WwSU = 000004 SLPERR 001110
STKLMT= 177774 TST10 010142 TUF = 000100 WTRK 042004 SMNEW 045721
SWR 001140 TST11 010176 TY 037026 WWORD 040054 S$MSWR 045710
SWREG 000176 TST12 010302 TYPDS = 104405 X 036720 SMXCNT 044060
sSw0 = 000001 TST13 010374 TYPE = 104401 XE2 006414 001154
Sw00 = 000001 TST14 010472 TYPOC = 104402 X1 011672 SNWTST= 000001
sw01 = 000002 TST15 010570 TYPON = 104404 Y 36760 SOCNT 047216
Sw02 = 000004 TST16 010672 TYPOS = 104403 Y1 011266 SOMODE 047220
Sw03 = 000010 1ST17 010770 T.SCOP 032036 ICODE 034576 SOVER 044044
Sw04¢ = 000020 TST2 006066 UN 006134 ZER = 000400 $PASS 001100
SW05 = 000040 TST20 011072 UNIT 001374 IWORDS 040274 SPOWER 047464
Swo6 = 000100 TST21 011216 UNITS 001354 $SAUTOB 001134 SPURAD 047452
Sw07 = 000200 TST22 011700 UNITSL 001404 $8DADR 001152 SPWRDN 047312
Sw08 = 000400 TST23 012026 UNLOAD 001434 $BDDAT 001126 SPWRMG 047446
sw09 = 001000 TST264 012146 UNS = 040000 $BELL 001%16 SPURUP 047364
sWw1 = 000002 TST25 012346 UPE = 020000 SCHARC 044574 $QUES 001222
SW10 = 002000 TST26 012506 us1 = 000001 $CKSWR 045120 SRDCHR 045462
SW1l = 004000 1S127 012660 us2 = 000002 $CMTAG 001100 SRDLIN 045552
sW12 = 010000 TST3 00%144 Usé = 000004 $CM1 = 000006 SRDOCT 045732
sWw13 = 020000 TST30 013000 = 000010 SC:% = 000014 $RDSZ = 000011
W14 = 040000 TST31 013076 un 011570 $C = 000006 $SREGAD 001160
sWw15 = 100000 TST3 013206 VAR1 016266 $CMé = 000006 $SREGO 001162
w2 = 000004 TST3 013322 VARZ 016274 $CNTLC 045671 $REG1 001164
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SYMBOL T
SRE 001166

$SETUP= 000117
$5S1_ = 000000
$STUP = 177777
$SVLAD 044016

. ABS. 063120
000000

ERRORS DETECTED:
VIRTUAL MEMORY USED:

000
001

$SVPC = 009;16
$SWR

$SWRMk= 000000
$TIMES 001212
$TkB 001146
S$TKCNT 044600
STKINT 044620
S$TKQEN= 044617
S$TKQIN 044602
$TKQOU 044604
$TKASR 044606

56576 WORDS ( 221 PAGES)

DYNAMIC MEMORY AVAILABLE FOR 71 PAGES
CZRJHE .BIC,CZRJHE=CZRJHE.DOC,CZRJHE ,[20,0]SYSMAC/M
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NWOORSTNNOONO S

O NN

$
$TRP = 0

STYPDS 044062
STYPE 044306

STYPEC 044456
STYPEX 044576
$TYPOC 047052

$$GET4= 000000
SOFILL 047217

SEQ 0197




