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1.0 RBSTRACT

THIS PROGRAM PERFORMS PRRT 2 OF THE DRIVE D

INSURE THAT THE DISK 1S CAPABLE OF I

DATA OPERATIONS IN BOTH 20 AND 22

WORST CASE PATTERNS, SPIRAL WRITING

OFFSET OPERATIONS ARE PERFORMED.
§ UNLORDING AND Lono;ng TIMES ARE REPORTED ALONG WITH
AYIONAL ™IN, MAX, 137 CYLINDER & MAX VELOCITY TIMES.

sanon DETE...ON'LOGIE IS CMECKED BY SOFTWARE ERROR FORCING.

AFTER A SUCCESSFUL RUN (WITH NO ERRORS) OF PART 2, THE DRIVE
IS RERDY FOR PART 3 OF THE DRIVE DIRGNOSTICS.

TESTING IS BASED ON A HIERARCHY APPRORCH STARTING WITH
BRSIC LOGIC TESTS AND PROCEEDING THRU DYNAMIC TESTING. THE
TESTS WILL BE KEPT SMRLL TO FACILITATE SCOPING LOOPS.

*ue22CRAUTIONS 22

HALTING THIS PROGRAM ANYWHERE BUT AT THE END OF A PASS,
MAY LERVE THE HEADERS IN THE DISK CARTRIDGE IN AN
UNDETERMINED STARTE.

2.0 REQUIREMENTS
2.1 HARDWARE
THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE CISK DIRGNOSTIC:

POP-11

CONSOLE TELETYPE

16K MEMORY

KWil-L OR KWll-P CLOCK

RKO6 UNIBUS CONTROLLER (RKb1l)
1 70 8 RKOb6 DRIVES

NOTES: 1. 1IF NEITHER KWll-L OR P CLOCK IS USED, ALL TIMING
TESTS WILL BE avpnssso R MESSAGE At THE
BEGINNING OF THE TESTS WILL CONFIRM THIS.
2. THE PROGRAM CAN WORK OFF EITHER FORMRTTED OR
NON-FORMATTED PACKS.
g.2 PRELIMINARRY TESTING 8 PROGRAMS

THE RKB11 DISKLESS CONTROLLER DIRGNISTICS (ALL PRARTS) SHOULLD
FIRST RUN SUCCESSFULLY FOLLOWED BY THE RKCE DRIVE DIAGNOSTIC- PRRT 1.
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3.C

3.1

3.3

PROGRAM CONSIDERATIONS

POP-11 FAMILY COMPARTIBILITY

THIS PROGRAM CAN BE USED BY THE PDP-11-04,05,10,20,
34, 35,40,45,50, 3 70.

IT_IS COMPRTRSLE WITH THE LSI-11 INSTRUCTION SET AND CAN TEST
THE RKOB ONLY IF THE DRIVE CONTROLLER FOR THE LSI-1l IS
DESIGNED 7O BE DIRGNOSTICALLY COMPRTABLE WITH THE RKbL1.

XXOP

THIS PROGRRM CAN BE CHRINED BY XXDP 3 WI_L NCT OVERLAY THE
LORDER.

HAIN MODE OPERATION (MONITOR)

¢

1. THE INPUT DIQLOGUE 1S BYPASSED.

2. THE BUSS ADDRESS 3 CONTROLLER INTERRUPT VECTOR IS
DEFAULTED.

3. DRIVE O WILL NOT BE TESTED.

9. SELTEE¥E§ DRIVES IN THE 'DRIVE PRESENT® CONCITION WIL.

NGTE: THE DRIVE PRESENT CONDITION IS:
A. HEADS MANUALLY LOADED
B. CORRECT PORT SELECTED
C. WRITE LOCK DISABLED
0. ORIVE READY INCICATOR ON

DUMP MODE OPERATION (MANUAL)

1. INPUT DIALOGUE IF STARTED FROM 220.

3. DRIVE O CAN 8E TESTED, BUT THE OPERATOR IS FIRST GIVEN
A MESSAGE TO REPLACE THE PACK IN DRO WITH A SCRATCH
PACK 8 TYPE <CR> WHEN DONE.

ACT/APT

THIS PROGRAM IS ACT COMPATIBLE. IT IS APT

COMPATABLE TO THE EXTENT THAT APT HOOKS WILL BE IN THE

PROGRAM & WILL WORK THRU THE ’'UPTON INTERFACE".

FOR OTHER INTERFACES, APT MAY ONLY LOAD 3 START THE PRCGRAM.
1.E. LORD 3 DUMP MODE.

RUTOMATIC MODE (MONITOR)
1. THE INPUT DIALOGUE IS BYPARSSED.

SEG D004
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2. gggggg;gonoonzss 3 CONTROLLER INTERRUPT VECTOR IS
3. ?%%TESIVEQ IN THE °DRIVE PRESENT' CONDITION WILL BE

NOTE: THE DRIVE PRESENT CONDITION IS:
A. HEADS MANUALLY LOADED

g. CORRECT PORT SELECTED

D.

WRITE LOCK DISABLED
DRIVE READY INDICATOR ON

DUMP MODE (MANUAL): INPUT DIALOGUE IF STARTED FROM 22C.

APT ETRBLE DEFINITIONS

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT ENVIPONMENTAL
TABLE (ETABLE) ENTRIES. VIA RUNNING THE APT UTILITY PROGRAM “TSP”:

1. SOFTWARE ENVIRONMENT:
=] IF APT SCRIPT MODE
=0 IF STANDALONE MODE

2. ENVIRONMENT MODE:BYTE
BIT 7 = 1 ETABLE COES SIZING

= 0 PROGRAM DOES SIZING

BIT & = ] SPOOL MESSAGES TO APT IF SCRIPT MOOE
= 0 DON’T SPOOL TO APT

BITS = é SUPPRESS CONSOLE OQUTPUT

ALLOW CONSOLE OUTPUT
BITS 4-0 NOT USED

3. SWITCH 1 (SOFTWARE SWITCH REGISTER)
IF ENVIRONMENT MODE BIT 7 (SIZING BIT) IS SET TO 1, THE SOFTWARE
SWITCH REGISTER WILL BE USED, INSTEAD OF THE HARDWARE CONSOLE
SWITCH REGISTER. REGRROLESS OF WHICH ONE IS USED, ALL BITS
DEFINED IN SECTIONS 4.3 8 4.4 (SWITCH REGISTER OPYIONS) MAY USED
WHEN RUNNING IN STANDRLONE MODE.
ég gz} $8R6PT MODE, HOWEVER, BIT 14 (LOOP ON TEST) MUST ALWAYS

4., SWITCH 2 (USER SWITCH REGISTER)
NOT USED

S. CPU OPTIONS:
NOT USED

b. MEMORY TYPES 1-4 AND MAX MEMORY RDDRESSES
NOT USED

7. INTERRUPT VECTOR 1I:
USED WHEN ENVIRONMENT MOOE BIT 7=1. DEFRULT = 210

8. BUS PRIORITY 1:

SEG 300S
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3.4

3.5

3.6

3.7

3.8

USED WHEN ENVIRONMENT MCODE BIT 7=1. DOEFRULT = €
9. INTEREEPT VECTOR 2:

NOT USED
10. BUS PRIORITY &:

NCT USED .

11. BASE RODRESS:
USED WHEN ENVIRONMENT MODE BIT 7 = 1. DEFAULT = 17744C

12. DEVICE MARP:
USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT SET "C
1 IN BITS 0-7 WILL SELECT THE CORPESPONDING DRIVE TC BE
TESTED. BITS 8-15 ARE NOT USED.
13. CONTROLLER DESCRIPTOR WORDS:
NOT LSED
14. DEVICE DESCRIPTOR CODES (IN WORDS::
NOT USED
DURL ACCESS
THIS PROGRAM WILL NOT TEST OR SUPPORT DURL-ACCESS. A DRIVE
EQUIPED WITH DUARL ACCESS MUST BE SWITCHED TJ) THE PORT UNDER
TEST TC PREVENT CONTENTION WITH THE OTHER PCRT.
DUAL RCCESS TESTS WILL BE INCORFZRATED IN R SEPARRTE PRUGRAM
AT A LATER DRTE.
MEMORY MANAGEMENT

MEMORY MANAGEMENT NOT USED

PARITY CHECK ENRBLED

IF _THE MEMORY PARITY CHECK QPTION IS AVAILABLE ON THE SYSTENM,
THE PROGRAM WILL RUN WITH MEMORY CHECK ENRBL™S

BAD SECTOR

THE PROGRAM WILL COMPARE DATA ERRORS WITH THE BRD SECTOR
INFORMRTION CONTRINED ON CYLINDER 410, HEAD 2. PRINTQU'S

OF DATR ERRORS DUE TO BAD SECTORS/TRACKS WILL BE MASKED dLT.
EXECUTION TIME

THE EXECUTION TIMES SHOWN BELOW ARE BASED ON THE PCP !1.S0.

TOTAL TIME: 2 MIN, 4O SEC

SEG 2008
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3.8

3.10

3.11

4.0

4.1

A BRERKDOWN OF THE MORE LENGTHY TESTS RRE SHOWN SELOW:

TEST DRIVE OFF TRACK 45 S&«
£l £l O, ORD HEADS 13 2
TEST 22 LORD HERDS 20 SEC
TEST 23 ROTRTIONAL TIMING 1S SES
TEST 24 MAX SEEK TIMES 15 SEC
TEST 26 137 CYL SEEK TIMES 10 SEC
TEST 27 MAX VELOCITY TIMES 15 SEC

FAULT ISOLATION
TC BE DETERMINED.

ERROR CORRECTION AND FARILURE RATE ANRLYSIS

THIS PROGRAM WILL NOT DO ERROR CORRECTION OR FRILURE RARTE
ANALYSIS.

DEFAULT UNIBUS RDDRESSES 8 VECT™RS

THE FOLLOWING IS A LIST OF ALL DEFRULT RDDRESSES 3

VECTORS OF ALL HARDWARE TQ BE USED & THEIR MEMORY
ADDRESSES WHERE THEY “AN BE CHANGED.

LOCATION DEFAULT CONTENTS
RKO& BUSS ARDDRESS 1264 177440
CONTROLLER INTERRUPT VECTOR 1314 210
CONTROLLER PRIORITY 1316 e40
P-CLOCK STRTUS REG 1320 172540
P-CLOCK SET BUFFER 1322 172542
P-CLOCK READ BUFFER 1324 172544
L-CLOCK STATUS REG 1326 177546
L-CLOCK INTERRUPT VECTOR 1330 100
P-CLOCK INTERRUPT VECTOR 1332 104

TTY KB STRTUS REG 1144
TTY KB BUFFER 1146
TTY P<INTER STATUS REG 1150 177564
TTY PRINTER BUFFER 1152 177566

OPERARTING PROCEDURE & CONTROL FUNCTIONS

PROGRAM LOADING

THE PROGRRM CAN BE LOADED FROM PAPER TRPE USING STANDARD
PROCEDURE FOR ABSOLUTE LOADER TAPES; OR FROM ANY MEDIR
SUPPORTED BY XXDP.
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4.1.1

4.1.2

4.1.3

4.1.4

4.2

LOAD THE STARTING RDDRESS (SEE SEC H4.2).

SET SWITCH REGISTERS RS DESIRED (SEE SEC 4.3:.

SEY DRIVES T0O BE TESTED IN THE °‘LOAD' CONDITION & WITH THE
APPROPRIATE PORT SELECTED 8 WRITE LOCK DISABLED. DRIVES
NOT TO BE TESTED MUST HAVE BOTH PORTS DESELECTED.

NOTE: THE DRIVE WILL NOT RESPOND TO THE 'START SPINOLE®
ggg???guIF THE RUN/STOP SWITCH IS IN THE ’STOP’

PRESS 'START’

THE PROGRAM WILL IDENTIFY ITSELE AND WILL BEGIN A
?égkoggg ﬂIgT THE OPERATOR TO DETERMINE DRIVES TO BE TESTED

THE PROGFAM BEGINS TESTING ONLY THOSE DRIVES SPECIFIED BY
THE INPUT DIALOGUE. IF A SPECIFIED DRIVE CANNOT BE FOUND BY
THE PROGRAM IT WILL BE FLAGGED AS AN ERROR THAT THE DRIVE
WAS NOT AVAILABLE. THEN BEGINNING WITH THE LOWEST NUMERICAL
DRIVE AND PROCEEDING IN SEQUENTIAL ORDER, ALL VALID DRIVES
WILL BE TESTED. ONE PRSS THROUGH THE TEST SEQUENCE WILL BE
PERFORMED ON EACH DRIVE BEFORE MOVING TO THE NEXT DRIVE

IN SEQUENCE. THE DRIVE TO BE TESTED WILL BE TYPED AT THE
BEGINNING OF EACH PRSS. “ENC OF PASS™ WILL BE TYPED AFTER
TESTING ALL DRIVES.

STARTING LOCATIONS

LOCATION 200 - STARTING ADDRESS TC DEFAULT THE BUSS
ADDRESS & THE CONTROLLER INTERRUPT VECTOR
& TEST ALL DRIVES IN THE 'DRIVE PRESENT’
CONDITION.

NOTE: THE DRIVE PRESENT CONDITION IS:

A. HEADS MANUALLY LORDED

B. CORRECT PORT SELECTED

C. WRITE LOCK DISARBLED

D. DRIVE READY INDICATOR ON
LOCATION 204 - SAME RS 200 START BUT BYPASS WRITE TESTS.
LOCATION 214 - SAME RS 200 START BUT BYPASS TIMING TESTS.
LOCATION 220 - STARTING ADDRESS TQ INPUT TESTING PRRAMETERS

VIR THE INPUT DIALOGUE. BUSS ADDRESS 3
CONT. INTERRUPT VECTOR INPUTTED ONLY ON

SEG CCoE
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1ST PRSS.

LOCATION 224 - SAME RS 220 START BUT.BYPARSS WRITE TESTS.
LOCATION 230 - SAME RS 220 START BUT BYPASS TIMING TESTS.

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXOP, ACT/RPT
CONSIDERATIONS IN SECTIONS 3.2 8 3.3.

SWITCH REGISTER
THE SWITCHES RRE USED TO PROVIDE CONTROL FUPTTIONS.
SWITCH FUNCTION

HALT ON ERROR
LOGP_ON TEST

INHIBIT ERROR TYPEOLT

BYPRSS DRIVE AFTER 20 ERRORS
INHIBIT ITERATION

BELL ON ERROR

LOGF ON ERROR

LOOP ON TEST IN SW<07:C0

P Pt e Pt s e
MO0 LU

SW<1S>

THE PROGRAM HALTS ON ENCOUNTERING AN ERROR, RFTER TYPING OUT
THE ERROR MESSAGE AND PERTINENT INFORMATION, IF SW13=0,
PRESSING “CONTINUE™ RESTORES NORMAL OPERATION OF THE PROGRAM.
SW(LW)

THE PROGRAM LOOPS ON THE TEST THAT IS BEING EXECUTED WHEN

THE SWITCH IS PUT ON. THIS SWITCH IS NORMARLLY USED ALONG
WITH SW1S.

SWID

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY USED WHEN
LOOPING ON TEST (SWIM) OR LOOPING ON ERROR (SKS).

SW(l2>

THIS SWITCH BYPASSES A GIVEN DRIVE AFTER 20 ERRORS HAVE

BEEN DETECTED.

SW<ll»

EACH TEST WILL BE EXECUTED ONLY ONCE. NORMALLY RFTER THE
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4.3.6

4.3.7

4.3.8

4.4

4.5

KO1

FIRST PASS, EACH SUBTEST IS ITERATED A NUMBER OF TIMES

(Y un#%v gb, 3 %N SOME CASES). SETTING THIS SWITCH INHIBITS
ITERATIONS, "SO THAT GUICK PRSSES CAN BE MADE.

SW<10>
RINGS R BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INRIBITEC.

SW«a9e»

THIS SWITCH PROVIDES THE TIGHTEST POSSIBLE SCOPE LOOP FOR
ERRORS. IF THE PROGRAM DETECTS AN ERPOR, IT WILL LOOP BACK
TO THE BEGINNING OF TEST.

SW<«08»

THIS SWITCH IS USED TO SELECT A PARTICULAR TEST (RS PER
SW/00-7>) FOR EXECUTION AND SUBSEQUENT LOOPING. THUS IF
TEST 1S IS TQ BE SELECTED THE SWITCH SETTING WOULD BE
000415. IT SHOULD BE NOTED THAT BEFORE SELECTING TEST 1S,
ALL THE PREVIOUS TESTS (1-14) WILL BE EXECUTED.

"SOF TWARE' SWITCH REGISTER

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR
(I.LE. AN 11,04 OR 11/34) THE PROGRAM WILL DETERMINE THAT
THE HARDWARE SWITCH REGISTER IS NOT PRESENT AND WILL USE
A "SOFTWARE’ SWITCH REGISTER. THE 'SOFTWARE' SWITCH
REGISTER IS LOCATED AT LOCATION 176 (B). THE SETTINGS
OF THE *SOFTWARE’ SWITCHES ARE CONTROLLED THROUGH R
KEYBORRD ROUTINE WHICH IS CALLED BY TYPING R _’*CONTROL G’.
THE PROGRAM WILL RECOGNIZE THE 'CONTROL G’ RT_RNY TIME
EXCEPT WHEN THE PROGRAM 1S AT A HIGHER PRIORITY PROCESSING
AN _RKO6 INTERRUPT, THE 'SOFTWARE' SWITCH VALUES ARE
ENTERED RS AN OCTAL NUMBER IN RESPONSE TO THE PROMPT
FROM THE SWITCH ENTRY ROUTINE:

SWR = NNNNNN NEW =

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH
REGISTER IMAGE MUST BE ENTERED. LERDING ZEROS ARE NOT
REQUIRED., 'RUBCUT’ AND ’'CONTROL U’ FUNCTIONS MAY BE
USED TO CORRECT TYPING ERRORS DURING SWITCH ENTRY.

ON’ PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE
'SOFTWARE’ SWITCH REGISTER MAY BE USED. IF YHE 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.

INPUT DIALOGUE
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i T e e TER By LoNSOLE TIPECLT . THE PRRANETER M
532 THEN 35 ENTERED ng sgecigxgg SELOW 83 ALLowEU 10 oErEqu
540 BY A CARRIRGE RETURN. UNRECOGNIZED OR ILLEGAL RESPONSES WIL.
54} BE ECHCED BACK FOLLOWED BY "?*. THE PROPER RESPONSE MAY
g:g THEN BE ENTERED.

S44 IMPORTANT: FOR VARIATIONS OF THE ABOVE sss xxop ACT/APT
E:E CONSIDERATIONS IN SECTIONS 3.2

547

g:g 4.5.1 DRIVE SELECTION

gg? THE REQUEST WILL BE:

ggg DRIVES TO BE TESTED:

55y THE DEFAULT RESPONSE IS CARRIAGE RETURN TO TEST ALL DRIVES
ggg IN THE 'DRIVE PRESENT' CONDITION.

557 THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE NUMBERS
55g T0 BE TESTED, SEPARATED BY COMMAS & TERMINATED BY R CARRIAGE
ggg RETURN.

ggé E.G. DRIVES TO BE TESTED: 1,2,4,b

863 IMPORTANT: FOR VARIATIONS OF THE ABOVE SEE xxop ACT/APT
ggg CONSIDERATIONS IN SECTIONS 3.2 & 3.3.

S66

ggg 4.5.2 BUS ADDRESS

593 THE REQUEST WILL BE:

E;é TYPE IN BUSS ADDRESS IF NOT 177440

E;a THE DEFAULT IS A CRARRIAGE RETURN

£75

g;; 4.5.3 SONTROLLER INTERRUPT VECTOR

g;g THE REQUEST WILL BE:

gg? TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210

ggg THE DEFAULT IS A CARRIAGE RETURN.

£ay

Egg 4.5.4 EXAMPLE OF PROGRAM DIALOGUE

£g7 THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADDRESS 220.
ggg ALL OPERATOR RESPONSES RRE UNDERLINED.

590 UNIBUS RKO® DRIVE DIAGNOSTIC

£9] PRRT 2
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MARINDEC-11-DZRBI-C-PB
DRIVES TO BE TESTED: 1,3¢CR>

TYPE IN BUSS ADDRESS IF NOT 177440 <CR>

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <«CR>

WILL TEST DRIVES:

3

DRIVE |

(THE REST IS IDENTICAL TO THE EXAMPLE SHOWN IN 4.6 BELOW)

4.8 PROGRAM EXAMPLE

THE FOLLOWING IS AN EXAMPLE OF A PROGRAM STARTED AT THE
DEFAULT ADDRESS (2003 & WITH 2 DRIVES ON THE LINE.

UNIBUSR$K26 DRIVE DIAGNOSTIC
MARINDEC-11-DZR6I-C-FB

WILL TEST DRIVES:

!

DRIVE O

DRIVE SERIAL NO. RAA
CARTRIDGE SERIAL NO. BBB

DRIVE 1

DRIVE SERIAL NO. CCC
CARTRIDGE SERIAL NG. DOD

END PASS #1

gILL TEST DRIVES:
l
DRIVE O

DRIVE SERIAL NO. ARA
CARTRIDGE SERIAL NO. BBB

DRIVE 1
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4.7

DRIVE SERIAL NO. CCC
CARTRIDGE SERIAL NO. 0OD

END PRSS & 2
(ETC)

THE RBOVE ASSUMES NO ERRORS DETECTED.
THE NUMBER OF PASSES IS DETERMINED BY ACT/RPT/XXDP

IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT
CONSIDERATIONS IN SECTIONS 3.2 & 3.3.

HALTING THE PROGRAM

THE PROGRAM PROVIDES A METHOD OF HALTING ITSELF SUCH THAT
THE _CARTRIDGE AND/OR DRIVE IS NOT LEFT IN ON UNDETERMINED
STATE; IE: HERDS UNLOARDEC OR INVALID FORMAT.

TO PROPERLY HALT, TYPE CONTROL-C (tC) ON THE CONSOLE.

%F HERDS ARE LORDED 8 FORMARTTING IS VALID,
HE PROGRAM WILL:

1. ECHO ¢C
. TYPE "CPU HALTED"
. HALT THE PROGRAM

e
3
IF HEADS ARE NOT LOADED AND/OR FORMATTING IS INVALID,
THE PROGRAM WILL:

1. ECHO ¢C

2. TYPE 'HALT PENDING, PLERSE WAIT’

3. DO THE TEST(S) THAY LOADS HEADS AND/OR FORMATS

4 THE INVALID CYLINDERS

S

TYPE 'CPU HALTED’
HALT THE PROGRAM

NOTES:

1. THE ABOVE EXAMPLE IS FOR THE PROGRAM RUNNING IN DUMP
MODE (MANUAL). IF THE PROGRAM IS RUNNING IN CHAIN/AUTO
MODE /IR XXDP,ACT,APT; IT WILL FIRST LOAD HEADS
ANL.OR FORMAT CORRECTLY, IF REQ'D, THEN IT WILL
gggiegnlgo THE MONITOR WHERE THE NEXT PROGRAM CAN BE

THE TYPEOUTS WILL BE “ARBORT PENDING - PLEASE WAIT™
& "PROGRAM ABORTING™

2. OPERATING THE *CONTINUE' SWITCH ON THE CPU CONSOLE WILL RETURN THE

SEG 0013

PROGRAM TO TEST ! WHERE TESTING WILL BEGIN WITH THE 1'ST DRIVE AGRIN.
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;8§ 5.0 DRIVE DIAGNOSTIC FUNCTIONARL DESCRIPTION
{
708 5.1 GENERAL
708
;ig A. WRITE TESTS
rtd THESE TESTS CHECK THE RBILITY OF THE DRIVE TO WRITE 8 READ
713 WORSE CASE PATTEANS; PERFORM ALL OFFSETS 8 PERFCRM ALL
;ig SPIRAL WRITING.
;ig B. SERVO & SPINDLE TIMING TESTS
718 THESE TESTS CHECK 3 TYPE HERD LORD, UNLORD 3 INDEX TIMING,
719 ALSO MIN. MAX., AND AVERAGE SEEK TIMES, AND MAX VELOCITY
zgg OF THE HERDS ARE MEASURED 8 TYPED.
[ 98
;gg €.2 TEST DESCRIPTIONS
[
72“ SRERRREEFEEERERE R R PR RER PSR RS R R B R R EE SRR B AR A AR RN ERER R LR LEE L
725 BASIC CONTROLLER TESTS, SIZING 8 SETUP
! % !!{llillll!lillliiﬂil‘lilii!llllll»i!*llilii*!il*ll!i!i!*i!*ii*i!
{ Les
s
\ 728 TEST 1 REFERENCE ALL CONTROLLER REGISTERS
731 THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS
732 CAN BE ACCESSED. THE INRBIL-TY T0 BE ACCESSED WILL
g RESULT IN A TIMEOUT TRAP WITH AN ERROR MESSRGE. ANY
| T ERROR IN THIS TEST WILL RESULT IN ARBORTING ALL OTHER
| ;gg TESTS AND JUMPING TO 'END OF PRSS’
\ 737
i ;g% TEST 2 SIZE THE BUSS
40 THIS TEST IS ENTERED ONLY IF 'DRIVE SELECTION® IS DEFAULTED
4] EITHER BY RUNNING IN THE AUTO MODE OR A 200 START IN THE
742 MANURL MODE.
743 EVERY DRIVE FROM O THRU 7 1S ADDRESSED.
794 CONTROLLER ERROR (CERR) IS EXAMINED AND IF NOT SET, THE
748 ORIVE WILL BE TESTED. IF SET, THE PROGRAM WILL BYPARSS
796 TESTING THAT DRIVE ONLY IF THE ERROR WRS R RESULT OF
747 MDS. UFE OR NED BEING SET: OR BOTH NED 8 DRA RESET IN-
;33 DICATING THE OTHER PORT I8 ACCESSED.
750
{ 75l TEST 3 VERIFY OPERATOR DRIVE SELECTIONS
v 783 THIS TEST IS ENTERED ONLY IF DRIVE SELECTION IS NOT
754 DEFAULTED. EVERY DRIVE FROM 0 TO 7 IS RDDRESSED &
| 755 CONTROLLER ERROR (CERR) IS EXAMINED. IF NOT SET, THE
. 756 PROGRAM WILL ASSUME THE DRIVE 1S PRESENT. IT WILL THEN CHECK
757 TO SEE THAT THE DRIVE WAS INPUTTED FOR TESTING. IF NOT, IT WILL
| 758 BE AN ERROR. IF CERR WRS SET, THAT DRIVE WILL BE BYPRSSED
7€ ONLY IF THE ERROR WAS & RESULY OF MDS OR UFE SET OR BOTH
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NED 8 DRA RESET (WRONG PORT). IF CERR IS A RESULT OF
NES NLY, IT IS cnggxg? INT THE INPUTTED INFOR TO
VERIFY 1% WAS NOT SPECIFIED.

TEST 4 FIND NEXT DRIVE TO BE TESTED

THIS TEST FINDS THE NEXT DRIVE PRESENT 3 PUTS THRT
RDDRESS IN 'DRVRD’.

THROUGHOUT THE FOLLOWING TESTS, THE ODRIVE TESTEC IS
THE DRIVE WHUSE ADDRESS IS IN "CRVAD’.

TEST § PRINT DRIVE SERIAL NUMBER

THIS TEST READS 3 PRINTS THE DRIVE

SERIAL & FROM MSG A, WORD 1!
IN DECIMAL 3 IS PERFORMED On THE 15T

IAL &
ST PASS ONLY

TEST & SET VV WITH PRCK COMMANC
IF VW IS RESET, THE PRCK COMMAND IS USED TO SET IT.

TEST 7 RERD 8 SAVE BRD SECTOR INFO 8 TYPE PRCK SERIAL »

THIS TEST VERIFIES THAT CYL 410, TRACK 2 CAN BE RERD.
THIS AREA CONTAINS BRD SECTOR INFO WHICH IS WRITTEN BY THE
FRCTORY DURING MANF. RALL BRD SECTOR INFO (BSE) WILL BE STORED
AT THIS TIME TO MASK FUTURE READ HERDER OR DATA ERROR PRINTOLTS.
IF BSE INFO CANNOT BE RERD, OR IF AFTER READING THE BSE INFO

IT IS DETERMINED THAT AN AL IGNMENT CARTRIDGE 1S USED,

A MESSAGE WILL BE TYPED INDICATING THAT ALL

FUTURE FORMAT AND READ-WRITE TESTS WILL BE BYPASSED.

THIS IS DONE SO RS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITI

THE PRCK SERIAL # IS TYPSD IN OCTAL 8 FOR THE FIRST PASS ONLY.

HEREEREERERRERRELEREREREREREERERRRARERERRARERERRRRARERERELRRRERE

WRITE TESTS
EEERRERRERRERREERERERRERERRER AR RRRRR RS RERRRRRRRR R R RFRERRRRRERD

TEST 10 BASIC WRITE DATA TEST; ! ' 9RD
THIS TEST VERIFIES THE ABILITY OF THE DRIVE TC WRITE JUST ONE WCRD,
ALL SECTORS ON CYL O RARE GIVEN IDENTICAL HERDERS &
A WRITE COMMAND IS ISSUED. RERD 3 WRITE CHECK COMMANDS RRE NOT
PERFORMED. THIS TEST PROVIDES THE TIGHTEST POSSIBLE SCOPE LJCP
FOR A WRITE ERROR.

TEST 11 BRSIC WRITE DATA "eST; FULL SECTOR

THIS TEST VERIFIES THE RBILITY OF THE DRIVE "0 WRITE
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TEST 12

TEST 13

TEST 14

TEST 1S

TEST 16

D02
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R FULL SECTOR. ALL ZEROS RRE WRITTEN BY THE WRITE DATa COMMAND
gYCHE KEB BY A RB DATA COMMAND. R FURTHER CHECK IS PEPF CR™ED

THE RBOVE IS REPERTED FOR AN ALL ONES PATTERN.

20 SECTOR FORMAT TEST

DATA IS WRITTEN ON R FULL TRACK IN 20 SECTOR FORMAT.
ME3 BO,Bl ARE CHECKED FOR ANY ERROR CONCITION

TEST OFFSET 8 RTC LOGIC

THE HERDS ARE FIRST OFFSET BY OFFSET COMMANDS.
THIS TEST CHECKS THE RTC LOGIC BY VERIFYING THAT THE
"OFFSET ON' BIT (MSG R,00) RESETS AND THE OFFSET REG

BECOMES THE CYL DIFF INFO WHEN A SEEK CMD TO R
DIFFERENT CYLINDER IS ISSUED

IT ALSO TESTS THAT DRIVE CLEAR 8 SEEK TO SELF WILL NOT
CLEAR THE °*OFFSET ON® BIT OR THE OFFSET REG.

ALL OFFSET POSITIONS IN BOTH DIRECTIONS ARE CHECKED

TEST RERD DATR AT ALL HEAD OFFSET POSITIONS

THIS TEST VERIFIES THAT THE HERD OFFSET LOGIC IS OPERATIONAL BY
WRITING ALL 1'S PATTERNS ON CYLINDER O, HEAD 0. THEN

PERFORMING READ DATA FROM CENTERLINE AND MOVING OUT + AND - OFFSET
POSITIONS UNTIL A FAILURE OCCURES. THE FRILING OFFSET POSITIONS
ARE PRINTED OUT IF LESS THAN THE OFFSET TOLERANCE TO BE SPECIFIED.
QOFFSET CODES RRE ALSO VERIFIED BY RERDING MSG A, STATUS OC 3 IC.
ALL HERDS ARE TESTED AT CYL O.

IF THERE RARE NO FRILURES AT ALL, THIS INDICATES THART
A. HERDS DID NOT MOVE AT AlLL
OR B. THE COMBINATION OF DISC SURFARCE, HERDS, R/W RMP
RRE EXCEPTIONALLY GOOC.

AN APPROPRIATE MESSAGE WILL BE TYPED.

WRITE WITH HERDS OFFSET

THIS TEST VERIFIES THRT WHEN ATTEMPTING TO

WRITE WITH HERDS OFFSET THAT THE OFFSET WILL CLEAR

3 THE DRIVE WILL WRITE

SINCE THE WRITE COMMAND HAS AN IMPLIED RTYC.

THIS TEST IS PERFCRMED FOR MAX POS 3 NEG OFFSETS ONLY

TEST CURRENT CROSS-OVER CYLINCERS
THIS TEST VERIFIES THAT THE DRIVE CAN WRITE 8 RERC OFF
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CURRENT CHANGE CYLINDERS X 8 v IN THE FULLOWING WAT:

PERFORMED Fky CYLINCER X TC JY_INCER ¥

Eﬂﬁ g%EIQST*ERN FILLING THL _nTIRE 2 CYLINDERS.

A WRITE CHECK IS THEN PREFORMED TC VERIFY DATA WARS PRIPER_1 WRITTEN,
THIS TEST IS PERFORMED FOR ALL 3 HERCS.

CYLINDER X: &3 127 191 256 319 3€3
CYLINDER Y: &4 128 192 25 320 384

TEST 17 TEST HERD SWITCHING TIME
TESTS THE ABILITY TO SWITCH HERDS IN LESS THEN 10MS WHEN 4ERCS SPIRAL.

l.
2.
3.

SECTOR 17 IS FIRST LOCATED AND R WRITE DATR COMMAND OF 512 WORDS
70 SECTOR 21 IS ISSUED.

THE PROGRAM NOW KNOWS THAT THE DRIVE WILL NCT MAVE "G TRAVEL

A FULL REVOLUTION BEFORE FINDING SECTOR 21.

SINCE EACH SECTOR TAKES APPROX. 1.oMS. THE TIME BETWEEN

THE START OF THE WRITE COMMAND (FROM SECTOR 21, HERC 0; T3
SECTOR 0, HEAD 1) AND CONTROLLER READY SHOULD BE APPROX &MS

THE ABOVE IS REPERTED FOR HERD SWITCHING BETWEEN ! TO 2
THIS TEST IS BYPASSED IF NEITHER L OR P CLOCK IS PRESENT

TEST 20 DRIVE OFF TRACK TEST

THIS TEST CHECKS FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYCNC
THE ALLOTED 3MS.

i.

INITIALLY, EVERY CYLINDER IS FORMATTED WITH IDENTICAL HERDERS
(UNIQUE T8 ERCH CYLINDER)

2. A FULL SECTOR WRITE COMMAND IS ISSUED BY A SINGLE CYL SEER FROM 0 TO
AS HERDERS ARE IDENTICAL, THE NEXT SECTOR TO COME UNDER THE
; ?ER?E{NILL IMMEDIATELY Bt WRITTEN.

§ I? QSCILLATION SENSE? BY RERDING THE TRIBITS,
DRIVE OFF TRACK ERROR WILL SET.

IN THIS MANNER OSCILLATING SEEKS ARE PERFORMED BETWEEN RLL MRJOR CYLINDE
éE?O%CILLRTIONS ARE PERFORMED AT ERCH MAJOR CYLINDER

DOING THE NEXT CYLINDER

SR ER IR R R I R I R AR RE R
SERVO 8 SPINDLE TIMING TESTS.

URRPLR

 ITZI2 2222222222223 2222222222222 2222222222223 2222222222222

TEST 21 TIME BETWEEN OUTER LIMIT TO HERDS HOME DURING UNLIRD




—40—e

FO2

Qg20§glgo PART 2 MACY1l 27{100&) O07-0C7-7& I4:14 PAGE I8 SEG 20.8

TIME IS MERSURED FROM ATTN RSSERTING (RPPROXIMATES REV 3 OQUTER LIMIT.
TO HERDS HOME ASSERTING. EXPECTED TIME APPROX SOOMS

RLL TIMING TESTS RRE BYPRSSED IF NEITHER
L OR P CLOCK IS PRESENT 8 WILL BE INDICATED BY A MESSHGE

TEST 22 TEST LOW VELOCITY TIMES DURING LOADING

THIS TEST ISSUES R START SPINDLE COMMANG

AFTER 'HERDS HOME' HAS BEEN DETECTED FROM THE PREVIC
THE FOLLOWING “LOW VELOCITY* TIMES ARE CHECKED RGRIN
LIMITS TO BE DEFINED:

TIME |: TIME BETWEEN HERDS HOME NEGATING 3 SERVO SIG PRES RSSERTING
EXPECTED TIME APPROX SO0 MS

TIME 2: TIME BETWEEN OUTER LIMIT 3 INNER LINIT
TIME IS MERSURED FROM SERVO SIG PRES (APPROX CUTER _IMIT)
TO REV_(RPPROX INNER LIMIT)
EXPECTED TIME APPROX 2 SEC
TIME 3: TIME BETWEEN INNER LIMIT 8 CUTER LIMIT
TIME IS MEASURED FROM REV ASSERTING (FROM RBCOVE.

TO REV NEGARTING .AFTROX JUTER LIMIT)
EXPECTED TIME RPPROX 2 SEC

oS TEST.
SY

TEST 23 MERSURE ROTATIONARL SPEED
THIS TEST MERSURES INDEX TIMING BY:

A. CHANGE FORMAT TO 20 SECTOR 8 READ HERDER.
CONTROLLER ROY_STARTS THE TIMES

B. CHANGE FORMAT TO 22 SECTOR 8 READ HERDER.
CONTROLLER ROY ENDS “HE TIMER.

INDEX TIMING IS THE TIME BETWEEN THE 2 CONT. RODY TIMES.
THIS IS BECAUSE A CHANGE OF FORMAT INMIBITS SECTOR PULSES
UNTIL THE NEXT INDEX APPEARS-THUS KEEPING A GIVEN

FORMAT COMPLETE THROUGHOUT AN ENTIRE CYLINCER

THE TIME IS THE AVERAGE OF 100 RERDINGS.

TEST 24 MERSURE MAX SEEK TIME

THIS TEST MERSURES THE MAX SEEK TIME BETWEEN CYLINODERS 0 8 410
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED
IF NOT WITHIN LIMITS TO BE SUPPLIED.

MRX SEEK TIME SHOULD BE LESS THRN 70OMS.

TEST 25 MEASURE MIN SEEK TIME
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6.1
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THIS TEST MEASURES THE MIN SEEK TIME BEVWEEN CYLINDER O 3 |
THE QVERR?E TIHE OF 1?0 BEEVS &N ESTH DIRECTIONS ARE PRINTEL
IF NOT WITHIN LIMITS T0 SUPPLIED,

MIN SEEK TIME SHOULD BE LESS THAN 10MS.

TEST 26 MEASURE 137 CYLINOER SEEK TIME

THIS TEST MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINDERS O 8 137
THE AVERARGE TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED

IF NOT WITHIN LIMITS TO BE SUPPLIED.
AVERAGE SEEK TIME SHOULD BE LESS THAN YOMS

TEST 27 MERSURE MAX VELOCITY OF HERDS

THIS TESTS MAX VELOCITY BY DOING SEEKS BETWEEN

CyL 0 & 383 AND MEASURING THE TIME BETWEEN CYLINDERS

128 & 256. SINCE THE DISTANCE BETWEEN CYL 128 3 256 IS KNOWN,
THE AVERAGE VELOCITY OF 100 SEEKS IS CALCULATED 8 TYPED

IF NOT WITHIN THE SPECIFIED LIMITS TO BE SUPPLIED.

THE PROGRAM DOES NOT REQUIRE FORMATTED PACKS RS FORMATTING
IS PERFORMED IN ANY CRSE.

ANY TEST THAT MODIFIES STANDARD FORMATTING IS FOLLOWED BY A
;8%52# UP* TEST TO PUT THOSE CYLINDERS BRCK TO STANDARD

ERROR REPORTING

ERROR INTERPRETATION ¢

WHENEVER AN ERROR MESSRGE IS PRINTED OUT, RLL REGISTERS
AND OTHER DATA PERTAINING TO THE ERROR ARE ALSO GIVEN.
MSG A(00), MSG B(01), RKER, RKBA...ETC, INDICATE THE
Egsgsnrs OF THE CORRESPONDING REGISTERS AT THE TIME OF

EVERY ERROR MESSAGE CONTAINS A PC. THIS PC INDICATES THE
POSITION IN PROGRAM WHERE THE ERROR CALL IS LOCATED. THE
ERROR MESSAGE, BECARUSE OF PRACTICAL CONSIDERATIONS IS MADE
SHORT AND MEANINGFLL. THE USER IS ADVISED TO LOOK UP_THE

PC IN THE PROGRAM LISTING, WHERE HE WILL FIND MORE INFORMATION
ABOUT THE ERROR. IN MANY INSTANCES, R SINGLE FARULT WILL

GIVE RISE TO MORE THAN ONE ERROR REPORT. R LITTLE DELIBERATION
AND CAREFUL EXAMINATION OF THE DRTR GIVEN WILL BE CERTAINLY
VERY HELPFUL IN PINPOINTING THE FRAULT. R BRIEF EXPLANRTION

OF WHRT IS BEING CHECKED IN THE TEST IS GIVEN AT THE

BEGINNING OF EVERY TEST. ALL THE NUMBERS GIVEN WITH ERROR
MESSAGES ARE IN OCTAL.




— —

HO2

UNIBUS RxD6 DRIVE DIRQNOSTIC PART 2 MARCYL1L 27.1008) O7-NC7-76 I4:14 PRGE 20 SEG C020
DZRGIC.P1I T-0CT-78 13:50

o o

ig::g NO ERROR _OGGING OR OPERATION MISTORY IS PROVIDED.

1044

1088 6.2 ERROR PRINTOUT EXRMPLES:

1046

10847

1248 EXAMPLE 8l

1049

1050

1081 MESSAGE AQ ERROR

}8223 RFTER STRART SPINDLE CMD & FWD SET

1064 TEST NO. PC

105% 000014 016530

10886 EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT

1057 AQ 80 Rl Bl A2 8e B3

1058 030144 100000 013704 000004

1059 ACTUAL ACTUAL ACTUAL ACTURAL ACTURL RACTURAL RCTURL

1360 RO BO Rl Bl A2 Be B3

1061 140144 100000 101744 000CC!

1062 RKCS1 RKCS2  RKASOF RKER RKDS RKDC

igﬁﬁa 040200 000100 010000 000000 000000 0000CO

1065 THE ABOVE EXAMPLE SHOWS EXPECTED & ARCTUAL DATA FOR

.}ggé MESSAGE REGISTERS RO, BO,

4 [

1068 MESSAGES R2, B2 & B3 WILL BE TYPED OUT ONLY RS REQUIRECD IF

1063 THE CYLIND % FERENCE/OFFSET, CYLINDER ADDRESS &

1870 HERD & SEC NFORMATION 15 A’VARIABLE PARAMETER OF THE

1071 TEST.

1072

1073

1074 EXAMPLE s2:

1075

1076

1077 NO RTTN IN RKASOF

}.g;!g RFTER UNLOARD COMMRND

1080 TEST NO. PC

1081 000003 014330

1082 RKMRZ2 RKMR3  RKER RKDS RKCS1  RKCSe  RKRSOF

%%3 0COl44 100000 000000 100101 000206 000104 000000

1085

.08¢

1087

i28e . [ END OF DOCUMENT 1
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:DEFINE SYSMAC MARCROS

§S4R= 167400 ;DEFINE SWITCHES 1S,14,13,11,10,9,8
§Th= 1 ;SET FIRST TEST NO. TO'1

LTITLE UNIBUS RK06 DRIVE DIARGNOSTIC PART 2
; ®COPYRIGHT (C) 1976

;#DIGITAL EQUIPMENT CORP.

iHRYNQRD MASS. 01754

iPROGRRH BY GRRY PARPARZIAN
iTHIS PROGRAM WAS RASSEMBLED USING THE PDP-11 MARINDEC SYSMAC
:PQCKRGE (MRINDEC-11-DZQAC-C2), SEPT 14, 1976.

SBTTL OPERATIONAL SWITCH SETTINGS

E* SWITCH USE

0 =esees | eescscccec—ececccccee-

Ly 15 HALT ON ERROR

‘¥ 14 LOOP ON TEST

¥ 13 INHIBIT ERROR TYPEOQOUTS

s ¥ 1e ABORT DRIVE AFTER 20 ERRORS
L 11 INHIBIT ITERATIONS

g 10 BELL ON ERROR

¥ 9 LOOP ON ERROR

s ¥ 8 LOOP ON TEST IN SWR<7:D»

BTTL SUMMARY OF STARTING LOCATIONS

.5
*
%
¥ 200 DEFAULT PRARAMETERS

¥ 204 DEFRULT PARRMETERS 8 BYPARSS WRITE TESTS
¥ 214 DEFRULT PRRAMETERS & BYPRSS TIMING TESTS
¥ 2e0 INPUT PARAMETERS

< & g2 INPUT PARAMETERS & BYPARSS WRITE TESTS

¥ 230 INPUT PARAMETERS 8 BYPASS TIMING TESTS

s & e4o 0DT11

K

SES 302
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BASIC DEFINITIONS

.SBTTL BRS!C DEFINITIONS
:#INITIAL RODDRESS OF THE STRCK POINTER ### 1100 ###

§TACK=
LEQUIV én?? RROR +:BASI. DEFINITION OF ERROR CALL
.EQuiv for, ScoPe ::BASIC DEFINITION OF SCOPE CALL
iHISCELLRNEOUS DEF INITIONS
AT= .. CODE FOR HORIZONTAL TAB
LF= : :CODE FOR LINE FEED
CR= ég .,coo FOR CARRIAGE RETURN
CRLF= 0 ::CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : :PROCESSOR STATUS WORD

_EQUIV PS,PSW
STKLMT= 177774
PIRG= 177772
DSWR= 177570 * HARDWARE SWITCH REGISTER
DDISP= 177570 : :HARDWARE DISPLAY REGISTER

} *GENERAL_PURPOSE REGISTER DEFINITIONS
RO= 70 :GENERAL REGISTER

;3 STACK LIMIT REGI

Rl= %1 ,,GENERRL REGISTER
R2= %2 ,,GENERRL REGISTER
R3= %3 :GENERAL REGISTER
RY= %4 :CZNERAL REGISTER
RG= %5 ,,GENERRL REGISTER
Rb= 23 :GENERAL REGISTER
R?= %7 s *GENERAL REGISTER
SP= %6 ,.srncx POINTER
PC= %? : : PROGRAM COUNTER
. ¥PRIORITY LEVEL DEFINITIONS

PRO= O .- PRIORITY LEVEL O
PRl= 40 + +PRIORITY LEVEL !
PR2= 100 : PRIORITY LEVEL 2
PR3= 140 s IPRIORITY LEVEL 3
PRY= 200 : PRIORITY LEVEL 4
PRE= 240 : :PRIORITY LEVEL S
PRe= 300 : :PRIORITY LEVEL &
PR7= 340 s PRIORITY LEVEL 7
- #"SWITCH REGISTEF™ SWITCH DEFINITIONS
SW1S= 100000
SWl4= 40000
SWi3= 20000
SWl2= 10000
SWil= 4000
SWi0= 2000
SW09= 1000
SWo8= 400
SWo7= 200
SWlb= 100
SWOS= 40

= 20

SWi3= IC

,,PROGRRH INTERRUP¥ EEQUEST REGISTER

SEG 0022
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02008Ce
2230C1

000004
000002
000001

000004
000010
000014
000014
000014
000020

000064
000240

“ACYll 27
BRSIC DEF

SWhl=

SWCO=

LEQUIV
LEQUIV
LEQUIV
LEQUIV
.EQUIV
.EQUIV

Tl

9= 9t Pt Pt Pt
— (fJ:U\
[ [ [T I T

4

07

.EQUIV
.EQUIV
.EQUIV
.EQUIV
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NITIONS

>y~
P 4

EERECLREES

;#DATA BIT DEFINITIONS (BITOO TO BITI1S)
= 100000

0000 00 (D O 0D D D M M) - MU £
4 =4 0=t =4 0—4 I—0 0 04 P4 4
e — = 4 —4 4
QD%DDDDDDD
O—NWIEACIDD
T30 (0 D 00 D D DD
P o Dl 0t Pl O e b = P

A 4
O—NW LN WO

: #BASIC “CPU™ TRAP VECTOR ADDRESSES

ERRVEC= Y4 .+ TIME OUT AND OTHER ERRORS
RESVEC= 10 : 'RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 P T® BIT

TRTVEC= 14 : 1 TRACE TRAP

BPTYEC= 14 : 'BREAKPOINT TRAP (BPT?

I0TVEC= 20 s s INPUT/QUTPUT TRAP (10T, %%SCOPE#*
PWRVEC= 24 : 'POWER FAIL

EMTVEC= 30 s 'EMULATOR TRAP (EMT) ##ERROR%#
TRAPVEC=34 : 1“TRAP* TRAP

TKVEC= 60 +; TTY KEYBORRD VECTOR

TPVEC= EM ::TTY PRINTER VECT?R

PIRGVEC=240 ! 'PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL

RKOB CONTROLLER REGISTER DEFINITION

SEG 0023
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125¢
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0000C!
0003203
000005
000007
000011
000s13
000C15
000017
000C21
000023
000025
000027
000031

000001
000100
000200
000400
001000
002000

040000
100000
100000

000007
000010
000020
00004C

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 24 SEG C024

LOZ

RkO& CONTROLLER REGISTER DEFINITION

[
?

RKCEl=
RKWC=
RKBR=
RKDA=
RKCSe=
RKDS=
RKER=
RKRSOF =
RKDC=
RKCB=
RKMR]=
RKMR2=
RKMR3=
RKECPS=
RKECPT=

.SBTTL

SELDRV=
PACK=

CLEAR=
UNLOAD=
SRTSPL=
RECAL=

BAl7=
CDT=
CT0=
CFMT=
UCPAR=
Dl=
CERR=
CCLR=

.SBTTL

DRVMSK=
RLS=
BRI=
SCLR=

DOODODDODOODMDODODDOID WA N P == e e “JUT )

$BRSE=177440

0 ; CONTROL RND STRTUS REGISTER 1

2 NORD SH GISTER

4 ;BUS R ESS REGISTER

& DESIRED TRACK _SECTOR REGISTER

10 : CONTROL AND STATUS REGISTER 2

l1e :DRIVE STATUS REGISTER

14 :ERROR_REGISTER

) :ATTENTION SUMMARY AND OFFSET REGISTER
el :DESIRED CYLINDER REGISTER

24 :DATA_BUFFER

cd s MAINTENANCE REGISTER 1

34 :MAINTENANCE REGISTER 2 (MESSAGE LINE A3
36 + MAINTENANCE REGISTER 3 (MESSAGE LINE B!
30 :ECC POSITION INFORMATION

32 :ECC PATTERN INFORMATION

CONTROL AND STATUS REGISTER 1 BITS (RKCS!1:0)

DRIVE COMMANDS

;SELECT DRIVE (GET STATUS)
: PACK ACKNOWLEDGE
DRIVE CLEAR

UNLORD
STQRT SPINDLE
: RECAL IBRATE
s OFFSET

s SEEK

:READ DATA

:WRITE DATA
:READ_HEADER

:WRITE HERDER AND DATA
sWRITE CHECK

;GO BIT

: INTERRUPT ENRBLE

:CONTROLLER READY

:BUS ADDRESS BIT 16

:BUS_ADDRESS BIT 17

:CONTROLLER DRIVE TYPE (0=RK0D6)

; CONTROLLER TIMEQUT

:CONTROLLER DRIVE FORMAT (0=22 SECTOR, 1=20 SECTOR)
: SERCON PARITY ERROR DETECTED BY “ONTﬁOLLER
:DRIVE INTERRUPT

: CONTROLLER ERROR

; CONTROLLER CLEAR

CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10)

MW = U L »—

laalala d ol e L e Ll e e T -

4 — —
b e e e e b 4= O (D N O O

N LWwho— O

7 ;MASK FOR DRIVE SELECTION CODE

BIT3 :DESELECT OR RELEASE DRIVE IN BITS 0-2
BITY :BUS ADDRESS INCREMENT INHIBIT

BITS SUBSYSTEH CLEAR CONTROLLER AND ALL DRIVES
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000100
000200
000400

000001
000C3e
0C3304
000010
000020
000040
000100
000200
000400
0010080
002000
004000
010000
020000
040000
100000

000001

000004
000010
000020
000040
000100
000200
000400
004000
020000
040000
100000

000017
000020
000040
000100
000200
000400

001000
002000

MOZ

MACYL1l 27(1006) 07-0CT-76 I4:14 PAGE 25 SEQ 002S
CONTROL AND STATUS REGISTER 2 BITS (RKCS2:10)

IR= B8IT6 : INPUT REARDY
OR= :OUTPUT READY

m
—
-4
~

UFE= glT8 :UNIT FIELD ERROR

MDS= BITS ;MULTIPLE ORIVE SELECT
PGE= BITIO PROGRRHHING ERROR
NEM= BIT1] INON-EXISTENT MEMORY
NED= BITI12 s NON-EXISTENT DRIVE
UPE= BIT13 UNIBUS PARITY ERROR
WCE= BITIMY :WRITE CHECK ERROR
DLT= BITIS :DATA LATE ERROR

.SBTTL ERROR REGISTER BIT DEFINITION (RKER:14)

ILF= BITO ; ILLEGAL FUNCTION CODE

SKI= BITl s SEEK _INCOMPLETE

NXF = BIT2 : NON-EXECUTABLE FUNCTION

DRPQR- BIT3 DRIVE DETECTED SERCON PARITY ERROR
FMTE= BITH : FORMAT ERROR

DTYE= BITS :DRIVE TYPE ERROR

ECH= BIT6 :ECC HARD

BSE = BIT? :BAD_SECTOR ERROR

HVRC=  BIT8 : HEADER VRC ERROR

COE= BITS CYLINDER ADDRESS OVERFLOW ERROR
IDRE=  BITIO : INVALID DISK ADDRESS ERROR: HEAC/CYL

WLE= BITI1l s WRITE LOCK ERROR

DTE= BIT12 :DRIVE TIMING ERROR

OPl= BIT13 ‘OPERATION (SEARCH) INCOMPLETE

UNS= BIT1Y ; DRIVE UNSAFE

DCK= BITIS :DATA CHECK

.SBTTL STATUS REGISTER BIT DEFINITION (RKDS:l2}

DRA= BITO ;ORIVE AVAILABLE (CONTROLLER 1S SET IF

; __THIS BIT IS RESET)

OFST=  BIT2 :DRIVE OFFSET

ACLO= BIT3 sAC LOW

DCLO=  BITH :DC_LOW

DROT=  BITS :DRIVE OFF TRACK

VV= BITE :VOLUME _VALID

DRDY=  BIT?7 :DRIVE READY

DOT= BIT8 :DRIVE TYPE (D=RKO6)

WRL= BIT1l SWRITE LOCK

PIP= BIT13 :POSITIONING IN PROGRESS

DSC= BITIY sDRIVE STATUS CHANGE

SvAL= BITIS :STATUS VALID

.SBTTL MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22)

MESMSK= 17 ; MESSAGE MASK

PAT= BITH ' FORCE_EVEN PARITY ON SERCON MESSAGE LINES

OMD= BITS s DIAGNOSTIC MODE

MSP= BITE :MAINTENANCE SECTOR PULSE

MIND= BIT? ' MAINTENANCE INDEX

MCLK=  BlT8 :MAINTENANCE CLOCK

MERD=  BITS :MAINTENANCE ENCODED READ DATA
MEWC=  BITIO :MAINTENANCE ENCODED WRITE DATA
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004000
010009
020000
040000
100000

000040
200100
003200
000400
001000
0020090
004000
010000
020000
040000

000020
000040
000100
000200
000400
00.000
002000
004000
010000
020000
040000

000040
000100
000209
000400
001000
002000
004000
010000
020000
040000

000020
000040
000100
000200
000400
001000
002000
004000

NOZ

MACY1l 27(1006) 07?-0CT-76 14:14 PAGE 2t
MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR]:22)

PCA= BITII ; PRECOMPENSATION ADVANCE

PCD= BITl2 : PRECOMPENSATION DELAY

ECCW=_ BITI3 :ECC WORD IS BEING READ OR WRITTEN
WRTGAT= BITIY4 NRITE GRTE

ROGRTE= BIT!S :READ GATE

.SBTTL DEFINITION OF DRIVE STRTUS BYTE 00 MESSAGE A (RKMR2:34)
D.DRA= g%T DRIVE QVRI RBLE

D.vys= 7 :VOLU

0.DROY= BIT7 DRIVE REQDY

0.0DT= BII8 DRIVE TYPE (0 RKG6)

D.FORM= BIT9 :SRIVE_FORMAT

D.0FF= BITIO :OFFSET ON

g.gg%; g§¥{l NRITE LOCK

D.PIP= BI?IS POSI?%ONING IN PROGRESS
D.DSC= BITIY DRIVE STATUS CHANGE

.SBTTL DEFINITION OF DRIVE STARTUS BYTE Ol MESSAGE R (RKMR2:34)

D.S5P= BIT4 ; SERVO SIG PRES
D.HDHM= BITS : HERDS HOME
D.BRHM= BIT6 : BRUSHES HOME
D.DOOR= BIT? :DOOR INTERLOCKED
D.CART= BIT8 : CARTRAGE INTERLOCK
D.SPOK= BITS : SPEED 0K

D.FWD= BITIO : FORWARD

D.REV= BITll REVERSE

D.LORD= BITI2 ; HERDS LORDING
D.RTZ2= BITI3 sRETURN TO ZERO
D.UNLD= BITIH4 s HERDS UNLOADING

.SBTTL DEFINITION OF DRIVE STATUS BYTE 00 MESSRGE B (RKMR3:36)

D.IDAE= BITS ; INVRLID DISK ADDRESS ERROR:HERD/CYL
D.ACLO= BITE tAC L0

D.FLT= BIT7 :DRIVE FAULT

D.ILF= BIT8 : ILLEGAL FUNCTION CODE

D.PAR= BIT9 :DRIVE DETECTED SERCON PARITY ERROR
D.SKI= BITIO SEEK INCOMPLETE

D.WLE= BITI} :WRITE LOCK ERROR

D.SPLS= BITi2 :SPEED LOSS

D.DROT= BITI3 :DRIVE OFF TRACK

D.UNS= BITIY :R/W UNSRFE

.SBTTL DEFINITION OF DRIVE STRTUS BYTE Ol MESSAGE B (RKMR3:36)
D.SECT= BITY ; SECTOR ERROR

D.WCUR= BITS NRITE CURRENT AND NO WRITE GATE
D.WGAT= BITH SWRITE GQTE AND NO TRANSISTIONS
D.HOFL= BIT?7 :HERD FAULT

0.MHD= BIT8 'MULTIPLE HEAD SELECT

D.XERR= BIT9 : INDEX_ERROR

D.TIB= BITIO TRIBIT ERROR

D.PLO= BITLI PLO ERROR

SEG 0026




DRIVE DIAGNOSTIC PART 2 MACYLI 2711006) DT-0C7-7& 14:14 PAGE 27 SEG 0027
07-05%-78 13:50 DEFINITION OF DRIVE STRTLE BYTE 01 MESSAGE B (RKMR3:36.
010000 D.NMOV= BITI2 :SEEK AND NO MOTICN
829008 C.LIMD= BITI3 :LIMIT DETECT ON SEEK
O4000C D.SUNS= BITIN :SERVO UNSAFE
SBTTL 7SOMMON MASKS AND OTHER BITS: MESSAGE A (RKMR2:34)
000007 M.DRvz 7 :DRIVE CODE, ALL BYTES
0:776C N.CDIF= 17760 :CYLINDER DIFF, BYTE 10
017780 M.JFST= 17760 :OFFSET VALUE, 'BYTE 10
[y ears M SER= 7777 :DRIVE SERIAL'S, BYTE 11
.SBTTL COMMON MASKS AND OTHER BITS: MESSAGE B (RKMR3:36]
M.ID= 3 :BYTE ID, ALL BYTES
017760 M.CADD= 17760 :CYLINDER ARODRESS, BYTE !0
O40000 M.ALGN= BITIN :ALIGN SIGN, BYTE 10
000783 M.SECT= 760 :SECTOR COUNT, BYTE .1
00~000 M.HEAD= 7000 :HERD DECODE, ETE 1l
130000 M PAR= BITIS :PARITY, MESS A/B, ALL BY'ES
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MACYL1l 27(1006) 07-0CT-76 14:14 PAGE 2€
COMMON MARSKS AND OTHER BITS: MESSAGE B (RKMR3:36:

.SBTTL TRAP CATCHER

.=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN R =, 42 HALT"
:#SEQUENCE TO CRTCH ILLEGRL TRRPS AND INTERRUPTS
;lLOCﬂTIOQIQHCONTRINS 0 TO CRTCH IMPROPERLY LORDED VECTORS

DISPREG: .WORD Q ;s SOFTWARE DISPLRY REGISTER
SWREG: _.WORD O : s SOFTWARE SWITCH REGISTER
.SBTTL STRRTING RDDRESS(ES!

JMP J8START ;;JUMP TC STARTING RDDRESS OF PROGRAM

=204

NP BYWRT

=214

JHSED BYTIM

3E§aq PARSRT . INPUT ALL PARAMETERS & START TESTING
N BYWRTA

=230

e BYTIMA

.;sqo
J 0.007 ;ENTER ODT1!

.SBTTL RCT11 HOOKS

;-iiliiil!liiiiiiill’ii!lilllllli&ii!l!lil!lii!!iil!l!lilll!ll*li
:HOOKS REQUIRED BY ACTII

s§¥2c=. . SAVE PC
igggno . 11SET LOC.46 TO RDDRESS OF SENDAD IN .
"WORD 100000 .:2)1SET L0C.52 Y0 100000

=§SVPC !\ "RESTORE PC

000
.SBTTL APT PARAMETER BLOCK

;'lll!!i!li!!!iilii!l!ll!!!li!ili!iillii!!iiii!lilii!i!iiili!ili!
:8ET LOCATIONS 24 AND 44 RS REQUIRED FOR APT
;;liliiliiiilliilil!l*ll!liiilililiilllil*!iiiliiliillliiilil!lii

.$X=.  ;:SAVE CURRENT LOCATION

-=2M ;;?ET POWER FRIL T0 POINT TO STRRT OF PROGRAM
200 ::FOR APT START UP
=44  ::POINT T0 APT INDIRECT RDDRESS PNTR.

$APTHOR ; :POINT TO APT HEADER BLOCK

.=.8X  ::RESET LOCATION COUNTER
;-i!l!lii*ll!iii‘ilii!lilll*iiiﬁll!liilfiiiiiil!iiii*iil!!!liii*i
;%ﬁ;gsrggg ggggnsrsn BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC

SAPTHD:

SHIBTS: .WORD O . TWO HIGH BITS OF 18 BIT MRILBOX RODR.
§MBADR: .WORD SMRIL  ;:RDDRESS OF APT MAILBOY (BITS 0-1S5)
§TSTM: .WORD 280. «:RUN TIM OF LONGEST TEST

SEG 0C28
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JNIBUS RxD6 DRIVE CIRGNCSTIC PART 2 MACYll 27(1006) 07-0CY-7& 14:14 PRGE 29 SEG 0029
CIRBIC.PIL gr-3¢T-78 13:€C APT PARAMETER BLOCK
l
)

495 CC1206 OC113C $PRSTM: _WORD  600. ..RUN TIME IN SECS. OF IST PASS ON ! UNIT
201130 §ONITM: .WORD  600. : ADDITIONAL RUN TIME (S CS) OF A PASS FOR

(gL
Sig ; E
14 0C10l2 000042 .WORD  SETEND-SMAIL-2 ;;LENGTH MAILBOX-ETABLE (WORDS:

R;uk VER%FYZ
H RODITIONAL UNIT

1500 LIST M
1503 ;USE LOOP X TO OMIT SUBCLR
1508 THIS MACRO FILLS EXPECTED MSG RO, 80, Al, Bl, E. gg %

1509 A=D.DSC AFTER ATTN OR O AFTER DRYVE CLEAR OR’ANY' IMPLIE
1813 ;NOTE: A CAN BE ANY BIT COMBINARTION DESIRED.

B3 KITH STANDARD BITS
D SEEKS

B1 WILL ALWAYS BE TESTED
RROR NUMBERS RESP.

8 INTO *CYLDIF’
0

INTO *CYLRDD’
INTO *SECTOR" 8 "HERDR®

1830 'USE  F=<ERROR DESCRIPTION>

:n-ch orrr/orrssr ERROR P
1€2¢ :8=CyL RDDR ERR
igg; : C=<ERROR ozscnzp*10~>

igg% ;USE CALIE X TC OMIT CHECKING MSGS RO, BO, Rl, Bl, R2 & B2

12% tQUICK START SPINDLE
1837 :

: A=WRHEARD/ «CFMT!WRHERD>
: USE WRHDR <(R),X 7O OMIT CHECKING RO, BO, Al 8 B!

&

1845 ' A=RDHEAD/ CFMT!RDHEAD)
1546 USE ROHDR <A>,X TO OMIT CHECKING AD, BO. Al, Bl
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RPT PRRAMETER BLOCK

: A=TOCYL.FRCYL , B=HERDS, C

= 0 FOR 22 SECTOR, I FOR 20 SECTCP

'QUICK SEEK.  ENTER WITH CrLs IN RKDC

.n:unonrn/<crn7'uaonrn>

:C=RDDR TO JMP 1O ATTEMPT TO WRITE ON ANOTHER SECTOR

-D=ACDR TO JMP TO BYPASS TEST

'E %F BLANK WILL CHECK RQ, 52 Al & Bl AT THE END OF WRITING

: F NON BLANK WILL OMIT'CHELKING RO THRU BI
 R=RDDATA~ < CFMT!RODATA>

uss RDATA CA>,X TO OMIT CHECKING RO, BO, Al 3 B!

H-HRTCHK/(CFHT'HRTCHK)
C‘EXPECTED DATA FOR TYPEOUT

;USE WRCHK «R>,DATAO, X TO OMIT CHECKING RD, BO, Al 3 Bl
:A=CYL 8 T0 GO TO
! B=FWD ingcr¥on MSG
:C=ReEV DIRECTION M3G
n- ERROR

;B = ERROR CONDITION

R&B ERROR # & CYL #
C&D ERROR 8 8 CYL &

.NLIST MD

SEG 2C3C
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P11 0T-00T-76 13:€0 COMMON TARGS
.SBYTL COMMON TAGS
RIS ISR SITISRSE ISP STISAR RIS S LY L)
irpéé TABLE CONTAINS VARIQUS COMMON STORAGE LOCATIONS
: &S HE PROGRAM.
001100 .=110C
001:19C $CMTAG: ::START OF COMMON TAGS
201100 000000 .WORD O
001102 000 $TSTNM: .BYTE 2 ..conrnxns THE TEST NUHBER
001:03 000 SERFLG: .BYTE O :CONTAINS ERROR F
001104 000000 S§ICNT: .WORD O : : CONTRINS suerssr ITERQTION COUNT
0Ci110¢ 00C000 S$LPADR: .WORD O ,,CONTRINS SCOPE LOOP ADDRESS
001110 000009 SLPERR: .WORD O :CONTAINS SCOPE RETURN FOR ERRORS
001112 000000 SERTTL: .WORD O ,,conrnxns TOTAL ERRCRS DETECTED
001114 000 SITEMB: .BYTE O :CONTAINS ITEM CONTROL BYTE
001115 00! SERMAX: .BYTE | : \CONTRINS MAX. ERRORS PER TEST
001158 888000 SERRPZ: .WORD O ; ;CONTAINS PC OF LAST ERROR INSTRUCTION
201152 096990 SSOROR. hORD 0 L CONTAING ”82533 8? BAD° DATA
d e .
391155 508530 3o00AT: ‘HORD 8 COTAINe #R85
001126 002002 $BDDAT: .WORD O : : CONTAINS Bno' onrn
001130 000023 .WORD 0 ,,RESERVED--NOT TC BE USED
001132 200 .WORD O
011N 0aC $AUTOB: .BYTE O : sAUTOMATIC MODE INDICATOR
001138 000 SINTAG: .BYTE O - : INTERRUPT MODE INDICATOR
001136 000500 .WORD O
aC1140 177570 SWR: .WORD  DSuR - :ADDRESS OF SWITCH REGISTER
001142 177570 DISPLAY: .WORD DCISP RDDRESS OF DISPLRY REGISTER
201144 177%e0 §TKS: 177560 -TTY KBD STATUS
001146 177562 §TKB: 177562 TTY KBD BUFFER
o011e0 177564 §TPS: 177564 :TTY PRINTER STATUS REG. RDDRESS
001152 177%6& §TPB: 177566 :TTY PRINTER BUFFER REG. ADDRESS
AC1:64 023 $NULL: .BYTE O conrnlns NULL CHARACTER FOR FILLS
J0.185 002 $FILLS: .BYTE 2 CUNTRINS 8 OF FILLER CHARACTERS REQLIRED
JC1168 $FILLC: .BYTE 12 : INGERT FILL CHARS. AFTER A “LINE FEEC"
001167 STPFLG: .BYTE O : “TERHINRL AVAILABLE™ FLAG (BIT«07>=0=YES)
001160 $TMP0: .WORD O : 1USER DEF INED
i ke TMPl: .WORD O s :LUSER DEFINED
201168 T™™MP2: .WORD O ..ussn DEFINED
2§5§56 s;gga: '5858 0 ngn DEF INED
3811;2 TMPS: . WORD g 3 ER BEF¥H58
001174 srlnEs: u ,,nnx NUMBER OF ITERATIONS
001176 ss SC ON ERROR ADDRESS
001200 $BELL: nscxz 207> <377 <3I™D ; 0DE FOR BELL
001204 SQUES: .ASCII - QUESTION MRRK
0C.20% SCRLF: .ASCII cnaaxncz RE TURN
CCi12%% SLF ASCIZ :LINE FEED

illlii!l!!llii*iiiii!iilii*ii!iilil*i!lli!ll!!!*!ilii!ii*!ii!l!
"A8TTL  APT MAILBOX-ETABLE

CRRRERRRREERER AR EEREEFERRRERRRRRREERLERERERRERRERERRERRERRELXLE

*EVEN
SMAIL :
§MSGTY:

.WORD

;APT MAILBOX
,,!‘ESSRGE TYPE COOE
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00000C

0000

000000
000030
000000
000000
000000
€20000
-J00320
000000
177440

000210
000240
17284C

MACY1l 27(1006)

SFATAL:
STESTN:

SPRSS:

SOEVCT:

SUNIT:

$MSGARD:
$MSGLG:

SUSWR:
§CPUOP:

serwe we {LYifPar or 00 v o
****:g*****.
o
<X
ouw
[ S =1

: .BYTE
. .BYTE

§MADR1: .WORD
- %

$maMs2: BYTE
gngvpa: .BSTE
M : W
Shﬂgggz .BYT
SMTYP3: .BYTE
$MADR3: . WORD
§MANSH: .BYTE
SMTYPY: .BYTE
SMADRY: . WORD
§VECTL: .WORD
SVECT2: .WORD
§BRSE: .WORD
§DEVM: . WORD
COMi: .WORD
$COM2: .WORD
$O0W0: .WORD
SODW1: .WORD
SO0W2: .WORD
$O0W3: .WORD
SO0WM: . WORD
DOWS: .WORD
§00WE: .WORD
SODW?7: .WORD
SCTEND

CMEXIT

ABASE= 177440
RKVEC: 210
RKPRI: PRS
PKS: 172540

.WORD
.WORD
. WORD
. WORD
.WORD
.WCRD
.WORD

.BYTE
.BY'E
: .WORD
-WORD
.WORD

GO3

07-0C7-76 14:14 PAGE 32 SEG 7032
RPT MAILBCX-ETABLE e

AFATAL ;:FATAL ERROR NUMBER
ATESTN ::TEST NUMBER
APRSS  ;:PASS COUNT
ADEVCT ::DEVICE COUNT
RUNIT  ::1/0 UNIT NUMBER
AMSGAD : : MESSAGE ADDRESS
AMSGLG ;;MESSAGE LENGTH
;s APT ENVIRONMENT TABLE
RENV : : ENVIRONMENT BYTE
AENVM  ::ENVIRONMENT MODE BITS
ASWREG ::APT SWITCH REGISTER
AUSWR  ;;USER SWITCHES
RCPUOP ::CPU TYPE,OPTIONS
B7s 15-112CPU TYPE .
11/04=01, 11/05=02, 11-20=03, 11/40=04, 11/45=0S
11/70=06, PD@=07, @=10
BIT 10=REAL TIME CLOCK
81T "9=FLOATING POINT PROCESSOR
BIT B=MEMORY MANAGEMENT
AMAMS] ::HIGH ADDRESS,M.S. BYTE
AMTYPL ::MEM. TYPE,BLKsi
MEM.TYPE BYYE -- (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0S=003
AMADR! ;;HIGH ADDRESS,BLK$]
MEM.LAST ADDR,=3 BYTES, THIS WORD AND LOW OF “TYPE™ RBOVE
AMAMS2 ;;HIGH ADDRESS,M.S. BYTE
AMTYP2 ::MEM.TYPE,BLK2
AMADR ;;HEH.LQST RggRESS,SLKIE
AMAMS3 ; ;HIGH RDDRESS,M.S.BYTE
AMTYP3 ::MEM.TYPE,BLK&3
AMADR3 ;;MEH.LQ T  ADDRESS,BLK43
AMAMSY :HIGH ADDRESS,M.S BYTE
AMTYPY i :MEM.TYPE, BLK Y
AMADRY ; ;MEM.LAST ADDRESS,BLK#4
AVECTL ;; INTERRUPT VECTOREI,BUS PRIORITYS$1
AVECT2 ::INTERRUPT VECTOR$28US PRIORITYs2
ABASE ;;an§ ADDRESS OF EQUIPMENT UNDER TEST
RDEVM  ;:DEVICE MAP
ACDW!  ::CONTROLLER DESCRIPTION k. 308l
ACOW2  ::CONTROLLER DESCRIPTION WORDs2
ADOWO  ;:DEVICE DESCRIPTOR WORDSO
ADDWI  ::DEVICE DESCRIPTOR WORDS!
ADDW?  ;:DEVICE DESCRIPTOR WORDS2
ADDW3  ::DEVICE DESCRIPTOR WORD#3
ADDWY  ::DEVICE DESCRIPTOR WORD#Y
ADOWS  ::DEVICE DESCRIPTOR WORDSS
ADDWE  :;DEVICE DESCRIPTOR WORD#$G
ADDW?  ;:DEVICE DESCRIPTOR WORDS$?

;DEFAULT BUSS ADDRESS

:DEFAULT CONTROLLER INTERRUPT VECTOR
:PRIORITY

;P-CLOCK STRTUS REG
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3l3ze
12
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001330
301332

001334

001336
0C1340
001342
001344

001346

201350
001352
001354
001356
001360
001362
01364
001366

001370
001372

001374
001376
00140C
00140¢e
001404
001406

001410
001412
01414

001440

001442
001444
001446

SIRGNCSTIC

"-3" " 13:€

17284¢
3544
17( S+46

000100
00C104

000114
2100
00

000009
000000
000003
000000

000000

000000
030000
000000
002003

000003
000000
000000
000000

000074
000000

000000
000000
000000
000000

000000
000000

00C00.
000012
000062
000764
000144
011610
141520 -«

000077
000177
000277
000377
000477
000577

000000
000000
00G000

. -
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MACYll 27(1006) 07-0CT-76 14:14 PAGE 33 SE
RPT MAILBOX-ETABLE

PKSB: 172542

®©

; P-CLOCK SET BUFFER

PKRB: 172544 iP-CLOCK READ BUFFER
LKS: 17784 :L-CLOCk STATUS REG.
LCVEC: 100 ;L-CLOCK INTERRUPT VECTOR
PCVEC: 104 tP-CLOCK INTERRUPT VECTOR.
MEMVEC= 114 ;MEMORY PARITY VECTOR

MEMBAS= 172100 ;MEMORY PARITY OPTION CSR_START ADOR

TRAPPC: 0 'PC FOR MEM CHECK ENRBLE TRAP
PARAM: O 1 FOR 220 START, NO D‘FRULT
BYPWRT: O 1 FOR 204 OR 224 STR
BYPTIM: O 1 FOR 210 OR 230 STA"
FTITLE: O anc FOR PRINTING rur 1ST PROGRAM TITLE
DRVPTR: 0 -NONTRINS THE POINTER TG THE DRIVE FLAG
JRIVO-DRIV7) OF THE DRIVE TO BE CHECKED NEXT.
FRCYL: O . FROM CYL INDER
T0CYL: O :T0 CYLINDER
cCyL: O : CURRENT CYL, USED IN N SQUARE TEST
PCYL: O :PREV CYL., (SED IN N SQUARE TEST
CALDIF: O :CALC CYL DIFF USED IN N SQUARE TEST
CYLDIF: O :CYL DIFF, RIGHT JUSTIFIED FROM RKMR3
CYLADD: O :CYL ADDR, RIGHT JUSTIFIED FROM RKMR3
CALADD: O CYL ADOR'USED IN FHDTAB RCUTINE
HZ: 60. .60 FOR 60 CPS
:50 FOR S0 CPS
COUNT: DO :LORDED TO 50 OR 60 TO COUNT TO ! SEC
:0R ANY OTHER NUMBER TO COUNT OFF FRACTIONAL SECOND

SEC: O : SECOND COUNTER
TIMUP: O :FLAG T0 xnoxcnrz TIME IS UF
SECNT: O :SECTOR COUN
PSEC: O : PREVIOUS secron
ESEC: 0 :EXPECTED SECTOR
SECTOR: 0 !SECTOR COUNT, RIGHT JUSTIFIED FROM RKMRJ
Ti: 1 s TINEQGUT CONSTANTS
T10: 10.
T150: &0.
7500: 500.
T100: 100.
75000: 5000.
750000: 506000.
CYL:  63. :CYLINDER NUMBERS USED IN

i%i' : CURRENT CROSSOVER TEST

255.

313,

383.
TIMl: O USED IN TIMING TESTS
TiMe: 0
TIM3: 0

(& )

(&
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APT MAIL
TIMY:

LPCNT:
LPTIM:

SUM:
SUML:

WCl:
WD2:

OFFERR:

HEAD:
HEARDR:
HDl:
FORMAT:
FMTL:
WDCNT:

DATARO:
DATAO!:
DATAL:
DPATI:
DPAT2:

WORD:
HDWC :

BSERR:
LIMERR:

BYPCERR:

CHKFLG:

HDTAB:
RHTARB:
SRTTAB:

BSE20H:
BSEC22H:
BSE20S:
BSEZ22S:
RDOTAB:

UNLD:

)
HBL

.BLKW b6.
.BLKW B66.
.BLKW B6.

.BLKN 256.
.BLKW 256.

.BLKW  256.
.BLKW  256b.

.BLKW 25S6.

BRDHDR: O

HPENC :

0

E?-OC'-?& 14:14 PAGE 3+

C

R FO ING TESTS
‘HI ORDER FOR TIMING TESTS
:LO ORDER FOR TIMING TESTS
:HI ORDER FOR TIMING TEZTS

;ACTUAL HERDER/DATA WCRD
:EXPECTED DATA WORD

;SET WHEN WRITE CHECK ERROR ON OFFSET

l_ f_l_

o QP ¢TR USED IN CALC.K
0op ¥iMe“IN UdE
:LO ORDER FOR TIM

:HEAD NUMBER
;HEAD 8 FROM H.E3. RT. JUSTIFIED
'SHIFTED HEAD® FOR ~"RMATTER ROJTINE
'FORMAT TYPE

' SHIFTED FORMAT FOR FORMATTER ROUTINE
1 HORD COUNT

;ALL 0°S
;0101 PATT
tALL 1°S

; HERDER/DRTR WORD
:HEADER WORD FROM RKDB

; CANNOT READ BSE INFO WHEN SET
:LIMIT DETECT ERROR FLAG

iSET TO 1 TO BYPASS CKCERR IN *GSTAT!'

:WORDS TO BE TESTED

; CALCULARTED HEADER WORD TABLE
FILLED AFTER READ HEADER CMD
:ABOVE RHTAB SORTED STARTING FORM
:SECTOR 0 BY SORT ROUTINE

:20 SECTOR HARDWARE BSE INFO

;22 SECTOR HARDWARE BSE INFO.

;20 SECTOR SOFTWARE BSE INFO.

122 SECTOR SOFTWARE BSE INFO.
:FILLED AFTER READ DATA CMD

;SET TO O If HEARDS ARE LOADED
;SET TO 1 IF HERDS UNLORDED
;SET TO 0 IF FORMATTING OK

;SET TO 1 IF FORMRTTING ALTERED
:SET TO O IF HALT NOT PENDING
;SET TO 1 IF HALT PENDING

: THE ABOVE 3 FLRGS ARE USED
;BY 'STOP' ROUTINE TO BRING

SEG 0034
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1829
1830
1831
1832

P11

007360
007363
007366

007440
007442
007444
007446
007450
007452
007454
007456

007460
007462
007464
007466
007470
007472
007474

0?-0CT-76 13:50

000000

000000
000009
000000
000000
000000
000000
000000

002
020
230

UNIBUS Rk0& DRIVE DIRGNOSTIC PART 2
DZReIC.

004
o4C

JO3

MACY1l 27(1008) C?-0C7-7& I4:14 PAGE 3S
RAPT MAILBOX-ETABLE

:THE CPU TO A VALIC =ALT.
RTTN:  .BYTE 1,2,4.10,20,40C, 100,200 :ATN 0-7 RESP.
.EVEN

THE FOLLOWING ARE HCLDING REGISTERS FOR THE RKb1! REGISTERS
THEY ARE LOADED RFTER ROY IS REC'D FROM WRDY ROUTINE.

HCS!:
HCSe:
HWC:
HBR:
HDA:

;HOLD RK(CS)
:HOLD RKCS2
:HOLD RKWC

SETC.

X

D

v

o

N
0000000000000 00

; TEMPORARY STORAGE.

TEMP3:
TEMPY:
TEMPS:

Q0000

gTHE FOLLOWING ARE HOLDING REGISTERS FOR MSGAR(0-3) 8 MSGB(0-3).

1. AD:
ﬁ .BO:

DmDmD
WM~ —
OO0000000

H
H
H
M.
H B3:
THE FOLLOWING RRE 'EXPECTED' REGISTER FOR THE RBOVE.
t RO:
£.80:
.Al:
E.BIl:
E.R2:

.Be:
LA3:

I"\
o000 000

mm

SEG 003S
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1909

ST?G ORIVE DIAGNOSTIC PART 2

007476

Ba7e3
007504
007506

007510

07-0CT-76 13:50
000000

000001
000002
000004

830008

000000
000300

000000

KO3

MACY!l 27(1006) 07-0CT~76 14:14 PAGE 36 SEG 003t
RPT MRILBOX-ETABLE

E.B3: O
:THE FOLLOWING ARE IDENTIFIERS FOR DRIVE MSG WORDS TG BE TESTED.
t.A2=B1T0 ; TEST MSG A2 IF SET

7.82=BITl
T.83=BIT2

;RLL YHE FLAGS BELOW ARE CLEARRED INITIALLY BY THE CLRFLG ROUTINE.

BB NP 8 FLQE - gET NHEN }N 889 QUHP HODE
CH: ;FLR T WHEN HAIN MODE

11: LAG - HEN 1M N
RCT 0 F AG - SET WHEN IN ACT11 MODE OF OPERATIQ
PPTP: O sFLAG - SET WHEN PROGRAM LOAGED BY PAPER TAPE
DRIVS: O CONTRINS THE NUMBER OF DRIVES PRESENT

; THE FLAGS BELOW ARE SET TO 1 TO INDICATE THAT A PARTICULAR DRIVE
: 1S PRESENT AND IS TO BE TESTED

DRIVO: 0 ;FLAG SET TO 1 WHEN DRIVE O PRESENT
DRIVI: 0 :FOR DRIVE 1

DRIVE: O iFOR DRIVE 2

DRIV3: O :FOR DRIVE 3

DRIVY: O :FOR DRIVE 4

DRIVS: O ‘FOR DRIVE S

DRIVE: O ;FOR DRIVE 6

DRIVZ?: C iFOR DRIVE 7

LCLKF: O ;L-CLOCK FLAG PRESENT FLRG

PCLKF: 0§ P-CLOCK FLAG PRESENT FLAG

DOT™™: O iSET IF EITHER CLOCK PRESENT FOR TIMING TESTS.
SIZFLG: O :SET IF DEFAULT DO SIZING IN TEST |




UNIBUS RKO6 DRIVE CIRGNOSTIC PART 2

DZR6IC.PLL

1933 007542

1936 007542
1937 DO7S44
1938 007546
1939 007550

1842 007552
1943 007554
1344 007556
1945 007580

1948 007562
1949 007564
1950 007566
1951 007570

1954 007572
1955 007574
1956 007576
1957 007600

07-0CT-76 13:50

0SS11S
0blle3
oe4002
064374

055334
061123
064002
064374

0S5355
0ell23
064002
064374

(S5376
0elle3
064002
064374

LO3

MACYL1l 2711006) O07-0C7-7¢ (4:14 PASL :7 SEG 0037

ERROR POINTER TARBLE
.SBTTL ERRCR PCINTER TRBLE

;#THIS TRBLE CONTRINS THE INFORMATION FOR ERACH ERROR THAT CAN OCCUR.
;#THE INFORMATION 1S OBTAINED BY YSING THE INOEX NUMBER FOUND IN

;#LOCATION SITEMB. THIS NLMBER

N’ CATES WHICH ITEM IN THE TABLE IS PERTINENT.

TENOTE]L: IF SITEMB IS O IONLY PERTINENT DATR IS (SERRPC).
:#NOTE2: EACH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLAINED AS FCOLLOWS:
s EM ,.PCINTS T0 THE ERFOR MESSRGE
s # DM :PCINTS TO THE DRTR MERDER
Ly 0T ::PCINTS TO THE DATA
o DF .,PC.NTS TO THE DRTR FORMAT
SERRTA:
sERROR |
EE? ;DR 8 IN RkCS2 CANNOT BE READ BARCK CORRECTLY IN RKMRZ
DTl
DF1
;ERROR 2
EMS :DETECTED MDS
DH!
071
DF!
:ERROR 3
EME :DETECTED UFE
DHI
DT!
DF!
:ERROR 4
Enz ;DETECTED DRA 8 NED RESET (WRONG PORT SELECTED?)
071

DFl
;ERROR S




MO3

UNIBUS RKOE& DRIVE DIAGNOSTIC PART 2 MACY1l 27(1006) 07-0CT-76 14:14 PAGE 38 SES 0036
DZREIC.PI1  07-0CT-76 13:€0 ERROR POINTEF TRBLE

1959 (0C7602 DS5465 EMB ;DR PRESENT BUT NOT SPECIFIEC 2Y OPERATOR

% o g 2

1%5 837818 OEu37d BF 1

1963

1964 :ERROR &

1965 007612 055541 EM9 ;DR NOT PRESENT BUT SPECIFIED BY OPERATOR

1966 007614 0B1123 DH1

1967 007616 064002 DT1

1968 007620 064374 OF 1

1969

1970 ;ERROR 7

1971 DO7622 0S5615 EMIO ;ABORT TEST, COULD NOT REFERENCE CONTROLLER REGISTER

1972 007624 0B1123 DH1

1973 007626 0&4Q002 DT1

1974 007630 O0B4374 DF 1

et




RKO& ORIVE DIAGNOSTIC PART 2

P11

007632
007634

007£48
007642
007644

007646
007650

007652
007654
007656
007660

007662
007664
007666
007670

007672
007674
007676
007700

0C7702
0a7704
007706
007710

007712
007714
0077186
007720

007722
007724
007726
007730

007732
007734
007736

07-0CT-76 13:50

055700
061123

Rus

0SS744

0c5340
062322
064002
064470

0S5744
062272
064002
064470

056349
062272
0e400¢e
064470

0S5744
062574
064002
04470

057640
062574
ge4072
064410

057677
063514
064002
064470

057743
062272
oe4072

MACY1ll 27(1006)

;ERROR 10

<ERR 11

;ERR 12

;ERR 13

;ERR 14

:ERR 15

;ERR 16

;ERR 17

;ERR 20

EMLL

DH1
T4
Fl

Emie
BHE?
Tl
DF10

EMei
DH27
0Tl

DF 10

EM12
DHeb
DTl

OF10

EM2]
DHeb
DTl

OF10

EMI2
DH32
0Tl

DF10

EM80
DH32
DTE
DF3

EMBI
DHS2
DTl

OF10

EM82
DH26
DTe

NO3

07-0CT-76 14:14 PAGE 39
ERROR POINTER TABLE

;ORR & NED BOTH SET

+NO RDY
sAFTER WRITE DATR CMD

:CERR SET

;NO RDY
:AFTER READ DATA CMD

:CERR SET

:NO_RDY
:AFTER WRITE CHECK CMD

;WRITE CHECK ERROR SET
;AFTER WRITE CHECK CMD

;WRITE CHECK CMD NOT FUNCTIONING
;WITH INTENTIONAL MISCOMPARE

;READ DATA NOT COMPRRE WITH WRITE DATA
;AFTER RERD DATR CMD

SEG 0039
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JNCBUS RkD6 DRIVE D%Q&.’ﬂf TIis_ PART 2 MACYLL 2’&*?06) 07-0C7-76 14:14 PAGE 40 SEG 204C
c<REIC.PLI T=0cT-78 13:EC ERROR PJINTER TRBLE

2020 CC774C DewwlC OF3

202l :ERR 21

2322 Q0"742 0B0CIS EMB83 :DRTR CHECK ERROR

2023 00~ wd  Dec2"e OHes

3034 O07~4p  DENOCE ATl




atin

ik

OO0V0 OOLo0 O

AU
Popepapee Ppapopapa

:

OO0 OO0 0000 OO0O00 OO0ty OO0

RxO6 DRIV
PlLl gr-0

0C77s0

Q0777

HEE B

888 B
oL O

BRR B

;

g

B ERA 2952 2R

e e »—-65-»- Pobobaba bobobabm Pabebabs
48 BRS
n Og:I

oQ
«
&

0644TC

054: C
064584
JCSESE?

e4002
064470

0Se3l?
062g72

064210
De4Sh+

0625
064210
064564
056317
DBodHy
064210
D64SEH

0SS744
02222

064470

0S600e
Ob2zee
064002

CIRGNCSTIC
<T-78 13:80

MACY1l 27(1008)
ERROR POINTER TARBLE

DFIC
(ERR 22

:ERR 30

ERR 31

;}41.!
)
Ao

(ERR 22

m QOom
R

—— o=
— W )

;ERR 33

29T K2

™
x
[

L O £

2%
—
o

07-0CT-76 14:14 PRGE 4!

RR _SET
TER WRITE CHECK CMO

:MSG_BO ERROR
;AFTER WRITE DATA CMD

;CERR SET
:AFTER SCLR

:MSG Bl ERROR

;RFTER RERD DATA CMD

:vOL VALIC NOT SET
{AFTER PRACK CMD

:MSG Bl ERROR
:RFTER REAC DATR CMC.

:MSG_BO ERROR
tAFTER WRITE CHECK CMD

:M5G Bl ERROR

; CONTR NOT RERDY
:RFTER CFFSET CMD

;NO RTTN

SEG 304!
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&k06 DRIVE DIAGNOSTIC PART 2 MACYIL 27(1006) 07-0C™-76 14:14 PAGE 42 SEG 0042
PIL 07-08T-76 13:50 ERROR POINTER TABLE
C10I00 084470 DF10
101 M ERR 35 M17 MSG A0 ERROR
8151 833550 Bnéa Eousxng Errger COMMAND
010106 084210 5T13
010110 D0B4SeM DF2l
:ERR 2,
010112 0S627% EMI9 :MSG Rl ERROR
010114 063550 OHS3
010116 0De4210 DT13
010120 DBE4S6Y OF2l
:ERR 37
010122 056278 EMIS :MSG Al ERROR
010i24 De2222 DHeY :AFTER OFFSET CMD
010126 064210 NT13
0iG130 0&4564 OFel
:ERR 40
010:132 D0SE317 M20 :MSG Bl ERROR
Q101N 062222 SHEH
01013 064210 DTI3
010140 De45eH — DF21
010142 0S&024 ' EMIY :UNEXP MEM PCRITY TRAP
0101¥4 D0BI4i1 OHB :TEST s, TRAP PC
010146 0E4024 DT3
010150 De4404 AR 42 OF 2
010152 0S7242 EMY41 :CYL ADDR IN B2 DID NOT REMAIN CLEARED
010184 02222 DHRY
010186 064250 DTIy
010160 084620 OF 22
:ERR M43
010162 060143 EMBS
010164 062170 DH22
010166 064002 071
010170 064470 ERR OF10
010172 0S6062 EMIS :WCE AT CYL 411,TRK 2, SEC 21
010174 0E1123 OM1
010176 064170 0710
010200 064424 S OF Y4
010202 060143 ’ EMSS :OFFSET BIT IN RKMR2 CLEARED
010204 063461 OHS1 ‘AFTER SEEK TO SELF
010206 064002 D11
010210 064470 ERR 46 DF10
010212 0SBB22 EM2S -DETECTED 10 BRD SECTORS
010214 062322 OHo? :AFTER WRITE DRTA CMD.
010216 DB4002 D71
010220 0e4470 DF10
:ERROR 47
010222 0S7135 EM39 +CYL DIFF/OFFSET IN RKMR2 NOT CLERRED
010224 062013 OHI7 :RFTER RECAL CMD
010226 0&4250 DTIM
010230 D0e4e20 DF22
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07-0CT-T¢ 13:80

057204
062013
064250
064620

060463
062247
064152
064550

056234
Dec3ee
064210
0bH45E4

056276
06232¢
064210
DB4564

0S6234
062272
064210
064564

EOY

MACY1Ll 27(1006) 07-0CT-7& 14:14 PAGE 43

ERROR POINTER TRBLE

:ERROR S0
EMY0

:ERR &1
:ERR &2
:ERR S3

:ERR S4
EM17
DH26
D713
DF21

;ERROR S5
EMI3
DH1?7
DTl
OF10

EMI9
DH26
D715
DF2i

EMI7
DH32
BT13
OF2l

EMIS
DH32
DT13
OFel

EMI8
DHS3
D113
DF2l

EM20
OHS3
D713
OF21

;ERR Sb

+ERR 57

{ERR 60

:ERR b1

:ERR 62

;ERR B3

:CYL RDDR IN RKMR3 NOT CLERRED
;AFTER RECAL COMC

{WRONG CYLs IN HEADER WORD (MISPOSITIONI
:AFTER SEEK CMD

:MSG A0 ERROR
;RFTER WRITE DARTA CMD

;MSS Q1 ERROR

;1SG_AC_ERROR
;AFTER READ DATA IMC

:NC_ATTN
;RFTER RECAL CMD

:MSG Rl ERROR

;MSG_RC ERROR
;AFTER WRITE CHECK °MD

;MSG Rl ERROR

;MSG BQ ERROR
:DURING OFFSET CMD

:MSG Bl ERROR

SEQ 00M3




(9 ]

25
iz

BB SRRELE

Ngﬂ"’u runruru fu

i

2203

A S A A
R;NBP‘HO—'H.—-O-AHyc
—OWwW@ONTN LW

2223

010452
010454
010456
010460

010462
010464
010466
010470

010472
0L1047Y
Q10M76
010500

Qi10s0e
010504
010506
010s10

oi0sle

0se46?

MRCY1i 27(1008)
ERROR POINTER TARBLE

gM2b
HE

0
:ERROR 70
EMI0

DHS
DTl
DF10

EMIL
OHS
DTl

OF10
;ERROR 72
EM32

DH9
DTl
DF10

EMI3
DHIB
DTl

OF10

EMI3
DHIO
DTl

OF 10

EM22
DHI
OTi
OF1

EM23

;ERR 71

:ERR 73

:ERR 74

:ERR 7S

:ERR 76

07-0C7-7%

14:14 PAGE WM

:BSE ERROR IN WRITE CMD NCT ON BSE TABLE
{RFTER WRITE DATR CMD

CTOR O FROM
HANGE AND RE

NOE X

DI? NOT F
RFTER FORHR 7 REC'D

;DETECTED BSE IN REAC BLT NOT IN WRITE CMC.

;NO_HERD HOME
;AFTER UNLORD CMD

;HDS HOME NOT CLERRED
:DURING START SPIN CMD

:SERVO SIG PRES NOT SET

:REV NOT SET

; REV NOT CLERRED

:NO ATTN
:AFTER UNLOARD CMD

;NO ATTN
;AT END OF HERD LOADING

;NO DRIVS IN SDEVM

;NO DRIVS ON BUSS

(YR
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010542
010544
010546
010550

010552
010554
010556
010560

010562
010564
010566
010570

RGNQ
-76

064002
064470

060600
062574
064002
064470

057135
063715
064250
064620

057204
063715
0E4250
064620

060634
061123
064002
064374

060665
062322
064050
064514

Begoas
084002
064470

0e1003
Ob2e4?

STIC PRRT 2
13:5C

MRCYL1l 27(1006)

:ERR 77

;ERR 100

+ERROR 1|

:ERROR !

DH1
DT.
DFl

O000 0000

)

EM3Y
DHY?
DT1Y4

DF
02
M

GOH

07-0C7-76  14:14 PAGE 45
ERROR POINTER TABLE

;OFFSET NOT CLEARED
;RFTER RERD HERDER WITH MOVEMENT

:FORMAT NOT SET
;RFTER WRITE DRTR CMD

:AFTER WRITE CHECK CMD

:OFFSET NOT RESET
;RFTER WRITE CMD WITH OFFSET

:CYL ADDR NOT 0
:CANNOT FIND SECTOR 23:€.

+HERD SW

ITCHING TOO LONG
:AFTER LR

TCH
ITE DTR CMD

;CRNNST FINC CYL 128
;AFTER SEEK CMD

;CANNOT FIND CYL 2586

SEG 2045




UNIBUS RkOB
CIRBIC.PLL

2305
2306

2307
2308

C10646
0106SC

010€52
010s54
010eSe
010660

010662
C10:b4
010tch
010670

010672
010674
010676
010700

010772
010774
010776

Dﬂév

DIAGNOS
¥E 2404

0640C2
064470

061034
062322
064030
DE4HEY

0s7072
062322
064030
O6445Y

060206
0bcz2e
064250
D&4620

060206
062170
064250
064620

055744
062064
064002
064470

0SE744
062107
064002
064470

DS5744
062142
064002
064470

0SS744
061432
064002
064470

TIC
13:80

PRRT 2

MRCY11 27(1006)
ERROR POINTER TRBLE

DTl
DF10
:ERR 112
EM100
DHE?
DTY

DFB
;ERR 113
EM36
DH27
DT4

DFE
;ERROR 14
EMBB
DHeY
DTN
DFee
;ERR 115
EMBG
DH22
DT14
DFe2
:ERROR 116
gEM12
DHIS
DTl
DF10
;ERROR 117

;ERROR 120
;ERROR 121
;ERROR 122
;ERROR 123

;ERROR 124

07-0C7-76

I4:14 PAGE 46

DRIVE OFF TRACK SET
;AFTER WRITE DATA CMD

;CYL RDOR IN RKMR3 INCORRECT

OFFSET IN A2 NOT = RKASOF
;AFTER OFFSET (MD

;RFTER ORIVE CLEAR CMD

; CONT_NOT RODY
:AFTER PACK CM"

; CONT _NOT ROY
:AFTER SEL DR CMD

; AFTER SUBSYS CLERR

;RFTER START SPINDLE CMD

;DID NOT GO TO CYL 10
:AFTER READ HERDER CMD

;A2 _OFFSET NOT = RKRSOF
iAFTER SEEK TO SELF

;RFTER RECAL CMD

SEG 2046
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UNIBUS RkO& ORIVE DIAGNOSTIC PART 2

DZRBIC

P11
011000

2R

OO0 0000 O0O0O0 0000 O000 0000 O0OO0O00O 000 0000 O00OO0O OO
Q (o)
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07-0CT-76 13:50
0b447C
0s7s81]
060052
064002
OB4434

057617
060052
064002
064050

0SS334
060052
064002
064434

000000
000000
000000
000000

0SS744
062247
064002
064470

056002
062247
064002
064470

000000
030000
000000
000000

000000

I04

MACY1l 27(1006) 0?-0CT-7& 14:14 PAGE 47

ERROR POINTER TRBLE
DFL0

0
0
;ERROR 13
£
D
;ERROR 132
;ERROR 133

:ERROR

>—
£

; ERROR

: ERROR

— —

;ERROR 137

;CT0 SET

SEG 0047

;WHILE WAITING FOR OR REC'D CONTR RDY. MSG AR8B BARD

sNED SET

;MDS SET

:NG_RDY
:AFTER SEEK CMD

:NO ATTN

;CYL DIFF/OFFSET IN RKMRZ2 NOT CLERRED




UNIBUS RkO& DRIVE DIAGNOSTIC PRRT 2

DIREIC.PLI

417
18
419
2420
242l
g4zge
2423
S4ed
242s
24eb
24e?
2428
2429
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BRER Borh oRZR Bdn SFIR GHEPR BFE5 S¥ER
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un
mn

0?-0CT-7¢ 13:50

056234
063461
064210
0e45E4

056255
063461
064210
064564

000000
0000300
000000
000000

0000040
000009
00C000
000000

000000
000000
0C0000
000000

0S5744
062170
064002
064470

0000300
000000
000000
000000

MACY1l 27(1006) 07-0CT-78

ERROR POINTER TRBLE

;ERROR 144

+:ERROR

—
n

- ERROR

—

OOoOOoOOoONO0O00o00O SDDDD#DDDQ L 00

r—
~

; ERROR

: ERROR

—
o

;ERROR 151

; ERROR 152

;ERROR 153

JOH

14:14 PAGE 48

;MSG_ RO _ERROR
;AFTER SEEK TO SELF

;NO_RDY

AFTER CLEAR CMD

SEG 0048




0llge2
011264
011266
011270

011272
011274
011276

011300~

011302
011304
011306
011310

011312
o11:14
011316
011320

011322

011362
011364
011366

ki

UNIBUS RKO6 DRIVE DIHGNOSSIED PART 2

DZR6IC.PL11 07-0CT-76

0e4002
064470

000000

000000
000000
‘000000
003000

OUDO

000000
000000
000000

KO4

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 49 ¢
ERROR POINTER TABLE SEQ 0049

0.
0
0
ERROR 1gq
' EMSS
DH22
071
DF10
s ERROR lgs

g0
0

-

;ATTN NOT CLEARRED

;ERROR 156

QoooOonNo

;ERROR 157
;ERROR 180 ' ‘ .-

;ERROR 1

QEDQDDU‘ODQD

2

(== ]eglon]oslan]

;ERROR 1

sERROR 163

(ev e[ (s plen o] wn]




UNIBUS Rk0Ob DRIVE DIRGNOSTIC PRRT 2

DZRBIC

.Pll

011370
011372

(@]
——
—
(.\;')(J
ol

1400
1402

CE

1410

1412
1414
1416
1420

1422

—
£ L
)

1430

1432
1434

1440
1442

1446
1450

1452
1454
1456
1460

1462
1464
1466
1470

1472
1574

11500
0115802

Pn Pt P [y > p—a Pt P [y -y [y S — [ S -y Prs Pt Pums P Pt P Po Prme e
) [
% é

O0O00 0000 O0O000 O000 0000 0000 O0OLOO OO0 OO0
—
£
~
o

07-0CT-76 13:50

000000

000000
000020
000000
000000

000000
00C000
003000
000000

000000
003003
020003
000000

000000
000000
000000
00c0o00

000000
000000
0000400
0000c0o

0S5744
062515
064002
064470

000000
000000
000000
000000

0S7421
062515
064050
064514

056340
062515
064050
0e4S 1Y

0E7135

LO4Y

MACY1l 27(1006) 07-0CT-76 14:14 PAGE SO

ERROR POINTER TRBLE

0
;ERROR 164

0000

;ERROR 185

: ERROR

>—
DDgDDDD

N

: ERROR

—

: ERROR

—

; ERROR

[ o

:ERROR 172

:ERROR 173

:ERROR 174

;ERROR 17S

:NO_RDY
'AFTER READ HEADER CMD

;DLT SET
;CERR SET

;CYL DIFF NOT CLEARED

SEG C0S0




UNIBUS
DZRbIC

2585
2586
2587

RkO& DRIVE CIAGNCSTIC PRRT 2
07-0CT-7& 13:50

P11l

C11S04
011506
011510

011812
011514

061505
064002
064470

0S720M
061508
064002
064470

000000
000000
000000
000000

055744
062776
064050
064514

056340
062776
06+0S0
064514

0S7442
061123
064112
GEH504

000000
000000
000000
000000

000000
000000
0000300
0uooag

000000
000000
000000
000000

000000
000o0ac

0S6340
Otc24?

MRCYL1L 27(10
ERROR POINTE

DHIC
DT!

gFID
:ERPOR 176
EM40

0H10
OT!

DF10
; ERROR 167

0
0

0
; ERROR 200

EMI2
DH39
DTS

DF15S
: ERROR 201

Fi4
; ERROR 203
0

; ERROR qu

0
0

0
; ERROR 285

0
0

0
; ERROR 286

0
0

0
:ERROR 207
EM3b
DH2S
DTY

DF6
;ERROR 210

EMel

DHeS

MO4

07-0CT-76 14:14 PAGE 5!

;AT END OF MERD LOARDING

;CYL ADOR NOT CLEARED.

:NO ROY
'AFTER WRITE HEADER CMD

; CERR SET

:RERD HERDER ERROR

;CYL RDDR IN RKMR3 INCORRECT
;AFTER SEEK CMD

sCERR SET

SEQ 20S!




NO4

UNIBUS RkOG DRIVE DIAGNOSTIC PART 2  MACYLl 27(1006) 07-0CT-76 :iY4:14 PAGE 52 SEG 00S2

DZREIC.PI1  07-0CT-76 13:50 ERROR POINTER TABLE
2641 011636 0B4002 DTI
2642 011640 064470 OF10
2643 ;ERROR 211
2644 0l1642 000000 i
2645 011644 00CCOO 0
2646 011646 0CC000 0
2647 011650 000000 0
2648 ;ERROR 212
2649 011652 (000000 0
2650 011654 000000 0
2651 011656 00000C 0
2652 011660 000000 0
2653 ;ERROR 213
2654 011662 00000Q 0
2655 0I1664 000000 0
2656 011666 000000 0
2657 011670 000000 0
2658 :ERROR 214
2659 011672 000000 0
2660 011674 000000 0
2661 011676 000000 0
2662 011700 003000 0
2663 ;ERROR 215
2664 011702 000000 0
2665 011704 000300 0
2666 011706 000000 0
2567 011710 000000 0
2668 .ERROR 216
2669 011712 000000 g
2670 011714 000000 0
2671 011716 000000 g
2672 011720 000000 0
2673 .ERROR 217
2674 011722 000000 0
2675 011729 000000 0
2676 011726 000000 0
2677 011730 000000 0
2678 :ERROR 220
2679 011732 000000 0
2680 011734 00000 0
2681 011736 000000 0
2682 011740 0OGGOD 0
2683 ;ERROR 221
2689 011742 056234 EM17 ;MSG AO ERROR
2685 011744 062013 DH1?
2686 011746 064210 bT13
2687 011750 06456 DF2]
2688 ;ERROR 222
2689 011752 0S6276 EM19 :MSG Al ERROR
2690 011754 062013 DHL?
2691 01178 064210 DT13
2692 011760 0645EM DF21
2693 :ERROR 223
2694 011762 000000 0
269c Q011769 000000 0
2696 011766 000000 0
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MACY!1 27(1006) 07-0C7-76 14:14 PAGE 53
ERROR PJINTEF TRBLE

0
: ERROR Egﬂ
g
9
0
4

:ERROR 228

g
0
o)
g
:ERRQOR 226
Erl
DHee
)P

OF10
:ERROR 227
gEM21

oH28
DTS

n

+NQ RDY
:RFTER RERD DATR CMD

—

;CERR SET

3
3

RIEZTNRIPTESR
.—‘H:; |l 2ok ol o

~3

‘ :CANNOT RERD BSE INFO
‘0N SEC 10, 12, 14, 16, 18, 20

o un

~

:ERROR 2
:ON SEC 11, 13, 15, 17, 18, 2.

;ERROR 2

o

;ERROR

OON&ODDDU
Y
[ o :D—

NG
——
~N won

EL
rno

; CANNOT RERD ES NED

£l
;ON SECT 0,2,4,56,8

—

;ERRCOR 2

m
= 4

:ON SECT 1.3,5.7.9

m
1)
p o
o
o)
(4 V)
WwWoo
NN

: .ALIGN CARTRIDGE USED
GHaY 'RILL BYPASS FCRMAT & ALL R/W TESTS

Tl
F10
;ERRCR 236

OO000O0OWOO f:'!\
o

SES 20¢3

——— e ———
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t

e e b o e

MBS
coREIC.

Q2& DRIVE CIRSN
Fll gropse? °

900022
00030C
00000C

[ end ol ol ol
=t b 2 P

Pofopapa
Py S Pt poapspa

e oMo oo oo
chopade  Ppep

OO0 OO0 OO0 0000

P Pus P s Ppo 0o poPs s

P e ps e
v roroerore

s s pun

FIN IFTR  BPYR BEEE SRk gnnn

Pt et Pt Pme

8 0000 OO0o
% g

olale
R
I
R

R
R SeZn

OO0 OO0 OO0 0000

CoS

HQC\ l 27(*QOGT 07-0CT-76 14:14 PARGE 5S4

POIN
;ERROR 2237

(ERROR 2

O

:ERRCR 24!

:ERRCR 2

ny

O000 £ 0000 -C OOO00 £ OO0

;ERROR 243 6

:ERR 245

Qo000

:ERR 246

:ERR 247

:ERR 250

;ERR 25}

OO0o00 O000 OO0 0oOo0oD

SEG J0S4

;CYL ADDR_IN RKMR3 INCORRECY
:AFTER SEEK CMD

:RTZ NOT SET
DURING RECAL CMC




|

e A A - ——

O
é»—o
2

i

YR

gg%ggggdmammxwmwo

r— ——————— e ~———

R

012252
Ql2zs4

B

Jigese
Qlaze4
212266

2270

giga7e
giag™y
012278
01230C

912302
012304
306

(& ]

06 DRIVE DIRGNSTIC
1 7-0C7-78 13:EC

003000
000000
000300
000000

000000

000000

DOS

PRRT 2 MRCYL11 27(1006) C7-0C7-76 14:14 PAGE SS
ERROR POINTER TRBLE

;ERR 252

o000

<ERR 263

O000

:ERR 254

OO0

:ERR 255

OO0

;ERR 256

:ERR 257

000 0000

:ERR 260
1MSG RO ERROR
¢RFTER OFFSET CMD

= e

:ERR 2861

m O0o0OMmMm O

;MSG BO ERROR

ov
e

-

—WED r=WEL

:ERR 262

:ERR 263

:ERR 264

0000 0000 OO0

;ERR 28%

wn
©

3

(
¢

wn




&

oRZR S

== pus Pt p=s P paps po s Pt Pt Pas ——
Pt et oo
L ad¥ A4V

PRY PPYY PPPY PERy

RER BREH B

i

&

.g %H.—"—- Popa P Pt o P @ Pus Pt

2
A

e

o
DP EEEDC) OO0O00 0000 0000 0000 DOoOODO OO0 '-?

g

LAY

AL

BB BOB.B.8
PUP—= b2 popaps e pabonpe b
QOO NN LWur—-0O

v
DD O

et i R O~ 2 0

OSB?SS
2ShT

(s X

04210
064564

0Se27¢

2

:ERR 26¢&

il

D1l

K

:ERR 287

m™m
=

l
8
9
3
l

U=ty U

:ERR 27!

Q927 go?q K7

(ERR 273

;ERR 274

:ERR 275

:ERR 278

;ERR

:ERR 30C

0°-0C7-7¢

+MSG BC
;AFTER

149: 14 PAGE S
:MSG BO ERROR
+RFTER DRIVE CLERR CMC

:M5G 81 ERROR

:MSG _BC ERROR
:RFTER WRITE HERDER IMD

:MSG Bl ERROR

:RAFTER RD. HOR. CMC.

;MSS RO ERROR
;QFTER DRV CLR °MC

:MSG Al ERROR

R
C

ERROR
RECAL CMD

;"SG Bl ERROR

:MS5 RO ERR
QET R NRITE HERDER MO

:MSG Al ERRCR




|
|
!
!

UNIBUS RO6 DRIVE CIAGNOSTIC
OZR81C.PLL

232l
2922
2323

012534
01253
012540

Bieels
312546
012550

012552
012554
012556
012580

glese2
012564
012566
012570

Qigs7e
012574
012576
01260C

07-0CT-78 13:50

062776
064210
064564

BeseTe

064210
064564

056276
062515
De4210
064564

000000
000000
000000
000000

Q00000
000030
003303
000003

PART 2

FOS

MACYLl 27(1006) 07-0C7-76 4:14 PAGE 57

ERROR POINTER TARBLE

DH39
DTi3

DFel
M17
briA
D713
DF2l
:ERR 302
EMIS
DH30
D713

oF2l
:ERR 303

<ERF 301

:ERR 304

O0O00O0 0000

;AFT RD HOR. CMD

SEG 2057




aETE

012620

Bisese
0l2634
012640

Qlgbu4e
Qlet4s
012652
012660

212662
012670
012676
012702

012704
212712
012716
012724

012726
012732

312736
Qla742

C12780
0127&2

P Pt

g

0004S0

40224
105037
000440

105037
1058037
012737
000430

012737
012737
105037
000417

012737
105037
012737
000406

105037
00s037

304737

STIS
13:5C

e

85¢320

001342

001336
01340

000001

000001
0C00C!
001242

C00Q01
001340
000001

01336
001340
001342

001103
000000
glz7ee

Q4e322

012766 012706 0C1100

PRRT ¢

001338

001340

00134¢

0C133¢
001340

001338
001342

GOS

MACYll 27(}006) 07-0C7-?6 14:14 PAGE 58 SEG 0
ERRoﬁ POINTER TABLE 0sg

.SBTTL PROGRAM SETUP

PRRSRT: MOy 51 ngnn :SET FLAG FOR 220 START
CLR YPUW
CLR EYPTIM
BR PRGSRT :START PROGRAM
BYWRT: CLRB  PRRAM
MOV 81 BYPWRT :BYPRSS WRITE TESTS
CLRB  BYPTIM
BR PRGSRT -

BYTIM: CLRB  PARAM
CLRB  BYPWRT
MOV 81 BYPTINM :BYPRSS TIMING TESTS
B8R PRGSRT

BYWRTA: MOV 81, PARAN
MOV 8!, BYPWRT
CLRB  BYPTIM
BR PRGSRT

BYTIMA: MOV 8!, PARAM
CLRB  BYPUWRT
MOV 8! BYPTIM
BR PRASRT

START: CLRB PRRAN
CLR BYPWRT

;CLERR FOR 200 STRRT

CLR BYPTIM
PRGSRT: RESET +CLERR ALL INT ENARBLE 8 INIT

MOV 8STARCK , SP :SETUP STACK POINTER

MOV $PRO, -15P) :PSW LOADED TO BE

MOV 818, -(SP) :LSI-11 COMPATABLE

RTI -ENARBLE ALL INTERRUPTS
18: ISR PC,STKINT :SETUP KB VECTOR ADOR, PRIORITY 4

:3 TURN ON KB INTERRUPT

;%% CPU PRIORITY LEVEL NOW AT 0 *x»
;##% ANY DEVICE WHICH SETS ITS  #x#
;#e# INTERRUPT ENARBLE BIT WILL  *x»
;#%% SERVICED. #2%

;CLOCK INTERRUPTS WILL CHANGE CPU PRIORITY TQ LEVEL & (IN 'STS’)
;RKO6 CONTROLLER INTERRUPTS WILL CHANGE CPU PRIORITY TO LEVEL 5 IN *SETINT",
;KEYBORRD INTERRUPTS WILL CHANGE CPU PRIORITY TO LEVEL 4 (SEE RBOVE)

sALL "SYSMAC' TRAPS WILL CHANGE CPU PRIORITY TO LEVEL 7 (SEE BELOW)

: SYSMAC 'SETUP’

.SBTTL INITIALIZE THE COMMON TAAS
; CLEAR THE COMMON TAGS (SCMTAG) AREA
MOV $$CMTAGC. RE . :FIRST LOCATION TO BE CLEARED




i
2

8 g

&8 ste
OOO0OOOOoOO000O0O00O0OD O0O0O0O0O

slalatetatatstatats)
DO NN L Wh—O

:

g
ol IET KIFSRR BrR2E82

s

000000 000000 0000000 OO0O0000 O0O0O00OCoD

RKO6 DRIVE DIAGNQS
07-0CT-76 13:80

P11

COLOERRRERRREE Wil
Eggggsmzs SRR

(NINININ
s pos Poe pme

et Pt Pt Pt =t Pt oot Pt Pt P

&.:8(0(.)(0(.0 (NININININ]N

13230

13256
13260
13264

00S026
022706
012706

012737
012737
012737
012737
012737
012737
0ig73?
0ie737
013737
00s037
005037
112737
012737
012737

013746
012737
012737
012737
022777
g0licle

000403
012716
000002
012737
012737
012837

005037
132737
001403
012737

012737
012737

012701
00cS01!
012711
012737
012737
000401

022626
062701
020127
001360
012737
00s037

001140
001100

0484430
000340
044710
000340
0S0540
000340
Q44164
000340
036116

013174
000176
000174
000004

001216
000200

001232

013302
000340

172100
000001

044066
000340

000002
172140

000006
000006

TIC PRRT 2

000023

000004
001140
001142
165756

0CL1140
001142

001231
001140

000004
000006

000114
000116

CO000H

27(1008)
ICET

CLR
CHP
BNE
MOV

MRCYLL
INITIAL

HOS

14:14 PAGE S9

07-0CT-76

ke COMMON -TRGS

(RB)+

8SWR,RE ; :DONE”

8STACK, SP

: INITIARLIZE A FEW VECYORS
$$SCOPE , a810TVEC ; ;10T VECTOR FOR SCOPE ROUTINE
23490 astoTvEC+2 ;i LEVEL 7

MOV

SEG 00S9

+:CLERR MEMORY LOCATION

:+ LOOP BRCK IF NC
; 1SETUP THE STACK POINTER

:sEMT VECTOR FOR ERROR ROUTINE
;ﬁEVEL 7

JETRAPVEC ;:TRAP VECTOR FOR TRAP CALLS

- <POMER FRILURE VECTOR
(EVEL 7

: $SETUP END-OF -PROGRAM COUNTER

: ' INITIALIZE NUMBER OF ITERRTIONS

s 1CLEAR THE ESCAPE ON ERROR ADDRESS

: 'ALLOW ONE ERROR PER TEST

: P INITIALIZE THE LOOP ARDDRESS FOR SCOPE

MOV
MOV sSERROR, S8EMTVEC

MOV 8340, JREMTVEC+2 ;

MOV sSTRAP

MOV 8340, JbTRAPVEC- 2; LEVEL 7
MOV $SPURDN, 3 8PURVEC

MOV 8340, 28PURVEC+2 ;

MOV SENDLT, SEOPCT

CLR STIMES

CLR SESCAPE

MOVB &1, SERMAX

MOV ¢.  $LPADR

MOV s. SLPERR

: :SETUP THE ERROR LOOP ADDRESS

::SIZE FOR A HARDWARE SWITCH REGYSTER. IF NOT FOUND OR IT IS
= "SETUP FOR A SOFTWARE SWITCH REGISTER.

;;EQUAL TO R "-!
MOV
MOV
MOV
MOV
CMP
BNE

BR

MOV
RTI
MOV
MOV
MOV

CLR
BITB
BEQ
MOV

MOV
MOV

MOV
CLR
MOV
MOV
MOV
BR

CHP
ADD
CMP
BNE
MoV
CLR

648
65S:
66S:

67%:
MEMPAR:

38:

SMERRVEC, - (SP)
8648, J3ERRVEC
:gg?éﬁsg?sanv
£-1, 3SUR

668

658
#658, (SP)

#SWREG, SWR

80ISPREG, DISPLA

'SP)+, S8ERRVEC

$PASS
$APTSIZE, SENVM
678

#SSUREG, SWR

$1$. ERRVEC
$PR?  ERRVEC+2

$MEMBAS, R

(RI)

81, (R1)
sMEMERR, MEMVEC
$PR7 , MEMVEC+2
28

(SP)+,(SP)+
£2,R1

R1. $MEMBAS+40
3%

SERRVEC+2, ERRVEC'

ERRVEC+e

: +GAVE ERROR VEC:IOR

::SET UP ERROR VECTOR

: 'SETUP FOR A HARDWARE SWICH REGISTER
' 'AND A HARDWARE DISPLAY REGISTER

: 1TRY TO REFERENCE HARDWARE SWR

: 'BRANCH IF NO TIMEOUT TRAP OCCURRED
:'AND THE HARDWARE SWR IS NOT = -1

: 2BRANCH IF NO TIMEOUT
}2SET UP FOR TRAP RETURN

; sPOINT TO SOF TWARE SWR
; ;RESTORE ERROR VECTOR

s :CLEAR PASS COUNT
: 1 TEST USER SIZE UNDER APT

2 1YES, USE NON-RPT SWITCH

: 'NO, ISE APT SWITCH REGISTER

; SETUP TIMEOUT VECTOR

;ADDR_OF MEM CSR
'SEE IF CAN REFERENCE
;SET ENABLE BIT IF YES
:LORD VECTOR IF NO TIMEOUT

;RADJ STRCK

; TRY NEXT CSR
:SEE_IF TRIED ALL
;BR IF NO

;RESTORE TRARP CATCHER




JYIBJS RkCb DRIVE DIRGNOSTIC
DZREIC.PLI 0r-0CT-76 13:50

3057

3058 01333C 004737 C3e204
3058 013334 005037 QCig20
3060 013340 005037 00lece
3061
3062
3383

PART 2

105

MACY!l 27(1006) O07-0CT-7& 14:14 PAGE &0

INITIALIZE THE COMMON T4GS
ISR PC,CLRF. G :CLEAR DDUMP THRU SIZFLG
LR DEVCT
LR oNt

:EINC OUT IF XXDP. ACT, APT: CHAIN OR DUMF MODE

SEG 3082




JO5

IAGNOSTIC PART 2 MACYLL 2?(1?02) 07-0CT-76 14:14 PAGE bl SEG 008!
-0CT-76 13:50 INITIALIZE THE COMMON TAGS
005737 000042 START]: TST 42
88&959 036224 9?5 53.711;5 NﬁnL ¥YPE PRCG ID
123727 000041 0000!3 CMPB  4i.813 13 =LORDED BY XXDP
001059 NE 83
005237 007500 NG UMP :SET RKO& DUMP MODE FLAG
104401 D0S1531 TYPE MSG2 : REPLACE DRO PACK W/SCRATCH 8 DO¢CR>
000137 013412 IMP §12
000137 013456 18: IMP 513
035237 007508 2§: INC PPTP :SET ACT/RPT/PTP DUMP MODE FLAG

CHECK IF ALL PARAMETERS DEFAULTED. IF NOT, BEGIN INPUT DIALOGUE
'WITH OPERATOR. THE REPLY TO 'DRIVES TG BE TESTED® SHOULD BE




KOS

UNIBUS RkO6 DRIVE CIRGNOSTIC PARRT 2 MACYL] 27(1006) 07-0CT-76 14:14 PAGE &2

DZREIC.PLL
3080
308.
308¢
3083

07-0C7-7¢ 13:£C INITIALIZE THE COMMON TRGS
;ORIVE NOS. SEPERATED BY COMMAS & TERMINATED BY IR
: EX: DRIVES T0 BE TESTED: 1,2,4«(R.

SEG 0ls2




LOS

UNIBUS RKkOB DRIVE DIAGNOSTIC PART 2 MACYLl 27(1006) 07-0CT-76 14:14 PAGE 63 SEG 0063
DZR6IC.P11  07-0CT-76 13:S0 INITIALIZE THE COMMON TAGS
3084 0I3412 005737 001336 5T2: 15T PARAM
308 GBI3™1E 001002 BNE 18 :BR IF 220 START
3086 013420 000137 013510 IMP 5Ty :200 START, DEFAULT & SIZE THE BLSS
3087 013424 104401 0S1e02 18: TYPE MSG3 :DRIVES T0'BE TESTED
3088 013430 004737 036304 JSR AC,GDRVS 'GET DR NOS.
3089 013434 104401 051634 TYPE MGy - BUSS ADDR
3090 Q13440 004737 036444 ISR PC.GBA 'GET BA
3081 013444 104401 051701 TYPE M3GS ' CONT INT VECTOR
3092 013450 004737 036472 JSR PC GINT :GET INT VECTOR
3093 Q13454 000427 BR STS
3094
329¢ ;
3036 *ALTO MODE
3097 :CHECK IF LOADED BY XXDP OR OTHER. SET FLAGS 8 NO INPUT DIALOGUE.
2098 :DEFAULT ALL PARAMETERS. TEST ONLY THOSE DRIVES THAT ARE READY
3099 ON THE BUSS
3160 ;
3102 013456 123727 000ONL 000013 ST3: CMPB 41,813 : 13=LORDED BY XXDP
3103 013464 001007 BNE 1$
3104 013466 005237 007502 INC DDPCH :SET RKOB CHAIN MODE FLAG
3105 013472 004737 036224 ISR PC, TITLE
3106 013476 104401 052016 TYPE M5G7 :DRO NOT TSTD
3107 013502 000402 BR §T4
gigg 013504 005237 007504 18: INC ACTI1 :SET ACT AUTO FLAG.
3110 DI3510 012737 177440 001264 ST4: MOV $177440,$BASE  ;DEFAULT VALUE
311] 013516 012737 000210 001314 MOV 8210, RKVEC : DEFAULT VALUE
V3112 013524 004737 036524 JSR PC.SETINT
gi}a 013530 005237 007540 INC SIZFLG :D0 “SIZE THE BUSS™ TEST
3115 013534 005037 007352 STS: (LR UNLD : INITIALIZE FLAGS
3116 013540 005037 00735Y4 CLR BADHDR :USED IN 'STOP ROUTINE
3117 013544 005037 007356 CLR HPEND :FOR VALID PROGRAM HALTS
3118 013550 012737 007512 001346 MOV 8DRIVO,DRVPTR  ;SETUP
3119 (013556 00S037 001220 CLR SOEVCT :NG. OF DRVS DONE
3120 013562 005037 001222 CLR SUNIT :CURRENT DR, JNDER TEST
3121 013566 012737 013639 000004 MOV 18 ERRVEC :SETUP TIMEOUT ERROR VECTOR
3122 013574 00S777 165526 TST ALK 'SEE IF L-CLOCK THERE
3123 013600 005237 007532 INC LCLKF PRESENT, SET FLAG.
3124 013604 013700 001330 MOV LCVEC, RO :VECTOR ADDR
3125 013610 .2737 013676 000004 MOV 828 ERRVEC
3126 013616 005777 16SH76 TST IPKS :SEE IF P-CLOCK THERE
| 3127 Di3dege 005237 007534 INC PCLKF s PRESENT, SET FLAG
3128 013626 013700 001332 MOV PCVEC, RO :VECTOR ADDR
gigg 013632 000412 BR 3
I 3131 013634 022626 18: CMP (SP)+. (SP)+ :L-CLOCK NOT THERE, CLEAR STACK
l 3132 013636 012737 013702 000COCH MOV 448 ERRVEC
3133 013e44 005777 165450 TST Pk 4 :SEE IF P-CLOCK THERE
3134 013650 005237 007534 INC PCLKF : PRESENT, SET FLAG
3135 013654 013700 001332 MOV PCVEC, RO : VECTOR ADDR
3136 DI26E0 005237 007536 38: INC DOTIM : INDICATES TIMING TESTS CAN BE DONE
3137 013664 012720 043276 MOV #CLOCK, (RO)+  :SERVICE ROUTINE FOR CLOCKS
3138 013670 012710 000300 MOV $PR6, (RO)
3129 013674 000407 BR TST1 ::GO TO NEXT TEST




UNIBUS RKO& DR
DZR&IC.P11
3140
314l 013676
3142 013700
3143
Ji44 013702
3145 013704
3146 013710
3147

2

OSTIC PART 2
3:50

022626
000767

022E26
005037 007536
104401 052212

MACY!]
INITIAL
es:

4s:

g
I

1008)

MOS

07-0CT-76

7(
ZE THE COMMON TAGS

CMP
BR

CMP
CLR
TYPE

(SP)+, (SP)+
38

(SP)+, (SF)+

14:14 PAGE 64

;P-CLOCK NOT THERE, CLEAR STACK

;NEITHER CLOCK THERE, CLEAR STACK
TIHING TESTS CANNOT BE DONE.
tALL TIMING TESTS BYPASSED
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MACY1l 27(1006) 07-0CT-76_ 14:14 PAGE 65
BASIC CONTROLLER TESTS, SIZING & SETUP

.SBTTL BRSIC CONTROLLER TESTS, SIZING & SETUP

s+ I R R R R AR R AR A4
T #TEST 1 REFERENCE ALL CONTROLLER REGISTERS

,!
Sy THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS
i CAN BE ACCESSED. THE INABILITY TO BE ACCESSED WILL
g RESULT IN @ TIMEOUT TRAP WITH AN ERROR MESSAGE. ANY
: ¥ ERROR IN THIS TEST WILL RESULT IN ABORTING ALL OTHER
3 TESTS AND JUMPING TO 'END OF PASS'
;'!
'il**illll!l!il!!ll*lli!!!!ili!*!!l*li!!li!!i!*!!l!il*li!!*!!*i*!
¥8t1: scoPe

MOV 81, STIMES .00 1 ITERATION

MOV sStack, sp RESTORE STK PTR

MOV $PRO, - (SP) -RESET PSW TO PRIORITY O

E$¥ 85, - (SP) :8 MAKE IT LSI COMPATABLE
cs:

MOV 81§, ERRVEC sSETUP TIMOUT ERROR VECTOR

MOV $BASE , RS :SETUP INDEX REG.

TST RKCSIIRS) ‘REFERENCE ALL THE

15T RKCS2(RS) : CONTROLLER REGISTERS

15T RKWC (RS)

ST RKBA(RS)

15T RKDA(RS)

157 RKDS(RS) s TIMEOUTS IN THIS SECTION

157 RKER(RS) : INOICATE THAT THE CONTROLLER

15T RKASOF (RS) 'REGISTERS CANNOT BE READ.

157 RKDC (RS) :TESTING SHOULD NOT PROCEED

157 RKDB(RS) sUNTIL THIS IS REMEDIED.

157 RKMR! (RS)

TST RKMR2 (RS}

1ST RKMR3(RS)

15T RKECPS(RS)

ST RKECPT (RS

MOV $BADTMO,ERRVEC ;SETUP TIMEOUT HANDLER

BR TST2 :5G0 TO NEXT TEST
18: CMP (SP)+, (SP)+ :RESTORE STACK POINTER

§§§°R ;E oL : ABORT-COULD NOT REFERENCE CONTROLLER REGISTER

g

;-!*l*li*ii!liill*l!l!!lll!!lli!!i!!l!l!lli!li!iili!l!l*l!liilil!
s kTEST 2 SIZE THE BUSS

: THIS TEST IS ENTERED ONLY IF 'DRIVE SELECTION’ 1S DEFRULTED
EITHER BY RUNNING IN THE AUTO MODE OR R 200 START IN THE
MANURL MODE.

EVERY DRIVE FROM O THRU 7 IS ADDRESSED.

CONTROLLER ERROR (CERR) IS EXAMINED AND IF NOT SET, THE
ORIVE WILL BE TESTED. IF SET, THE PROGRAM WILL BYPASS

4

L B 8 8 8 8 i

SEG 00&S
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UNIBUS RkO6 DRIVE n;nuNCST PART 2  MACYII 27 1008) 07-0C*-76 14:14 PRAGE 66 SES 206&
FIREIZ.PIL | 0m-03F-Tg 13:87 T2 S12E THE BUSS

3208 .9 TESTING THAT DRIVE ONLY IF THE ERROR WAS A RESULT OF

3206 » MOS., UFE OR NED BEING SET: OR BOTH NED 3 DRR RESET IN-

3207 ,. DICATING THE OTHER PCRT 18 RCCESSED.

209 uuuuu"uuuuinunuouiuiuluunnuuuuuuuu
| 3210 214070 D000O0M M? SCOPE

3211 2140Te DI2737 0200C0: 00L17d MOV $TIMES 1 ITERATION

gsig fi4i00 012TDe 00110C MOV cs?ncx P hssrons STK PIR

gg;; Ci4104 008237 001832 INC BYPCERR D0 NOT TEST CERR IN ‘FROY’

il d

KEH A

i 32.% Ci<110 132737 000200 2JCl23: BITB  8BIT7,SENVM :SEE IF USE APT SELECTED DRIVES

[ 3.8 2:ieil6 DEIGe 8NE 148 :BR IF YES

| 2.9 Jis120 000137 o142 b, 128 :ELSE DO NORM SIZING OR VERIFY

321 0lI41 0440 ! 148:  TYPE MSG10 ;W r:sr ORIVES

’ KVFr- &ug %%ﬁ CLR MWé 5? VES PRESENT

[ 3223 D0l<134 005 CLR onv noon

| 3e28 0l41% Cle70l 007312 MOV aDRIVU Rl :DRV FLAG

3225 Ol4l42 013702 0OC1266 MOV SOEVM, R :RPT oevxce MAP
' 3227 0lMld6 032702 100001 158: BIT sB1T0,R2 srs IF DRV IN DEVICE MAP
;3228 014182 00!419 BEQ 168 : BR
3229 0141584 005237 007510 ING DRIVS ELSE Ih‘R DRIVE ¢ JUNT
v 3230 014160 008211 INC (R]} :8 SET DRIVE PRESENT FLRG
3231 DI4162 108401 001208 TYPE SCRLF
3232 014166 010046 MGV RD.-(5P, ; ;SAVE RO FOR TYPEOLT
333 :;|YPE DRIVE 8
3234 DINI?0 104403 TYPJ5 380 TYPE--OCTRL ASCII
2P¥X Q14172 001 .BYTE | :TYPE 1 DIGIT(S)
gggg 014173 000 EYTE O .,suppasss LERDING ZER0S
3238 014174 00S72! 1E8: 3¢ (R1)+ ROV POINTER TO NEXT FLAG
¢+ 3239 DI417e 005200 ING RC xnc DR
3240 014200 022700 000010 cP 88..RC rssreov
gs:é Civ204 OCI40e BEQ 178 an IF YES
P 3243 D1v206 008002 ROR Re ELSE GET NEYT BIT OFF DEVICE MAP
3244 014210 0007Se BR 158 :3 TRY AGAIN
' 3246 014212 00S737 007510 178: 757 DRIVS sss IF MORE DRIZES PRESENT
P47 Qlvele 001402 BEG 18§ :BR IF NO
gg:g 0i4220 000137 015184 JNP NUDRV ELSE EXIT TEST
3250 014224 104075 183: ERROR 75 :NO DRIVES FOUND IN SDEVM
32€1 0l4ees HALT :SETUP CORRECTLY 8 PRESS °"CONTINUE'
gggg 014230 000137 013534 IMP TS :T0 TRY AGAIN
3254 Ql4234 012765 000040 000010 128: MOV #SCLR,RKCS21RS) :SUBSYSTEM CLEAR
3555 Ql4g42 013737 0O0I4l2 007426 MOV 110, TEMP] ssr TIMEOUT
3255 014250 OON737 036542 ISR PC. FROY FIND ROY
327 (14284 68;;29 ERROR 120 RDY NOT SET BY END OF SCLR
3258 014286 37 007540 ST SIZFLG
2259 Di42e2 001562 BEQ 7573 +:00 NOT SI2E, GOTO NEXT TEST
7262 014264 104401 Dps2125 T/PE  ,MSGL0 'WILL TEST DRIVES

. cmmm e e -
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014370
014376
014404
Clu4l0
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014436
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JNIBUS RxD6 DRIVE CDIRGNOSTIC
. 0r-0CT-T8 13:5C

00Ts18
00™sie

00110C

00C04L
ST
85&545
000210
000001
poid412
0363542
100000
007416

222770
007426

007s0e
007s10
30:208

0372580

000010
007510

0133y
00.000
000400
000001
010000

PARY 2

00210
D0T4ee

00C0N0
IC7ct

80737C

207426
00742k

007372

007372

ac74de
007372

JACYLL 2711006
e SICE THE BUSS

18:

4s:

cs:

2s:

CLR
CLR
MOV

SCOP!L
MOV

#3o2A

o0 -t —
AOAY

CO6

14:14 PRGE 67

gr-0C7-7¢t

DRIVS
RO
sDRIVO,RI

8STRCK, SP

8SCLR, RKCS2(RS

110, TEMPI
PC, ERDY
128

RO, RKCS2(RS)

:8 CF DRIVES PRESENT
: DRV RDDK
DRV FLRG

;RESTORE STK PTR

:SUBSYSTEM CLERR
;?ET TIMEQUT
:FIND RDY

;RDY NOT SET BY END OF SCLR
1SEECT THE DRIVE ADOR

eSELORV, RKCS1 (RS) ;SELECT DRIVE CMD

T10, TEMP!
pC . FROY
11?

8CERR, HCS!
28

HMR2, TEMP!

:FIND RDY
+NO RDY RFTER SELECT DRIVE CMD.

84C<ORVMSK) , TEMP]

RC, TEMPI
38

RO

4§
DOPCH
-3 ]
DRIVS
{R1)

§-RLF
RO, - (SP)

l

C

<1 9
PC,BYP

1

(R1)+

RO

#8. ,R0

13

DRIVS

108

76

STS

#MDS, HCSe
6%
BUFE,HCS2
7S

#80RA, HDS
8s
#NEC,HCS2

:S/B SAME

:SEE IF XXDP CHRIN MODE

: INC DRIVE COUNT,
;SET DRIVE PRESENT FLRG

:;;nvs gg zon TYPEOUT
2160 TYPE--OCTAL ASCII

s+ TYPE 1 DIGIT(S)
; ; SUPPRESS LERDING ZERCS

; TYPE BYPARSS DR 8
sWRITTEN DR 8 DOES NOT MATCH RKMRZ2 CR @

:SHIFT PTR TO NEXT DR. FLAG
:INC DR &

;MORE LEFT.

:NO DRIVES FOUND ON BUSS
;SETUP CORRECTLY
:AND PRESS °"CONTINUE®
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CIRGNOSTIC PART 2 MACYIL 2701008) OP-0C™-T& 14:14 PRGE 68 SE; I:E
0lT-78 13:50 T2 SI2E THE BUSS
901424 BEQ 98
900743 BR 1
37 03T2SC 68: ToR PC.BYP :TYPE BYP DR 8
1 éaﬁon 2 :MCS D 75:?20
000737 8R cs
004737 03728C ~s: ISR PC,BYP
124003 ERROR 3 : JFE DETES"ED
00C733 8R cs
032737 [01000C 20T3"2 BS: BITY 8NED, HCS2
301713 BEZ 4
104401 0Sz323 TPE MSG15 DRV
0100% MO\ Ro.-.5p° ::%ﬁPVE RO.FOR T1PEOL”
MM
10440 TYPQS a0 TYPE--CCTAL ASCI!
ac. BYTE | ::TYPE 1 DIGITS)
002 YTE ) - . SUPPRESS LEACING ZERCS
140:2 ERROR  I© :ORA 8 NEC BC™H SET
0007 BR 5§
0473~ 037250 3§: ISR PC,BYP
zaqgg: Eﬂmon 3; NG DRA 3 NO “NED = OTHER PORT SE_ECTEC
137 nigicd 17§: ™ NUDRV
- 22202002 RR R R RRRARARRRRERERRERRARRRERRRR R RN FRRRRRRIR 2RI 2S
#TEST 3 VERIFY OPERATOR DRIVE SELECTIONS
;0
ie THIS TEST 1S ENTEREDC OMLY IF DRIVE SELECTION IS NO™
i ¥ DEFAULTED. "EVERY DRIVE FROM 0 TC = 7€ ADORESSED 3
Le FONTROLLER ERRCR ‘CERR. IS EXAMINED. IF NCT SEF, 7
‘e PROGRAM WILL ROSUME THE DRIVE 15 PRESEN]. 17 whoe “HEN g =
b 70 SEE THATY THE DRIVE WAS INPUTTED FOR YESTING. IF N7, 1F Wiod
" BE AN ERROR. IF CERR WAS SET. THAT DRIVE Wl.. BE BYPASSEC
iy INLY IF THE ERROR WAS A RESULY OF MDS OR UFE SET 2R BCTh
L # NET 8 DRA RESET .WRCNG PORT). IF ZERR 1S & RESULT OF
;¥ NED OMLY, IT IS CHECKED RGAINT THE INPLTTED INFOR 0
‘8 VERIFY It WRS NCY SPECIFIEL.
-
e RO R PR PR R R R R RRE R AR RN AR R R R RN R AR RRA RS AR ERAERERERRERRER2OAES
00000 §r3:  SCOPE
212737 Q003C) 2CI1L7e MOV 8], $TIMES ::D0 1 ITERATION
0:27% GC..30 MOV sS¥ACk, 5P :RESTORE STk PR
30€300 CLR RO :DRIE ADOR
012701 007%.2 s MOV sCRIVO,.R! :DRIVE F.RG
104415 " SCOP1
RI2706 001100 MOV 8STACK, SP :RESTORE STk PTR
012765 0OOOM0 00QCIP MOV 8SCLR,RKCS2.RE. ;SUBSYSTEM C EAR
0:3737 00i+.2 OC742E MOV T10.TEMP. 13ET TIME oY
004737 036542 ISR PC. FROY +FIND RDY
104120 ERROR 120 NG RDY AFTER SCLR
£1306€ 000GC.2 MC\ RC,.RKCS2 RS, :ORV RCOR




EOB

i8S ok 261E ::.: NSTIC PART 2 "1 27, SEZ 2063
ToAETI RT T ASIIIRMaiEn 13 EAITS ot I Nt L

3323 :x::gs ..a*ss 200001 9\«993%2 nﬁ -s&ogv ms.ns SELEZT DRIVE M

- - A.’b [©+9] !

35w X~z Txiis y i .FING RCY

33% ...més ﬁg:.x' grROR  11% ;wc"ﬁo'r AFTER SE.EC” ZRIVE oML.
33~ S4T30 13200C  3CT370 gcT BCERR, MCS!

378 Div? g c$

3379 3y 1353 ocms 00426 MOV HMR2, TEMP

338° .‘:3503 oNIZTY7 *wes 0426 8 -é 3 vffs“"mﬂsa

ﬁé bl i 48] %zgw BNE §2

3383 ll4Tee O0ST!l 118: vgY Ry

3384 Q1uveN  QOINIT B 5§

814766 ""Sé "y i3 Rle SHIFT PTR T3 NEXT DR FLAG
A1u7?0 D08z INC RC : TN DRe

3387 Ql47r2 0ez~X 000C!IC R 2 8. .RO0 .
289 QWTTE L) BNE .8 MORE _EF?

3323 015000 B8R *STy 123G TO NEXT TEST

3.5'»9:1 215002 004737 1037250 3s: ISR PC.BYP : TRY BYPRSS DRIVES

3332 0:83% 1ow00! ERROR | 'WRITTEN DRs DOES NCT MATCH RC™R2 CRs
3393 QI5Ci0 d0s?il 57 (R]

3% 018012 DC17eS BEQ y§ -BRANCH IF NOT SPE- BY IMPLT
3295 0I50i4 N0S33® 707SIO 128:  DEZ BRIVS 'CEZREMENT TOTAL DRIVS

3396 015020 D351 CLR Ri. :ZLERR DRIVE FLAG

ggg 015022 20071 BR 48

3399 015024 0Q4T37 037250 58 ISR P .BYP i

}OC SIEC3C  10N0TS EBROR  § :OR PRESENT BUT NC” SPECIFIES BY JPERATOR
X aa 818538 , SR 48

03 0ISO™ 032737 001000 003 o8 81T 8MDS, HCS2

M™% 0:EXN2 001327 BNE 6$

M0E AISDMN (032737 00000 0DO73T? g1y SUFE, HCS2

306 Ni8362 (0T1037 BNE d 1

M07 018064 G377 51 00THIZ 817 8DRA, HOS

58 Q0iShe2 Of! e 8s

N9 01264 (22?37 010000 00737 B! SNED , HCS2

N0 D1E072 L4323 BEG as

Mi1 018979 DOGNON aR .08

M2 218076 032737 210000 207372 88: BIT SNED, HCS2

M3 DISIY BDI73% BEQ 1:§

14 DIE10& 00ETl! 108: veT (Ry;

33:52 01510 D0L726 BEQ 48

17 01S112 004737 037250 ISR PC.BYF . TYPE BYPRSS DRIVES

MiB 0iS116 104006 ERROR b

33.%_2 018120 000735 BR 128

33:22 935%52 983737 037250 6S: éggm sc.evp ;;gge D?}'E“?Eoom"

c . ! : c

g:gg 518130 600925 gs

M2 015132 00N737 037250 78 ISR PC.BYP

26 CiE13% 104003 ERROR 3 :UFE DETECTEC

Mz7 CIEIN0 000756 s

W
£
n
0
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UNIBUS nncs oné ’lhuhOS’IL PART 2 MACYL: Z7.1008) 07?-0C™-T& .4:14 PAGE 70 SEG 0070
DZREIC.P ?-0¢0 0 13 VERIFY OPERATCR DRIVE SELECTIONS
A cigxua oy rest i :Egan 5C°B*P DRA & NED RESET - OTHER PORT SELECTED
1 : | - J
2 B e &
g:ga £15152 001237 8BNE '8 :BRANCH IF MORE LEFT.
g:as
N :THIS PART OF THE PROGRAM WILL BE REPERTED FOR ERCH
g:gg -onzvz PRESENT
g::g su~ar cgnrnxns THE ADORESS OF THE DRIVE CURRENTLY
42
2443 15154 0205037 201532 NUDRV: oLR BYPCERR ;ENTER HERE FROM LAST TEST
33::54 ALLOW CHECKING CERR IN 'FRDY'
3"“5 CERERRER R R AR IR R EERE R R ER R R R R R AR R R AR R R R RRREREEEREREDEEEEEE
g::g tTEST 4 FIND NEXT DRIVE TO BE TESTED
;i
449 - THIS TEST FINDS THE NEXT DRIVE PRESENT 3 PUTS THAT
M50 L E ADDRESS IN 'SUNIT'.
5] b THRO cno T rugsrgb OWING TESTS, THE onxve TESTED IS
245 i+ ESS IS IN 'SUNIT'
3‘45'4 .. SRERERRERREREREERIETIET TR ERE IR R E SRR S EEEEEEEEEEEEEERER
3455 015160 0ODOOM $ST4:  SCOPE
4EE COIS162 012737 000001 001174 MOV sl srrnss 1 ITERATION
3457 0IS:70 012706 001:00 MOV 85tack, S hssvone STK PTR
88 QI1S174 012737 OCO004 0012: MOV $SIN-] STE:TN
g:gg 018202 012737 000004 001102 MOV 8§TN-1, STSTNM
36! 018210 Q05737 007510 15T DRIVS nnv RIVES PRESENT?
3462 015214 0DIoDM BNE 4§ 8 E
463 DI1SZ16 104401 053237 TYPE MSG27 RLL onxvss TESTED
g:gg 015222 000137 036062 IMP $EOPI :NO, GO TO END
466 015226 9013701 00.346 4§: MOV DRVPTR,R1 :ADDR OF NEXT DRIVE FLAG
ME7 015232 005737 001220 757 §DEVCT' ‘18 rxnsr ORIVE S8EING CHECKED
3468 015236 001402 BE 3 28 :YES, BRANCH
34£9 015240 005237 001222 18: INC SUNIT : INCR onxve ADDR TO NEXT DRIVE
3470 015244 00S721 28: 157 (R1}+ :1S DRIVE PRESENT”
M71 D154 001774 BEQ 18 'NO,FIND NEXT DRIVE PRESENT
3472 018350 005737 007502 TST DDPCH :DDP CHAIN MODE?
2473 DI5254% 0OI403 BEQ 3§ :NO, BRANCH
3474 D1S25p 005737 0Ol222 31 SUNIT :YES, IS IT DRIVE 0°
7S 015262 001766 BEQ 1§ :1f YES, DON'T TEST DR O
376 01E264 010137 001346 38: MOV R1 onvprn :STORE POINTER TO THE NEXT DR. FLAG
3477 016270 104401 052323 TYPE MEGL s *DRIVE™
3478 015274 013700 001222 MOV tunzr RO
3353 015300 010046 MOV RO,-(4P) ,,snveEno FOR TYPEOUT
3ME! 015302 104403 TYPOS G0 TYPE--OCTAL ASCII
3482 0IE304 001 JBYTE | :TYPE 1 DIGIT(S)
g3 015305 000 .BYTE 0 ,,suppnsss LERDING ZEROS
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MACY1] 27(1006) 07-0C7-76 14:]4 PRAGE 71

™ FIND NEXT DRIVE TO BE TESTED
TYPE ,SCRLF
PFSRT: :ENTER HERE FOR POWER FRIL RESTARTY
i liiil!iilil!!ii!!lil!lliili!!!iillliillliiliili*l!lill*l*!!&!li
::TEST g PRINT DRIVE SERIAL NUMBER
L ¥ THIS TEST READS & PRINTS THE DRIVE SERIAL # FROM MSG A, WCRD 1l
‘¥ IN BCD & IS PERFORMED ON THE 1ST PASS ONLY
1R
L 122222222 X XTI XTSI ISR ISIZ2S2 2SI S22 LS
¥815:  SCOPE
MOV 81, STIMES ::D0 1 ITERATION
MOV sSYACK, SP 'RESTORE STK PTR
157 $PASS
BNE 1576 .:GO TO NEXT IF NOT FIRST PASS
JSR PC.SJBCLR +00 SUBSYS CLEAR
ERROR 24 +CERR AFTER SCLR
TYPE MSG1b :DRIVE StRIAL NO.
MOV 83, RKMR] (RS) :SELECT BYTE 3
ISR PC.GSTAT :GET STATUS
MOV HMR2 Rl :GET SERIAL
MOV #30CtVL  RY :GET ADDR CHAR BUFF
MOV R4, - (SP) :STORE ON STRCK FOR $SUPRS
MOV $3.R3 :SETUP CHAR COOUNT
Egt Si :INITIALIZE BIT POSITIONS
18: ROL Rl :GET NEXT 4 BITS
ROL R1
ROL R1
ROL R}
MOV R1,RO :GET WORKING COPY
BIC 8177760,R0 :CLEAR ALL BUT LOW 4 BITS
BIS 260 RO :CONVERT T0 RSCII DIGIT
nga sg,tn4)+ :PUT ASCII DIGIT INTO CHAR BUFF
BNE 1§ :BR IF ALL 3 CHARS NOT DONE
CLRB (RY) ELSE INSERT NULL TERMINATOR
JSR PC, $SUPRS : TYPE
TYPE L SLRLF
TYPE  ,SCRLF
HH EEREEEEREEE IR R EEE RN R T EE R E R TR R TN SRR EEERERE
:4TEST 6 SET VV WITH PACK COMMAND
;l'
b IF vV IS RESET, THE PACK COMMAND IS USED TO SET IT.
|
s s RERRERERERENEEREEE RN RN R EEEEE R R R R E RN EEE R EEEEEREEEREE
tSte:  SCOPE
MOV 8!, STIMES ::D0 | ITERATION
MOV sStack, sp :RESTORE STK PTR
JSR PC,SUBCLR
ERROR 24 :CERR AFTER SCLR

SEQ 007!




015472
015500

015802
015504

QISE10
Q15514

018516

01css2
01555y
015562

015566
015572

032737
001324

104415
012706

004737
104024

012785
012737
004737
104116

032737
001001
104027

000004
012737
012706

004737
108024

012765
013765
012765

COC:00

001100
04045¢e
000003

000010
036542

000100

000001
001100

O404s2

100000
00lzee
000013

PART 2

007416

000000
007426

007416

Q01174

000000
000010
000000

s G0 B BT VLW WL CE NIV W BN S WL G W B B B

DA E R 2 8 8 B 8 8 8 B 8 5 & B B 8 B8N ¥

MACY1l 27(1006)
T8

HOB

07-0CT-76 I4:14 PAGE 72

SET vV WITH PACK COMMAND

BIT
BNE

SCOP1
MOV

JSR
ERROR

MOV
MOV
JSR
ERROR

BIT
BNE
ERROR

80. VV, HMR2
O\ ::GO TO NEXT TEST IF vv SET
#STACK, SP :RESTORE STK PTR

PC,SUBCLR
2y ; CERR AFTER SCLR

$PACK ,RKCSI(RS) ;CMD TO SET WV
810 TEMP]

PC, FROY :FIND RDY

116 :RDY NOT SET AFTER PACK CMD

8D. VV, HMR2
1517 ::GO TO NEXT TEST IF VV NOW SET
27 :PACK DID NOT SET V.v.

;il!ll*l*!ﬁl!*l!llll*lllllllllllI!!l!!!lll!lli!il!lii*ii!i*i*!i*i
;RTEST 7
L

-e

17:

READ & SAVE BRD SECTOR INFO & TYPE PACK SERIAL #

THIS TEST VERIFIES THAT CYL 410, TRACK 2 CAN BE READ.
THIS AREA CONTAINS BAD SECTOR INFO WHICH IS WRITTEN BY THE
FACTORY DURING MANF. ALL BAD SECTOR INFO (BSE) WILL BE STCRED

AT THIS TIME TO MASK FUTURE RERD HERDER OR DATR ERROR PRINTOUTS.

St. 0072

SECTORS 0,2,4,6,8 CONTRIN IDENTICAL INFO FOR 22 SECTOR HARDWARE DETECTED BAD SEC
SECTORS 10,12]14,16,18,20 CONTAIN IDENTICAL INFO FOR 22 SECTOR SOFTWARE DETECTED

SECTORS |

7,9 CONTRIN IDENTICAL INFO FOR 20 SECTOR HARDWARE DETECTED BAD SEC

3,5,
SECTORS 11,13)15,17,19,21 CONTAIN IDENTICAL INFO FOR 20 SECTOR SOFTWARE DETECTED

IF BSE INFO CANNOT BE READ, OR IF AFTER RERDING THE BSE INFO
IT IS DETERMINED THAT AN ALIGNMENT CARTRICGE IS USED,

A MESSAGE WILL BE TYPED INDICATING THAT ALL

FUTURE FORMAT AND READ-WRITE TESTS WILL BE BYPRSSED.

THIS IS DONE SO AS NOT TO DESTROY BSE INFO OR AN RLIGNMENT PACK BY WRITINS

THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY.

SCOPE
MOV
MOV

JSR
ERROR

MOV
MOV
MOV

$o RN ERR T I I IEA 30t O A 3 00 3 0669 I I I3 3 00 3 00 303 30 36 06 36 96 00 4 3 3 3 36 3 % 3 o

81, STIMES ::D0 1 ITERATION
sstack, SP RESTORE STK PTR

PC, SUBCLR
24 :CERR AFTER SCLR

$CCLR,RKCS!(RS)
SUNIT. RKCS2(R5)
$RECAL , RKCS1 (RS) :RECAL CMD

:RESET C¥L DIFF/OFFSET 8 CYL ADDR REG




OZRGIC
3597

3598
3599

310

PRRERRE
N £ W)

R
MY+ -
n—0Wwo

P11l

0iSkl6
015624
015630

015632
015640
015644

15652

18654
015656
015664
0iS670

015672
015700
015706
015714
815722
015726
015730
015734

07-0CT-78

013737
004737
104124

012765
004737
032737
001001
104244
013737
004737
104055

012765
013765
012765
013737
004737
104151
004737
002401
104154

004737
104024

00E037
005037

012737
9]

013765

0127865
012785
012785

13:50

001412
036542

000001
040100
020000

001412
037056

100000
00l222
000005
001412
03e542

037Ce+

040452

007430
007432

003352
007434
001000
007436

000632
177400
000021
001424
03es4e

040100
100000

010340
007462
001720
000001
007470

UNIBUS RkO6 DRIVE DIAGNOSTIC PART 2

007426

000026
007416

007430

00C000
000010
000000
007426

007434
000004
007436
000006

000020
000002

000000
007426

007370

007460

007464
007466

MACY1l 27(1006)
17

E48:

658:

18:

106

g7-0C7-76 14:14 PAGE 73

READ 3 SAVE BAD SECTOR INFC 3 TYPE PACK SERIAL #

MOV
JSR
ERROR

MOV
JSR
BIT
BNE
ERROR
MOV

JSR
ERROR

MOV
MOV
MOV
MOV
JSR
ERROR
JSR

BR
ERROR

JSR
ERROR

CLR
CLR

; IN RKMR2 & RKMR3 RESP.

710, TEMPI :SETUP TIMEOUT
PC,FROY - ;FIND RDY )

124 :ROY NOT SET AFTER RECAL CMD

#1,RKMR] (RS) +SELECT WORD 1

PC. GSTAT

ggsnrz,unaa

244 :RTZ NOT SET DURING RECAL CMC

110, TEMP2 :SETUP TIMEOUT

PC,FATT] :FIND ATTN

55 :NO ATTN AFTER RECAL CMD
8CCLR,RKCS1 (RS)

SUNIT RKCS2(RS) ;DRIVES

8CLEAR, RKCS1 (RS) :DRIVE CLERR CMD

T10, TEMP] :SETUP TIMEOUT

PC, FRDY +FIND RDY

151 *NO RDY AFTER DRIVE CLERR CMD
EngSTRTN :TEST FOR ATTN

154 :ATTN NOT CLEARED AFTER CRIVE CLEAR CMD

PC,SUBCLR
24 ; CERR AFTER SCLR

TEMP2 :SECTOR CTR

TEMP3 :0=22 SECTOR HARDWARE DETECTED TABLE
:1=22 SECTOR SOF TWARE DETECTED TABLE
12=20 SECTOR HARDWARE DETECTED TABLE
:3=50 SECTOR SOF TWARE DETECTED TABLE

$BSE22H, TEMP4  :STORE 22 SECTOR HARDWARE BSE ADOR.

TEMPY, RKBA(RS)

21000, TEMPS s TRACK 2, SECTOR O

TEMPS, RKDA(RS)

#410. ,RKDC(RS) ;CYL 410
$-256. . RKMC(RS) :LORD WORD CT
sRODATA, RKCS1 (RS :READ DATA COMMAND

750000, YEMP1  ;SETUP TIMEOUT

PC,FROY ;FIND RDY )
226 :NO RDY RFTER READ DATA CMD
PC,GSTAT :GET FRESH DATA

ggéna,ncs1

227 : CERR AFTER READ DATA CMD

#<0'D.SPIN'D.DRDY!D.VV'D.DRA) ,E.R0 ;EXPECTED MSG RO
E.BO -EXPECTEC MSG' B0
#<D.SPOK'D.CART!D.DOOR!D. BRHM!D.SSP> ,E.Al ;EXPECTED Al
sl E.BI :MSG 1D FOR EXPECTED’ MSG Bl

E.R2 ‘EXPECTED MSG R2

SEG 0073

a
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UNIBUS RKOB DRIVE DIAGNOSTIC PART 2  MACY1l 27(1008) 07-0CT-7& 14:14 PAGE 74 SEG 0074
DZR6IC.P1I  07-0CT-76 13:50 17 READ 8 SAVE BAD SECTOR INFG & TYPE PACK SERIAL #
3153 016114 012737 000002 007472 MOV #2,E.B2 :MSG 1D FOR EXPECTED MSG B2
%gg 01el22 012737 000003 00747¢ MOV 3 E.B3 :MSG ID FOR EXPECTED MSG B3
3656 016130 004737 037264 ISR PC, CHKMSG : CHECK MSGS RO, BO, Al, Bl
3657 016134 000000 JWORD  0'0'0 +8 MSGS SPECIFIED HERE
3658 016136 104054 ERROR 54 :MSG AD ERROR AFTER READ DATA CMD
3659 016140 104028 ERROR 26 MSH BO ERROR
3660 016142 104056 ERROR 56 :MSG ALl ERROR
333% 016144 104030 ERROR 30 'MSG Bl ERROR
3663 016146 004737 04O4S2 JSR PC, SUBCLR
gggg 016152 104024 ERROR 24 :CERR AFTER SUBCLR
3666 016154 005237 007430 INC TEMP2
W67 016160 023727 007430 00000S CMP rgnpa,cs :READ ALL S SECTORS?
3668 OI&166 001023 BNE 5
3669 016170 005737 007432 75T TEMP3
3670 0!6174 001002 BNE 2§
%71 016176 104233 ERROR 233 :CANT READ SECTORS 0,2,4,5,8
gg;g 016200 000430 ER 38
3674 016202 023727 007432 000001 @28: CMP TEMP3, 81
3675 016210 001002 BNE 93
3676 016212 104230 ERROR 230 :CANT READ SECTORS 10, 12...
%;g 016214 000422 BR 33
3679 01216 023727 007432 000002 4S: CMP TEMP3, 82
3e80 016224 001002 BNE 6%
| 3681 016226 104234 ERROR 234 : CANT RERD SECTORS 1,3,5 ...
| gfégg 016230 000414 BR 35
| 3884 016232 104231 6%: ERROR 231 :CANT READ SECTORS 11,13,15 ...
SSSE 016234 000412 BR 33
| 3687 016236 013765 007434 000004 SS: MOV TEMPY,RKBA(RS) ;RESTORE TABLE ADDR
388 QOleodd 062737 000002 007426 ADD 82, TEMPS *RERD 2 SECTORS FROM LAST
3689 Qle2s2 013765 007436 000006 MOV TEMPS, RKDA (RS)
323? 01£260 000652 BR 1§
3692 016262 005237 001526 38: INC BSERR :SET BSE FLAG
3633 Q0l6266 000553 BR 75T10 : G0 TO NEXT TEST
3694 016270 005737 003360 8s: 15T BSE22H+6 : YEST CARTRIDGE TYPE
I 3695 016274 001404 BEQ q$ :BRANCH IF DATA CARTRIDGE
3E9% Ole276 104235 ERROR 235 : ALIGNMENT CARTRIDGE USED
3697 016300 005237 001526 INC BSERR :SET BSE ERROR FLAG
%g 016304 000476 BR 108
3700 016306 005237 007432 9s: INC TEMP3
3701 016312 023727 007432 00000I CMP TEMP3, 81
3702 016326 001020 BNE 118§ ‘
3703 016322 005037 007430 CLR TEMP2 :SECTOR CTR
3704 016326 012737 005352 007424 MOV $8SE025, TEMPY  :STORE 22 SECTOR SOFTWARE BSE ADDR
3705 016334 013765 007439 000004 MOV TEMPY, RKBA(RS)
3706 016342 012737 001012 007436 MOV 21012, TEMPS : TRACK 2, SECTOR 12(8)
| 3707 016350 013765 007436 000006 MOV TEMPS | RKDA(RS)

3708 016356 000137 016006 JMP 1§ ; REPERT




DIReIC.

3709
3710

Pll

016362
016370
gle37e
016376
016404
gle4l2
016420
016426

016432
016440
016442
016446
01645y
016462
016470
016476

016502
016506
016510
0le514
016520
016524
016530
01534

016540
016544

07-0cT-7¢

023727

012765
013737
004737
104131

013737
004737
104132

032737
001401
104210

13:50

007432

007430
002352
007434
001001
007436
016006

007432
007430
004352

7434

1013
007436
016006
001216

052361

001208
o4o4s2

000017
001414
036542

001424
037152

100000

JNIBJUS RxC6 DRIVE DIQuNOSTIC PART 2

000002

007434
002004
007436
000006

000003

007434
000004
007436
000006

000000
007426

007426

007370

MACY1l 27(1008) 07-0CT-76 14:14 PAGE 75
17 READ 8 SAVE BAD SECTOR INFG 8 TYPE PACK SERIAL
11:  CMP Tsnpa,sa
BN *E
L MP2 : ZECTOR
MOV 85SESOH, TEMPY i STORE 20 sscroa HARDWARE BSE RCDR.
MOV TEMPY, RKBA(RS)
MOV #1001, TEMPS : TRACK 2, SECTOR 1
MOV TEMPS RKDA(RS)
IMP 1§ : REPEAT
128:  CMP TEMP3, 83
BNE 108
CLR TEMPE :SECTOR CTR
MOV $BSE20S, TEMPY  :STORE 20 SECTOR SOFTWARE BSE ADDR
MOV TEMPY, RKBA(RS)
MOV #1013 TEMPS : TRACK 2, SECTOR 13(8)
MOV TEMPS | RKDA(RS)
IMP 18 : REPEAT
108:  TST $PASS
BNE TSTlO G0 TO NEXT TST IF NOT 1'ST PASS
TYPE 617 énRT SERIAL #
MOV iassaaﬂ -(SP)
JSR PC, §0820 : CONVERT DBL BINARY WORD TO OCTAL
ISR PC. §SUPRS : TYPE SERIAL 8
TYPE  ,SCRLF
TYPE | SCRLF
JSR PC,SUBCLR
ERROR 24 :CERR AFTER SCLR
:G0 BACK TO CYL O
MOV ssssx RKCS1(RG) ;SEEK CMD
MOV TEMPI :SETUP TIMECUT
JSR PC #Rov :FIND RDY
ERROR 13} :NO RDY RFTER SEEK CMD
MOV 150000, TEMPL  ;SETUP TIMEOUT
JSR PC, FATt2 'FIND ATTN
ERROR 132 :NO ATTN AFTER SEEK CMD
BIT $CERR, HCS1
BEQ BES
ERROR 210 : CERR AFTER SEEK CMD
668:
.SBTTL WRITE TESTS
; o S 3030 U6 8 3 336 330 36 36 36 36 3 96 36 36 36 96 36 3 36 96 36 3 36 36 3 3 3 36 3 3 3 3 3 3 % 3 % 3t 3 3 3 3% % 3 3% X I % % % ¥ ¥ % %EE
irssr 10 BRSIC WRITE DATA TEST; 1 WORD
!; THIS TEST VERIFIES THE RBILITY OF THE DRIVE TO WRITE JUST ONE WORD,

KOB

SEG 0075




UNIBUS RkOb ODRIVE CIRGNOSTIC PART 2
0?-3cT-76 13:80

CZRbIC.PI1I

3765

016616
0lee20
0lekee

016632
Qlee36
016640
Ql1eb4Y
016650

016650
016654
016656
016662
016666

016672
016676

016700
016704
0186710
016712
016716

016722
016726

016730
016736

016744

016752
016760

017022

000004
012737
012706

005737
001404
104401
000137

005737
001406
104401
104401
000137

0g4737
104024

005237
012700

005C20
0lezeg
012720

020027
001370

012765
012765

012765
013737
004737
104200
004737
032737
001405
104201
104401
000137

104415
012706

004737

000001
001100

001340
052504
031706
001526
054343
0531585
031706

o404s2

007354
001536
140000
140000
001742
001536
177676
000027
0014e4
036542
040100
100000

053155
031706

001100
o404c2

001174

000004
000002

000600
007426

007370

MACY1l 27(1006)

T10
i ¥

-e @erwe @

*
*
#*
%

o »

§T10:

DOWRT:

cs:

13:

E4S:

LOG

07-0CT-76 14:14 PAGE 76

BASIC WRITE DATA TEST; 1 WORD
RLL SECTORS ON CYL 0 ARE GIVEN IDENTICAL HEADERS 3

Bertr bRReS - Tare 1ectepRERtoFE Rt YTANReET R TEE EeorE BF

FOR A WRITE ERROR.

SCOPE
MOV
MoV

TST
BEQ
TYPE
JMP

TST
BEQ
TYPE
TYPE
JMP

JSR
ERROR
INC

P o IR I3 0 3 2060000 036 062 390 362 3 303 002 363 3 3 00 3 36 6 36 36 3 30 3 38 3t 3 3 36 96 96 96 3 3% 3 3% 96 3% 3 3

1 STIMES :-D0 1 ITERATION
sStAcK, SP : RESTORE STK PTR

BYPWRT

DOWRT

MSG19 :BYPASSING WRITE TESTS
tImMING
BSERR :SEE IF ALIGN CART
28 sBR_IF NO

, MSG40 *BSE OR ALIGN CART USED
??g?sg : ABORTING DATA TESTS

PC, SUBCLR
24 ; CERR ARFTER SCLR

BAOHOR ;USED FOR VALID HALT
#HDTAB, RO ;MAKE ALL CYL O HEARDERS IDENTICAL
(RO)+ ; HERDER WORD O: CYL O

#140000, (RQ)+  ;HEADER WORD 1: SECTOR O
#140000, (RO)+  ;HERDER WORD 2: XOR OF 1 8 2

RO, 8HDTAB+132. ;ALL HERDERS DONE? (22X6=132)
1§ ;BR IF NO

!

$HDTAB, RKBA(RS) ;HEADER TABLE
$-66. ,RKWC(RS) :WORD COUNT

8 WRHEAD)  RKCS1 (RS) - WRITE HERDER CMD
150000, TEMPI ‘§§§89R0¢I”E°“T

PC,FROY :
200 :NO RDY AFTER WRITE HEADER CMD
PC,GSTAT :GET FRESH STATUS
g&%RR,HCSl
201 : CERR AFTER WRITE HEADER CMD
MSG26 : ABORTING DATA TESTS TO DO TIMIMG TESTS
YIMING
8STACK, SP ;RESTORE STK PTR
PC, SUBCLR

SEG 0076




UNIBUS

DZRbIC.

3821

Rk(b
P11

017026

017030
017034
017042
017050

17056
17064
17072

017320
017326

IVE DIAGNOSTIC PART 2
07-02T-76 13:50

104C24

005037
013765
012785
012765

012785
013737
004737
104011
0Qu737
032737
001465

032737
001421
004737
000455

005237
023727
001003
104046
000137
012765
000137
104012

012737
005037
012737
012737
005037
012737
012737

004737
000003
104052
104023
104053
104025
104401
000137
104063

012737
005037
012737
012737
005037
012737
012737

001406
001406
001814
1772777

000023
001424
036S4e

040100
100000

000200
O42l22

001406
001406

017352
100000
017034

010340
007462
001720
000001
007470
000002
000003

037264

053155
031706

010340
007462
001720
00000}
007470
000002
000003

CC0306
000004
000002

000000
007426

007370

007404

000a1e2

000C00

007460

007464
007466

007472
007476

007460

007464
007466

007472
007476

MACY1l 27(1006)

T10

3%:

659:
B6S:

67%:
£8S:

07-0C7

MO&

=76 1M4:14 PAGE 77 SEG 0077

BASIC WRITE DATA TEST; 1 WORD

ERRCR

CLR
MOV
MOV
MOV

MOV

24

SECTOR
SECTOR,

;CERR AFTER SCLR

RKDA(RS) ; TRACK/SECTOR %

80ATA1, RKBA(RS) :DATA TO BE ALL 1°'S
8-1,RKNC (RS) WORD COUNT=1

8 (WRDATA> . RKCS1 (RS) -WRITE DRTA CMD

150000, TEMPI -SETUP TIMEOUT

PC, FROY ‘FIND ROY

11 NO RDY AFTER WRITE DATA CMD

PC,GSTAT 'GET FRESH STATUS

océRR HCS1

688 :BR IF NO ERRORS

#BSE , HER :SEE IF BAD SECTOR FLAG

663 :BR IF NO

PC, TRUERR :ELSE SEE IF SECTOR LISTED IN BSE TPBLE

¥ ‘RETURN HERE IF NO

SECTOR RETURN HERE IF YES

gggroa,uxn. snslxo gonssc SECTORS BAD

46 : ABORTING TEST DETECTED 10 BAD SECTORS
:BYPASS TEST

cs
#CCLR,R
33
12
#<0!'D.S
E.BO
l(D SPO
.Bl
E ha
#2,E.B2
03 E.B3

PC, CHKM
T A2!T

MSG2b
TIMING
63

KCS1(RS) ;TRY ANOTHER SECTOR
;CERR WITH WRITE DATA CMD

PIN!D.DRDY!D.VV!D.DRA> ,E.RC ;EXPECTED MSG AO
. EXPECTED MSG'BO

K!'D.CART! b DOOR! D, BRHM!D. SSP> ,E.Al  ;EXPECTED Al
MSG ID FOR EXPECTED'MSG Bl
:EXPECTED MSG A2
:MSG ID FOR EXPECTED MSG B2
:MS5G ID FOR EXPECTED MSG B3

SG s CHECK nscs no B0, Al, Bl
T.82'0 SGS SPECIFYED HERE
:MSG AQ ERROR AFTER WRITE DATA CMD
MSH B0 ERROR
:MSG Al ERROR
:MSG Bl ERROR
:ABORTING DATA TESTS TO DO TIMING

;BAD SECTOR NOT LISTED IN TARBLE

#<0!D.SPIN!D.ORDY! D VV D.ORA>, EDRO ; EXPECTED MSG RO

CTED MSG

E.BO
3(0 SP?K !D.CART! b DOOR'D BRHM!D.SSP) ,E.AL_ ;EXPECTED Rl

E ha
%2,E.B2
3E.B3

ID FOR EXPECTED’MSG BI
EXPECTED MSG A2
MSG ID FOR EXPECTED MSG B2
tMSG ID FOR EXPECTED MSG B3




NOB

INIBUS RkCE DRIVE DIAGNOSTIC PART 2  MACYIl 27(1008) 07-0CT-76 14:14 PAGE 78 SEG D078
DZReIC.P11  07-0CT-76 13:50 T10 BRSIC WRITE DATA TEST; 1 WORD

3877

3878 017334 004737 037264 ISR PC, CHKMSG :CHECK MSGS A0, BOD, Al, Bl

3879 017340 000003 JMORD  T.A2'T.B2'0 .8 MSGS SPECIFIED HERE

3880 017342 104052 ERROR 52 :MSG A0 ERROR AFTER WRITE DATA CMD

3881 017344 104023 ERROR 23 *MSH BO ERROR

3882 017346 104053 ERROR 53 'MSG Al ERROR

3883 017350 104025 ERROR 25 :MSG Bl ERROR

3884 0173¢S2 c§:

3885 HH FEFEERREEEEEEEEEEEPEE I E TR T %I W% EEEEE

gggg ;iresr 11 BASIC WRITE DATA TEST; FULL SECTOR

3888 Py THIS TEST VERIFIES THE ABILITY OF THE DRIVE TO WRITE

3889 L A FULL SECTOR. ALL 2EROS ARE WRITTEN BY THE WRITE DATA COMMAND

3899 ¥ 3 CHECKED BY R RD DATA COMMAND. A FURTHER CHECK IS PERFORMED

389] Ly BY THE WRT CHK COMMAND.

gggg : ¥ THE ABOVE IS REPEATED FOR AN ALL ONES PATTERN.

- ¥

3894 R ERERERER RN R R E R RN REEREEFRRRREAEE

3895 017352 000004 ¥&T11: Scope

389 017354 012737 000001 001174 MOV 81, STIMES ::D0 1 ITERATION

gggg 017362 012706 001100 MOV sStack, SP +RESTORE STK PTR

3899 017366 004737 Q40452 ISR PC, SUBCLR

338? 017372 104024 ERROR oM :CERR AFTER SCLR

39CZ 017374 012785 001536 000004 MOV sHDTAB, RKBA(RS) ;RESTORE TO 22 SECTOR

3903 0i7402 012765 177676 000002 MOV 8-66. ,RKWC(RS) :STANDARD FORMAT

gggg 017410 00S037 001352 CLR ToCYL

3906 017414 013737 001352 001366 MOV TOCYL,CALADD  ;SETUP

3907 Q17422 012737 000000 001474 MOV 0, HEAD 70 FILL

3908 017430 012737 000000 001502 MOV 80, FORMAT * HEADER

gg?g 017436 004737 041434 JSR PC.FHOTAB - TABLE

3911

3912 DI7442 012765 000027 000000 MOV #<WRHEAD> , RKCS1 (RS - WRITE HEADER CMD

3913 017450 013737 001424 00742b MOV 750000, TEMP1 SETUP  YIMEOUT

3914 Q17456 004737 036542 JSR PC,FROY :FIND RDY

3915 017462 104200 ERROR 200 :NO RDY AFTER WRITE HEADER CMD

3916 DI7464 004737 040100 JSR PC.GSTAT :GET FRESH STATUS

3917 Q17470 032737 100000 007370 BIT #CERR, HCS1

3918 017476 0OI40S BEQ 64s

3919 017500 104201 ERROR 201 :CERR AFTER WRITE HEADER CMD

3320 017502 104401 0S3155 TYPE MSG26 :ABORTING DATA TESTS TO DO TIMIMG TESTS

3921 017506 000137 031706 IMP YIMING

gggg 017512 E4S:

Z324 017512 005037 007354 CLR BADHOR :USED FOR VALID HALT .

3925 017516 10441S SCOP1 »

gggg 017520 012706 001100 MOV #STACK, SP :RESTORE STK PTR

3928 017524 004737 040452 JSR PC,SUBCLR

gggg 017530 104024 ERROR 24 :CERR AFTER SCLR

3931 017532 005037 001406 CLR SECTOR

3932 017536 013765 001406 000006 88: MOV SECTOR,RKDR(RS) ;SETUP SECTOR
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004737
000Cas

037264

0300CH

Co0C1C
000002

0000CC
00742k

a0=37c

007404

co22ie

00CCaC

Co74el

007464
007466

007472
007476

207460

007464
007466

007472
0C7476

MRCY!! 27.19008)
Til BREIC WRITE DATR

MOV
MOV
.8 BIS
MOV
50
MOV
?SR
ERRﬂR

£SS: MOV
ges: ERROR

678: ERROR
£88:

BO7

7-007-76 44: 1 PAGE 79
gst, FuLL SECTOR

sDATRO, RKBA.RS) :WRITE ALL 2°S
DA TAO, RO

8BR] kx~5¢ RS)

8-25b. , RKWC (RS )

8. JRDATA> . RKCS. (RS, - WRITE DATA CMC
150000, TEMP] SE;%PRB! out

PC . FROY
1 :NO RDY RFTER WRITE DATA CMC
3STAT :5ET FRESH STATUS
octnn HCS]
313 :BR IF NC ERRORS
ggi‘-*‘“ SEEIIF BAD SECTOR FLAG
PC. TRUERR +E. SE sss IF sscron LISTED IN BSE TABLE
574 ‘RETURN HERE IF NO
SECTOR :RETURN HERE IF YES
SECTOR, 8190. ‘ARE 10 CONSEC. SECTORS BAD
65§ :BR IF NO
46 :ABORTI! T;ST DETECTED 10 BAC SECTORS
4 ; ' BYPASS
g%CLR,RKCSL(RS) :TRY anornzn SECTOR
12 :CERR WITH WRITE DATA CMD

80'D.SPIN'D. onov-o vW!D.DRA> ,E.RC ;EXPECTED MSG RO
E.80 EXPECTED MSG BC
o\D spox C.CART!D.DOOR!G.BRHM'D. SSP) .E. Al :EXPECTED Rl

1.E.B :MSG 1D FOR EXPECTED MSG B!’
ha ‘EXPECTED MSG A2
2,E.B2 MGG 1D FOR EXPECTED MSG B2
aa £.83 :MSG ID FOR EXPECTED M5G B3
PC, CHKMSG <CHECK MSGS RO, BO, Al
T7.4217.82!0 .3 MSGS SPEC! riso HERE
5 -MSG RO tanon RFTER WRITE DATA CMD
23 MSH BO ERROR
53 :MSG Al ERROR
2¢ :M3G Bl ERR
,?;csg : ABORTING oavn TESTS TO DO TIMING
B3 :BRD SECTOR NOT LISTED IN TRBLE

#<0!D.SPIN!D.CROY!D.VV!ID.ORR)> ,E.R0 ;EXPECTED MSS RO
£.80 {EXPECTED MSG'BO
#<0.SPOK!D.CART!0.DOOR!D.BRHM!D.SSP> ,E. Al :EXPECTED Al

8] E.BI MSG 10 FOR EXPECTED MSG Bl

E.Re :EXPECTED MSG A2

82,E.B2 :MSG 10 FOR EXPECTED MSG B2

83.E.83 :MSG 10 FOR EXPECTED MSG B3

PC, CHKMSG : CHECK nscs AD, BQ, Al
T.h2'T.B2'0 568 sptcxrtso HERE

SEC 2079

— o —— — ——




INIBUS RKCd DRIVE DIAGNOSTIC PART &
DZREIC.PLL 07-0CT-76 13:50

020056 1040582
020080

020062
020064
020086
020070

020074
020100

020102
020110
020116

001100
040452
001406

006352
177400

020124
4005 020132

000021
001424
036542

040100
100C00

000200

053155
031706

100000

012737
005037
012737
012737
Q0s037
012737
012737

010340

g2
4038 (20202

020304
C20306
620310
020312
020312

012737 010340

000006
000004
000002

000000
007426

007370
007404

007404

CO7480

007464
007486

Go7472
007476

CO74e0

MACYL11 27(1006)
Tl

695:

708:

71%
738

728:

MOV 8<RDDATA) , RKCS1(RS)

Y en7

07-0CT-76_ 14:14 PRGE 80
BRSIC WRITE DRTA TEST; FULL SECTCR

ERROR 52 ;NS AD ERROR AFTER URITE DATA CD

ERROR 23 !MSH BO ERROR .

ERROR ©3 :MSG Al ERROR

ERROR 25 tMSG Bl ERROR

MOV = #STACK,SP sRESTORE STK PTR

IR PC,SUBCLR =
ERROR . 24 :CERR AFTER SCLR

MoV SECTOR,RKDA(RS)
MOV 8RDTAB, RKBA(RS)
MOV #-256. ,RKKC(RE)

; SETUP SECTOR

-READ DATA CMD -
MOV 150000, TEAPL ,Fgggp TiMEQUT

JER PC,FRDY ROY

13 :NO RDY AFTER READ DATA CMD
JSR PC,GSTAT :GET FRESH STATUS
BIT 8CERR, HCS!

BEQ . 728
Sé} ;gg&,usn :SEE IF BAD SECTOR .
ggaon ?35 :DETECTED BSE IN READ BUT NOT IN WRITE CMD.
TYPE MSG26 :RBORTING DATA TESTS

INP YIMING .

gég ;?gx,nsn , :SEE IF DATA CHECK ERROR

ERROR 21 :DATA CHECK ERROR AFTER READ CMD (ECC)

ER 733

ERROR 1M :CERR AFTER RERD DATA CMD.

MOV 8<0!D.SPIN!D. DRDY'D VV‘D DRA) , 5 .R0 ;EXPECTED MSG AO

CLR E.BO CTED MSG BO
MOV 8¢D.SPOK!D. cnnr'b nooa-o BRHM!D.SSP) ,E.R1 ;EXPECTED Al
MOV 81,E.Bl sHSG_10_FOR EXPECTED'MSG Bl

CLR E.A2 :EXPECTED MSG A2

MOV 82,E.82 :MSG ID FOR EXPECTED MSG B2

MOV 83.E.B3 :MS5G ID FOR EXPECTED MSG B3

JSR PC, CHKMSG s CHECK nscs A0, BO, A1, Bl

.WORD T.A2!T.B2'0 568 SPECIFYED HERE

ERROR 54 :MSG RO ERROR RFTER RERD DATA CMD
ERROR 26 :MSH BO ERRCR -

ERROR 56 :MSG A1 ERROR

sM5G Bl ERROR

MOV ¥<02D.SPINID.ORDY!D. VVID.DRA,E.AD ;EXPECTED MSG AQ

SEQ OO

L
iy i

3
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DO7

Qb DRIVE JIAGNCSTIS PART 2 MADNID 27,008 CP-OCT-TE  i4:i4  PAGE 61 SE% 208
Brl T 8Red3t-%e l2:8C i BRSI: WRITE CATA TES?; FuL. SECTIR
2032C ak e o0 LR £.8C iEXPECTEL wSG BC )
'*:35 ;S*g.’ ﬁr ~4g MoV 8 . SPOK!D.CART!L .JC"R _BRHM!Z SSP E.A. EYPEITEC Al
ot - ! B-dee wly el E.BI FOR ExPE.’E. W53 Bl
Viok Tolle ¢Sk hllle S By R ELAG | EaBeLTeE WS )
Ses4 212530 337022 OgTeT2 MGV $2.£.82 ~sa Ip m xve,'gs “S5 B2
pe23s2 A12°3t 03383 36°4B MOV 83.£.83 :MSG ID FOR EXPECZT %SG B3
220365 737 037284 ISR PC, CHKMSG :CMECK MSGS RO, BT, AL, Bl
3323% gﬁcga .WAORD  T.R3'7.B2'0 .3 MsGS SPéczrisg HERE
SCo20b  .OMISH ERROR &Y “SG AC ERROR AFTES REAC DA'A 2T
220370 10I36 ERRR 26 “SH B0 ERRIR
2oT:Te 1 JW3%6 RROR gs :M55 A] ERROR
2E3Em INIXC RROR  3C :M5G Bl ERROR
222376 L1273 62 "0\ SROTAB, Ri
:g:&‘ e 2$: v Rl LWl :ACTUAL WORC FOR TYPEQUT
e 210037 XieC MOV Rc.ube :EXPECTED DATA FOR TYPEQUT
2ei2 2203 “MP (R} . COMPARE READ DATA TRBLE AGAINS”
SR TR BEQ 32 ot ST S
IS St e ERROR :REAC oa'n c:' NOT SORPARE Wi™h 4RITE DA”
02020 2202”7 CTI6E 38: o R}, sROTRB5.2.
BoeN X136k BrE 28
220426 320037 XK.l P RC,DATAC
Qeo-3c DJC.4C! BEG 48
Co0e  30OwI3 B3R 5§
Z2043k 012765 JC1SIY 005004 +8: MOV 8DATA. RKBA.RE ;WRI'E Ac. L'S
ceo=-v 2.7 20:8:4 mCv DATA! : RC
22022 C.3te€ XCI406 200006 v sg:tch RKDA . RS
4B D35.37 RISt NP i
220462 S§:
o SRR SCOP] i
2E0Es Bl % il v 85TACK, P (S 3TORE S*k PR
AETH7T DTN DNMER ISR PC, SUBCLR
2239~ [Tecde EFROF 24 CERR AFTEP 5..R
20476 DSZ785 000020 0J221C Bl 8BAI RKCS2.RS: ;THIS PORTION OF THE TEST CHECKS
B SR MR oy DANLBER R T e MRITEDER ST e
- o s bup ! ¢/ ot ot b 'b‘ ) /
£t 3T 0% ook MOV SECTOR.RKDA.RE!
227€26 012765 02CC31  0920QC MOV 8 WRTCHIO , RKCS ] RS 'Rng CHECK CMO
S22 013737 L4224 OCT42% MCV 150000, TEMP!  ;SETWP T}
s2ZE4p 204737 T3etee ISR PE, rao? :FIND ROY
<S4 104008 ERROR ;S :NC ROY AFTER WRITE CHECK CMD
222550 OON7? QNI OC ISR B, GSTAT 1oET FRESH STATJS
feEoy L3273 I 007370 BlY sCERR, HCS 1
e X483 ) 758
s-Sed 32737 OMOCO0 207372 :° BWCE , HCS2 :SEE IF WRITE CHECK ERROR
Se€7z Xi4iC 3 748
SE2E7M PIRSI?  00OCew  D0i4ek v RAOB.RS..WD!  ;ACTUAL WORDC FOR PRINTOUT
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L5555 550550540445000000445400005448548844
bbb pab—a B

Papah 2 obab abaPposbab 2b abobababob rboPabobad +P ob b shbah 2P ahsbap b

RPEFLN K

vy-
&%

13:8C

BaRT 2

X184 OCle?0

g
Asoin3
CC00C3

237264

001100
D40452
0Cis.i0
177400
000C31
141520
c3ec42

040100
040000

20746
T4h

-,

X472
X747

aC746C

007464
ALT466

ao747e
207476

000004
000002

007426

007372

E:ROR
ERROR

OV
LR
H‘\H
MV

EQ7

MACYIL 27,1 0CT-7¢ <.+ PASE 82 SEL oez
111 ?O‘unxgz DATR TES®;FULL SECTIR

DRTR]. Wl EXPECED WORD FiR “vBEL_”

1?;; ‘WCE WF LR WBI'E CMD

22 :CERR AFTER WR:E [HECK M

g 2iC.SPINID.ORCYIL ViD ORA, £ RO EXPECTED "S5 AC
E. {EXPECTED
80.500m1" . CARTID NOORD. BRHH .SSPy E.Al EXPECTEL m.

80
sl E.8] M5 1D ron E cvso NSG Bl

E.Ag _ zxpscrsg

82.E.B2 :MS5 1D FCR EXPE»TED MSG B2

83.E.B3 :MSG ID FOR EXPECTED MSG 83

BC . SHK™S, - CHECK nscs AQ ql, B!

v Re!".B2'3 ggtc:rt 0 HERE

¥4 M55 RO tnncn nrrzn WRITE HECK CMC
31 H:H BO ERROR

2 HSG Bl ERROR

MS526 :ABORTING DATA ES™S

YimIng

8 2!D.SPIN!D. DRDY'D V1D, DRR> E.RQ EXPETTEL MSG RC

E.BC TS 6’80

8<D.5POK'D. cnnr-o oooa- BRAM!'D.SSP, E.Al ;EXPEZTED Al
81.£E.8l :MSG ID FOR EXPECTED MSG B!

E.A2 :EXPECTED MSG A2

82, .82 iMSG ID FOR EXPECTED MSG B2

83 £.83 :M5G ID FOR EXPECTED MSG 83

PC, CHKMSG : CHECK nscs no B0, Al, Bl
T.h2'7.8210 563 SPECIFIED weRE

¥4 :MSG RO tnaon AFTER WRITE uHE K CMD
kJ :MSH B0 ERROR

60 35 A1 ERROR

32 :MSG Bl ERROR

8STRCK , SP :RESTORE STK PTR

PC,SUBCLR

24 . CERR AFTER SCLR

8DATARO,RKBH(RE) ;SETUP TO CHECK RGRINST WRONG DATA
8-256. ,RKUC(RS,

SWRTCHK , RKCS1 (RS)
850000. , TEMPI

PC,FROY’
15’ NG RDY AFTER WRITE CHECK CMD
PC,GSTAT :GEY FRESH STRTUS
gués HCS2 EXPECT MISCOMPARE




FO7

UNIBUS RkD6 DRIVE DIAGNOSTIC PART 2 MACYLL 27(1006) 07-0CT-7& 14:14 PAGE 83 SEG 2083
DREIC.PII  07-00T-T6 13:5C T11 BASIC WRITE DATA TEST; FULL SECTOR
4157 021064 108017 ERROR 17 :MRITE CHECK CMD NOT FUNCTIONING
4158 :WITH INTENTIONAL MISCOMPARE
:igg 021066 &s:
4161 021066 012737 010340 0O™9ED MOV 8<0!0.SPIN!D. onov-o vv-o DRA>,E.AD  ;EXPECTED MSG AC
4162 021074 0OSJ37 007462 CLR E.BO XPECTED MSG’ 80
4163 021100 D0l12737 001720 007464 MOV 8<D.SPOK!D. cnnt-o DOOR!'D.BRHM!D.SSP> ,E.Al :EXPECTED Al
4164 021106 012737 ooonox 007466 MOV 31 E Bl nsc 10 FOR EXPECTED MSG Bl
HEOEIL R Rl e W b et o
! 7 '
3ie? 351158 §isodt 8888°§ 24 nov S E B 56 {p QR EXPRCTED 1S B2
4169 021134 004737 (37264 JSR PC, CHKMSG . CHECK MSGS RO, BO, Al, B!
4170 021i40 000200 . WORD o b' :8 MSGS SPECIFIED HERE’
4171 021142 108087 ERROR :MSG A0 ERRCR AFT WRT CHK CMD
4172 021144 104031 ERROR 31 :MSH BO ERROR
4173 021146 104080 ERROR 60 :MSG Al ERROR
4174 021150 104032 ERROR 32 :MSG Bl ERROR
:izg 021152 78:
Y177 2 Y Y2 Y X 2222322222222 22222222222 ST
3{@ hesr 12 20 SECTOR FORMAT TEST
4180 ;; ALL 1'S ARE WRITTEN ON A FULL SECTOR IN 20 SECTOR FORMAT.
:igé ‘a MSG BO,B1 ARE CHECKED FOR ANY ERROR CONDITION
%
4183 cHEERAREREREREEREREEERERRERSRERLRREERRERERERREREREEEEEERREEEEEEES
418§ (021152 DOOOOM +8T12: SCOPE
418S 021184 012737 000001 00117Y4 MOV 81, STIMES : 1 ITERATION
:igg 021162 012706 001100 MOV sstack,sp hesroae STK PTR
4188 021166 004737 0MOYS2 JSR PC, SUBCLR
3%33 021172 104024 ERROR 24 :CERR AFTER SCLR
419] 021174 012765 001536 000004 MOV $HDTARB, RKBA(RS) ;HEADER WORD TRBLE
4192 021202 012785 177704 0000C2 MOV 8-60. ,RKWC(RS) :WORD COUNT FOR 20 SECTOR FMT
4193 021210 00S037 001352 CLR T0CYL’
:igg 021214 00S237 007354 INC BADHDR s USED FOR VALID HALT
4136
4197 02:220 013737 001352 001366 MOV TOCYL , CALADD s SETUP
4198 02.226 012737 000000 001474 MOV 80, HERD :T0 FILL
4199 Q021z34 012737 00000 001502 MOV 8] FORMAT : HEADER
358? 021242 004737 091434 JSR PC FHDTAB : TARBLE
4202
4203 02l24e 012765 010027 000000 MOV $<CFMT ! WRHERD> ,RKCS] (RS) :WRITE HERDER CMD
4204 Q2124 013737 001424 0074926 MOV 150000, TEMP1 -SETUP_ TIMEOUT
4208 021cke 004737 03t542 JSR PC,FRDY :FIND RDY
4206 021266 104200 ERROR 200 NO RDY AFTER WRITE HEARDER CMD
4207 021270 004737 040100 TR PC,GSTAT :GET FRESH STATUS
4208 021274 032737 100008 007370 Bl- 8CERR, HCS]
4209 021302 001405 BEY 64§
4210 021304 104201 EF20R 201 :CERR AFTER WRITE HEADER CMD
4zll 021306 104401 053155 T:1PE MSG26 'RBORTING DRTA TESTS TO DO TIMIMG TESTS
4zlz 021312 000137 031706 IMP tIMING




UNIBUS RKOS DR

OZRGIC.P

021316

021316
021320

021324
021330

021332
021336
021344
Q21352
021360

021366
021374
021402
e 1406
021410
021414
021422

021424
021432
021434
021440

BRI

mmmmg_‘lﬁmmgmm unun
ol ASEREREKF SR

SVE Q{RQNOSTICO PART 2

7=0C

10441S
012706

0cu?37
104024

005037
0137865
012765
052785
012765

012765

104401
000137
104063

01276S

001100
o404S2
001406
001406
001SI4

000020
177400

010023
001424
036542
040100
100200
000230
Os2i2e

001406
001406

022404
100000
021336
010340
007462
001720
000001
007470
000002
000003

037264

053155
031706

010001

000006
000004
000010
00000e

200000
007426

007370

007404

0o00l2

000000

007460

007464
007466

007472
007476

000000

MACYLl 27(10086)
Tl

£48:

4S:

BEsl:
&6S:

Ya ¥
£8S:

GO7
Y.

07-0C7-7%

l
20 SECTOR FORMAT TEST

SCOP!
MOV

JSR
ERROR

CLR
MOV
MOV
BIS
MoV

MOV
MOV
JSR
ERROR
JSR

BIT
BEQ

BIT
BEQ

BR

MOV

JSR

. WORD
ERROR
ERROR
ERROR
£RROR
TYPE
JMP

ERROR

MOV

8STRCK, SP
FC,SUBCLR
2y

SECTOR
SECTOR, RKDR(RS)
8DATAL RKBA(RS)
$BAI, RKCS2(RS)
8-256. , RKWC(RS)

$<CFMT!WRDATA> ,RKCS1(RS)

750000, TEMP1
PC FRDY

pc GSTAT
OLERR HCSI
68§

88SE , HER

668
PC . TRUERR
67¢

SECTOR

SECTOR, 810.

658

46

33
#CCLR,RKCS1 (RS} ;
4§

le

14 PAGE 84

;RESTORE STK PTR

: CERR AFTER SCLR

;WRITE ALL 1°S
:BUSS_ADDR INCR INHIBIT
;D0 FULL SECTOR

;WRITE OATA CMC
; SETUP_TIMEOUT

:FIND_RDY

:NO RDY AFTER WRITE DATA CMD
:GET FRESH STATUS

;BR IF NO ERRORS
gEEIIF BRD SECTOR FLAG

NO
tELSE SEE IF SECTOR LISTED IN BSE TABLE
:RETURN HERE IF NO

;RETURN HERE IF YES

SEEIéO SONSEC SECTORS BRD

; ABORTING TEST DETECTED 10 BAD SECTORS
:BYPASS TEST

: TRY ANOTHER SECTOR

;CERR WITH WRITE DATA CMD

8<0!D.SPINID. DRDY&DPVV 'D0.0RA> ,E.AQD ;EXPECTED MSG AC

£.80
#<D.SPOK!D.CART!
sl E.B!

£.R2

82,E.B2

83 E.B3

PC, CHKMSG
T7.R2!T.B2'0

MSG26
YIMING
63

ECTED MSG B0
B.DOOR!D.BRHM!D.SSP> ,E.Al ;EXPECTED Al
:MSG 1D FOR EXPECTED MSG B1'
' EXPECTED MSG A2
:MSG ID FOR EXPECTED MSG B2
:MSG 1D FOR EXPECTED MSG B3

: CHECK nscs A0, BO, Al, Bl
SGS SPECIFYED HERE

:MSG AQ tnnon AFTER WRITE DATA CMD

:MSH BO ERROR

:MSG Al ERROR

:M5G Bl ERROR

:ABORTING DRTA TESTS TO DO TIMING

;BAD SECTOR NOT LISTED IN TABLE

#8<CFMT!SELDRV> ,RKCS1(RS)

SEG 0084




HO?

UNIBUS RKO& DRIVE oxncnosrxc PART 2  MACYIl 27.1006) 07-0CT-76 %4:14 PAGE 85 SEG 0085
DZREIC.PI1  07-00T-76 13:50 T12 20 SECTOR FORMAT TES

B gt g g onempoge

45?1 8512 i ?8411? ganon ERév NOQ FOUND AFTER SELDRY CMD

4272 032737 001000 CO7H16 BIT ao FORM HMR2

4273 021526 001001 BNE 1§

:Sz; 021630 104162 ERROR 102 :FORMAT NOT SET

4

:gzg 021632 18:

f-¥drd

4278 021632 012737 010340 007460 MOV %<0'D.SPIN!D.DRDY!D.VV!D.DRR) .E.AD ;EXPECTED MSG AC

4379 021640 005037 007462 CLR E.B0 . EXPECTED MSG B0

4280 021644 012737 001720 007464 MOV #<0,SPOK'D.CART! b oooa 0.BRHM!D.SSP> ,E.Al ;EXPECTED Al

4281 021652 012737 000001 0C74ee MOV sl E.B] MSG 1D FOR EXPECTED'MSG Bl

4282 021660 005037 007470 CLR £.h2 'EXPECTED MSG R@

4283 021664 012737 000002 007472 MOV 82, E.B2 'MSG ID FOR EXPECTED MSG B2

:Sgg Bel672 012737 000003 007476 MOV 3 E.B3 :MSG ID FOR EXPECTED MSG B3

4285 (21700 004737 037264 ISR PC, CHKMSG s CHECK MSGS RO, BO, Al, Bl

4287 021704 000000 WORD  0'010 :8 MSGS SPECIFYED HERE’

4288 021706 104062 ERROR 52 :MSG RO ERROR RFTER WRITE DATA CMD

4289 (21710 104323 ERROR 21 *MSH BO ERROR

4230 021712 10+40%3 ERROR 63 MSG A1 ERROR

4291 021714 104028 ERROR 25 ‘MSG Bl ERROR

4292 021716 012765 177400 000002 MOV $-256. , RKWC(RS)

4293 021724 012765 001514 000304 MOV 8DATA1 | RKBA(RS)

4294 021732 052765 000020 000010 BIS #BAI  RKCS2(RS)

3532 021740 013765 001406 000006 MOV SECTOR, RKDA(RS)

4297 021746 012765 010031 000000 MOV #<CFMT!LWRTCHK> ,RKCS1 (RS) sWRITE CHECK CMD

4298 021754 013737 001424 007426 MOV 750000, TEMPL ' ;SETUP TIHEOUT

4299 (021762 004737 036542 JSR PC,FRDY :FIND RD

4300 021766 104015 ERROR 15’ N0 RDY nrren WRITE CHECK CMD

4301 021770 004737 040100 JSR PC, GSTAT :GET FRESH STATUS

4202 021774 032737 100000 007370 BIT uctnn HCS1

4303 02 001453 BEQ

4304 022004 032737 040000 007372 BIT auce HCS2 :SEE IF WRITE CHECK ERROR

4305 022012 001410 BEQ 698

N20b 022014 016537 000024 OCI46E MOV RKDB(RS) WDl  ;ACTUAL WORD FOR PRINTOUT

4307 022022 013737 001614 001470 MOV DATAL, WD2 -EXPECTED WORD FOR TYPEOUT

4308 022030 J0NC16 ERROR 16 WCE AFTER WRITE CMD

3393 022032 000437 BR 708

33%5 022034 104022 69§:  ERROR 22 :CERR RFTER WRITE CHECK CMD

4313 022036 012737 010340 007460 MOV 8<0!D.SPIN'D.DRDY!D.VV'D.DRA> ,E.R0 ;EXPECTED MSG RO

4314 022044 005037 007462 CLR E.BO EXPECTED MSG’ BO

4215 022050 012737 001720 007464 MOV ¢<D spox D.CART'®.DOGR?D. BRHM!D. SSP) ,E. 91 EXPECTED Al

4316 022086 012737 000001 007466 MOV Bl :MSG ID FOR EXPECTED' MSG

4217 022064 00S037 007470 CLR E he 'EXPECTED MSG A2

4318 (22070 012737 000002 007472 MOV %2,E.B2 :MSG 1D FOR EXPECTED MSG B2

:gég 022076 012737 000002 007476 MOV 3 E.B3 :MSG ID FOR EXPECTED MSG B3

4321 022104 004737 037264 ISR PC, CHKMSG : CHECK MSGS RO, B0, Al, Bl

4222 022110 000003 JWORD  T.A2!'T.B2!'0 & MSGS SPECIFIED HERE

4323 022112 104057 ERROR 7 :MSG RO tnnon AFTER WRITE CHECK CMD

4324 022114 104031 ERROR 31 :MSH BO ERROR




UNIBUS

DZR&IC.

4374
4375
4376

4378
4379
438C

RkO& DRIVE DIARGNCOSTIC PRRT 2
07-0cT-76 13:50

P11l
022116

022372
022374

104060
104032
104401
000137

012765

001001
104103

012737
00s037
012737
012737
005037
012737
012737

004737
000000
104057
104031
104060
104032
1044185
012706

004737
104024

012765
012765
00s037?

013737
012737
012737
004737

012765
013737
004737
104200
004737
032737
001405
104201
104401

053155
031706

010001
00IM4ig
036542

001000

010340
007462
001720

B07478
000002
000003

037284

001100
Q4CH452

001536
177676
0013s2

001352
041434

000027
001424
036542

040100
100000

03155

C0C0C0
007426

007416

007460

007464
007466

0g747¢
007476

000C04
000002

001366
001474
001502

000000
007426

007370

107

MACYll 27(1006) O7-0CT-7& I4:14 PAGE 86

Tle

70%:

es:

20 SECTOR FORMAT TEST

ERROR &0 :MSG Al ERROR

RROR 32 :MSG Bl ERROR

YPE MSG2h :RBORTING DATA TESTS
IMP tIMING

MOV $(CFMT!SELDRV> ,RKCS1 (RS)
MOV T10, TEMPL

JSR PC.ERDY :FIND R

ERROR 11?7 ' NO RDY ﬂFTER SELDRV CMD
BIT co.roan,unne

BNE 28

ERROR 103 : FORMAT NOT SET

MOV $<0!D.SPIN!D. DRDY'D VV!D.DRA), E RO ;EXPECTED MSG AO

CLR E.B0 XPECTED MSG' B
MOV o<o SPOK!D.CART! b ooon-o BRHM?D. ssp> E.Al EXPECTED Al
MOV 1,E.Bl E? FOR EXP CTED'MSG B1'

CLR E Ad

HSG 1D FOR EXPECTED MSG B2
:MSG ID FOR EXPECTED M3G B3

; CHECK MSGS AQC, BO, Al, Bl

MOV #2,E.B2
MOV #3,E.83

JSR PC, CHKMSG

LWORD  0'0'0 :8 MSGS SPECIFYED HERE’

ERROR 57 :MSG RQ ERROR AFTER WRITE CHECK CMD
ERROR 31 :MSH BO ERROR

ERRJR B0 :MSG Al ERROR

ERROR 32 :MSG Bl ERROR

SCOP]

MOV 8STACK, SP

JSR PC,SUBCLR
ERROR 24 ;CERR AFTER SCLR

MOV #HDTAB,RKBA(RS) ;RESTORE CYL O TO 22 SECTOR FMT
MOV 8-6b., RKWC(RS®

;RESTORE STK PTR

CLR TOCYL'

MOV TOCYL,CALADD  ;SETUP

MOV 80, HEAD :T0 FILL

MOV 0, FORMAT : HEADER

JSR PC.FHDTARB : TABLE

MOV #<WRHERD) . RKCS] (RS) - WRITE HEADER CMD

MOV 750000, TEMP1 ; SETUP timeouT

JSR PC, FROY :FIND RDY

ERROR 200 'NO RDY AFTER WRITE HEADER CMD

JSR PC,GSTAT GET FRESH STRTUS

BIT sCERR, HCS!

BEQ 718
ERROR 201 ;CERR AFTER WRITE HERDER CMD
TYPE ,MSG2e :ABORTING DATA TESTS TO DO TIMIMG TESTS

SEG 008k




DZRBIC

4381
4382

4429
4431

4423
4434
4435
443

P11 07-0CT-?8 13:80
C22400 000137 031706
022404

022404 005037 007354

022410
0ez4ie
022420
022424

022430
022434

022436

000004
012737
012706

012702

004737
104024

010285

012737
0127865
013737
004737
104033

012737

000001
001100

000001
o404Se

C00016

022536
000015
001420

036542

022472
022500
022504
0eesiz2

022520
022524
022526
022530
022532
022534

022536
022542
0225E0
022554

032140
007462
001720
000001

037264

012737

004737
000000
104035
104061
104036
104062

00S037
013737
004737
104034

001176
001422
037152

022556
022564
022570

012737
005037
012737

052340
007462
001720

UNIBUS RkO& DRIVE DIAGNQOSTIC PART 2

001174

001176
000000
007426

00740

007464
007466

007426

007460
007464

JOv7

MRCYL1l 27(1006) O07-0CT-76 14:14 PAGE 87
Tle 20 SECTOR FORMAT TEST
JMP TIMING
718:
38: CLR BRDHDR :USED FOR VALID HALT

SEEEREEREEERERRAERRLRERRERERERERERERARRERELEERERLELRERERERER LR EE

:#TEST 13 TEST OFFSET & RTC LOGIC
;i
e THE HEADS ARE FIRST OFFSET BY OFFSET COMMANDS.
" ¥ THIS TEST CHECKS THE RTC LOGIC BY VERIFYING THAT THE
: ¥ "OFFSET ON' BIT (MSG A,00) RESETS AND THE OFFSET REG
¥ BECOMES THE CYL DIFF INFO WHEN A SEEK CMD TO A
! DIFFERENT CYLINDER IS ISSUED
t¥ IT ALSO TESTS THAT DRIVE CLEAR 8 SEEK TO SELF WILL NOT
S ¥ CLERR THE 'OFFSET ON’ BIT OR THE OFFSET REG.
i+ ALL OFFSET POSITIONS IN BOTH DIRECTIONS ARE CHECKED
:-iiiiiiiiiiiiiiili!ii**!i*l*i**l*i**iii**ii*!*****ii!i*i*l***ii*
¥8113: scoPe
MOV 81, STIMES ::D0 1 ITERATION
MG/ sStAck, SP ‘RESTORE STK PTR
MOV #1,R2 sMIN POS OFFSET
18: ISR PC, SUBCLR
ERROR 24 : CERR AFTER SCLR
MOV R2,RKASOF (RG)  ;SET OFFSET
MOV #6548, SESCAPE
MOV #OFFSET RKCS1(RS) :OFFSET CMD
MOV 1100, TEMP] .setupP TIMEOUT
JSR PC, FRDY
ERROR 33 :NO RDY AFTER OFFSET CMD
EEX e<gbplpzo.spxnzo.orrso.vveo.oan>,E.nn :EXPECTED MSG RO
MOV $¢D.SPOK'D.CART!D.DOOR!D.BRHM!D.SSP) ,E. Al
MOV s1,£.81
JSR PC, CHKMSG : CHECK MSGS AQ, BO, Al, Bl
_WORD 0010 ;8 MSGS SPECIFYED MERE
ERROR 35 :MSG AQ ERROR DURING OFFSET CMD
ERROR 6l :MSH BO ERROR
ERROR 36 :MSG A1 ERROR
ERROR 62 :MSG B1 ERROR
B4S:  CLR SESCAPE
MOV 75000, TEMPL :SETUP TIMEOUT
JSR pC,FAtTe :FIND ATTN
ERROR 34 :NO ATTN RFTER OFFSET CMD
MOV #<D.0SC!D.OFF!D.SPIN'D.DRDY'D.VV!D.DRA> ,E.AD ;EXPECTED MSG AO
CLR E.BO -EXPECTED MSG BO
MOV #<D.SPOK!D.CART!D.DOCR!D.BRHM!D.SSP> ,E.Al ;EXPECTED Al

SEG 0087




UNIBUS
DZRBIC.

4437
4438
4439
4440
44y
Y442
4443
EaRL]
4445
4446
Y4y
44Y4E
Y449
Y450
YyS)
4452
Y4E3
445y
4455
4455
4457
4458
4459
4450
446 |
4462
4463
4464
' 4465
4466
447
4468
4469
4470
447
4472
' 4473

4474
4475
4476
4477
4478

L 4479
4489
4481
4482

| 4483
4484
4485
4486
4487
4488
4489
4490
4491

| 4492

Pl

022576
022604
022610
022616

022624

02ee36
022640

022642
022646
022650

022652
022652

022656
022662

022664
022670
022672
022674

022676
022702
022704

022706

022706
022714
022722
022730
022736
022742
022744
022750
022752
022754

022754
022762
022766
022774
022776

023000
023006
023012
023020

023026

012737
005037
012737
012737

004737
000003
104260
104261
104037
104040

005737
001401
104042

010265

032702
0o100s

020237
001406
104114
000404

020137
001401
104114

012785
013765
0127865
013737
004737
104151
004737
000401
104154

0127865
004737
032737
001001
104043

012737
005037
012737
012737

004737

13:

000001
007470
000002
000C03

037264

001364

00001e
000200

001362

001362

100000

036542
037024

100000
040100
002000

012340
007462
001720
000001

037264

RkO& DRIVE DIRGNOSTIC PRRT 2
07-0CT-76 €0

007466

007472
007476

0000300
000010
0000380
0074¢b

000000
007416

007460

007464
007466

MACYli 27(1006)

T13

179:

BES:

bES:

Y4 ¥

43:

KO7

07-0C7-76 14:14 PAGE 88

TEST OFFSET 8 RTC LOGIC

Mov
CLR
MOV
MOV

JSR

. WORD
ERROR
ERROR
ERROR
ERROR

TST

FRRoR

MOV

BIT
BNE

CMP
BEQ
ERROR
BR

cMP
BEG
ERROR

MOV
MOV
MOV
MOV
JSR
ERROR
JSR

BR
ERROR

s],E.81 :MSG ID FOR EXPECTED MSG Bl
E he’ 'EXPECTED MSG A2
2,E.B2 tMSG 1D FOR EXPECTED MSG B2
ca .83 :M5G 1D FOR EXPECTED M3G B3
PC, CHKMSG : CHECK MSGS A, BO, Al
1.A2'T.B2!0 3 MSGS sptcxrtso HERE
a :MSG AO tRRon AFTER OFFSET CMD
251 :MSH BO ERROR
37 :MSG Al ERROR
40 :MSG Bl ERROR
gggnoo
42 :CYL ADDR IN B2 WAS NOT O

tAFTER OFFSET CMD FROM CYL O
R2,RKASOF (RS)  ;REFRESH RKASOF

$8IT7,R2
658 :BR IF NEG OFFSET
EE‘CYLDIF :CHECK POS OFFSET
114 sOFFSET IN R2 NOT = RKASOF
66% “AFTER OFFSET CMD
EétCYLDIF :CHECK NEG OFFSET .
114 :OFFSET IN A2 NOT = RKASOF
*AFTER OFFSET CMD
#CCLR,RKCS1(RS)
SUNIT,RKCS2(RS) ;DRIVES
$CLEAR, RKCS1 (RS) -DRIVE CLEAR CMD
T10, TEMP] -SETUP TIMEOUT
PC,FROY :FIND RDY
151 :NO RDY AFTER DRIVE CLERR CMD
ZQQTST“T" s TEST FOR ATTN
154 ATTN NOT CLEARED AFTER DRIVE CLEAR CMD
8CCLR,RKCS1(RS)
PC,GStAT
og - OFF , HMR2
43 :OFFSET BIT IN RKMR2 CLERRED

:AFTER DRIVE CLEAR CMD 8 SELECT DRV CMD
g<800FF 1D.SPIN'D.DROY!D. VV!D.DRA>,E.A0 ;EXPECTED AO

:iDESE?K !D.CART!D.DOOR!D.BRHM!D.SSP> ,E.Al

PC, CHKMSG ; CHECK MSGS RO, 80, Rl, Bl

SEG 0088




UNIBJUS RkO& DRIVE DIRGNOSTIC PRRT 2

DZRBIC.FIL

4493
4494
4435
4496
Y497
4498
4499
4500
4501
4502
4503
4504
4505
4505
4507
4E08
4503
4519
4511
4512
4513
4514
4515
451E
4517
4218
4519
4E20
4521
4522
4523
452
4525
HE G
4527
4558
4529
4530
4531
4E32
4533
4534
4E3S
HE3E
4537
4S3g
4E39
4540
454 |
YYD
4E43
4544
4545
4546
4547
454

023032

Q23122
023130
023134

023136
023144
022146

023150

022150
023156
023160

023162

023162
023170
ge3l74
023202
023210
023214
023ze2e

023230
023234
023236
023240
023242

07-0CT-786 13:50

000003
104273
104265
104274
104266
010265

032702
001005

020237
001406
104115
000404

020137
001401
104115

012765
013737
004737
104131

013737
004737
10413¢

032737
001401
104210

032737
001001
104045

012737
00S037
012737
012737
005037
012737
012737

004737
000003
104140
10414}
104142

000316
000206

001382

001362

000017
001414
03e542

001424
037152

1000G3

002000

052340
007462
001720
000001
007470
000002
000003

037264

000000
007426

007426

007370

007416

007460

007464
007466

007472
007476

MARCY1l 27(1006)

T13

68%:

698:

708:

75:

LO7

07-0C7-76 14:14 PAGE 89

TEST OFFSET & RTC LOGIC

.WORD

BIT
BNE
EFROR

MoV
CLR
MOV
MoV
CLR
MOV
MOV

JSR

. WORD
ERROR
ERROR
ERROR

T.R2!T.B2'0 .3 MSGS SPECIFIED HERE

573 ;MSG A Enaon AFTER DRIVE CLEAR CMD

b M3H B0 ERROR

274 nsc Al ERROR

266 :MSG Bl ERROR

R2,RKASOF (RS)  ;REFRESH RKASOF

$BIT?,R2

68$ :BR IF NEG OFFSET

23*CYLDIF : CHECK POS OFFSET

115 :OFFSET IN R2 NOT = RKASOF

69§ : AFTER DRIVE CLEAR CMD

EétCYLDIF : CHECK NEG OFFSET

115 sOFFSET IN R2 NOT = RKASOF
:RFTER DRIVE CLEAR CMD

$SEEK ,RKCS1(RS) ;SEEK CMD

TS0, TEMP] :SETUP TIMEOUT

PC.#RDY :FIND RDY

131 'NO RDY RFTER SEEK CMD

750000, TEMPI :SETUP TIMEOUT

PC.FATT? :FIND ATTN

132 'NO ATTN AFTER SEEK CMD

$CERR, HCS1

703

210 :CERR RFTER SEEK CMD

¥D. OFF , HMR2
78

45 ;OFFSET BIT CLERRED IN RKMR2 RFTER SEEK TO SELF.

g<goDSC !D.0FF!D.SPIN!D.DROY!D.VV!D.DRA> ,E.A0 ;EXPECTED MSG RO

; EXPECTED MSG BO

#<D.SPOK!D.CART!0.DOOR! 0. BRHM!D. SSP) ,E.Al_ ;EXPECTED Rl

81 E.BI :MSG ID FOR EXPECTED’MSG B1’
E.R2 :EXPECTED MSG A2

82,E.B2 :MSG ID FOR EXPECTED MSG B2

3 E.83 :MSG ID FOR EXPECTED MSG B3

PC, CHKMSG :CHECK MSGS RO, BO, Al, Bl
T.A2!7.82!0 8 MSGS SPECIFIED HERE
140 sMSG AQ tRRon AFTER SEEK TO SELF
141 :MSH BO ERROR

142 ‘MSG Al ERROR

SEG 0083




UNIBJUS RxO& DRIVE CIRGNOSTIC PART 2
DZREIC.PI1I 13:50

4549
4SS0
4551
4552
4553
REER
4555
4556
4557
4558
4559
4560
4561
4562
4563
45864
45ES
4SEB6
4587
4568
4569
4570
4571
4572
4573
4574
4575
4576
Yys7?7
4578
4579
4580
4581
4£82
4583
4584
4585
4586
4587
4588
4589
4530
4591
4£92
4593
4594
4535
4596
4537
4c98
4599
4600
4601
460

460

4e04

C23244
023246

023252
023256

023260
023264
023266
023270

023272
023276
023300

023302

023302
023306

023310
023316

023404

023410
023416
023420
023424
023426
023432
0ec3436

023436
023444
023450
023456
023464
023470

07-0CT-78

104143
010265

032702
00100S

020237
001406
104123
000404

020137
001401
104123

004737
104024

012737
012785

016520
016520
016520

032765
001407
004737
104173
104401
000137

012737
005037
012737
012737
005037
012737

00CO16
000200

001382

001362

040452

00CCl12
000012

001742
000025
Q01424
036542

100000

053155
031706

000024
000024
000024

100000
040100

0S31585
031706

010340
007462
001720
00000
00747
000002

001352
000020

000030
007426

007370

000010

007460

007464
007466

007472

MACY1l 27(100€)
T13

71%:

728:

748 :

75%:

ERROR
MOV

BIT
SNE

CHP
BEQ
ERROR
BR

cHP
BEQ
ERROR

JSR
ERROR

MOV
MOV

MO?

0?7-0C7-76 14:14 PAGE 90
TEST OFFSET & RTC LOGIC

143
R2, RKRSOF (RS)

BIT7,R2
718
R2,CYLDIF
724

123

72%
R1,CYLDIF

724
123

PC.SUBCLR
24

$10.,TOCYL
#10. ,RKDC(RS)

#RHTAB, RO

# (RDHEAD> , RKCS1 (RS)

150000, TEMP1
Pclrno?

17
#CERR, HCS1
748

174
MSG26
FIMING

RKDB(RS), (RO)+
RKDB(RS) | (RO} +
RKCB(RS) | (RO)+

$0LT, RKCS2 (RS)

3
PC,GSTAT
173

MSG26
YIMING

;MSG B1 ERROR
; REFRESH RKARSOF

;BR IF NEG OFFSET
:CHECK POS OFFSET

;OFFSET IN R2 NOT = RKASOF
:AFTER SEEK TO SELF

;CHECK NEG OFFSET

;OFFSET IN R2 NOT = RKASOF
;AFTER SEEK TO SELF

;CERR AFTER SCLR

; SETUP _CYL 10
:D0_ACTUAL IMPLIED SEEK TQ CYL 10 TG VERIFY
:OFFSET BIT IN RKMR2 CLEARED

-READ HEADER CMD
-SETUP  YIMEOUT

:FIND RDY

NG RDY ARFTER READ HERDER CMD

;CERR_AFTER READ HEADER CMD
;ABORTING DATA TESTS TO DO TIMING TESTS

1'ST WORD FROM SILO TO RHTAB
E’ND WORD
:3'RD WORD

;OLT AFTER RERD HEADER CMD
:ABORTING DATA TESTS TO DO TIMING TESTS

$¢0!0.SPIN!D.DRDY!D.VV!D.ORA> ,E.AD ;EXPECTED MSG AQ
E.BO : EXPE B0

CTED MSG'’

8
#<D.SPOK!D.CART! b DOOR'D BRHM!D.SSP> ,E.Al ;EXPECTED Rl

$],£.81
E.A2

#c,E.B2

G _ID FOR EXPECTED MSG Bl
EXPECTED MSG A
;MSG ID FOR EXPECTED MSG B2

SEQ 2090




UNIBUS RKO& DRIVE DIRGNOSTIC PART 2

DZREIC.P1I

4605
4606
4607
4608
£
411
412
4613
4614
4615
461

461

4618
4619
4620
4621
462

Y62

4624
4625
4626

4654
4ESE

4657
4658
4659
4660

023476

023504
023510

ge 32l

023516
023520

023522
023530
23532
3534

023534.

023542
023544

0223546
023554
023556

023560
023564
023566

023570
023574

023576
O0c =504
ge3kle
023616

023e20
02326
023e32

023634
023642
023644

023e46

023646
023gce

023e54
023656
0c36ee
023664

023670
023674

012737

004737
000003

184391

104302
104272

023737
001401
104051

032737
001401
104101

023727
001401
1041e2

005737
0g1401
104101

0Qu?37
104024

012765
013737
004737
104131

013737
004737
104132

032737
001401
104210

032702
001014

005202
020227
001402
000137

0l2702
012701

07-0CT-7& 13:50

000003
037264

00174¢

002000

001364

001362

Q40452

000017
0Cl414
036342

001424
037152

100000

000200

000061
022430

000201
000101

007476

0013c2

007416

00J012

000000
007426

007426

007370

MACY11 27(1006)
T13

733:

qs:

108:

168:

768:

20§:

MoV

JSR

. WORD
ERRSR
RROR
ERROR
ERROR

cHMP

BEQ
ERROR

BIT
BEG
ERROR

CMP
BEQ
ERROR

TST
BEQ
ERROR

JSR
ERROR

NO7

07-0C7-76 1Y4:14 PAGE 9l SEG 009!
TEST OFFSET & RTC LOGIC

%3,E.B3 :MSG ID FOR EXPECTED MSG B3
PC, CHKMSG s CHECK MSGS RO, BO, A1, Bl

T.R2'7.82'0 -3 MSGS SPECIFIED HERE

291 ;HSG 8 Ennon AFTER READ HEADER CMD

o !M3H BO ERRCR

302 :MSG Al ERROR

272 :MSG Bl ERROR

RHTAB, TOCYL . CHECK WORD O ONLY, CYL#

738 'BR IF SAME

5] ! WRONG CYL# ON HEADER

3g.orr.nnna

101 :OFFSET NOT CLERRED WFTER REAC HERDER WITH MOVEMENT
CYLADD, #10.

10§

122 :DID NOT GO TO CYL 10

CYLDIF

168

101 : OFFSET NOT CLERRED IN RKMR2

PC,SUBCLR
a4

;CERR AFTER SCLR

8SEEK,RKCS1 (RS ;SEEK CMD

150, TEMPI :SETUP TIMEOUT

PC . FRDY :FIND RDY

131 :NO RDY RFTER SEEK CMD

150000, TEMPL ; SETUP T%HEOUT

PC. FATY2
132

tFIND ATTN
!ND ATTN AFTER SEEK CMD

RCERR, HCS 1
768

2l0

#BIT7,Re
18%

; CERR AFTER SEEK CMD

;SEE _IF DOING NEG OFFSETS
;BR IF YES

;SEE _IF JUST DID MAx POS OFFSET
;BR_IF YES
;ELSE DO NEXT POS OFFSET

; SETUP NEG OFFSET FOR RKASOF
;SETUP NEG OFFSET OFOR MSG R




AN 5

4661

4664

+£9C

Fbdrdddid
BIRR LS

439

26 TR
Pll

«23700

v
e

cr-

UIRU
-7k

0137
005201
00202

o20004
£1e737
01272¢

Q04737
104Ce+

01276S

gs2res
C1E7e5

005037
013785

012765

NISTIS
1 OSH

22438

00Ceh.
J2242C

QLS0oi
01120

040452
00iS14

0C0C20
177400

0C1406
001406
00023
0C.424
Q36542
040100
$3C000
000200
Quelze

ERR” 2

201174

000004
000C10
0C000e

300006

CCC000
007426

007370

007404

BO8

SEv CC%

>

»(1008) ﬂ*-oc'-7e 14::4 PAGE 92
13 TeST OFFSET & RTC L2312
M 18 :00 NEG OFFSET
88 INC R}
ING R2
M RS, 826! -SEE IF AL NE OFFSETS CCNE
BES MAST" - 30 TO NEXT TS7
NP 18 'B0 ANCTHER
H !!Q!!ilil}llliliiillii{ii‘l!}ilIlIi!lli!Qll«Ili!{illlll}liiili}!!
.:'EST 14 TEST READ DATA AT ALL HERD OFFSET POSITIONS
:y THIS TEST VERIFIES THAT THE HEAD OFFSET LOGIC IS OPERATICNAL BY
8 WRITING ALL 1°S PATTERNS ON CYLINDER O, HEAD 0. THEN
‘3 PERFORMING RE AD DATA FROM CENTERLINE AMD MOVING OUT + AND - OFFSET
S POSITIONS UNTIL A FAILJURE OCCURES. THE FRILING OFFSET PJISITIONG
F PRINTED OUT IF LESS THAN THE OFFSET TOLERANCE TO BE SPECIFIED.
e OFFSET CODES ARE ALSO VERIFIED BY RERCING MSG R, STATUS 00 & 12.
;l
s ¥ ALL HERDS ARE TESTED AT CYLINDER O
‘¥ IF THERE RRE NO FRILURES AT ALL, THIS INDICATES THAT
;l
D ¥ chos DID NOT MOVE AT ALL
4 OR e. THE COMBINATION OF DISC suaracs HERDS, R/W AMP
g RRE EXCEPTIONALLY G0OD.
.
- AN RPPROPRIATE MESSRGE WILL BE TYPED.
X
; R ERER R R R E R R R R R R AR LR R R P AR AP AR R AR R AR R AR LR AEER AL B R FAER L2 EEE
§Ti4: SCOPE
MOV 81, STIMES ITERRTION
MOV sStack, 5P Rssroas STK P
JSR PC, SUBCLR
ERROR 24 :CERR AFTER SCLR
MOV 8DATR!,RKBALRS) ;WRITE RL' 1S
BIS 8BA] ,RKCSZ.RS) :BUSS RD[ “ ;Ncn INKIBIT
MOV s-250. , RKWC (RS) s;cron
KILL DO AN IHPLIED SEEX TJ CYL 0.
‘WAS ON CYL 1 FRCM LAST TEST
CLR SECTOR
118: MOV SECTGR, RKDA(RS)
MOV 8 WRDATA . ka S1(RS) . WRITE DATA CMD
MOV 750000, TEMP] ssrup TiMEouT
JSR PC,FROY ;FIND ROY
ERROR Il NO RDY AFTER WRITE DATA CMD
JSR PC,.GSTAT :GET FRESH STATUS
81T sctnn HCS1
BEG ¥ :BR IF NO ERRORS
BIT #BSE, HER

gEEIIF BAD SECTOR FLAG

853
ISR BC. TRUERR +ELSE SEE 17 SECTOR LISTED IN 8SE TABLE
BR bed ‘RETURN HERE IF NO




cos8

JIBUS Bx06 DRIVE DIAGNOSTIC PART 2 nncxvx ar 1006) 07-0CT-76 14:14 PAGE 93 SES 2033
CIREIZ.PI1I OT-00T-T6 13:50 TEST RERD DATA AT AL. HERD OFFSET PCSITIONS

$7T 1T CovDCy 37 iy IN - URN R

418 55:559 Z3v27 ggxw 003018 cng EEETSR.-IO. 55 H5n§s sEs*ons B8R0

4719 024066 00!003 BNE 64S

R T ERROR 46 aeonr:nc IEST DETECTEL IC BAL SECTORS

-3 o 137 2583 b{y 108 :BYPARSS

v722 024076 012768 133000 000000 648: MOV 8CCLR,RKCSIRS) :TRY nuo*nzn SECTOR

4723 294104 000137 023772 T™P 11§

:;sg Go4110 104012 §5§: ERROR 12 :CERR WITH WRITE DATA CMD

4726 024112 012737 010340 007460 MOV 8<0'C.SPIN!D.DRDY!D. VW!D.DRA> ,E.ROD ;EXPECTEL ™MSG A2

§T27 Z24:20 D0SC3T  00T462 CLR E.BO -EXPECTED MSG BG

“T26 C24i24 D0i2737 001720 00746 MOV s\o SPOK'D.CART!D.DOOR!D. BRHM!D.SSP) ,E. nx EXPECTED Al

29 024132 0:2737 00000I OC7466 MOV £.B1 :MSG ID FOR EXPEZTED' MSG

‘7 (33 eso3r ggry; R EAS {EXPECTED MSG A2

73] Boviws BRI 0002 0O7N72 MOV 82,E.82 :MSG 1D FOR EXPECTED MSG BE

:~ge 0o4is2 012737 000003 007476 MCV 83 E.B3 :MSG ID FOR EXPECTED MSG 83

4734 024160 0O4737 03726 ISR PC, CHKMSG - CHECK MSGS RO, BO, Al, Bl

473 Q04164 000003 WORD T.A2!'T.B2'0 -3 MS5GS SPECIFYED HERE

473 024166 174052 ERROR 52 :MSG RO ERROR AFTER WRITE DATA CMD

4737 024170 104023 ERROR 23 :MSH BO ERROR

4738 Co4172 104053 ERROR 53 :MSG Rl ERROR

4739 Q24174 104025 ERROR 25 :M5G B] ERROR

4740 324176 104481 0283155 YPE MSG26 naonrxn DATA TESTS TC DO TIMING

474! 0Oe420e 00037 C21706 Ny 2 YIMING

4742 224206 104063 B6S:  ERROR 63 :BAD SECTOR NOT LISTED IN TABLE

:;33 024210 673

4745 024210 012737 010340 007460 MOV $¢0'D.SPIN'D.DRDY!D.VV'!D.DRA) ,E.AD ;EXPECTED MSG ARG

4746 DoM216  00S037 007462 CLR E.BO . EXPECTED MSG BO

<747 Q24222 (12737 001720 007u4&d MOV |<D s- «-o CARRT'D.DOOR!D.BRHM!D.SSP> ,E.Al :EXPECTED Rl

4748 024230 012737 000001 D0OTu46S MOV :MSG 1D FOR EXPECTED MSG Bl

4749 02423 00S03” 007470 CLR E Aa EXPECTED MSG Re

4750 Q24242 012727 DO0D02 007472 MOV s2,E.B2 :MSG 1D FOR EXPECTED MSG B2

33§é Q24250 012737 000003 CCru7e MOV 83.E.83 :M5G ID FOR EXPECTED M3G B3

47€3 (024256 004737 03726 ISR PC, CHKMSG s CHECK nscs R0, BO, A1, Bl

4784 024262 000733 WORD  T.A2!T.B2!0 MSGS SPECIFIED HERE

4TS5 024N  1DM0S2 ERROR 52 ;MSG RO ERROR AFTER WRITE DATA CMC

4756 0242pb 104023 ERROR 23 :MSH BO ERROR

477 Q24270 104053 ERROR  S3 M3 Al ERRCR

4750 024272 104026 ERROR 26 :M5G Bl ERROR

47€3 0242749 012765 001514 0OOOO4 MOV 8DATAL, RKBA(RS)

476C 524302 082765 000020 00QCL0 BIS 8BAI, RKCS2(RS)

4761 024210 012765 177400 000(02 MOV 8-255. , RKWC (RS)

:;g 024316 013765 001406 000006 MOV SECTOR, RKDA(RS)

4764 024324 012765 000C31 00CO00 MOV BCMRTCHK) , RKCS1 (RS) - WRITE CHECK CMD

4765 024332 013737 SOIN2M  0G426 MOV 150000, TEMP!L SETUP TIMEOUT

476 024340 004737 03bSHe ISR PC, FROY :FIND RDY

4767 0Q2=3¥4 104015 ERROR 15’ INO ROY AFTER WRITE CHECK CMC

4768 024346 0ON737 040100 ISR pc GSTAT :GET FRESH STATUS

4769 024352 (32737 100000 107370 817 sCERR, HCS]

4770 224360 00I453 BEQ 63§

4771 0g43k2 032737 040000 007372 BIT BUCE , HCS2 :SEE IF WRITE CHECK ERROR

477z 024270 00I410 3EG 68§
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MACYLD 27.1006) 07-0CT-76 14:14 PAGE 4
T14 TEST READ DATR AT AL. HEARD OFFSET PGSITIONS
MOV ga(as W01 + AC TUAL urn' FQ PRINTD,T
MOy ou nl. WG €-FEs WIRC EIR TrPEL_”
ERROR < WCE nr'tn WRITE -MC
8R sas
BES:  ERROR 22 :CERR AFYER WRITE CHECK LM
pgg 2’850 LSPIN'D.DROY!D.VV!D. onn> E.A0 EXPECTEL ™S5 AC
MOV 8D .5POK!C.CART!D. oooa'g aann .SSP> E.Al EXPELTEL AL
MOV sl .£.B] - MSG ID FOR EXPECTED MSG B.
CLR E.Ré EXPE CTED MSG RS
MOV 82,E.B2 :MSG 1D FOR EXPECTED MSG B2
LRY s5.E.83 :M5G ID FOR EXPECTED MSG B3
ISR PC . CHKMSG : CHECK nscs A0, BC, Rl
WORD  T.A2!T.B2'0 msaS SPECFlE 5 HE E
ERROR &7 :MSG RO ERFJR AFTER WRITE CHECK -™C
ERROR 3! :+MSH BC ERROR
ERROR 62 :M5G Al ERRCR
ERROR 32 :MSG Bl ERRIR
Y'PE ‘HSGBS :RBORTING SATR TESTS
IMF IMING
38 :
MOV 8 5'0.SPIN'D.CROY!D. vv'o DRA: .E.AQ :EXPECTEC MSG AQ
LR e BO -EXPECTED MSG BO
MOV I<J SPOK!D.CART! . DOOR!D. BRHM'D.SSP> ,E. Al :EVPECTEL A!
MLV 1,681 :MSG 1D FOR EXPECTED MSG Bi
2R z Ha :EXPECTED MSG Ac
MOV 82, E B2 :MS; ID FOR EXPECTED MSG B2
MOV 83.€.83 MSG ID FOR EXPECTED MSG 83
ISR PC, CHKMSG :CHECK MSGS RO, BO, Al, Bl
"WORD T.A2'T.B2'D 3 MSGS SPECIFYED HERE
ERRIR 67 :MSG AQ tnn OR AFTER WRITE CHEZK IMC
ERROR 31 :MS4 BO ERROR
ERROR B0 :M5G Al ERROR
ERROR 32 :MSG B! ERROR
TYPE MSGE ;neno WITH OFFSET TEST
CLR R} :HEAD 8
98: MOV 81,]0 :INIT OFFSET COUNTER
TYPE M8G9 :HERD 8
MOV Al -(5P, ..snve n1 FOR TYPEGUT
T HERD 8
TYPQS ::6 \PE--OCTRL ASCII
BYTE | ::TYPE 1 DIGIT:S)
.BYTE O : : SUPPRESS LERDING ZERUS
TYPE  ,SCRLF
18: CLR OFFERR :WRITE HEZK ERROR FLAG
ISR PC.SUBCLR

2 000

' ww




Q26 DF3E CIAGNCSTIL
3=-00%-% 13igC

Pl
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038

or oL e
ar- T X\

24eS2
224680
«cHebb
SoNE ™Y
32470

4T
o2wTll

Q24714
ne4Tee
254
a4T%
SeNTH0
024742
STl L)

24746
Q24752
o24760
0247E4

024766

s 402

03Cis
200006

024746

£32C.5
1425
<3654

£32.40
o 462
00ireC
000001

2372k

100C00
00l222
000005
o412
Q36542

037024

PRRY 2

1.7t
02CG0
L7426

007460

L7464
L74bE

0C742p

007460

00746M
007466

007472
L7476

000000
000C10
000000
0C7426

“(v1l 27,1008
T14 RERD DRTA RT ALL

hes! ¥

TES
ERRCR
MOV
SKAB

MOV
SlAB

MOV
MOV
MOV
JSR
ERRCR

MC:
C.R
MOV
"oV

nr-0C” 7E08 4
i 'Oc =78 ‘.x'égc g;FGEE?SDJSI?IONS

24 .CERR AFTER SCLR
E?,nxasor\qs OFFSET VALJE
Rl ,RKDA.RS ) :HERD NO.
Rl
0708, SESCARPE
8OFFSET, RKCS1RS) ;OFFSET CMD
r;o%gm ;setup TImeoUT
v 1
33 +NO ROY RFTER OFFSET CMD

g«gépxpeo.spxmzo.orrso.vvso.onn».E.ac :EXPECTED MSG AQ
8<D.SPOK!D.CART! (. DOOR'D. BRHM! 0. SSP> ,E. Al

sl,E.Bl

PC, CHKMSG :CHECK MSGS A0, BO, Al, Bl
oraig :8 MSGS SPECIFYED HERE

3 :MSG R0 ERROR DURING OFFSET CMD
bl :MSH BO ERROR

36 :MSG Al ERROR

¥ :MSG Bl ERROR

$ESCAPE

15000, TEMPL -SETUP TIMEOUT

PC.FRYTS ;rlng ATTN

A *NO ATTN AFTER OFFSET CMD

8<D.DSC!D.OFF!C.SPIN!D.DROY!D. VV!D.DRR> ,E.RC :EXPECTED MSG RO
£.8C ;EXPECTED MSG BO
8:0.5POK'0.CART! ). DOOR! 0. BRHM!D.SSP> ,E. Al ;EXPECTED Al

8] E.BI :MSG 1D FOR EXECTED'MSG Bl
£, A2 :EXPECTED MSG A2

sc,E.B2 :MSG ID FOR EXPECTED MSG B2

83 E.B3 :MSG ID “OR EXPECTED MSG 83

PC, CHKMSG : CHECK MSGS AQ, BO, Al, Bl
7.82'7.82'0 .3 MSGS SPECIFYED HERE
260 :MSG R0 ERROR AFTER OFFSET CMD
261 :MSH BO ERROR

37 :MSG Al ERROR

30 :MSG Bl ERROR

$CCLR,RKCS1(RS)

SUNIT RKCS2(RS) ;DRIVES

sCLERR, RKCS1 (RS) :DRIVE CLEAR CMO

110, TEAPL sSETUP TIMEOUT

PC, FROY :FIND ROY

161 :NO RDY AFTER DRIVE CLEAR CMD
;ggrsrnrn :TEST FOR ATTN

154 ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD

SEL 2032




UNIBUS Rx06& DRIVE DIRGNOSTIC PRRT 2
0?-0CT-76 13:50

DZR6IC

488S
4886
4887
§

4889
4890
489]
4892
4893
4E8M
4895
4296
48237
<838
4299
4900

P11

RO 3
LANITREL IR

Y
ok
)

R
R
it

2
KX

R
o

825237
Jase'#d
025244

025250
025254

025256
02S264

012785

76§
1278
013765

012765
012737

016537
005237

00S?737
001411
104401
010046

104403
0ge

080
104401
104401

032700
0C1Ce3

020027
Q01412
005737
001404
012708
000137

005200
000137

005737
001366
109404

000763

020027
001404
00S737
001076
000760

005737
001002

001514

D950

177
0014086
000031
141520
03e542

040100
040000

3145
00147¢
0s4301

0c1235
001208

000200

000060
001472
5
024624
001472
054143

000260
001472

001472

00000M
000012
00000

00000k
000000
007426

007372

001466

MACYli 27(1006)

TiY

718:

23:

8S:

3%

4S:

cs:

6S:

87-0C-76

FO8

I14:14 PAGE 96

TEST RERD DATA AT ALL HEAD OFFSET POSITIONS

MOV
8IS
"0V
MOV

187
BNE

8DATAL, RKBA(R

8BAI, RKCS2 (RS

8-256. , RKWC LR

SECTOR RKDA(R

SWRTCHK , RKCS !

$50000. | TEMP1
FROY

PC,

1S
PC, GSTRT
slE, HCS2
s

e o

OFFERR
2
MSG39
RO, -(SP)
&

0
"$CRLF
' §CRLF

sBIT7,RO
5§

RO, $60
4§
OFFERR
38
#8200, RO
15
RO
13
OFFERR
8%
 M5G37

8s

RG, 8260
6s
QFFERR
1ST1S
33

QFFERR
78

S)
)
S)
S)
(RS) :WRITE CHECK CMD

.SetuP TIMEOUT
:FIND ROY

'NO RDY AFTER WRITE CHECK CMD

;GET FRESH STATUS

;WRITE CHECK FRILURE AT OFFSET

::SAVE RO FOR TYPEOLTY

1. TYPE QFFSET VQLUE

::60 TYPE--OCTAL RSCI!I
1:TYPE & DIGITS

: : SUPPRESS LERDING ZERQS

:SEE _IF OFFSET IS + OR -
:BR IF - OFFSET

;SETUP FOR NEG OFFSET

:00 NEG_OFFSETS

;NO HRITE CH&CK ERROR AT MAX POS JFFSET
:NOTE! EITHER HEARDS DID NOT MOVE
;OR READ/WRITE AMP IS EXCEPTIONALLY GOOD.

;00 NEG OFFSETS

;;G0 TO NEXT TST

850 WATTE Crk ERHORSSET ERR FLG.

SEG 209%




UNIBUS RkO& DRIVE DIRGNOSTIC

SIRBIC

494]
4942
4943

P11
025350

025354

02S3SY
Q25362
025370

025376
025404
025410

025412

025534
025536
-25544

025550

07-0CT-78 13:5C
104401 08422l

012765 100000
013765 001222
012765 000GI3

013737 Q01412
004737 036542
104124

012765 000001
004737 040100
032737 020000
001001
104244
013737 00412
004737 037CSe
104055

0l1276S 100000
013765 001222
012765 000005
013737 001412
004737 (L3542
104151
004737 037024
000401
104154

005201
gellig27 000003
01432
000137 0e4e02

000004
012737 000001
012706 001100

012700 000260

PRART 2

000000
000010
00C000

007426

00C026
007416

007430

000000
000010
000000
0C7426

001174

GOS8

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 97 SEG 0097
T1Y TEST RERD DATA AT ALL HEAD OFFSET POSITIONS
TYPE , 115638 ;NO _WRITE CHECK ERROR AT MAX NEG OFFSET

;NOTE! EITHER HERDS DID NOT MOVE
- :OR RERD/WRITE AMP IS EXECEPTIONALLY GCOD.

MOV 8CCLR,RKCS1(RS)
MOV $UNIT RKCS2(RS)
MOV sRECAL ,RKCS1 (RS) :RECAL CMD

RESET CYL DIFF/OFFSET & CYL ADDR RESG
: IN RKMR2 & RKMR3 RESP.

MOV 110, TEMPL :SETUP TIMEOUT
JSR PC, FRDY :FIND RDY
ERROR 124 :ROY NOT SET AFTER RECAL CMD

MOV 81,RKMR] (RS) . SELECT WORD 1
JSR PC, GSTAT
BIT 8D.RTZ, HMR2
BNE 728
ERROR 244 :RTZ NOT SET DURING RECAL CMC
72%: MOV T10, TEMP2 :SETUP TIMEOUT
JSR PC,FATTI :FIND ATTN
ERROR S5 :NO ATTN AFTER RECAL CMD

MOV 8CCLR,RKCS1(RS)
MOV §UNIT RKCS2(RS) ;DRIVES
MOV 8CLERR, RKCS1 (RS) - DRIVE CLERR CMD
MOV 710, TEMP] :SETUP TIMEOUT
JSR PC,FROY :FIND ROY
ERROR 151 :NO RDY AFTER DRIVE CLEAR CMD
égn ;g‘TSTAYN :TEST FOR ATTN
728 ERROR 154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD
INC Rl sHERD CTR
CMP Rl, 3 :SEE IF ALL HEADS DONE
BEQ 15t15 ::BR IF YES
108 IMP 9§ :ELSE REPEAT ALL FOR NEXT HEAD

s RRERRFFERERRREERRREREERRIR R RN R AR R AR AR RRRR AR
; ®TEST 1S WRITE WITH HERDS OFFSET

%

¥ THIS TEST VERIFIES THRT WHEN RTTEMPTING 7O

¥ WRITE WITH HEADS OFFSET THRT THE OFFSET WILL CLEAR

i ¥ 3 THE DRIVE WILL WRITE

¥ SINCE THE WRITE COMMAND HAS AN IMPLIED RTC.

i THIS TEST IS PERFORMED FOR MAX POS 3 NEG OFFSETS ONLY
¥

%é!l*i!iili!iil*li!lli*!!**ii*!!!!!*!ilili!!il!li!iilii!!i**!i*ii
T15: SCOPE

MOV 81, STIMES ::00 1 ITERATION
MOV sStack, sp :RESTORE STK PTR
MOV #260,R0 :MAX NEG OFFSET




UN]

DZRE?%
4997
4338
4939
S000
S001
5002

B o

C25554
025560

025562

025566
025574
025602
025610
025614

025616
025624
025630
025636

025644
025650
025652
02E65Y
025556
025660

025662
025666
025674
025700

VE D
7-0C]

004737
104024

010068

012737
012765
013737
004737
104033

012737
005037
012737
012737

012737
012737
005037
012737
012737

004737
000003
104260
104261
104337
104040

012765
013765
012765
013737
004737
104151
004737
000401
104154

0404se

000016

025662
000015
001420
036542

032140
007462
001720
000001

037264

Q01176
001422
037152

05234C
007462
001720
00000!
007470
000002
000003

037264

100000
0Qigee
000005
001412
036542

037024

NOSTIC PRRT 2
Ieg& 13:50

001176
000000
907426

007460

007464
007466

007426

007460

007464
007466

007472
007476

000000
000C10
000000
007426

MACYLl 2
T1S

13:

£4S:

JSR
ERROR

MOV

MOV
MOV
MOV

JSR
ERROR

MOV
CLR
MOV
MOV

JSR

. WORD
ERROR
ERROR
ERROR
ERROR

MOV

JSR
ERROR

B8
ERROR

7(10086)
WRITE WITH HERDS OFFSET

HO8

07-0CT-76 14:14 PAGE S8

PC, SUBCLR
24 :CERR AFTER SCLR
RO,RKASOF (RS)  ;SET OFFSET

864, SESCAPE

80FFSET RKCS1(RS) :OFFSET CMD

1100, TEMP] .Setup TIMEOUT

PC, FRDY

33 :NO RDY AFTER OFFSET CMD

e<ngIP!D.SPIN!D.OFF!D.VV!D.DRR),E.QO ;EXPECTED MSG RO
8<D.SPOK'D.CART!D.DOOR!D. BRHM!D.SSP> ,E. Al

81,E.Bl
PC, CHKMSG : CHECK MSGS A0, BO, Al, Bl
0tde0 18 MSGS SPECIFYED AERE

35 :MSG A0 ERROR DURING OFFSET CMD
bl :MSH BO ERROR

36 :M5G A1 ERROR

¥ :MSG 81 ERROR

$ESCAPE

75000, TEMP1 :SETUP TIMEOUT

PC,FAtTZ :FIND ATTN

34 :NC RTTN AFTER OFFSET CMD

#<D.DSC!D.OFF!D.SPIN!D.DROY!D.VV!D.DRA> ,E.AD ;EXPECTED MSG RO
E.BO ;EXPECTED MSG BO
O<D.SSOK!D.CQRT!b.DOOR!D.BRHM!D.SSP>,E.Rl ; EXPECTED Al

¢l E.BI -MSG ID FOR EXPECTED MSG Bl
E. A2 :EXPECTED MSG R2

82,E.B2 :MSG ID FOR EXPECTED MSG B2

#3 E.B3 :MSG ID FOR EXPECTED MSG B3

PC, CHKMSG s CHECK MSGS AQ, BO, Al, Bl
7.42'7.82!0 -3 MSGS SPECIFYED HERE
260 :MSG AQD ERROR AFTER OFFSET CMD
26l :MSH BO ERROR

37 :MSG Al ERROR

40 :MSG Bl ERROR

$CCLR, RKCS1(RS)

SUNIT RKCS2(RS) ;DRIVES

$CLEAR, RKCS1(RS) :DRIVE CLEAR CMD

110, TEMP] :SETUP TIMEOUT

PC,FROY :FIND RDY

18 :NO RDY AFTER DRIVE CLEAR CMD
thTSTRTN :TEST FOR ATTN

154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD

SEG C0%8




BNIBUS Rk06
ZREIC.P11

5053
SOs4

026034
837 BobACH

S057 0260S6

vunonunununun
T e o T
BIRREBR

[ ]

n)

o

)

&R

7otk

012765

gissee

005037
013765

012765
013737
004737
104011
004737
032737
001465

032737
001421
004737
00C4S5

005237
0e37¢7
001003
104046
000137
0127865

000137
104012

012737
005037
012737
012737
005037
012737
012737

004737
000003
104052
104023
104053
104025
104401
000137
104063

012737
005037
012737
012737
005037
012737
012737

NOSTIC PRRT 2

6 13:50

001510

P9%58

001406
001406

000023
0Cl4e4
036542

040100
100000

000200
04el22

Q01406
001406

027102
100000
026062

010340
007462
001720
000001
007470
000002
000003

037264

053155
021706

010340
007462
001720
0C000!
007470
000002
000003

00C00Y
335642
000006

00C0a0
007426

007370

007404

000012
000000

007460

00746M
007466

007472
007476

007460

007464
007466

00747¢2
007476

HQ Y1l 2?(% esdITH H880§78FF§ETIq PAGE 99

4§:

bESs:
Ys ¥

b83:
698:

MOV
bV

CLR
MOV

MOV

MOV

JSR

. WORD
ERROR
ERROR
ERROR
ERROR
TYPE
JMP

ERROR

MOV
CLR
MOV
MOV
CLR
MOV
MOV

108

$DATAD, RKBA RS) HRITE A S
15, MR, RS g e

SECTOR’
SECTOR, RKDA(RS)

$(WRDATRS , RKCS1(RS) .WRITE DATA CMD

150000, TEMPI .SETUP TIMEOUT

PC,FROY :FIND ROY

11 N0 RDY AFTER WRITE DATA CMD

PC,GSTAT :GET FRESH STATUS

cctan HCS1

:BR IF NO ERRORS

#BSE , HER .SEE IF BAD SECTOR FLAG

578 :BR_IF NO

PC, TRUERR 'ELSE SEE IF SECTOR LISTED IN BSE TABLE
684 :RETURN HERE IF NO
SECTOR RETURN HER
gggron,o1o. an conEE sEcroas BAD
3? neonrrn* TgST DETECTED 10 BAD SECTORS
:gCLR,RKCSI(RS) : TRY ANOTHER SECTOR

12 :CERR WITH WRITE DATA CMD

$<0!D.SPIN!D.DRDY!D.VV!D.DRA) ,E.RQ ;EXPECTED MSG RO
£.80 :EXPECTED MSG'BO
#<D.SPOK!D.CART!H)._DOOR! D. BRHM! D. SSP> . RIB ;EXPECTED Al

81 E.BI .MSG ID FOR EXPECTED'MSG
E.R2 :EXPECTED MSG R2
82, E.B2 :MSG ID FOR EXPECTED MSG B2
83 E.B3 :MSG ID FOR EXPECTED MSG B3
PC . CHKMSG s CHECK nscs no BO
ha- T.B2'0 SGS sptcxriso HERE
:MSG A0 tnnoa AFTER WRITE DATA CMD
23 :MSH BO ERROR
53 :MSG A1 ERROR
25 ‘MSG B! ERROR
*?a%sg :RBORTING DATA TESTS TO DO TIMING
B3 :BAD SECTOR NOT LISTED IN TABLE

#¢0!0.SPIN!D.DROY!D.VV!D.DRR> ,E.ARD ;EXPECTED MSG RO

.80 :EXPECTED MSG BO

l(O SPOK D.CART!D.DOOR!D.BRHM!D.SSP> ,E.A1  ;EXPECTED Al
;MSG_ 1D FOR EXPECTED'MSG B1'

E Aa :EXPECTED MSG A2
82, E.B2 :MSG 1D FOR EXPECTED MSG B2
23 E.B3 'MSG ID FOR EXPECTED MSG B3

SEG 2099
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BJS RKO& DRIVE DIAGNOS™IC PART 2 MACYLl 27(1006) O7-0CT-76 14:14 PAGE 100 SEG 0100
1C.P11  07-0C0T-T& 13:50 718 WRITE WITH HEADS OFFSET

109 028346 00OM737 037264 JSR PC, CHKMSG :CHECK MSGS A0, BO, Al, BI

110 026352 000003 JWORD  T.A2'T.B2'0 -3 MSGS SPECIFYED HERE

111 026354 104052 ERROR 52 :MSG A0 ERROR RFTER WRITE DATA CMC

112 026356 104023 ERROR 23 +MSH B0 ERROR

113 02e360 104053 ERROR 53 +MSG Al ERROR

iig 026362 104025 ERROR 25 :MSG Bl ERROR

116 026364 005737 001362 15T CYLDIF :SEE_IF MSG A2=0

117 02370 001401 BEQ 708 'BR IF YES

118 026372 104104 ERROR 104 :MSG A2 NOT CLEARED AFTER WRITE CMD WITH OFFSET
119 026379 005737 001364 708: 7157 CYLADD :SEE IF MSG B2=0

120 026400 001401 BEQ 718 :BR IF YES

121 026402 104105 ERROR 105 :MSG B2 NOT CLERRED AFTER WRITE CMD WITH OFFSET
igg 026404 718:

124 026404 104415 SCOF1

igg 026406 012706 001100 MOV #STACK, SP :RESTORE STK PTR

127 D2B412 004T37 D4OMS2 JSR PC, SUBCLR

igg 02<16 104024 ERROR 24 :CERR AFTER SCLR

130

131 026420 012765 001510 00000 MOV sDATAD, RKBA(RS)
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US RKOB DRIVE DIAGNOSTIC PART 2 MACY!IL 27.1006) 07-0CT-76 1Y4:14 PAGE 101 SEG 0101
IZ.P11  07-0CT-76 13:50 715 WRITE WITH HEADS OFFSET
Do pme ommoamy B s
4 ? 8-256, , (RS)
gg 026442 01376 601482 03000 MOV seg?ék,RKDS(ﬁg)
35 02e4S50 012785 000031 000000 MOV 8 CURTCHK> . RKCS1 (RS) WRITE CHECK CMD
37 026456 013737 001424 007426 MOV 750000, TEMP] :SETUP TiMEOUT
38 026464 004737 036542 JSR PC,FRDY :FIND RDY
39 (0264 0] ERROR $g ;Ng REY AFTER uagrs CHECK CMD
40 02EN7 4737 040100 SR GSTAT *GET FRESH STATU
41 Q026476 032737 100000 007370 BIT 8CERR, HCS!
42 026504 001453 BEG 73§
43 026506 032737 040000 007372 BIT #WCE, HCS2 :SEE IF WRITE CHECK ERROR
32 8522%2 D?é*ig 000024 0014 258 ;ESB(RS) WD1 ACTUAL WORD FOR PRINTOUT
4 02cE4 813?37 00isio 8 1498 MOV Dﬂ?ﬂO,NDé ' -Exgscrso WORD an TYPEQUT
47 02532 104016 ERROR 16 :WCE RFTER WRITE CMD
:g 026534 000437 BR 738
gg 026536 104022 728: ERROR 22 :CERR AFTER WRITE CHECK CMD
52 026540 012737 010340 007460 MOV #<0'D.SPIN'D.DRDY!D. V! D.DRA) ,E.A0 ;EXPECTED MSG AQ
63 (026546 00S037 007462 CLR E.BO - EXPECTED MSG BO :
G4 (026552 012737 001720 007464 MOV #<D.SPOK!D.CART!D.DOOR!D. BRHM! D.SSP> ,E.Al ;EXPECTED Al
§5 026560 012737 000001 007466 MOV sl E.BI :MSG ID FOR EXPECTED MSG Bl
56 026566 005037 007470 CLR E.A2 EXPECTED MSG A2
57 026572 012737 000002 007472 MOV s2,E.B2 :MSG ID FOR EXPECTED MSG B2
gg 026600 012737 000003 DO7476 MOV %3 E.B3 :MSG 1D FOR EXPECTED MSG B3
60 02Eb06 004737 037264 ISR PC, CHKMSG s CHECK MSGS RO, B0, Al, Bl
61 026bl2 000003 CWORD T.A2'T.B2'0 -8 MSGS SPECIFIED HERE
62 026614 104057 ERROR 57 :MSG AQ ERROR AFTER WRITE CHECK CMD
63 026616 104031 ERROR 3! :MSH BO ERROR
64 026620 104060 ERROR &0 :MSG Al ERROR
65 026622 104032 ERROR 32 :MSG Bl ERROR
66 026624 10440 053155 TYPE MSG26 :RBORTING DATA TESTS
Eg 066£30 000137 031706 IMP YIMING
;g 026634 73%:
71 026834 012737 010340 007460 MOV $<0'D.SPIN'D.DRDY!D.VV!D.DRA) ,E.AQ ;EXPECTED MSG AD
72 02642 005037 007462 CLR E.B0 -EXPECTED MSG’ BO
73 026646 012737 001720 007464 MOV $<D.SPOK!D.CART!D DOOR'D.BRHM!D.SSP> ,E.Al ;EXPECTED Rl
74 026654 (012737 000001 007466 MOV sl E.BI :MSG ID FOR EXPECTED MSG Bl
7S¢ 02eeb2 00SC37 007470 CLR E.A2 :EXPECTED MSG R2
76 026666 012737 000002 007472 MOV $2,E.B2 'MSG ID FOR EXPECTED MSG B2 .
;; 026674 012737 000003 007476 MOV 3 E.B3 ‘MSG ID FOR EXPECTED MSG B3
79 026702 004737 037264 JSR PC, CHKMSG : CHECK MSGS RO, BO, Al, Bl
80 026706 000003 _WORD  T.R2!T.B2'0 -3 MSGS SPECIFYED HERE
81 026710 104057 ERROR 57 :MSG A0 ERROR RFTER WRITE CHECK CMD
82 026712 104031 ERROR 31 :MSH BO ERROR
83 026714 104060 ERROR 60 :MSG Al ERROR
gg 026716 104032 ERROR 32 :MSG Bl ERROR




UNIBUS RkOb DRIVE DIAGNOSTIC PART 2
DZRBIC.P11
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026720
cab7e4
0267
0267

026736

026736
026744
026752

026760
026756
026772

026774
027002
027006
027014
027016
027020
02702t
027032

027034
027042
027050

0?-0CT-76

020027
001004
012700
000137

013737
004737
104124

012765
004737
03278?
001001
104244
013737
004737
104058

012765
013765
012765
013737
004737
104151
004737
000401
104154

13:50
000260

000060
025554

100000
gdl22e
000013

001412
03654e

000001
040100
020000

goi4ie
037056

100000
001222
00000S
a01412
036542

037024

00C000
00o010
000000

007426

000026

0c7416

007430

000000
000010
000000
007426

MACYL1l 27(1006)

T1S

cs:

748 :

75%:

35:

CMP
BNE
MOV
JMP

MOV
MOV
MOV

MOV
JSR
ERROR

MOV

LOS

07-0CT-76 14:14 PAGE 102
WRITE WITH HERDS OFFSET

RO, 8260
23
$60,R0
i3

#CCLR,RKCS1 (RS
§UNIT RKCS2(RS)
$RECAL, RKCS1(RS)
710, TEMP1

PC, FRDY

124

#1,RKMRL (RS)
PC,GSTAT
#D.RTZ, HMR2
748

244
110, TEMP?
PC,FATTL
58

8CCLR,RKCS](RS)
SUNIT,RKCS2(R5)
#CLERR, RKCS!1 (RS)
110, TEMP1
PCI#RDY

15
PC, ISTATN
754

154

;RECAL CMD
:RESET CYL DIFF/OFFSET 8 CYL ADDR REG
: IN_RKMR2 8 RKMR3 RESP.

:SETUP TIMEOUT

:FIND RDY

:ROY NOT SET AFTER RECAL CMD

; SELECT WORD !

:RTZ NOT SET DURING RECAL CMD
{SETUP TIMEOUT

'FIND_ATTN

!NO ATTN AFTER RECAL CMD

;DRIVE®

. DRIVE CLERR CMD
:SETUP TIMEOUT
:FIND RDY
:NO RDY AFTER DRIVE CLEAR CMD
' TEST FOR ATTN

;ATTN NOT CLEARRED AFTER DRIVE CLERR CMD

SEG 0102




S241 027102
S242 027104
Se43 027112

5245 027116

Se47 027122
S248 027126

5250 027130
5281 027134
5252

5253 027142
5254 027146
5255 027154
5256 027162

5258 027170

5266 027226
5267 (027234
S268 027236
S269 02724¢

5271 (027244
5272 (027250
573 027256
74 027260
5275 027262
5076 027266
5277 027274
507P (027300

S28C 027302

RG
-7

000004
012737
012706

012700

004737
104024

00s037
013765

011065
012765
052765
012765

012765
013737
004737
104011
004737
032737
001465

032737
001421
004737
000455

005237
023727
001003
104046
000137
012765
000137
104012

012737

NOSTIC PART 2

& 13:80

000001
001100

001426
040452
001406
001406
000020
001516
000020
076000
000023
001424
036542
040100
100000
000200
42122

001406
001406

030146
100000
027134

010340

001174

000006

000004
000010
000002

000000
007426

007370

007404

ooooie

000000

007460

MO8

MACvll 27(1006) 07-0CT-76 14:14 PAGE 103 SEQ 0133
T16 TEST CURRENT CROSS-OVER CYLINDERS

S o RN IR E AR R R AR RN RAARERRRER
;iTEST 16 TEST CURRENT CROSS-OVER CYLINDERS

; THIS TEST JERIFIES THRT THE DRIVE CAN WRITE 3 RERD OFF
CURRENT CHANGE CYLINDERS X & Y IN THE FOLLOWING WRAY:

SPIRAL WRITING IS PERFORMED FROM CYLINDER X TO CYLINDER Y
WITH A DATAR PATTERN FILLING THE ENTIRE 2 CYLINDERS.

A WRITE CHECK IS THEN PREFORMED TO VERIFY DATR WARS PROPERLY WRITTEN.
THIS TEST IS PERFORMED FOR ALL 3 HEADS.

CYLINDER X: 63 127 181 255 319 383
CYLINDER Y: 64 128 192 @256 320 384

+- ;**i**g*i;;**i******!!*********i***!****i*!!***!*i*i***i**!***!
16: SCO
MOV 81, STIMES .+D0 1 ITERATION
MOV s5tACK, SP
MOV $CYL,RO :CYL ADDR TRBLE

18: JSR PC,SUBCLR
a4

Ve W MG S B GO G B A W .

DA B B & 8 8 & & & 8 8 B 3

:CERR AFTER SCLR

SECTOR
5§: MOV SECTOR, RKDAR(RS)

MOV (RO),RKDCSRS)  ;CYL #
MOV s0PAt 1, RKBAIRS) :DATA PATTERN

BIS $BAI, RKCS2(RS)  :BUSS ADDR INCREMENT INHIBIT

MOV s-6%22. %256. ,RKWL (RS) ;WORD COUNT TO SPIRAL 8 FILL 2 CYLINDERS

MOV #<WRDATAY . RKCS1 (RS) -WRITE DATA CMD
MOV 150000, TEMP1 -SETUP TIMEOUT
JSR PC, FROY :FIND RDY
ERROR 1l :NO RDY AFTER WRITE DATA CMD
JSR PC,GSTAT ‘GET FRESH STATUS
BIT #CERR, HCS1
BEQ %4 :BR IF NO ERRORS
BIT #BSE , HER :SEE IF BAD SECTOR FLAG
BEQ 65§ :BR IF NO
JSR PC. TRUERR ‘ELSE SEE IF SECTOR LISTED IN BSE TRBLE
BR 668 'RETURN HERE IF NO
INC SECTOR :RETURN HERE IF YES
CMP SECTOR, 810. ‘ARE 10 CONSEC. SECTORS BAD
BNE 64S BR IF NO
ERROR 46 *RCORTING TEST DETECTED 10 BAD SECTORS
InpP 28 :BYPASS TEST
B4S: ?gg ggCLR,RKCSI(RS) s TRY ANOTHER SECTOR
6S§: ERROR 12 ‘ :CERR WITH WRITE DATA CMD

Mov #<0!D.SPIN!D.DROY!D.VV!D.DRA> ,E.AQ ;EXPECTED MSG RO




UNIBUS Rk06 OCRIVE DIRGNOSTIC PART 2
g07-0C7-76 13:50

DZREIC.PLI

027310

7314
43
027330

027334
027342

0273S0
027354
027356
027360

027446
g2745¢2
027454
027456
027460
027462

027464
027470
027478

005?3;
818737
065037

012737
012737

004737
0000C3
104052
104023
104053
104025
104401
000137
104083

012737
g0S03?
012737
012737
00s037
012737
012737

004737
000023
1040Se
104023
104053
104025

011065
013765
012765

007358
884088
007470

000002
0000303

037264

0S31S5
d31708

010340
007462
001720
000001
007470
000032
000003

037264

000020
001406
001516

887k

007472
007476

007460

00746M
007466

007472
00747&

000006
0000CH

NOS

MACYll 27(1006) 07-0CT-76 14:14 PAGE 104

Tig

b6S:
67S:

TEST CURRENT CROSS-OVER CYLINDERS

CLR E.BO : EXPECTED MSG BC
MOV n<D.SEOK!E.CQRT!0hg OR!D.BRHM'0.55P, E.Al :EXPECTED Al

MOV sl £ Bl 10 FOR EXPECTED MSG Bl
CLR E.A2 EAPECTED MSG Re
MOV s2.E.B2 'MSG ID FOR EXPECTED MSG B2

MoV $3,E.83 ;MSG ID FOR EXPECTED MSG B3

ISR PC CHKMSG : CHECK MSGS RO, BO, Al, Bl
LWCRD T.a2!'T.B2'0 -3 MSGS SPECIFYED HERE

ERROR G2 :MSG AQ ERROR AFTER WRITE DATA CMD
ERROR 23 :MSH BO ERROR

ERROR 53 :MSG Al ERROR

ERROR 28 :MSG Bl ERROR

TYPE MSG26 :ABORTING DATR TESTS TO DO TIMING
ImP tIMING

ERROR B3 :BAD SECTOR NOT LISTED IN TRBLE

MOV #<0!D.SPIN'D.DROV!D.VV!D.DRA> ,E.R0 ;EXPECTEC MSG AC
CLR E.BO ;EXPECTED MSG BO

MOV #<D.SPOK'D.CART!D_DOCR!D.BRHM!D.SSP> ,E.Al ;EXPECTED Al
MOV #1,E.B. :MSG ID FOR EXPECTED MSG Bl

CLR E.R2 ;EXPECTEE MSG A2

MOV 82, E.B2 tMSG 1D FOR EXPECTED MSG B2

MOV $3.E.B3 :MSG ID FOR EXPECTED MSG B3

JSR PC, CHKMSG :CHECK MSGS A0, B0, Al, Bl

UWORD  T.A2'7.B2'0 .8 MSGS SPECIFIED HEPE
ERROR 52 -MSG A0 ERROR AFTER WRITE DATA CMD
ERROR 23 :MSH BO ERROR

ERROR 53 MSG Al ERROR

ERROR 25 :MSG B! ERROR

MOV (RO) ,RKDC (RS)
MOV SECTOR, RKDA(RS)
MOV 80PAT],RKBALRE)

SEG Q104
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NIBUS &x06 DRIVE ,;ngacsvzv PART 2 nnc»x‘ 27.1006) 07-0CT-76 i4:14 PAGE 10F SES 2105
, SoeeIloeil g 13:89 T16 ~ TEST CURRENT CROSS-OVER Y.L INDERS
8317 Z2°S0N 252765 200020 090910 IS 8BAI  RKCS2 (RS
§§?§ 27812 012768 CPe300 000202 MOV 8-6#22. #256. , RKWC (RS
5320 027S20 012785 000031 302000 MOV 8. JRTCHK  RKCS!(RS) -WRITE CHECK CMD
1 027526 013737 00l424 007426 MoV *50000, TE4P) ssrup 1iMEOUT
€322 027834 [BO4"37 036542 ISR PC,FROY FING RDY
€323 327540 10W01S E]RROR 1S’ ‘NG ROY AFTER WRITE HECK CMD
§3§ 027535 004737 9:8688 207373 :gg :E 3313251 :GET FRESH STATUS
[4 . F Y & .

B8 Xk B A
€327 02785 032737 O8000C 007372 BIT 8CE , HCS2 :SEE IF WRITE CHECK ERROR
€328 Q27864 DOI410 BEQ 68¢
2352 Ce™S6e (ibS37 (000024 00i4ee MOV RKkDB(RS), WD!  ;ACTUAL WORD FOR PRINTOUT

8e7S™ 013737 O0iS.p Q2:47C MOV DPAT] . G2 EXPECTED WORD FOR TYPEOU'
§33] 027 1049016 ERROR 1B s WCE nrttn WRITE CMD
éggs GeTeO4 000437 BR X
gggg 927626 104022 52§:  ERROR 22 :CERR RFTER WRITE CHECK CMD

10 012737 210340 007460 MOV 8<0'D.SPINID. DRDY'D vv'o onn> AQ  EXPECTED MSG AQ

25 Ehie T URYS kB CbECTED hos’ Bl
§338 027622 012737 00:720 007464 MOV 8<0.SPOK'D. *anr'b DOOR!D BR 'o sSSPy ,E.Al  ;EXPECTED Al
£339 Qo7 012737 000061 007466 MOV 8] £.B1 MGG 1D FOR EXPECTED MSG Bl
€340 02783 00SC37? D077 CLR E.A2 -EXPECTED MSG A2
§34] 0276M2 012737 007472 MOV 82,E.82 :MSG 1D FOR EXPECTED MSG B2
23:5 327680 012737 000003 OO747E MOV 83 E.B3 :M5G ID FOR EXPECTED MSG B2
SN 004737 03726M ISR PC, CHKMSS s CHECK MSGS no Al, Bl
€5 007662  N00003 WORD  T.A2'T.B2!C -3 MSGS sptcxrt 0 MERE

027664 1090S7 ERROR  §7 :MSG AQ tanon AFTER WRITE CHECK CMD
£? (027666 10403} ERROR 31 :MSH B0 ERROR
S48 027670 104060 ERROR &0 :MSG A1 ERROR
€39 027672 104032 ERROR 32 :MSG Bl ERROR
€3] 027674 [Q4<40] 063155 *YPE MSG26 :ABORTING DATA TESTS
gaagé 02770C 000137 2317% P YIMING
gggg 027704 £9§:
€3EE 027708 5iZS727 2103 0CT4ED MOV |<0 D.SPIN'D.DRDY'D.VV!D.DRA> ,E.AQ ;EXPECTED MS3 AC
€35 227712 00S037 0074 - CoR £ B0 AExpecrso MSG' B0
83E7 227716 012737 001720 0O74ed ACv .,p SPﬂx'r CART'A DOOR!D.BRHM!D.SSP> ,E.Al ;EXPECTED Rl
€68 527724 012737 000001 D37466 MOV 1. E.B 1€ 19 E00 EPECTED MSG Bl
€369 227732 [00S037 007470 CLR ha 'EXPECTED MSG e
€3c2 (027736 012737 2100002 007472 MOV sa £.B2 :MSG ID FOR EXPECTED MSG B2
%%%é 027744 012737 000003 007476 MOV 3.E.B3 :MSG ID FOR EXPECTED M3G B3
€3c3 027752 0ON737 (027264 JSR PC, CHKMSG :CHECK MSGS RO, BO, Al, Bl
€364 027756 000003 " WORD r ha'r B2!0 3 MSGS SPECIFYED HERE
€365 027760 104057 ERROR -MSG AQ tanoa AFTER WRITE CHECK CMD
€36 227762 10403) ERROR u :MSH B0 ERROR
€3c7 027764 104060 ERROR &0 :MSG Al ERROR
€8 027766 10OM032 ERROR 32 :MSG Bl ERROR
€3¢9 227720 (022027 DOOS?77 3s: MP (RO)+, 8383. ALL CYLINDERS DONE”
£370 227774 001402 BEQ 4§ :BR IF YES
Ei;i 0e777¢ 000137 (0e7:22 IMP 15 'ELSE REPEAT
A

- ————— - ——— et




COS

PAR™ & MACv1l 27,1006 D07-0C7-76 14:I14 PAGE 108 SEG 0196
Tie TEST CURRENT CROSS-CYER CYLINDERS

£300C2 9s:
030002 2.278S 103COC 2C000 MOV 8CCLR,RKCS] RS)
Q30C16 Ji37eS OClee2 428! MOV SUNTT. er(52.RE)
030016 012765 3000i3 020000C MOV 8RECAL ,RKCS! RS) :RECAL CMD
RESET CYL DIFF/CFFSET 8 CYL AJCR RES
: IN RKMR2 & RKMR3 RESP.
030024 012737 00IMIZ 007426 MOV 710, TEMP! SETUP TIMEOUT
030032 Q04737 Q36542 JSR PC,FRDY :FIND ROY
03003 .0ui2v ERROR 124 'ROY NOT SET AFTER RECAL CMD
030040 012765 0000C. 009028 MCV 81,RKMR] (RS) :SELECT WORD 1
032046 004737 Q40100 JSR PC,GSTAT
930052 032737 0820000 007416 BIT 80.RTZ,HMR2
030060 00:00! BNE 708
030062 104294 ERRCR 244 :RTZ NOT SET DURING RECAL CMD
030064 013737 00i412 007430 7C8: MOV T10, TEMP2 :SETUP TIMECUT
030072 004737 0370S6 JSR o, FATT] :FIND ATTN
330076 1040SS ERROR 55 *NJ ATTN RFTER RECAL CMD
030100 012765 100000 000000 MOV 8CCLR,RK(CS] (RS,
030106 013768 00l22e 00090 MOV SUNIT RKCS2(RS) :DRIVES
030114 012765 00000S 200000 MOV sCLEAR RKCS1 (RS :DRIVE CLEAR CMD
030122 013737 OCi1412 007426 MOV 110, TEMP] SETUP TimMEOUT
030130 004737 036542 ISR PC‘¢RDY :FIND ROY
030134 104151 ERROR 16} :NO RDY AFTER DRIVE CLERR CMD
030136 (004737 037324 JSR PC.TSTATN ! TEST FOR RTTN
030142 00C4D! BR 718
020144 {09 84 ERROR |54 :ATTN NOT 2.EARED RFTER DRIVE CLEAR -MD
030146 718:
03014 28:
1 SRR REER R R R A AL R AR R RN R R R EE RIS E R AR R AR R 2 AR E R R AR RN LR AR ELRRL S
:fTEST 17 TEST HERD SWITCHING TIME
L8 TESTS THE ABILITY TO SWITCH HEARDS IN LESS THEN 1OMS WHEN HEADS SPIRAL.
-
L4 1. SECTOR 17 IS FIRST LOCATED AND A WRITE DATA COMMAND OF 512 WCRDS
- 70 SECTOR 21 1S ISSUED.
g 2. THE PROGRAM NOW KNOWS THAT THE DRIVE WILL NOT HAVE TO TRAVEL
e A FULL REVOLUTION BEFORE FINDING SECTOR 21.
L& 3. SINCE EACH SECTOR TAKES APPROX. 1.9MS, THE TIME BETWEEN
Lo THE START OF THE WRITE COMMAND (FRGM SECTOR 21, HEAD 0; TO
L ¥ SECTOR 0, HERD 1) ANC CONTROLLER READY SHOULD 8E APPROX BMS
A
i+ THE ABOVE IS REPEATED FOR HEAD SWITCHING BETWEEN 1 TC 2
THIS TEST IS BYPRSSED IF NEITHER L OR P CLOCK 1S PRESENT
;l
B ERER PR RN AR R R R R R R AR R E AR PR AR RS R R AR R R AR R R AR AR RN R DR RRAS
20146 000004 8117 sCOPE
180 012737 00OCOL 00ILl74 MOV 1, STIMES .:00 1 ITERATION
16e Qi270e 0CI100 MOV sStack,sP
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TEST HERC SWITCHING "I“E

787
NE
K

"oV
<SR
ERROR

3 TN N T

825 TEMPS .WERC 0, SECTOR 21 "3 BE PUT IN RKDA
PC, SUBC.R

24 -CERR AFTER SCLR

PC FSEC23 :FIND SECTOR 23

108 :CANNCT FINC SE-TCR 23

15720 1 G0 TO NEXT TES?

sDATAOL ,RKBA(RS) :DATA 0681

86A] RKES2.RS) ™ :BUSS ADOR INCREMENT INMIBIT

8-512. ,RkWC(RS) :WORD COUNT

TEMPS AKDA:(RS) :HEAD 8 SECTOR
slRDAYA, RKCS1(RS! ;WRITE DATR CMD

82000, sTEMP]
f=Ta;

c.oLY :D0 DELAY
gggv,ﬂkCSlcRS) :LOOK FOR CONTROLLER REARCY
PC.FRDY :FIND RDY AND GET FRESH STATUS

11 :NO RDY AFTER SEL DRV oMD
PC,GSTAT

18?7 :MERD SWITCHING LONZER THAN DELAY

ggERR,RKCSlERS)
le ;CERR RFTER WRITE DATR
8<0!D.SPIN!D.DROY!D.VVID.DRA> ,E.AC EXPECTEC MSG RQ

E.BO :EXPECTED MSG BO
8<D.SPOK!D.CART'D . DOOR!D.BRHM!D.SSP> ,E.Al :EXPECTELC Al

8l E.BI :MSG 1D FOR EXPECTED MSG Bl
E.A2 ‘EXPECTED MSG R2

s2.E.82 :MSG ID FOR EXPECTED MSG 82
$3.£.83 MSG 1D FOR EXPECTED MSG B3

PC, CHKMSG :CHECK MSGS AQ, BO, Al. Bl

o'dio -8 MSGS SPECIFYED HERE

62 :MSG AD EPROR AFTER WRITE CATA oMC
23 :MSH BO ERROR

53 :MSG Al ERROR

25 :MSG B1 ERROR

TEMPS, 8425 HEAD 1,SECTOR 21 DONE”

15728 ::50 TO'NEXT TEST




EOS

SiByS 3m2E OFILE -;agncs’ I;_ BART 2 MACYLI 27.1008) 07-0CY-76  [4:14 PAGE 126 SES 2.8
cegilerr i 12:8¢ 1 TESY “ERD SWITCHING PIvE
S48 30420 212737 200428 OITH3k MOV 8425, TEMPS
Su~q 230426 333.3~ C3ieit P 2 :ELSE REPERT FOR WEAC 1. SECTCR 21
g:g; 230432 38:
! S‘Qaé : R RRRARRE R R R R R R R R R R R R R R R R R R RN R R R R RRR IR LR EREERNR R AR R
| 2333 L¥TEST 20 CRIVE OFF TRACK TEST
;l'
£435 L "MIS TEST CHECKS FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYCNC
i :e i+ THE ALLOTED 3MS.
| Se88 ‘e 1. INITIALLY, EVERY CYLINDER IS FORMATTED WITH IDENTICAL HERDERS
€485 . (JNTQUE T ERCH CYLINDER:
i 5490 T 2. A FULL SECTOR WRITE COMMAND IS ISSUED BY A SINGLE CYL sssx FROM O TO 1.
| §eg) .8 AS HERDERS ARE Denrxcnge THE N€X’ SECTOR TO COME UNDER THE
£4gqe P HEACS WILL IhﬂiélnTELY WRITTEN
| E433 L 3. IF THERE IS OSCILLATION SENSED BY READING ThE TRIBITS,
g:gg % DRIVE OFF TRACK ERROR WILL SET.
g ]
£496 S¥ IN THIS MANNER OSCILLATING SEEKS ARE PERFORMED BETWEEN AL. MAJOR ZYLINDERS.
[ g % 100 OSCILLATIONS ARE PERFORMED AT EACH MAJOR CYLINDER
g:gg i s BEFORE DOING THE NEXT CYLINDER
E
SEa0 R R R R RE R R R R R R R R RN R R RN R SRR A R R E R RN R SRR R R R R AR
S501 030432 00000 t&720.  SCOPE
502 03043 012737 000001 001174 MOV 81 STIMES 1 ITERATION
€503 330442 012706 OCi170 MOV #51ACK, SP Rssrons STK PTR
SSON 030446 00S237 007354 INC BQDHDR :USED FOR VALID HALT
€506 020 00E037 001382 CLR
5389 030456 012737 100000 007436 MOV oBITlS,TEnPS
EE00 Q3044 0DON737 DHONS2 18: JSR PC, SUBCLR
gggg 030470 104024 ERROR 24 :CERR RFTER SCLR
gé%g 030472 012700 00153% MOY sHDTAB, RO : FORMAT HEADERS ON ALL MAJOR CYL.
8€13 030476 013720 001352 28: MOV TOCYL, (RO)+ HEADER WORD 0: CYL
SSi4 030502 01720 140000 MOV #140000, (RO)+  :HEADER WORD : ALL ss TO0R O
g€1§ Q30506 012710 140000 MOV 140000 (RD) *HEADER WORD 2: XOR OF 0 8 1
Eéi? 030812 053720 001352 BIS TOCYL, (RO)+ 'RDD CYL & TO WORD 2
SE18 030516 020027 001742 CMP no,anorne+1ae. :ALL 22 SECTORS DONE? (22%6=132)
Eéég 030522 001365 BNE 2s ‘BR IFf NO
€221 030524 012765 001536 000004 MOV SHDTAB, RKBA(RS)
€C22 (03032 012765 177676 000002 MOV 8-65. , RKWC(RS)
gggg 030540 013765 001352 000020 MOV TOCYL . RKDC (RS)
SC2S (030546 012765 000027 000000 MOV 8 WRHEAD> , RKCS] (RS) -WRITE HERDER CMD
CE26 030554 013737 001424 007426 MOV 150000, TEMP1 SETUP  YIMEOUT
€227 030562 004737 036542 JSR PC,FROY tFIND RDY
6528 030566 104200 ERROR 200 :NO RDY AFTER WRITE HEADER CMD
€E29 (030570 004737 0M0100 JSR PC. wSTAT :GET FRESH STATUS
6£20 (030574 0232737 100000 007370 BIT sCERR, HCS1
€621 030602 00I405 BEQ 64§
€€32 030604 104201 ERROR 201 :CERR AFTER WRITE HEADER CMD
€632 (030606 104401 053155 TYPE  .MSG26 :RBORTING DRTA TESTS TO DO TIMIMG TESTS

[ - -




g&IBUS RK?E DR

1 5565 030736
8566
SE6? 03074¢

5563 030750
S570 030754

572 030756
SE73 030764

SE7S 031030

S577 ”031006
€578 031014
S579 0310e2
£S80 031026

ctgz 031030
EcE3 Q031034
sce4 031042
SSeS 031044

S587 031046
( Ste8 031054
Stee 0310Se

IVE DIAGNOSTIC PART 2
**-?2 13:80

0?-0C
000137

026137
0Cel37
£a37e7
001313
0050es

012765
013737
004737
104131

013737
004737
104132

032737
001431
104210

012737
005000
012737
00sS037

104415
012706

013737

004737
104024

013785
012765
052765
012765

012765
013737
004737
104011

004737
032737
00140}
104112

032737
001401
104012

0317086

207436
001352
001382
000020
000017

001414
036542

001424
037152

100000

031420
000001
0013s0
001100
001352
040452
001352
001514
000020
177400
000023

001424
036542

040100
020000

100000

548

001000

00C000
007426

007426

007370

£SS:

001176
001352

001360

3s:
000020
000004
000010
000002

000000
007426

007420

007370 5§:

MACYL1l 2
120

FOS

7(1006) 07-0CT-76 14:14 PAGE 109

DRIVE OFF TRACK TEST

IMP TIMING

Q0L TEMPS :SET CARRY ONLY CNCE

ROL 70CYL 'SELECT NEXT MAJOR CYL

C 70CYL, 81000 ‘ALL MAJOR CYL FORMATTED?
BNE 18 :BR IF NO

CLR RKDC (RS) :SETUP TO RETURN T0 CYL O
MOV 8SEEK, RKCS1(RS) ;SEEK CMD

MOV 150, TEMPL 'SETUP TIMEOUT

ISR PC, FRDY :FTND RDY

ERROR 13} ' RDY RFTER SEEK CMD
MOV Tsooog TEMPl  “SETUP TIMEOUT

JSR PC. FaTt2 “.FIND ATTN

ERROR 132 'NO ATTN ARFTER SEEK CMD
BIT 8CERR, HCS1

BEQ BSS

ERROR 210 :CERR AFTER SEEK CMD

MOV $FORM, SESCAPE

CLR RO : ITERATION COUNTER

MOV 81, TOCYL 'SETUP TO CYL 8

CLR FREYL

SCOP1

MOV $STACK, SP :RESTORE STK PTR

MOV TOCYL,CALDIF  ;SETUP FOR ERROR PRINTOUT
JSR PC, SUBCLR

ERROR :CERR AFTER SCLR.

MOV TOCYL ,RKDC(RS) ;GO TO CYL

MOV $0ATAl , RKBR(RS) :ALL 'S

BIS $BAT, RKCS2 (RS)

MOV 8-265.  RKWC(RS) ; SECTOR TO BE ALL 1'S
MOV SWRDATA,RKCS1(RS) :WRITE DATA CMD

MOV 150000, fEMP1

JSR PC,FRDY :FIND RDY

ERROR 11 :NO RDY RFTER WRITE DATA CMD.
ISR PC,GSTAT :GET FRESH STATUS

gég gg.oaor,unna :SEE IF DRIVE OFF TRACK
ERROR 112 :DRIVE OFF TRACK AFTER WRITE DATA CMD
BIT 8CERR, HCS1

BEQ 3]

ERROR 12 : CERR SET AFTER WRITE DATA CMD

SEG 2129

- ot n ————
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0140}
134113

104415
012706

004737
104024

012765
082765
012765

0I27865
013737
004737
104011

004737
032737
CcJ140}
104112

032737

00140}
104012

012737
005037
012737
012737
005037
012737
012737

€l

PRRT 2

<t

3768
001720
000001
007470

020032
000003

037264
001364

001100
o404s2

001514
000020
177400

00C023
001424
036542

Q40100
020000

100000

010340
007462
001720
000001
007470
000002
000003

007460

007464
007466

007472
07478

001352

0000CH
000010
000002

000000
007426

307420

007370

007460

007464
007466

007472
007476

HQCYII 27(1006)

h

6s:

78:

gs:

qs:

GOS

07-0C7-76 _14:14 PAGE 110

DRIVE OFF TRRCk TESY

MOV
cLR
MOV
MOV
CLR
MOV
MOV

JSR

. WORD
ERROR
ERROR
ERROR
ERROR
CMP

BEQ
ERROR

8<0'D.SPIN'D. onov'o VV1D.DRA>, :EXPECTED MSG w0
E. 8 ?gb 50

0
£¢D.SPOK!D. cnn*-b ooon BRHM'D SSP> ,E.Al ;EXPECTED Al

sl E.BI :MSG 1D ron EXPECTED MSG Bl
E.he :EXPECTED MSG A2
82,E.82 +MSG ID ron EXP CTED MSG BP
83 E.83 :M3G ID FOR EXPECTED MSG B3
PC, CHKMSG : CHECK nscs A0, BO, Al, Bl
T.A2'7.82'0 MSGS SPECIFIED HERE
G2 :MSG AO tanon AFTER WRITE DATA CMD
23 :MSH BO ERROR
53 MSG Al ERROR
2 'M5G Bl ERROR
g;Lnoo,roch
113 :CYL ADDR IN RKMR3 NOT = RKDC
8STACK, SP :RESTORE STK PTR
PC, SUBCLR
24 :CERR AFTER SCLR

-RETURN TO CYL O
sDATAL, RKBA(RS)
$BAI,RKCS2(RS)
£-256. ,RKWC(RS)
$WRDATA, RKCS1(RS)
150000, tEMP]
pc FROY -FIND RDY

:NO RDY AFTER WRITE DATA CMD
PC,GSTAT :GET FRESH STATUS
53 ' DROT, HMR3
112 :DRIVE OFF TRACK AFTER WRITE DATA CMD
ggERR,HCSl
12 :CERR AFTER WRITE DATA CMD

#<0'D.SPIN'D.DRDY!D.VV!D.DRA> ,E.AQ ;EXPECTED MSG RO
E.BO EXPECTED MSG' BO
$<D.SPOK!D. cgnrvb DOOR!5.BRHM!D.SSP) ,E.Al  ;EXPECTED Al

81 E.BI :MSG ID FOR EXPECTED MSG B1’
E.R3 EXPECTED MSG A2

$2,E.82 tMSG ID FOR EXPECTED MSG B2
3 E.B3 :MSG ID FOR EXPECTED MSG B3

SE¢ C113




u
o
£
0

Rk 0E DP%V
Pl 7

031440
031446
031454

031462
031470
031476
031504

031510
031516
031524
031530
031532
031536
031544
031546
031550
03iSS4
031560

031560
031564
031570
031576

'3\.

00478?
000J03
109252
104023
104053
104025
005737

140}
104042

005200
020027
001402
000137

00S000
006337
023727
001402
000137

005037
012737

004737
104024

012765
012765
013765

013737
012737
012737
004737

012765
013737
004737
104200

e

OSEIE

13:50

0372t

001384

000144
a307S0

001352
0013%2

0307S0

001352
100000

040452

001536
177676
001352

001352
000000
000000
O41434

0goca?
001424
036542

040100
100000

nc3]188
«31706

007436
001352
001352

PART 2

0C1000

007436

000004
000002
000020

001366
001474
001502

000000
007426

007370

001000

MACYLI 27(}006)
T2

108:

13%:

FORM:

12%:

648

DR

JSR

. HORD
ERROR
ERROR
ERROR

HOS

07-0C7-76 _14:14 PAGE 11!

VE OFF TRACK TEST

$CHECK 1565800 BB Th1eB  uere

PCasiK 83,
g2 :MSG AQ ERROR RFTER WRITE DATA CMD

23 :MSH BO ERROR
c3 'MSG Al ERROR

25 :MSG B! ERROR

CYLADD

108

42 :NOT BACK TO CYL O
RO

RO, 8100 sALL ITERATIONS DONE?
13¢ :BR IF YES

3 'ELSE DO AGAIN

RO :RESET ITERATION CTR
TOCYL

TOCYL, #1000 :ALL MAJOR CYL DONE?
FORM :BR IF YES

35 tELSE DO NEXT CYL

TOCYL ;RESTORE TO ORIG 22 SECTOR FORMAT.
$BITIS, TEMPS

PC, SUBCLR
24 :CERR AFTER SCLR
$HDTAB, RKBA(RS) ;REFORMAT ALL MAJOR CYLINDERS
8-66. , RKWC (RS)

TOCYL , RKDC (RS

IBCYL CALADD ; SETUP

HEAD 70 FILL
80, FORMAT : HEADER
PC.FHDTAB : TRBLE

$<WRHERD> . RKCS1 (RS) : WRITE HEADER CMD
150000, TEMP] SETUP  tIMEOUT
PC.FRDY :FIND RDY

200 :NO RDY AFTER WRITE HEADER CMD
PC.GSTAT :GET FRESH STATUS
gngR’”CSI
201 :CERR AFTER WRITE HERBDER CMD
MSG26 :ABORTING DATA TESTS TO DO TIMIMG TESTS
tIMING
TEMPS
TOCYL
TOCYL, #1000 -ALL MRJOR CYL REFGRMATTED?
128 :BR IF NO

SEG 0111
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UNIBUS RkD®& DRIVE DIAGNOSTIC PART 2 MACYI! 27(1006) 07-0CT-76 14:14 PAGE 112 SEG 0112
DZREIC.P11  07-0CT-76& 13:50 720 DRIVE OFF TRACK TEST
702 C31600 00SC6S 000020 CLR RKDC (RS) :SETUP TO RETURN TO CYL O
€703 031604 00S037 001176 CLR $ESCAPE
I'4
2783 031610 012765 000017 (000000 MOV 8SEEK,RKCS1(RS) ;SEEK CMD
£706 031616 013737 001414 007426 MOV 150, TEMP1 ssrup TIMEOUT
707 031624 004737 036542 JER PC, FRDY FIND RDY
gzgg 031630 10413! ERROR  13] 'NO ROY RFTER SEEK CMD
I'4
710 031832 013737 00I424 007426 MOV TSOOOO TEMPL  ;SETUP TIMEOUT
8711 031640 004737 037162 JSR atte FI NO ATTN
ggig 031644 104132 ERROR 1 é *NO ATTN AFTER SEEK CMD
5714 031646 032737 100000 007370 BIT 8CERR, HCS1
$715 031654 001401 BEQ 65§
E;;g 031656 104210 ERROR 210 :CERR AFTER SEEK CMD
5718 031660 B5§:
3
€721 031660 005737 007356 ST HPEND :SEE IF HALT PENDING
S722 031664 001406 BEQ 4§ :BR IF NO
5723 031666 005037 007356 CLR HPEND :CLEAR FOR FUTURE FORMATTING
S724 031672 005037 00735 CLR BADHOR : HEADERS NOW OK
g;gg 031676 000137 043460 InpP STOP :GO BACK 8 HALT CPU
gzgg 031702 005037 007354 4§: CLR BADHDR : HERDERS NOW OK
s
g;gg .SBTTL SERVO 3 SPINDLE TIMING TESTS
5731 031706 TIMING:
5732
5733
5734
573
G736 , o BEEREENEEIIE SN KR E R I R E R T E TR RN R R R TR EEER SRR EE
g;gg ﬁresr 21 TIME BETWEEN OUTER LIMIT TO HERDS HOME DURING UNLOAD
5729 : ¥ TIME IS MERSURED FROM ATTN ASSERTING (APPROXIMATES REV 8 OUTER LIMIT)
g;:? 2 T0 HEADS HOME ASSERTING. EXPECTED TIME APPROX 28SMS
5742 :4 ALL TIMING TESTS ARE BYPRSSED IF NEITHER
2;33 i+ L OR P CLOCK 1S PRESENT 3 WILL BE INDICRTED BY A MESSAGE
g745 . 2228232222222 2232232122313 LTIIITIZLITISILZ ST S
€746 031706 00000M t&7121:  SCOPE
§747 031710 012737 000001 001174 MOV 81, STIMES ::D0 | ITERATION
g;ag 031716 012706 001100 MOV sStack, SP
€750 031722 005737 001342 157 BYPTINM :SEE IF BYPASS TIMING TESTS
£75] 031726 001404 BEQ TIMEL :BR IF NO
6752 031730 104401 0S4456 TYPE MSGH 1 :BYPASS TIMING TESTS
6753 031734 000137 036034 IMP $E0P
§754 031740 TIMEL:
5785 031740 005737 007536 157 DOTIM
€756 031744 001004 BNE

1§
S7¢7 D3174 104401 0Sezle TYPE ,M5G13 ; TIMING TESTS BYPASSED




UNIBUS RkD& DRIVE DIR3NCS
07-0CT-78

DZReIC.P11

5759

Ca17se

1728

031764
031770

031774
032200

032004
032012
032020

032140
032142

032144
032150
032156
032162
032166
032172

032178

000137

M

104401
000137

004737
005237

012737
012765
013737

104073

012765
013765
012765
013737
004737
104151
004737
000401
104154

005037
012765

004737

104401
013737
004737
104401
104401
104401

005037

13:50
036034
o40452

OS4S15
036034

Q42262
007352

032176
000007
001412
d37.i52

100000
0olzze
000C0S
001412
036542

037024

001452
000001

040100
000040

Q42726
001452

05241 |
001452
043004
054567
001205
001208

001176

TIC PART 2

001176
000000
007426

000000

007426

00C0e2e

007416

001160

Ja9

MACY1l 27(1006) 07-0C7-76 14:14 PAGE 113
T2l TIME BETWEEN OUTER LIMIT TO HERDS HOME DURING UNLORD

IMP $EOP
18: R PC, SUBCLR

gﬁnoq 24 : CERR AFTER SCLR

TYPE MSGY2 :ALL TIMING TESTS BYPASSED

IMP §E0P

ISR PC, CALCLK :CALIB TIME TO GO THRU 'LGOP®

INC UNLD : USED FOR VALID HALT

MOV 848, SESCAPE

MOV $UNCORD, RKCS1 (RS) : UNLORD CMD

MOV T10, TEMP1 .SETUP TiMEOUT

BRon  5yFATTE

MOV 8CCLR,RKCS1(RS)
MOV SUNIT RKCS2(RS) ;DRIVE®S

;FIND_ATTN
;Né STTN AFTER UNLORD CMD

MOV 8CLERR, RKCS1 (RS) -DRIVE CLEAR CMD
MOV 710, TEMP] -SETUP TIMEOUT
ISR PC.ERDY ‘FIND RDY
ERROR 151 'NO ROY AFTER DRIVE CLEAR CMD
%gn ES;TST“T” :TEST FOR ATTN
cus ERROR 154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD
CLR L7ONT
MOV $1,RKMRI(RS) s SELECT WORD 1
28: ISR PC,GSTAT
BIT 80 HDHM, HMR2
BNE 33 :BR IF GOT HEAD HOME
JSR PC,LOOP ‘ELSE GO THRU LOOP
15T LPENT * TEST FOR OVERFLOW
BNE 2§ :BR IF NO
ERROR 66 :NO HEAD HOME AFTER UNLORD CMD
3s: TYPE MSG18 s TIME BEING MEASURED
MC', {PCNT,$TMPO sSETUP FOP MULT
ISR PC, TYPTIM :TYPE TIME IN USEC
TYPE  ,M3G43 :LIMITS
TYPE | SCRLF
TYPE | SCRLF
4s: CLR SESCAPE
HH <l>*i}l*l{'l****i*i***-*!*l!iiiii*!*!**l**!!**i!i*lll*il*l!l*iliiil
;iTEST 22 TEST LOW VELOCITY TIMES DURING LOABING
" THIS TEST ISSUES A START SPINDLE COMMAND
: g AFTER "HEADS HOME' HAS BEEN DETECTED FROM THE PREVIOUS TEST.
g THE FOLLOWING “LOW VELOCITY" TIMES ARE CHECKED AGAINST

SEG 0113
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S820
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032400

g7-0c7-v

00CO04
012737
012706

004737
104024

004737

012765
013737
004737
104121

012737

013737
012737
012765
004737
004737

004737
104C67

004737
005037
012765

004737
032737
001006
004737
005737
001365

& 13:S0

000001
001100

o40452

Q4ezee

0C0c11
001412
036542

0326586

001370
000074
000001
043236
040100
000040

001376
043332
043332
001452
000001

040100
000020

042726
001452

ORIVE DIRGNOSTIC PRRT 2

001174

001178

001372
001374
000Ces

007416

000026

007416

MACYLl 27(1006) 07-0CT-76_ 14:14 PAGE 114 SEQ 0114
T22 TEST LOW VELOCITY TIMES DURING LORDING

¢ LIMITS TO BE DEFINED:
- TIME 1: TIME BETWEEN HEADS HOME NEGRTING 8 SERVO SIG PRES ASSERTING
T EXPECTED TIME APPROX 285 MS

H R

4 TIME 2: TIME BETWEEN OUTER LIMIT & INNER LIMIT

Ly TIME IS MERSURED FROM SERVO SIG PRES (RPPROX OUTER LIMIT)
Ly TO REV (RPPRCX INNER LIMIT)

* ExPECTED TIME APPROX 2.25 SEC

2: TIME 3: TIME BETWEEN INNER LIMIT & OUTER LIMIT

P TIME 1S MEASURED FROM REV nsssnrxnc (FROM ABOVE)

T 10 REV NECATING (APPROX OUTER LIMIT)

;4 EXPECTED TIME APPROX 2.25 SEC

: XXtz 22222 2222332228222 s2223 3233322333332 3223232222222 T

t&t22:  SCOPE

fov B iARSebel TSR AOH

JSR PC,SUBCLR
ERROR 24 ; CERR AFTER SCLR

JSR PC, CALCLK ;CALIB TIME TO GO THRU ’'LOCP’
MOV QSRTSPL RKCS1(RS} :STRRT SPINDLE CMD

MOV 110, TEMPL ssrup TIMEOUT
JSR PC #RDY FIND RDY
ERROR 12l RDY NOT SET AFTER START SPIN CMD

MoV #98, SESCAPE
MoV HZ, COUNT

MOV 60, , SEC

MOV #],RKMRI (RS) _

TSR PC! CLKON : TURN CLOCK ON FOR 50 SEC TIMEOUT
18: ISR PC.GSTAT

© BIT 80 HDHM, HMR2

BEQ 28 :BR IF HEAD HOME = O

757 TIMUP

BEQ 1§

JSR PC, CLKOF

ERROR 67 :HEAD HOME NOT CLEARED DURING LORD CMD
23: ISR PC, CLKOF

CLR LPENT -SETUP FOR TIME !

MOV 81, RKMR1(RS) :SELECT WORD 1
35: ISR PC,GSTAT

BIT 8D . SSP, HMR2

BNE 4§ :BR IF GOT TFOK

JSR PC,LOOP ‘ELSE GO THRU LOOP

75T LPANT :TEST FOR OVERFLOW

BNE 3% iBR IF NO




UNIBUS RKO& DRIVE DIAGNOSTIC PART 2

DZRBIC.PLI

032402
032404

032412
Q32416

032424
032430
032436
032440
032444
032450
032452
032454

Q32462
032466

032474
032500
032506
032510
032514

032554
032560
0325E6
032572

032576
0326C2
032610
032614

032620
032624
032830

032634
03ck4e
032646
032650
032654

032656

07-0CT-76 13:50

104070
013737

00S037
012765

004737
032737
001006
004737
005737
001365
104071
013737

00S037?
012785

004737
032737

013737

104401
013737
Qgu737
104401

104401
013737
004737
104401

104401
013737
004737
104401

104401
104401
005037

013737
004737
104074
005037
000414

00S037

001452

001452
000001

0401380
004000

042726
001452

Jd01452

001452
000001

040100
004000

042726
oo14s2

001452

0Sas4e
001442
Q43004
054587

052636
001444
043004
054635

052730
001446
0423004
054635
001205
001208
001176

001422
037152

0073s2

001176

00144¢

000026

007416

001444

000026

007416

00144

001160

001160

001180

007426

MACY1l 27(1006)

122

4$:

cs:

ES:

7%:

8S:

9s:

LOS

14:14 PRGE 115

07-0CT-76

TEST LOW VELOCITY TIMES DURING LORDING

£RRCR
MOV

cLR
MOV

70
LPCNT, TIMI

LPCNT

%1, RKMR1 (RS)

PC,GSTAT
80 REV, HMR2

&S
PC,LOOP
LPENT
c$

71
LPCNT, TIM2

CNT

LPCN
#1,RKMR1(RS)

PC,GSTAT
8D.REV, HMR2
8¢

PC,LOOP
LPCNT

7%

72

LPCNT, TIM3

MSG20
YIML, STMPO
PC. TYPTIM
 MSG43

MSG21
t1me, STMPO
PC, TYPTIM
,M5GYY

MSG22
t1M3, STMPO
PC, TYPTIM
, MSGHY

, SCRLF
SCRLF
$ESCAPE

15000, TEMP1
pPC,FAtT2
74

UNLD

15723

SESCAPE

:SERVQ SIG PRES NOT SET DURING LORD CMD
;STORE LOOP COUNT FOR TIME |

:SETUP FOR TIME 2

;BR IF GOT REV

; TEST FOR OVERFLOW

;BR IF NO

+REV NOT SET DURING LOAD

; STORE LOOP COUNT FOR TIME 2

:SETUP FOR TIME 3

;REV_NOT CLEARED DURING LOARD
; STORE LOOP COUNT FOR TIME 3

s TIME 1 MERSUREMENT
:SETUP FOR MUL
:TYPE TIME IN USEC
(LIMITS

:TIME 2 MEASUREMENT

;LIMITS
: TIME 3 MEASUREMENT

;LIMITS

sFIND ATTN

:NO ATTN AFTER START SPIN CMD
:USED FOR VALID HALT

:160 TO NEXT TEST

SEG 0118




MO9S

3?&2?? RKOS on }ngnosrxc PART 2  MACYIl 27(1008) 07-0CT-7& 14:14 PAGE 116 SEG 0116
P11 & 13:50 122 TEST LOW VELOCITY TIMES DURING LOACING
032662 013;37 gg;ggg 007430 MOV rxoohthpe FIND ATTN
§359 833273 ?B ;4 Einon 79’ En6 BTTN AFTER START SPIN CMD
032676 005037 007352 CLR UNLD
ggg? 032702 000137 036034 IMP $EOP : ABORT DRIVE
8832 !*l{i!il**i!!*lil**l*l*l*l*i**i*!*l*l*i!*l***lil*****!*i*!liili
2333 !TEST 23 MEASURE ROTATIONAL SPEED
; %
gggg * THIS TEST MEASURES INDEX TIMING BY:
5937 Ly A. CHANGE FORMAT TO 20 SECTOR & RERD HEADER.
5938 ¥ CONTROLLER RDY STARTS THE TIMER
5933 Ly B. CHANGE FORMAT TO 22 SECTOR & RERD HERDER.
5331 i+ CONTROLLER RDY ENDS THE TIMER.
5942 % INDEX TIMING IS THE TIME BETWEEN THE 2 CONT. RDY TIMES.
5943 L THIS IS BECAUSE A CHANGE OF FORMAT INHIBITS SECTOR PULSES
Sa4y L3 UNTIL THE NEXT INDEX RPPEARS-THUS KEEPING A GIVEN
2332 ¥ FORMAT COMPLETE THROUGHOUT AN ENTIRE CYLINDER
s
5335 ¥ THE TIME IS THE AVERAGE OF 100 READINGS.
R
59‘49 . o S 3 I 9 0 236 3 3 T3 396 336 3 3 J 9 336 B 2 3 3 3 % 3 3 33 3 3 3 B I % % %% 3 % %3 % % %% % %% EEE R
€950 032706 00000M t&723:  SCOPE
6951 032710 012737 00000 001174 MOV %1, STIMES 1 ITERATION
gggg 032716 012706 001100 MOV #StACK, SP kssroas STK PTR
5964 (032722 004737 040452 ISR PC, SUBCLR
gggg 032726 104024 ERROR 24 :CERR AFTER SCLR
gggg 032730 004737 042262 ISR PC, CALCLK :CALIB TIME TO GO THRU ’LOOP’
£59 (032734 005000 CLR RO : TTERATION COUNTER
€360 03273 00S037 001456 CLR SUM :L0 WORD OF REV TIME SUM
ggg; 032742 005037 001460 CLR SUM+2 ‘HI WORD OF REV TIME SUM
c
S9e3 032746 012765 010025 000000 1§: MOV #<CFMT!RDHEAD> , RKCS1 (RS) : CHANGE TO 20 SECTOR FMT 3 READ HEADER
E3¢4 032754 013737 001424 007426 MOV 150000, TEMFL ' ;SETUP TIMEOUT
€965 032762 004737 036542 JSR PC.FRDY FIND RDY
gggg 032766 104171 ERROR 171 :NO RDY AFTER RERD HDR CMD
€368 032770 005700 ST RO s TEST FOR SECTOR O AFTER FORMAT CHANGE
gggg 032772 0C1007 BNE 4§ : DO ONLY ONCE
€971 032774 004737 040532 ISR PC,RDSEC
£972 023000 00S737 001406 15T seéron
£973 033004 001402 BEQ
€974 033006 104064 ERROR 54 :CANT FIND SECTOR O FROM INDEX
975 :AFTER FORMAT CHANGE 8 RDY REC'
gg;g 033010 0OO4EY BR TST2Y ::GOTO NEXT TEST
€978 023012 DOS037 001452 4g: CLR LPCNT -COUNT PRSSES THRU LOOP
€979 032016 012765 000C25 000000 MOV $ROHERD, RKCS1 (RS} . CHANGE TO 22 SECTOR FMT & RERD HEADER
€980 033024 013737 001424 007426 MOV 750000, tEMP1 ;SETUP Ttneour

€3gi 033032 032765 000200 0000GO0 2s%: BIT 8RDY, RKCS1 (RS)




NOS

JNIBUS Rk0D& DRIVE CIAGNOSTIC PART 2 MACYLL 27(1006) 07-0CT-76 14:14 PAGE 117 SEQ 0117
CIReIC.PLI 07-0CT-76 13:50 123 MEASLRE ROTARTIONAL SPEED
£982 [£33040 001007 BNE 3 :EXIT IF GOT ROY
£983 (33042 004737 0QN2726 ISR PC,LOOP ELSE GO THRU LOOP
5984 033046 005337 007426 DEC TEMP]
6986 (033052 001367 BNE 2%
€986 033084 10M171 ERROR 171 :NO RDY AFTER READ HOR CMD
Eggg 033056 0OCYMI BR TSTaY +:GO TO NEXT TST
S989 033060 004737 080532 3s: JSR PC,RDSEC
€930 0223064 00ST37 001406 15T SECTOR
£99] (033070 001402 BEQ g
€982 (33072 104064 ERROR &4 :CAN™ FIND SECTOR O FROM INDEX
£393 AFTER FORMAT CHANGE 8 ROY REC'D
533; 033074 000432 BR TST24 ::GOTO NEXT TEST
£996 033076 013702 201452 cs: MO\ LPCNT,R2 FROM LOOP
5957 (033102 013793 00I4SH MOV LPTIM R3 :FROM CALCLK
5998 033106 010246 MOV Re,-(5P) - PUT THE MULTIPLER ON THE STACK
€933 033110 010346 MOV R3.-(SP) :PUT THE MULTIPLICAND ON THE STACK
5000 0321127 004737 050332 JSR PC, J8SMULT s sCALL THE MULTPLY ROUTINE
5001 C£33116 0Qloels MOV (SP)+, (SP) : 'DISREGARD THE MSB'S
§88§ 033120 012603 MC ¢ (SP)+.R3 -+GET THE LSB’S OF THE PRODUCT
b
6004 033122 060337 00I4SH ADD R3, SUM * :R3 CONTRINS LOW ORDER PRODUCT
2882 033126 005537 DC1460 ADC SUM+e
6207 033132 005200 ING RO
6008 032134 020027 000144 CMP RO, #100.
58?3 033140 001302 BNE 18
Eg;g 033142 104401 053107 TYPE ,M5G2Y :AVG ROTATIONAL TIME
6013 033146 004737 Q43052 ISR PC.AVGTIN -CALC 3 TYPEOUT AVG TIME
€0:4 032162 104401 001208 TYPE  ,S{RLF
25%2 032156 104401 001205 TYPE ' SCRLF
6017 o RREIRI IR IR R R R AR HE RN RN R H
gg{g ‘¥TEST 24 MEASURE MAX SEEK TIME
R
£020 ‘¥ THIS TEST MERSURES THE MAX SEEK TIME BETWEEN CYLINDERS O 8 410
6021 THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS RRE PRINTED
6022 S ¥ IF NOT WITHIN LIMITS TO BE SUPPLIED.
ggga ;: MAX SEEK TIME SHOULD BE LESS THAN 70MS.
6025 s EEREER R E R RN IR IR I N RN AR R R
E026 033162 00OCOO4 ¥S124: SCOPE
6027 0331e4 012737 0Q0000: 001174 MOV #1,STIMES ::00 1 ITERATION
6028 033172 012706 001100 MOV sStACK, SP
i
Eggé 033176 004737 042262 ISR PC, CALCLK :CALIB TIME TO GO THRU ’'LOOP*
6033 033202 005000 CLR RO . ITERATION COUNTER
6034 033204 005037 001456 CLR SUM :LO WORD OF FOWARD SEEK TIME
8035 033210 005037 001460 CLR SUM+2 ‘HI WORD OF FOWARD SEEK TIME
€036 033214 005037 001462 CLR SUM1 :L0 WORD OF REVERSE SEEK TIME

6037 033220 005037 001464 CLR SUML+2 ;HI WORD OF REVERSE SEEK TIME
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AIBS Rx

Ok

R

Pl

033224
033c30

03323
e33c40

033364
03337C

033372
g33400
033404

Q33412
Q33416
J33420

o33422
£33+430
033434

033442
033444
033450

o3345¢z
03345E

03346e

.,

0oNT37
108324

3ig?3?

005537
063737

0CE200
020027
0C1265

104401
004737

104401
013737
013737
004737

M08

0335eM

09063;
00001

QCl414
J3654e

IVE CIAENWSTIIS PART 2
3= 13:%0

201178

007426

a2737¢C

P

88
ﬁ-}r—-

OCi456
OCl4EC

001462

001464

001456
001460

Macyll
Tou4

18:

2s:

3 H

6S:

P ded

-

JSR
ERROR

MoV

MOV
MOV
MOV
JSR
ERROR

CLR
MOV
JSR
ERROR

JSR
BIT
BES
ERROR

MOV
MOV
MOV
MOV
JSR
MOV
MOV

187
8EQ

RDD
RDC
ROC

- SR
ERROR
8k

RDD
HOC
ROD

ING
cHp
BNE

TYPE
JSR

TYPE
MOV
MOV
JSR

2 (1006)
MEASLRE

810

Hg;-ggg;?%I"éﬂzlﬂ PRGE 118

PC,SUBCLR
o4

87§, SESCAPE

8410. ,RKDC (RS)
8SEEK,RKCS](RS)

150, TEMP 1
PC,FROY
13}

LPCNT
B
132

PC,GSTAT
ggtnn,ucsx

210

LPCNT, $TMPO
LPTIM. §TMP]
§TMPO. - (SP)
§TMP1 - (SP)
PC.asdMuLT
(SP)+,§TMP]
(SP)+.§TMP1+2

RKDC (RS

&$

$TMP], SUM
SUN+2
§TMP2,SUM+2
PC.SUBCLR
ey

2s

$TMP1, SUM!

SUM]+
$TMP2,SUML+2
RO

RO, 8100.

18

MSG28
PC,AVGTINM

MSG23

SUM1, SUM
SUML+2, SUM+2
PC,AavGHIN

;CERR AFTER SCLR

:SETUP FOR CyL 4I0.
: SEEK CMC

+FIND ROY
:NO RCY RFTER SEEK (MO

; COUNT PRSSES THRU LOOP

;FIND ATTN AND STEP °LPCNT®
:NO ATTN AFTER SEEK CMD

:CERR RFTER SEEK CMD.

:FROM LOOP
:FROM CALCLK

+;PUT THE MULTIPLE

: cPUT THE MULTIPLI

::CALL THE MULTPLY ROLTINE

) - GET THE LSB’S OF THE PRODUCT

:GET THE MSB'S OF THE PRODUCT

R ON THE STARCK
CAND ON THE STACK

:BR IF THIS SEEK WARS REVERSE TC CYL O
:SUM UP FOWRRD SEEK TIMES (LSB.

:MSB

:CERR RFTER SCLR

:SEEK TO CyL C

:SUM UP REVERSE SEEK TIMES (.58

:MSB

;ALL SEEKS DONE?

:BR 3 REPEAT IF NO TO CYL +l0.

:FOWRRD SEEK TIME
;CALC 8 TYPE AVG TIME (FOWARD)

;REVERSE SEEK TIME
;SETUP FOR

AVGTIM ROUTINE
CALC 8 TYPE AVG TIME (REVERSE'
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MACY1l 27(1008) 07-0C™-76 14:14 PAGE 119
T29 ~° "MEASLRE MAX SEEK TIME SE@ 0113

I Y
CLR !Egckpe
8R TgTec ::G0 TO NEXT TES®
~s: c.R SESCAPE
MOV 8CCLR,RKCS1(RS)
MOV SUNIT RKCS2: RS
MOV sRECAL ,RKCSITRS)  -RECAL CMC
:RESET CYL DIFF/OFFSET & CYL ACOR RE
:IN RKMR2 3 RKMR3 RESP.
MOV 110, TEMP! :SETJP TIMEOUT
ISR PC . FROY :FIND ROY
ERROR 124 ‘ROY NOT SET AFTER RECAL oMC
MOV 8],RKMR](RS) . SELECT WORD 1
JSR PC.GSTAT
BT 8D.RT2, riMR2
BNE B4$
ERROR 244 :RT2 NOT SET DURING REZAL CMC
£48: MOV 710, TEMP2 :SETUP TIMEOLT
ISR PC.FATTIL :FIND ATTN
ERROR 5§ :NO ATTN RFTER RECAL CMD
MOV 8CCLR,RKCS]/RS)
MOV SUNIT RKCS2(RS) ;DRIVES
MOV ncbsnh RKCS1(RS) -DRIVE CLEAR CMD
MOV 110, TEMP] :SETUP TIMEOUT
JSR el FRDY :FIND ROY
ERROR 15} *NO RDY RFTER DRIVE CLEAR CMD
ggn E§‘Ysrnrn ' TEST FOR ATTN
ERROR  15Y4 :ATTN NCT CLEAREC AFTER DRIVE ZLEAR CMC

65S:

S RERRRERR R AR R R R AR SRR R R R PR AR R AR R R AR R AR R RN ERR RS R RS RR AR AR AR
; #TEST 25 MEASURE MIN SEEK TIME

% THIS TEST MEASURES THE MIN SEEK TIME BETWEEN CYLINDER O 8 |
¥ THE AVERAGE IME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED
& IF NOT WITHIN LIMITS TO BE SUPPLIED.

: MIN SEEK TIME SHOULD BE LESS THRN 10MS.

s R R AR AR R R R AR AR R R R R R AR R PR R AR RN R R R RN R R AR R ERRERRRER RN

$Svas:  scope
MOV sl STIMES +:DC 1 ITERATION
MOV sstack,sp

JSR PC, CRLCLK ;CRLIB TIME TO GO THRJ "LO0P°
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MIBUS Q06 ORIVE DIAGMCSTIC PART 2 MACYLl 27(1006) 07-0C™-76 4:1M PAGE 120
TIREII.FLL OT-3T-TB 13:5C 125 MEASLRE MIN SEEK TIME
§:5c 3374 30S000 CLR RO : ITERATION COUNTER
§.5! 333716 DOSA3? 0OCI CLR SUM 10 WORD OF FOWARD SEEK TIME
§.82 233722 008337 OC1s6 CLR SUMe2 W] WORD OF FOWARD SEEK TIME
§:83 233738 08237 01462 LR SuM! :.0 WORD OF REVERSE SEEK TIME
25§§ 833732 308037 J0:veN 3R SuM]e2 :H] WORD OF REVERSE SEEK TIME
6156 12337 737 ONO4S2 .8 ' PC, SUBCLR
Eigg 3hR Bl ERROR D4 . CERR RFTER SCLR
%ggg C337w4 012737 334236 20ULTE MOv 878, SESCAPE
Ei6l 033752 012765 DO0OO. 000020 MOV 81, RKDC (RS, .SETUP FOR CYL 1
6.2 C33760 0l2768 0CO0L? 302000 28: MOV 8SEEK RKCSI(RS: :SEEK CMD
£:63 033766 013737 OC1<'w DO7426 MOV 155, TEMP]
£164 23377 OONT3? 036542 ISR PC . #ROY :FIND ROY
£i65 OO 1DMI3L ERROR 131 iNO ROY RFTER SEEK CMO
BiE7 OM0DS2 0OSO37 001462 CLR JPCNT :COUNT PASSES THRU LCOP
£168 23 N.37DM 001223 MOV SUNIT.RY
£189 0340i2 04T ONE7S2 ISR pC FatTa :FIND AT™N AND STEP "LPCNT'
E10 SMIE 1D ERROR 132 :NO RTTN AFTER SEEK CMC
£178 032 004?37 OMCIOC ISR PC,GSTAT
£.73 24024 032737 10000C 257370 BIT sCERR, HCS1
£174 T2 001Wdl BEQ c$
E;ZE 343N 19810 ERROR 210 . CERR AFTER SEEK CMD.
€17 CM03% Q13737 001452 001160 SS: MOV LPCNT,§7MPQ  ;FROM LOOP
£itg 03404 013737 D0i454 001168 MOV LPYIN STHP] :FROM CALCLK
£:°9 034052 013746 0C1160 MOV §TMPO. -1 SP) s PUT THE MULTIPLER ON THE STACK
£.80 C34086 013746 0011e2 MOV §TMP1 - SP) ::PUT THE MULTIPLICANG ON THE STACK
£16. 0MIEZ2 DO4737 050332 JSR PC. astMuLT :;CALL THE MULTPLY ROUTINE
£.82 012637 00like MOV (SP)+, §THPL . +GET THE LSB'S OF THE PRODUCT
2533 £34272 012637 00!164 MOV (SP)+ §TMP1+2  ;:GET THE'MSB'S OF THE PRODUCT
618€ 034076 0OS765 000020 157 RKDC (RS)
2%3& 03+:02 OC.414 BEQ 68 :BR IF THIS SEEK WAS REVERSE T0 oYL O
£.88 234104 063737 001162 00I456 ADD §TMP1, SUM :SUM UP FOWRRD SEEK TIMES (LSB}
6i89 0O3<:lz 0C0E537 201460 ADC SUM+2
g;g? 034i16 063737 0C1!E4 001460 RO STMPZ, SUM+2 . MSB
£162 034124 004737 DNONS2 TSR PC, SUBZLR
6193 034130 104024 ERROR 24 :CERR AFTER SCLR
%igg 03132 000712 BR 3 SEEK TO CYL O
azg; 034134 063737 001162 001462 &3: ADD §TMP1, SUMI :SUM UP REVERSE SEEK TIMES (LSB;
£197 03142 005537 001464 ADC SUM] +2
Eigg 034146 063737 001:64 0OI464 ls) §TMP2 SUMI+2  ;MSB
8200 03wi54 005200 INC RC
620l 03918 020027 00014M CHP RO, 100. :ALL SEEKS DONE?
gggg 034ibe 001265 ENE 18 :BR 8 REPEAT IF NO TO CYL |
E24 034164 104401 0S3426 TYPE MSG30 . FOMARD SEEK TIME

004737 043052 ISR PCLAVGTIN :CALC 8 TYPE AVG TIME (FOWARD}

f
Q)
N
&
£
[
~3
o
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RERRREIRALRRR

$$$$$E$$E$$$§$$§§
SBBYRRELRBEBYR

- -— a s

PRRY 2

5 BBiah

00120S
001235

34220
g L1

el

Q34236 005037
Q34242 DlcTES

013765
034256 012785

001176

138000
Jleg22
000G13

003003
000010
0200CC

034264
034276

034300
034306
Q34312

034322
o34324

034332
034336

03434C
234346
034354
J34362
934270
Q34374
334376
03440¢
Q34404
Q34436

0123737
004737
104124

012765
004737
032737
001301

104244
013737

004737
104085
01278%
013785
0127es
013737
004737
104165}
n04737

000401
104154

001412 0C74ct

036542

000026
0C7416

Q00001
C4C130
020000

00141z 007430

03705¢

100000
001222
00COCS
001412
036542

037024

000000
000010
Q00C03
007426

034406 00000
C34410 012737 000001 001174

MRCY11 27.1006)
725

MERSLRE M

TYPE
H8V
MOV
ISR

TYPE
TYPE

R

78: CLR

B4S: MOV

£5S8:

ELD

07-0CT-76 14:14 PRGE 12!
IN SEEK TIME

MSG31 :REVERSE gEEK TIME

UMI, SuM :SETUP F
éunx#g SUM+2 ;3vc¥?n SOUTINE
PC,AavGtIM :CALC 8 TYPE AVG TIME (REVERSE)
,SCRLF
SCRLF
;E CAPE
26 +:G0 TO NEXT TEST
$ESCAPE
8CCLR,RKCS] RS)
SUNIT RvCS2(RS)
8RECAL,- «CS1 (RS) .RECAL CMD
RESET CYL DIFF/OFFSET & CYL ADDR REG
: IN RKMR2 8 RKMR3 RESP.
T10, TEMP! :SETUP TIMEOUT
PC,FRDY :FIND ROY
124 :RDY NOT SET RFTER RECAL CMD
81,RKMRL(RS) . SELECT WORD !
PC.GSTAT
gginrz,nnna
244 :RTZ NOT SET DURING RECAL CMD
710, TEMP2 :SETUP TIMEOUT
PC,EATT] :FIND ATTN
5S :NO ATTN AFTER RECAL CMD

8CCLR,RKCS1(RS)
SUNIT RKCS2(RS) ;DRIVES

sCLEAR, RKCSL (RS) -DRIVE CLEAR CMD

110, TEMPL -SETUP TIMEOUT

PC,FROY -FIND RDY

151 :NO RDY RFTER DRIVE CLEAR CMD

Eggrsrnrn : TEST FOR ATTN

184 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD

s RERRERERRRREREREEEREREEEEREEEE RN RN RN R33N N R

MEASURE 137 CYLINDER SEEK TIME

THIS TEST MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINOERS 0 8 137
THE AVERAGE TIME OF 100 SEEKS IN BOTH DIRECTIONS AR
IF NOT WITHIN LIMITS TO BE SUPPLIED.

PRINTED
SEEK TIME SHOULD BE LESS THAN 4OMS

s RREREREII TN T 0 S22 34 36 36 00 00 3t 0 3 36 30 06 2030 00 36 00 06 90 3 00 3 B 0 30 20 4R 4 %

rETEST 28

;*

;!

;i

;i

;: RVERAGE

t&r12e: scoPe
MOV

81,3TIMES ;:00 1 ITERRTION

SEQ 012!




L3344l

234450
034454

03445

0244
03447

03<550
034256
034564
034570
034574
03400
034604

034610
034614

334616
g34e24
034£30

034636
C34e4e
034E4Y
034646
034654
334660

034666

RKD6 ORIVE DIRGNOST
Pl gr-0L7-7¢ 13

012708

Q08737

02c20C
005037
00s237

004737
104024

012737

e
013%37
004737
104131

00cs037
013704
004737
104132

004737
032737
00140]
104210

013737
013737
013746
013746
004737
012637
012637

035765
001414

0e3737
00S537
063737

004737
104024
000712

063737
00S537
083737

005200

20::00

042262

001456
Go1460
ot1462
oL 1464

O404se

334780

200z11
goeolL?
001414
036542

Q01452
0Ci222
0427582

£<0100
102000

Q014E2

001162
Q01164

000020
001162
001460
001164

40452

g0ll6e2
001464
00l1e4

I PART 2
:80

001176
000020

7370

ColieQ
001162

001456

001460

001462
00l4e4

MRCYLl 2
126

18:

4 H

Ss:

ES:

F10

14: 14 PAGE 122

;CALIB TIME TO GO THRU "LOOP’

: ITERATION COLNTER
:LC WORD OF FOWRRD SEEK TI
;H] WORD OF FOWARD SEEK Tl
L0 uogg oF REV P%E SEEK T
41 WORD OF REVERSE SEEK 7
; CERR AFTER SCLR

;SETUP FOR CYL 137.
; SEEK CMD

;FIND RDY
:NO RDY RFTER SEEK CMC

; COUNT PASSES THRU LOOP

;FIND ATTN AND STEP °LPCNT®
;NO ATTN RFTER SEEK CMD

;CERR AFTER SEEK CMD.

; FROM LOOP
; FROM CALCLK

; +PUT THE MULTIPLER C THE STRCK

; 1PUT THE MULTIPLICANC ON THE STARCK

«sCALL THE MULTPLY ROUTINE
. *GET THE LSB’S OF THE PRODUCT
:sGET THE'MSB’S OF THE PRODUCT
:BR IF THIS SEEK WAS REVERSE TC CYL O
:SUM UP FOWARD SEEK TIMES (LSB)
:MSB
:CERR AFTER SCLR
:SEEK TO CYL O
:SUM UP REVERSE SEEK TIMES (LSB)

:MSB

7.1008) 07-0CT-7%
MEASLRE 137 CYLINDER SEEK TIME
MOV 8STACK, SP
ISR PC, CALCLK
CLR RO

CLR SUM

CLR SUM+2

CLR SUM1

(LR SUM1+2

ISR PC, SUBCLR
ERROR v

MOV 878, SESCAPE
MOV 8137. ,RKDC(RS)
MOV 8SEEK  RKCS1(RS)
MOV 150, TEMP]
ISR PC,FROY
ERROR 13!

CLR LPCNT

MOV SUNIT, R4
JSR PC,FAtT3
ERROR 132

ISR PC,GSTAT
BIT 8CERR, HCS 1
BEQ c$§

ERROR 210

MOV LPCNT, $TMPO
MOV LPTIM. STMP]
MOV §TMPO. -(SP)
MOV §TMPI - (SP)
ISR PC,asMULT
MOV (SP)+,$TMP]
MOV (SP)#,STMPI*E
15T RKDC (RS)

BEQ 6§

ADD §TMPL, SUM
ADC SUM+2

ADD §TMPZ, SUM+2
JSR PC, SUBCLR
ERROR 24

BR 2$

ADD $TMP1, SUMI
apC SUM]+

ADD §TMP2, SUML+2
INC RO

SEd

122




REREDD Fith

.Pll

C34670
034674

034676
034702

Q34706
034712
g34720
034728

034732
034736
Q34742
Q34746

Q34753

Q34754
034762
034770

034776
035004
0350148

g3s01e
035020
035024
035032
035034
035336
035044
038050

03116
035120

g7

-~
L

-0CT-78

020027
001265

104401
004737

104401
013737
Q13737
004737

104401
104401
00S037
000464

00sc37

012765
D1376S
012785

013737
004737
104124

012765
004737
032737
001001
104244
013737
004737
104058

0127865
0137865
012765
013737
004737
104151
004737
000401
104154

000144

053603
043052

053662
001462
QCl464
043052

001205
001205
001176

001176

100000
00222
003C13

001412
036542

00000}
40100
020000

001412
037056

100000
00l222
000005
001412
036542

037024

RKO6 DRIVE DIRGNOSTI%O PART 2

001456
001460

20000
002010
00C000

007426

000026

007418

007430

000000
000010
000000
007426

GLO

nncw1; 27(1006) 07-0CT-76 14:14 PAGE 122 SEG 0123
T26 MERSLRE 137 CYLINDER SEEK TIME
CMP RO, #100. ALL SEEKS DONE”
BNE 18 :BR 8 REPEAT IF MO TG CYL 137.
TYPE MSG32 :FOWARD SEEK TIME
ISR BC,AVGTIN :CALC & TYPE AVG TIME (FOWARD)
TYPE MSG33 :REVERSE SEEK TIME
MOV UM, SuM :SETUP FOR
MOV sun1+g SUM+2  :AVGTIM ROUTINE
ISR tim :CALC 8 TYPE AVG TIME (REVERSE)
TYPE  ,SCRLF
TYPE | §CRLF
CLR $ESCAPE
BR 15727 .:G0 TO NEXT TEST
78: CLR $ESCAPE
MOV $CCLR, RKCS1(RS)
MOV SUNIT RKCS2(R5)
MOV sRECAL , RKCS1 (RS) CAL CMD
RESET c?L DIFF/OFFSET & CvL ADDR REG
: IN RKMR2 8 RKMR3 RESP.
MOV T10, TEMPI ssrup TIMEOUT
JSR PC #Rov ND RDY
ERROR 124 ;RDY NOT SET AFTER RECAL CMD
MOV 81, RKMR] (RS) s SELECT WORD 1
ISR PC.GSTAT
BIT #0.RTZ,HMR2
BNE sqs
ERROR 244 sRTZ NOT SET DURING RECAL CMD
gYs: MOV T10, TEMP2 :SETUP TIMEOUT
TSR PC,FATTL :FIND ATTN
ERROR  SS' :NO ATTN AFTER RECAL CMD
MOV 8CCLR,RKCS1(RS)
MOV SUNIT RKCS2(RS) ;DRIVES
MOV 8CLEAR, RKCS1 (RS) . DRIVE CLEAR CMD
MOV 110, TEAP] :SETUP TIMEOUT
ISR PC . ERDY :FIND RDY
ERROR 161 :NO RDY AFTER DRIVE CLEAR CMD
é%“ Eg‘TSTRTN *TEST FOR ATTN
- ERROR 154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD

o s FEREAARER R R R R R R E R R R R
iTEST 27 MEASURE MAX VELOCITY OF HERDS

THIS TESTS MAX VELOCITY BY DOING SEEKS BETWEEN

CYL O 3 383 AND MEARSURING THE TIME BETWEEN LYLINDERS

128 & 25b. SINCE THE DISTANCE BETWEEN CYL 128 & 256 IS KNOWN,
THE AVERAGE VELOCITY OF 100 SEEKS IS CALCULATED & TYPED

*****

s @as e @ @




E4e9

035354

004737
104024

012737

012765
01276
01373
004737
104131

013737

104111

013737
004737
104132

032737
001401
104210

013702
013703
010246
010346

000001
001100

001456
001460
001462
001464

Q42502
g4o4s2

035664

000s77
030017
001414
036542

0C1416
040666
004000

007426

go14s2
040686
004000

042726
001452

001424
037152

100000

001452
001454

PAR™ 2

0CL1174

001178

000020
000000
007426

007426
0013&e

001362

007426

007370

MACY!l 27(1006)

127

L3322 TILIISIILITIL L2222 2222223222222 28222212322 )

fé727

18:

cs:

64S:

BES:

BE%:

67%:

78:

SCOPE
MOV
MOV

CLR
CLR
CLR
CLR
CLR
JSR

JSR
ERROR

MOV
MOV

MOV

H1O

07-0CT-76_ 14:14 PAGE 124
MERSURE MAX VELOCITY OF HEADS

IF NOT WITHIN THE SPECIFIED LIMITC TO BE SUPPLIED.

81, STIMES
¥5tACK, SP

RO

SUM
SUM+2
SuMl
SUM1 +2

PC, VELCAL
PC,SUBCLR
2y

8148, SESCRPE

8383. ,RKDC (RS)
§8EK RKCSI(RS)
T

PC tnov
131

1500, TEMP!
PC, QKCYLD
gstrxx CYLDIF

TEMP1
643
110

LPCNT
PC.GKCYLD
651711 CYLDIF

PC . LOOP
LPCNT
B6S

111

150000, TEMPI
PC FATY2
132

$CERR, HCS1
78

el0
LPCNT,Re
LPTIM,R3

Re2,-(5P)
R3.-(SP)

. 1 ITERATION
kss:one STK PTR

; ITERATION COUNTER

:LO WORD OF FOWARD SEEK TIME
tHI WORD OF FOWARD SEEK TIME
:L0 WORD OF REVERSE SEEK TIME
tHI WORD OF REVERSE SEEK TIME

;CLOCK CALIB SIMILAR TO CALCLK

; CERR AFTER SCLR

:SEEK CMD T0O CYL 400

;FIND RDY
:NO RDY AFTER SEEK CMD

;READ CYL DIFF (NO SHIFTING)
gsE%K EgT {NO SHIFTING)

; CANNOT FIND CYL 128

;CHECK BIT 7 (NO SHIFTING)

; CANNOT FIND CYL 256

;FIND RTTN
:NO ATTN AFTER SEEK CMD

;CERR AFTER SEEK CMOD

; FROM LOOP
: FROM VELCRL

PUT THE MULTIPLER ON THE STACK
,,PUT THE MULTIPLICRAND ON THE STRCK

SEQ 0124




IBUS Rk?& DR

035366
038372

035376
035402

035404
03s412
035420
035424

Q35426
035434
035440
035446
035450
035454
035456

035460
035464
035470
Q35476

03S500
03504
035510
03s512
035514
03S514
03s5e2
035526

035530
035536
035540

Q3554e
035546
035552

566
035572

035576
035600
035604
035606

03sel2

IVE
07-
004737

Bisea

060337
00S537

004737
104024

012765
013737
004737
104131

013737
004737
032737
001004
00c337
001367
104111

00s037
004737
032737
001406

004737
00S737
001365
104110

013737
004737
104132
032737
001401
104210

013702

104401

DIAGNCS
0CT-78

13:50

050332
001458
001460
040452
000017

001414
036542

Jol416
040656
004000

007426

col14s2
040666
004000

042726
001452

001424
037152

100000

001452
001454

050332

001462
001464
000144
035162
083742

TIC PART 2

000000
007426

007426
001362

001362

007426

007370

MACYLll 27(1006)
127 MERSLRE MAX VELOC.TY OF HEARDS

683:

63§:

70%:

718:

129:

138:

JSR
MOV
MOV
RDD
RDC

JSR
ERROR

MOV

MOV
MOV

ROC
INC

BEQ
JMP

TYPE

I10

07-0C7-76_ 14:14 PAGE 125

PC, J4SMULT . :CALL THE MULTPLY ROUTINE
(§¢)+.(§P: + + DISREGARD TH; MSB'S
(&P)+.R2 .+GET THE LSB’S OF ThE PROCUCT
R3, SUM :SUM UP FOWARD SEEK TIMES
SUMe2

PC, SUBCLR

24 : CERR AFTER SCLR
SEEK,RKCS1(RS) ;SEEK TO CYL O

150, TEMP]

PC.FROY :FIND RDY

134 :NO RDY AFTER SEEK CMD

1500, TEMP]

PC, QKCYLD -READ CYL DIFF (NO SHIFTING)
#8YT11,CYLDIF  :CHECK BIT 7 (NO SHIFTING)
69§ :BR IF SET

TEMP

66§

111 :CANNOT FIND CYL 256

LPCNT

PC.QKCYLD

;?%TII,CYLDIF :CHECK BIT 7 (NO SHIFTING)
PC, LOOP

LPENT

70$

110 :CANNOT FIND CYL 128

750000, TEMP1

pC, FATte sFIND_ATTN

132 *NO ATTN AFTER SEEK CMD

$CERR,HCS1
128
210

; CERR AFTER SEEK CMD

LPCNT, R2
LPTIM'R3

R2,-(5P) : sPUT THE MULTIPLER ON THE STACK
R3.-(SP) ::PUT THE MULTIPLICAND ON THE STACK
PC AsEMULT -+ CALL THE MULTPLY ROUTINE

(SP)+, (SP) : :DISREGARD THE MSB’S

(SP)+ . R3 ..GET THE_LSB’S OF THE PRODUCT

R3, SUML :SUM UP REVERSE SEEK TIMES

SUMI+2

RO

RO, #100. :DONE 100 SEEKS?

13% :BR IF YES

18 :ELSE DO AGAIN

,MSG3Y4 :AVG MAX FWD SPEED

SEG 0128




JNIBUS
DIReIC.

6524

BE3]

RkOb DRIVE DIA
07-0C7-78 1

P11l
C3s6!6

Bebt

035634
035842

035846
D3ce52
035656
035662

03Sbb4

035670
03SE76
035704

035712
035720
035724

035726
335734
835740

035760
035764

035766
035774
036002
036010
035016
03e022
036024
036030

038032
036034

Q04737

AYEh

013737
004737

104401
1044C
00503
00046M

005037

012765
013765
012765

013737
004737
104124

012765
004737
032737
001001
104244
013737

004737
104055
012765
013785
012765
013737
004737
104151
004737

000401
104154

Q43lle

331628
001464
oN3112

001205
£21205
001176

001178

100000
001222
000013

001412
03ec4e

000001
040100
620000

g0141e
037056

100000
00l2c2
00000S
001412
036542

037024

GOSTIC PART 2

CC14S6
go1sed

000000
000010
000000

007426

000026

007416

007430

000000
000C10
000000
007426

MAC
127

14%:

72%:

Y1l 27(1006)
MEASLRE

JSR

AobE
MOV
JSR

TYPE
TYPE
CLR
BR

CLR
MOV

MOV
MOV

73%:

J10

07-0CT-76_ 14:14 PAGE 126
MAX VELOCITY OF HEARDS

PC,AVGSP ;CALC & TYPE AVG SPEED

e T 14§ RS REV SPEED

SUML+2,5UM+#2  ;AVGSP ROUTINE

PC,AVGSP

,SCRLF

"§CRLF

$ESCAPE

SEOP
$ESCAPE

8CCLR,RKCS1(RS)
SUNIT. RKCS2(RS)

sRECAL, RKCS1(RS) L CMD

-RESET c+L DIFF/OFFSET 3 CYL ADOR RES
: IN RKMR2 8 RKMR3 RESP.

710, TEMPL :SETUP TIMEOUT
PC,FROY :FIND RDY

12% :ROY NOT SET AFTER RECAL CMD
#1,RKMR1(RS) :SELECT WORD 1
PC.GSTART
;2,“72 ,HMR2
2494 :RTZ NOT SET DURING RECAL CMD
T10, TEMP2 'SETUP TIMEOUT
PC,FATT] :FIND ATTN
55’ :NO ATTN AFTER RECAL CMD
8CCLR,RKCS1(RS)
§UNIT RKCS2(RS) ;DRIVE®S

8CLEAR, RKCS1 (RS) -DRIVE CLEAR CMD
T10, TEMP :SETUP TIMEOUT
PC,FROY :FIND RDY

151 *NO RDY ARFTER DRIVE CLEAR CMD
;ggrsrnvn :TEST FOR ATTN

154 :ATTN NOT CLEARED AFTER DRIVE CLEAR CMD

SEG 0126




K10

UNIBUS RKO& DRIVE oxnunosrzc PART 2 MACYll 27(1008) 07-0CT-76 14:14 PAGE 127 SEG 0127
DZRGIC.PII  0O7-0CT-TE 13:50 END OF PASS ROUTINE
gggg .SBTTL END OF PASS ROUTINE
553‘! !!!*lil’!li{li!!llili!il’**l*!ilii!ll!l*li**li!*i!*!*i*ii!i**i**l
£536 SINCREMENT THE PASS NUMBER (S$PASS)
8836 #TYPE "END PASS #XXXXX™ (WHERE XXXXX IS A DECIMAL NUMBER;
§537 *xr THERES A MONITOR GO TO IT
EE%% :¥IF THERE ISN'T JUMP TO STS
gg:? 036034 $EOP:
£S42 036034 005004 SCOPE
£S543 036036 012706 001100 MOV 8STACK, SP
6544 03e42 005237 001220 INC §DEVCT' : INCR COUNT FOR & DRIVES CHECKED
£545 036046 023737 007510 001220 CMP DRIVS,SDEVCT  :ARE ALL DRIVES PRESENT TESTED?
€546 0326054 001403 BEG SEOP142 :BR IF YES
6547 036056 000137 015154 IMP NUDRV :ELSE TEST NEXT DRIVE PRESENT
6548 036062 000004 $EOP1: SCOPE
6543 036064 005037 001102 CLR §TSTNM .+ ZERO THE TEST NUMBER
6550 036070 005037 001174 CLR STIMES : 1 ZERC THE NUMBER OF ITERATIONS
e531 038074 005237 001216 INC $PASS : INCREMENT THE PRSS NUMBER
ESC2 (036100 042737 100000 001216 BIC #100000, SPASS ,,oon T ALLOW A NEG. NUMBER
6553 036106 005327 DEC (PC)+ : 1LO0P?
6554 036110 0000G1 $EOPCT: .WORD |
€555 036112 003022 BGT $DOAGN : 1 YES
£556 036114 012737 MOV (PC)+,a(PC)+  ::RESTORE COUNTER
6557 036116 000001 SENDCT: .WORD |
€558 036120 036110 $EOPCT
6SS9 036122 104401 036167 TYPE SENDMG .+ TYPE “END PASS #
6560 036126 012746 001216 MOV $§PASS, - (SP) : 1SAVE $PRSS FOR rvpeour
6561 036132 104405 TYPDS 11GO TYPF-- _CIMAL ASCII WITH SIGN
BEE2 035134 104401 036164 TYPE SENULL }iTYPE 2 ol CHARACTER
6563 036130 013700 000042 SGET42: MOV Jw42, RO :GE™ “.wITOR ADDRESS
6564 03144 001405 BEQ $DOABN ,,ewcu IF NO MONITOR
BEES 036146 000005 RESET !CLEAR THE WORLD
6566 036150 004710 $ENDAD: JSR PC, (RD) :1G0 70O MONITOR
6567 036152 000240 NOP ,,snvs ROOM
6568 036I54 000240 NOP :FOR
6569 036156 000240 NOP ;;ncrxx
6570 036180 $DOAGN:
8571 036i60 000137 IMP J(PC)+ : sRETURN
e572 036162 013534 $RTNAD: .WORD ST s
6573 03tl&4 377 377 000 SENULL: .BYTE :NULL CHARACTER STRING
6574 026167 015 042412 Q42116 SENDMG: .RSCIZ <x§><ia>f£N0 Pass’ s/
6E7S 036174 D0SOO40 051501 020123
eS76 036202 000043




BST?
£S78
6579

Pll

036204
336210
036214
036216
C36220
036222

036224
036230
036232
036236

036242
036246
036250
036256

6260
036266
035270
03t272
036274

036302
036302

036304
036306
036310
036314
036316
036322
036326

036332
036334
036336
036340
036342
036346
036350
036352
036354
036360

07-0CT-76 13:50

012700
012701
005020
005201
001375
000207

00S737
001024
005237
104401

005737
001012
123727
001406
023727
00100S
104406
000403
112737

000207

104411
012600

001426

007500
177757

001344

001344
050830

000042
001230
001140

000001

177770

177400
0g7sie
000060

000070

177770

JNIBUS RkOb DRIVE CIAGNOSTIC PARRT 2
DZRBIC.

000001
000176

001134

L10

MACY1l 27(1006) 07-0C7-76 14:14 PAGE 128

SUBROUTINES
.SBTTL SUBROUTINES

; SUBROUTINE TO CLEAR ALL FLAGS FROM DDUMP THRU DOTIM

CLRFLG: MOV sDDUMP . RO
MOV s-17. Rl
198: CLR (RO)+’
INC Rl
BNE 19
RTS PC

' TYPE PROGRAM ID IF FTITLE=0

TITLE: TST FTITLE

; PROGRAM ID

ARE WE RUNNING UNDER XXDP/RCT?
,,ennncn IF YES

!ARE WE RUNNING UNDER APT?
; {BRANCH IF YES

! SOF TWARE SWITCH REG SELECTED?
: {BRANCH IF NO
I!GET SOFT-SWR SETTINGS

:;SET AUTO-MODE INDICATOR

BNE 18
INC FTITLE
TYPE
.SBTTL GET VRLUQ'FSR SOF TWARE SQITCH REGISTER
BNE 64S
CMPB SENV, 81
BEQ E4%
CMP SWR, 8SWREG
BNE 65S
GTSWR
BR 659
648 Move %1,8RUTOB
B5%:
1%: RTS PC

ROUTINE TO INPUT DRIVE NOS. TYPED IN 8 SET
:DRIVS, DRIVO-DRIV? REGISTERS APPROPRIATELY

!

GDRVS: ROLIN
MOV (SP)+ RC

MOV Rl
18: “0VB (90)4 R2

BIC £177400,R2

MOV #DRIVO, R3

MOV $60, RY’
2%: CMP RY,R2

BEQ 33

TST (R3)+

INC RY

CMP RY, #70

BNE 2%

15T R2

BNE 4§

CMP Rl, 8-B.

BEQ 6$

;GET STARTING ADDR OF ASCII STRING
SET UP COUNT

:GET ASCII CHAR

:MASK HI BYTE

:DRIVE FLAG ADDR

;WARS TYPED CHAR O THRU 7°?
BRQNCH IF YES
iNO, INCREMENT DR FLAG ADDR

;S/B 0-7 OR TERMINATOR

;DEFAULT ALL DRIVES

SEQ Cl28




ggégf% RKOS DR&

£36362
0363t6

036370
036372
036376
036400
036404
036410
036412
036414
036416

036420
03b424

036430
036432
36434

036436
03b44e

036444
036446
036450
036452
03645Y
03460
036462
036470

036472
036474
036476
036500
036502
036506
036512
036514
036522

036524
036530

VE [ QGNOSTIL PART 2

7-0CT~-

005037
000207

005213
005237
112202
042702
022702
001407
005702
001001
000761

104401
000137

005201
001330
000771

005237
003207

104412
012600
005700
001403
010037
000207
012737
000207

104412
012600
005700
001405
010037
004737
000207
012737
000771

2720

007540

007510

177400
0000S4

0S5041
dalarye

007E40

001264
177440

001314
0365eH

000210

001314
044130

001264

001314

M10O

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 129
GET VALUE FOR SGFYWARE SWITCH REGISTER
79: CLR SIZFLG :BYPASS TEST 1 312& ?
RTS PC :FOUND " TE nzunro X1T
38: INC aR3 :SET UP FLAG FOR THE DRIVE
INC DRIVS : INCREMENT TOTAL # DRIVES TO BE TESTED
MOVB  (RO)+,R2 :GET NEXT RSCII CHAR.
BIC 2177400, R2 : MASK
CMP #54,R2 1S IT A COMMA?
BEQ 13 'YES, GO TO NEXT WORD,
15T R2 tNC, IS IT A TERMINATOR?
BNE ys : IF 'NOT, SOMETHING WRONG.
BR 7% :FOUND YERMINARTOR, EXIT
4§: TYPE EMI :ONLY 0-7 ALLOWED.
IMP PRGSRT :START ALL OVER
5§: INC Rl :5/B NO MORE THAN 8 DIFF
BNE 18 :DRIVES TYPED IN.
BR 4s : IF NORE, HAVE ERROR.
6S: INC SIZFLG :D0 TEST 1 (SIZING)
RTS PC TEXIT.

'ROUTINE TO INPUT RKBAS OR DEFAULT.

GBR:

18:

ROOCT

MoV
TST
BEQ
MOV
RTS
MOV
RTS

égP)+,R0 ;GET LOW ORDER FROM STACK

15 ;BRANCH IF DEFAULT.
RD, SBASE

¢
gé??HHO,SBQSE ; DEFRULT VALUE

:ROUTINE TO INPUT RKVEC OR DEFAULT

GINT:  RDOCT
?g¥ égP)+,R0 ;GET LOW ORDER FROM STACK
BEQ 1$ ; BRANCH IF DEFAULT
MOV RO,RKVEC
2s: JSR PC, SETINT
RTS pC’
18: MoV %210, RKVEC ;DEFAULT VALUE
BR 2s
gROUTINE TO SETUP INTERRUPT VECTOR & PRIORITY
SETINT: MOV RKVEC, RO

MOV

$INTER, (RO)+ : INTER ARDDR TO RKVEC

SEG 0129




JNIBUS RkO& DRIVE DIRGNOSTIC PART 2
07-0CT-76 13:50

DZRBIC.PLI

6689
6630
6691
6692
BEds
6695
6636
6697
6698
6639
6700
6701
£702
6703
6704
6705
6706
6707
6708
6709
6710
6711
br.2
6713
6714
6715
6716
6717
6718
£719
6720
8721
8722
£723
6724
6725
6726
&727
6728
6729
6730
6731
6732
6733
6734
6735
6736
6737
6738
6739
6740
6741
B742
6743
6744

C36534
036540

036542
036550
036552
036556
036560
036564
036570
036572
036576
036602
036606

036610
036616
036620
036624
036626
036634
036642
03e646
036650
036654
036bb2
036670
036674

036676
036704
036712
036720
036726
036734
036742
036750
036756
036764
036772
037000
037006

013710 001316

000207

032765
001010
005337
001371
004737
004737
000207
062716
004737
004737
003207

032765
001014
005337
001371
016537
016537
004737
000207
062716

000207

016537
016537
016537
016537

000200
007426

036676
040016

000002
036676
O40C16

000200
007426

000034
000036
040016

000002
000034
000036
040016

000000
000010
000002
000004
000006
000012
000014
000016
000020
000026
000034
000035
000030

000000

000000

007416
007420

007416
007420

007370
007372
007374
007376
007400
007402
007404
007406
007410
007414
007416
007420
0074c2

N10O

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 130
GET VALUE FOR SOFTWARE SWITCH REGISTER

MOV RKPRI, (RC)

;PRE TO RKVEC+2
RTS PC

ROUTINE TO FIND CONTROLLER RERDY (RDY) DURING A DELAY
tENTER WITH A COUNT IN TEMPI

:RETURN IF RDY NOT PRESENT (ERROR CONDITION)

:RETURN +2 IF ROY PRESENT (SKIP OVER ERROR)

:STATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CASE

bROY:  BIT rgDY,RKCSI(RS)

1$: ADD 82, (SP)

BNE

DEC TEMP1

BNE FRDY

JSR HOLD ;STORE ALL RKbl1l REGS Ih HOLDING REGS.

ISR PC CKCERR :CHECK FOR SPECIAL CERR
RTS pC’ INO RODY, EXIT
:SKIP OVER ERROR

; CHECK FOR SPECIAL CERR

JSR PC, HOLD
JSR gg , CKCERR

§Rourxns TO FIND CONTROLLER READY AND STORE DRIVE REGS ONLY
FROY1: BIT :gov,axc51t95)

18: RBD 82, (SP)

BNE
DEC TEMPL
BNE FRDY1

MOV RKMR2 (RS) , HMR2
MOV RKMR3(RS) | HMR3
JSR PC,CKCERR’ :CHECK FOR SPECIAL CERR CONDITIONS
RTS pC’ :NO RDY, EXIT

:SKIP OVER ERROR

MOV RKMR2 (RS ), HMR2
MOV RKMR3(R5) | HMR3
JSR PC, CKCERR'

;CHECK FOR SPECIAL CERR CONDITIONS
RTS pC’

;STORE ALL RKb1l REGISTERS IN HOCbING REGS

.
’

HOLD: MOV RKCS1(RS),HCSI

MOV RKCS2(R5) | HCS2
MOV RKWC (RS) , AWC

MOV RKBA(RS) | HBA

MOV RKDA (RS ) | HDA

MOV RKDS(RS) | HDS

MOV RKER(RS) | HER o,
MOV RKASOF (RS) , HRSOF

MOV RKDC(RS) , HOC

MOV RKMR1(RS), HMR1

MOV RKMR2 (RS ) | HMR2

MOV RKMR3(RS) | HMR3

MOV RKECPS (RS} , HPOS

SEG 0130
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Wv1E 27.1906) )
2T VALUE FOR SCFTWARE SWIT-4 REGISTER
MOy RKECPTIRS) , HPA”
RTS PC

gROUTINE TO CHECK FOR CORRECT ATTN
:RETURN IF ATTN NOT PRESENT (ERROR CONDITION
:RETURN +2 IF ATTN PRESENT (SKIP OVER ERROR:

tsTaTn: MoV RY, -(SP) :SAV R4
MOV SUNIT RY
BITE  ATTN(RY) MRSOF+]
BEQ 18 :BRANCH IF ATTN NOT PRESENT
MOV (SP)+ RY :RESTOR RY
sgg ;g,( ) : INCR RET ADDP TO JUMP OVER ERRCR.
18 MOV (SP)+, Ry :RESTOR Ry
RTS PC
:ROUTINE TO FIND ATTN WITHIN TIMES GREATER THAN 1 SEC
-ENTER WITH TIME IN SECONDS IN TEMP2
:RETURN IF NO ARTIN (Sgsgn CONDITION)
:RETURN +2 IF ATINF
:6TATUS IS OBTAINED BEFORE THE RETURN FOR EITHER CARSE
FATTI: MOV RY, -(SP) :SAV R4
38: MOV e-1 . TEMPL
MOV SUNY T RY
18 BITB  RTTN(RY) ,RKARSOF+1(RS) ;FIND CORRECT RTTN
BNE 28
o, 19 TEMPL
BNE 18
¢ TEMPR
BNE 3§
oLR RKMR] (RS) :SELECT WORD O
ISk PC,GSTAT :5ET LATEST STATUS
MOV \SP)+ RY RESTOR R4
RTS PC
28: CLR RKMR] (RS)
ISR PC.GSTAT :GET STATJS AFTER ATTN SEEN
MOV (SP)+, RY :RESTOR RY
A0D 82, (5P) :SKIP OVER ERROR
RY PC
:ROUTINE TO FIND RTTN WITHIN 1 SEC
:ENTER A1TH COUNT IN TEMP!
:RETJRN IF NO ARTIN (ERROR)
:RETURN +2 IF ATTN FOUND
:STATUS 1S OBTAINED BEFORE THE RETURN FOR EITHER CASE
FATT2: MOV RY, -(SP) :SAV RY
: MOV SUNIT RY

BITB ATTN(RY) ,RKASOF+1.RS) ;FIND CORRECT AT™N
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SOFTWRARE SWITCH REGISTER

Macyll 27.1006) O7-3CT-76

o7 VALJE FOR
BNE 18
DEC TEMF!
BNE 28
CLR RkMR] RS
ISR P GSTAT
MOV )4, RY
RTS

is: LR Rkﬂﬂé R§
JSR TH
MOV fSP:# Ry
ADD 12 .5P)
RTS C

EN'ER WITH A COJNT IN TEMP

1
:THE DE.AY 15 APPROX 17 JS 'é

s WHEN COUNT IS 0. BRSED ON

ALy 157 TEMP]
BEQ 18
DEC TEMP]
BR DLY

8 RTS PC

:THIS ROUTINE TYPES BYPRSSED DRIVES.

8YP: TYPE MSGl4
MOV RO.-(SP.
TYPOS
BY'E |
.BYTE 0
RYS PC

:SELECT WORC O
GET LQTS:T STATCS.

:RESTOR R4
; SKIP QVER ERROR

ERATION + 12 1S T0 EXIT

!
0
:S.
1.
:6.
2

(DU"Q\.DG"
cocccoc
(Vv IV T, )

ENTER WITH DRIVES IN RO
:BYPRSS DRIVE
..SRVE RO FOR TYPEOUT

: TYPE DRs

;G0 TYPE--OCTRL HSCIT

..TYPE DIGIT(S,
; s SUPPRESS LERDING ZEROCS

gTHIS ROUTINE RERDS RLL MSG A 8 B WORDS 3 CHECKS THEM RS REG'D.

Lcmse: mMov (5P CHKFLG

RDD (SP)

%R R
BIS  SUNIT.E.AQ
Bi2  SUNIT'E.Al
BIS  SUNIT'E.A2
BIZ  SUNITE.A3
MOV TEMPL, ~(SP)

MOV €.A0, TEMP]
ISR P, SBPAR
MOV TEMPI,E. RO

MOV £.A1, TEMP]
ISR PC,SBPAR
MOV TEMPI,E.AL

MOV E.R2,TEMPI

:PRSS MSGS TO TESTED

:BUMP RETURN RODR T IST ERROR

GE' AlLL ACTUAL DRIVE & CONTR STATUS
:SET UNIT 8

:SAVE TEMP|

;GET PARITY FOR MSS RO

:GET PARITY FOR MSG Rl
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JNIBUS ReOB DRIVE DIAGNOSTIC PART 2 MACYLL 27(1008) 07-0CT-76 14:14 PAGE 133

OeReIC.PIL 07-00T-7% 13: so GEY VALJE FOR SOFTWARE SWITCH REGISTER
68ST CITN0M gm?a? ou;asw ISR PC, SBPAR :GET PARITY FOR MSG A2
&esz,asa‘a 7410 013737 0otv2e 0O7N7C MOV TEMPL . E.A2
6360 037416 013737 007462 007426 MCV E.BO, TEMP]
6861 237424 0ON737 D433SM ISR PC , SBPAR :GET PARITY FOR MSG BO
6862 037430 013737 007428 00T462 MOV TEMPI,E.BO
%“5’ e D i Do7wee ?Os;; Beoshoan | GET PARITY FOR MSG Bl
6068 Te 35T B9 oorwes MOV rzt'n'éé‘5 E.BI "
£368 0379486 013737 007472 007426 MOV e B2, TEMP!
p869 0379wEM 004737 (M336H TSR éép .GET PARITY FOR MSG B2
%711: 037470 013737 007426 007472 MOV TEMP1,E.B2

'd

6872 037476 013737 007476 DO7426 MOV E 83, TEMP]
6873 03750M 004737 0N33SH ISR ¢, SBPAR :GET PARITY FOR MSG B3
gg;us 037510 013737 007426 007N7% MOV rshm E.B3
687 037516 0:2637 007426 MOV (SP)+, TEMPI :RESTORE TEMPIL
éemﬁe 037822 013737 001176 001172 MOV SESCAPE, STMPS  :SAVE ESCAPE
£879 (037S30 023737 007440 DO7460 CMP H.RO,E.RQD ~:TEST MSG AQ
6880 03753 00141l BEG 2¢ :BR IF OK
§88] 037540 012737 037SS2 001176 MOV 818, SESCAPE :ELSE SETUP ESCRPE
6282 J3754 011646 MOV (5P} -1sP) :COPY RET ADOR.
wsqsaea 037550 000207 RTS PC 8 RETURN TO MAINLINE ERROR
£88S 037552 032777 001000 141360 IS: BIT 85W9, ISUR :RET HERE FROM MAINLINE ERROR
§886 037560 001107 BNE 208 :3 BR IF LOOP ON ERROR
£€97 037562 718 000002 2s: RDD 82, (5P, :BUMP RET RDOR TO NEXT ERROR
saqu 037566 023737 007442 007462 CMP H.BO.E.80 : TEST nsc B0
£890 037574 Q01411 BEQ 5§ :BR IF 0
£89]1 03757 012737 037810 001176 MOV 848 SESCAPE “ELSE serup ESCAPE
£892 037604 01164 MOV (SP}, =(SP) :COPY RET RDOR
ggg 037606 000207 RTS PC 3 RETURN TO MRINLINE ERROR
€895 037610 032777 001000 141322 §: 817 $5K9, ISKR :RETURN HERE FROM mmune ERROR
689% 037616 001070 BNE 208 3 BR IF LOOP ON ERROR
% 037620 062716 000002 5§: RDD 82, (SP) :BUMP RET AODR TO NEXT ERROR
6899 037624 023737 007444 0O0746M CMP M.Al,E.Al - TEST MSG Al
£900 037632 001411 BEQ 8§ :BR IF OK
€301 037€34 012737 037e46 001176 - MOV 73, SESCAPE
€902 037642 Dlle46 MOV (SP},-15P)
ggga 037644 000207 -RTS PC
£90S 037646 032777 001000 141264 7$: BIT $5W9, ISKR
€906 027654 00J0S) BNE 20$
gggg 037656 0€2716 000002 8s: ADD 52, (SP)
£309 037662 023737 007446 007466 IMP H,B1,E.8! . TEST MSG Bl
€910 037670 00141} BEQ 11§ ‘BRIF 0K
£9i1 037672 012737 037704 001176 MOV $10S, SESCAPE

£9i2 037700 D0Ollede MOV (SP),-(SP)

SEG 0133
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oci0ecC
0000ce
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Q41028
00000

041100
000004

041136
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001172

001120
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010000
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007426
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037370

007370

807372

007372
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MACYL) 27010065 Q07-0C7-7¢ 14:14 PAGE 134
oE7 VRLUE FOR SOFTWRRE SWITCH REGISTER

R”S PC
108 BIT 8SW9, ISWR

8N 208
118 D 82, (SP)
128:  BIT 8T.R2,CHKFLG  :TEST MSG R2?

SEQ 138 :BR_IF NO

ISR PC,RCYLD :PUT INFO CYLDIF, DO NGT CMECK
138:  BIT ¢7.82,CHKFLG  :TEST MSG B2?

BES 14% ‘BRIF NO

JSR PC,RCYLA :PUT INFO IN CYLRDD, DG NOT CMECK
14§:  BIT crsaa CHKFLG  ;TEST MSG B3?

?Eg 32 RSEC :PUT INFO IN SECTOR, DO NOT CHECK

ISR PC . RHEAD :PUT INFO It HERDR, DO NOT cuecx
158: MOV §TMPS, SESCAPE  ;RESTORE ESCAPE

RTS PC
208: MOV 85TACK, SP RESET STACK PTR

?gg BIEPS §ESCAPE  :RESTORE ESCAPE

:THIS ROUTINE CHECKS FOR CERTRIN ERROR CONDITIONS ONLY
;1.E.: IF NED, CTO OR MDS SET MESSRGE R 3 B ARE INVALID

LKCERR: TST  BYPCERR
BNE 4§
BT ACERR, HCSI

BNE :BR IF CERR

RTS PC
18: BIT 8CTO,HCS1

BEG 23 sBR IF NOT C70

ERROR 125 :CTO ERROR, MSG A 3 B INVALID

RTS PC
28: BIT SNED, MCS2

BEQ 38 :BR IF NOT NED

ERROR 128 :NED ERROR, MSG R 8 B INVALID
3s: BIT sMOS, HCS2

BEQ 4s

ERROR 127 :MDS ERROR, MSG R 8 B INVALID
4s: RTS PC

THIS ROUTINE DOES THE SELECT DRIVE COMMAND TO GET STATUS
:IT THEN WAITS FOR CONTROLLER RERDY
:IF RDY NOT RECEIVED BY THE TIMEOUT, AN ERROR IS FLAGGED

0

GSTAT: MCV TEMPL,-(SP) ;SAVE TEMPL

SEG 0134
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007416
007420

100000
0Qige2
000001
000001
001412
036610

007416
007420

100000
001222
000001
0014.i2
036£10

007416
007420

007426

Gy

007426

007454
007456

000000
800010
000026
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007426

007450
007452

000000
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00ocao
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000000
007426
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GET VALUE FOR SOFTWARE SWITCH REGISTER

H8V
MOV
MOV
JSR
ERROR
MOV
RTS

L3R T SR B st o o

T10, TEM

PC. FROY :FIND RDY

11?7 :ROY NOT SET BY END OF SELECT CRIVE CMC
égP)+,TEHP1 :RESTOR TEMPI.

1

gTHIS ROUTINE GETS STATUS OF ALL DRIVE REGISTERS »(MSG ARO-R3, BO-83)
:3 ALL CONTROLLER REGISTERS.

8STATL: MOV
ISR

MOV
MOV
MOV
MOV
MOV
JSR
ERROR
MGV
MOV

MOV
MOV
MOV
MOV
MOV
JSR
ERROR
MOV
MOV

MOV
MOV
MOV
MOV
MOV
JSR
ERROR
MOV
MOV

MOV
MOV
MOV
MOV
JSR
ERROR
MOV
MOV

MOV
RTS

TEMP1, - (SP) :SAVE TEMP]
PC, HOLD :GET ALL CONTR REG
sCLLR,RKCS1(RS) ;CLEAR CONTR

SUNIT RKCS2(RS) ;CURRENT DRIVE #

83, RKMR1 (RS) :SELECT WORD 3

%?nggxpﬁxcsxtasi GET STATUS

PC_ FRDY! :FIND ROY 8 STORE DRIVE REGS ONLY
117 :ROY NOT'SET BY END OF SELECT DRV CMD
HMR2,H.A3 :STORE MSG A3

HMR3, H.B3 :STORE MSG B3

8CCLR,RKCS](RS)
SUNIT RKCS2(RS)

82, RKMR] (RS) -SELECT WORD 2
#SELORV, RKCS1 (RS}

710, TEMP1

PC,FROY1 :FIND RDY 8 STORE DRIVE REGS ONLY _
117 ;RDY NOT SET BY END OF SELECT DRV SMD
HMR2, H. A2 :STORE MSG R2

HMR3,H.B2 :STORE M&G B2

8CCLR,RKCS1(RS}

SUNIT.RKCS2(RS)
81, RKMR1(RS) «SELECT WORD !
$SEL DRV ,RKCS1 (RS}

110, TEMPI

PC . FROY] :FIND RDY 8 STORE DRIVE REGS ONLY

117 ROY NOT SET BY END OF SELECT DRV CMD
HMR2,H. Al *STORE MSG Al

HMR3 . H.BI :STORE MSG BI

8CCLR,RKCS1 (RS,
SUNIT RKCS2(RS)
$SELDRV,RKCS1(RS) ;SELECT WORD O

110, TEMPI

PC. FROY1 :FIND RDY & STORE DRIVE REGS ONLY
11? :RDY NOT SET BY END OF SEL DRV CMD
MMR2, H. AD :STORE MSG RO

HMR3, H.80 :STORE MSG 80

égP)+,TEHP1 ;RESTORE TEMP|

SEG 0135
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g0l222
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000010
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14
GET VALUE FOR SOFTWARE SWITCH REGISTER
E

: iF_RDY

Gl
07-0C7-76

: THIS ROiTINE DOES R SUBSYST

:THE ROU

M
S NOT RECEIVED BY THE
INE THEN GETS CURRENT

:RETURN IF CERR SET
;RETURN +2 IF CERR CLEAR

SUBCLR: MOV
MOV

JSR
£RROR
MOV
CLR

8SCLR,RKCS2(RS)
Ti0, TEMPL
PC . FRDY

12
SUNIT,RKCS2(RS)
RKMR1(RS)

!
E
¢
3
S

4 PRGE 136

_ERR 3 unxr§ FOR ccnrﬁghksa Rgﬁgv
NO OF THE TIMEGU™, AN R IS L AGSED.
TATUS & CHECKS FOR CONTROLLER ERRCR (CERR,

:SUBSYS CLERR

;FIND RDY

;RDY NOT SET BY END OF SCLR
; CURRENT DRIVE #

;SELECT WORD O

SEG 0136
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062716
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040100
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14: 14 PAGE 137

GET YALUE FOR SOFTWARE SWITCH REGISTER

13:

JSR

B g

RIS

00
RTS

PC,GSTAT
:Etan,nc51
1

pC

82, (SP)
FC

;GET STARTUS
; CHECK FOR CONT ERROR

:SKIP OVER ERROR

SEG 0137
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oET VALUE FOR SOFTWARE SWITCH REGISTER

:RERD THE SECTOR COUNT IN RKMR3, RIGHT JUSTIFY IT & STORE IT INM "SECTOR’

SEG 2138
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RkO& DRIVE DIAGNOSTIC PRRT 2

P11

Q40532
040540
040544

0582
s

Q40570
Q40574
048600

040602
040610
Q40614
QuCe22
040630
040634
Q40640
040644
040650
040656
040660
040664

040666
guoe72
040700
040706
Q40714
Q040722
040724
040730
040732

040734
040742
040750
O407SY

040756
040764
040770
Q40776
041004
041010
g41014
041020
041024

07-0CT-76

01276

00473

013737
042737
006237
006237
008237

006237
000207

012765
004737

032765
001004
005337
001371
104117

016537
042737

012637
000207

012765

000207

13:80

000003
C40100
007420
177017
001406
001406
001406
001406

000002
040100
207416
160017
001362
001362
001362
001362

001362

0013&2

007426
000002
00000}
001412
000200

007426

000034
160017
007426

000002

000026

001406
001406

000028

001362
00136e

000777

000026
000000
007426
000000

001362
001362

000026

001364
001364

J11

MACY1l 27(1006) 07-0CT-76 14:14 PAGE 139
GET VALUE FOR SOFTWARE SWITCH REGISTER

RDSEC: MOV 83, RKMR] (RS) : WORD 3
ISR PC’ GSTRT
MOV HMR3, SECTOR

BIC 84C<HM_SECT:,SECTOR
SECTOR

ASR RIGHT JUSTIFY
ASR SECTOR :SECTOR
ASR SECTOR . INFO
ASR SECTOR
RTS PC
:READ THE CYL DIFF/OFFSET IN RKMR2, RIGHT JUSTIFY IT 8 STORE IT IN 'CYLDIF'
RDCYLD: MOV 82, RKMR1 (RS) - WORD 2

ISR PC GSTAT
MOV HMR2 Cyb?}F

BIC 8¢C<h_COIF>,CYLDIF
ASR CYLDIF :RIGHT JUSTIFY
ASR CYLDIF -CYL DIFF/OFFSET
ASR CYLDIF - INFO
ASR CYLDIF
CMP CYLDIF, 8777 :CHK TO SEE IF RET IN COMPL. FORM
BNE 18 :BR IF NOT
CLR CYLDIF ‘CLR IF YES
18: RTS PC

§ou1cx SELECT DRIVE COMMAND TO OBTARIN CYL DIFF
8KCYLD: ggg TEMPL,~(SP) :SAVE TEMPI

82, RKMR1 (RS) :SELECT WORD 2

MOV 8SEL DRV, RKCS1 (RS} -SELECT DRIVE CMD

MOV 710, TEMPI
18: BIT $RDY,RKCS1(RS) ;TEST FOR CONT RDY

BNE 2§ :BR IF THERE

DEC TEMP1

BNE 18

ERROR 117 :NO ROY AFTER SEL DRV CMD
23: MOV RKMR2 (RS), CYLDIF

BIC #4C<M.CDIE>,CYLDIF :GET CYL DIFF ONLY (NO SHIFTING)

29§ égp)+,rsnpx RESTORE TEMP!

'READ THE CYL ADDR IN RKMR3, RIGHT JUSTIFY IT & STORE IT IN ’CYLADD’
ROCYLA: MOV 2, RKMR] (RS) s WORD 2
JSR PC’ ASTRT

MOV HMR3, CYLADD
BIC cfcagbcnoo>,chnoo

ASR cyL ;RIGHT JUSTIFY
HSR CYLADD ;CYL RDOR

ASR CYLADD ; INFO

HSR CYLARDD

RTS PC

:READ THE CYL DIFF/OFFSET IN H.A2, RIGHT JUSTIFY IT 8 STORE IT IN ’CYLDIF'

SEG 0139
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DZRBIC.P1I

7103

41026
041034
041042
041046

ETPPEEEE
Pt Bt Pt Pt P e Pt
ot Pt o pt Pt Pt puma
28ESTRE

041172

041174
Q41202
041210
041214
041220

041222
Q41230
041234
041242

041244
041250
Q41256
Q41260
J41264
o4l272

013737
042737
006237
006237
006237
006237
023727
00100e
c35037
000207

013737
042737

013737
2737
006237
006237
006237
006237
000207

013737
042737
006237
000337
000207

013737
004737
023727
001014

004737
023727
001412
004737
023727
001404

13:50

007450
160017
001362
001362
001362
001362
001362

001362

007452
160017
001364
001364
001364
001364

007456
177017
001406
001406
001406
001406

007456
170777
001476
001476

001422
040532
001406

040532
001406

040532
0014086

TIC PART ¢

00136¢
001362

000777

001364
001364

001406
001406

001476
001476

007426
000023

000023

000023

MACYLll 27(1006) 07-0CT-76_ 14:14 PAGE 140
GET VALUE FOR SOFTWARE SWITCH REGISTER

RCYLD: MOV H.R2, CYLDIF
BIC 8tC<M.CDIF> ,CYLDIF :CLEAR UNWANTED INFO
ASR CYLDIF ;RIGHT JUSTIFY

ASR CYLDIF
ASR CYLDIF
ASR CYLDIF
CMP CYLDIF, 4777 ;CHK TO SEE IF RET IN COMPL. FORM
BNE 18 ;BR_IF NO
CLR CYLDIF ;ELSE CLEAR
18: RTS PC

READ THE CYL ADDR IN H.B2, RIGHT JUSTIFY IT & STORE IT IN ’CYLADD'

RCYLR: MOV H.B2, CYLADD
BIC $$C<M.CADD>,CYLADD ;CLEAR UNWANTED INFO

ASR CYLADD RIGHT JUSTIFY
ASR CYLRDD

ASR CYLRDD

ASR CYLADD

RTS PC

;REQD THE SECTOR COUNT IN H.B3, RIGHT JUSTIFY IT 8 STORE IT IN °SECTOR’

RSEC: MOV H.B3,SECTOR
BIC 84C<M.SECT>,SECTOR ;CLEAR UNWANTED INFO

ASR SECTOR ;RIGHT JUSTIFY
ASR SECTOR

ASR SECTOR

ASR SECTOR

RTS PC

gREQD THE HEARD RADDR IN H.B3, RIGHT IT 8 STORE IT IN 'HERDA'

RHERD: MOV H.B3, HEADA
BIC ofcsg.usno>,Henon -CLEAR UNWANTED INFO

ASR HEA RIGHT JUSTIFY IT
SWAB  HERDR
RTS PC

'FIND SECTOR 23
'RETURN IF NOT FOUND
'RETURN +4 IF FOUND

FSEC23: MOV 15000, TEMP1 :SETUP TIMEOUT

18: ISR PC,RDSEC "READ SECTOR
CMP SECTOR, #23 : TEST FOR SECTOR 23
BNE 28 BR IF NOT 23

JSR PC,RDSEC
CMP ggbroa,uas

JSR PC, RDSEC
CMP ggétoa,oas

:BR_IF READ SAME TWICE
;ELSE TRY 1 MORE TIME

;BR IF 17

SEG 0140




UNIBUS RkOB DRIVE DIAGNOSTIC PART 2 MACYL!l 27(1006) 07-0CT-76 14:14 PAGE 141 SEG 0141
OZR6IC.PIl  07-0CT-T6 13:S0 GET VALUE FOR SOFTWARE SWITCH REGISTER
7158
7159 041274 005337 007426 23: DEC TEMP!
7160 041300 001353 BNE 18 : TRY AGAIN
;}Eé 041302 000207 RTS PC
7163 041304 062716 000004 35: ADD 84, (SP) :SKIP OVER ERROR
;igg 041310 000207 RTS PC
7166 'ROUTINE TO FIND HEADS HOME IN RKMR2 WORD 1 BEFORE SPECIFIED DELAY
7167 :ENTER WITH TIME IN SECONDS IN TEMP2
7168 RETURN IF NOT FOUND
9i93 :RETURN+2 IF FOUND - SKIP OVER ERROR
7171 ONI312 012737 177777 007426 PHDHM: MOV -1, TEMP1 AL 1'S
7172 Q41320 012765 000001 000026 MOV $1,RKMR1(RS)  :WORD I
7173 041326 004737 040100 18: ISR PC.GSTART
7174 Q41332 032737 000040 007416 BIT 8D . HOHM, HMR2
7175 041340 001007 B eg
7176 041342 005337 007426 BE TEMPL
7177 DMINE 001367 BNE 1§
7178 041350 005337 007430 DEC TEMP2
7179 041354 001356 BNE FHDHM
7180 041356 000207 RTS PC
. 7181 041360 062716 000002 28: ADD ca,(sp) :SKIP OVER ERROR
;igg 041364 000207 RTS PC
7184 ROUTINE TO FIND LOGD HERDS IN RKMR2 WORD 1 BEFORE THE TIMEOUT
7185 :RETURN IF NOT FOUND
i ;igg RETURN+2 IF FOUND: SKIP OVER ERROR
7188 041366 012737 000372 007426 FLORD: MOV $25C TEMPI
7188 041374 012765 000001 000026 MOV $I,RnRI(RS})  ;WORD 1
7130 041402 004737 040100 18: TSR PC.GSTAT
718] 041406 032737 010000 007416 BIT #D. LORD, HMR2
7182 041414 001004 BNE 2§
7183 D41416 005337 007426 DEC TEMPL
71949 D41422 001367 BNE 1S
7195 041424 000207 RTS PC
7196 D41426 062716 000002 2s: ADD ca,(sp) :SKIP OVER ERROR
‘ ;igg 041432 000207 RTS
7199 'FILL HEADER TABLE WITH 66 WORDS OF VALID HEADERS
! 7200 IENTER WITH CYL § IN ’CALADD’
7201 :ENTER WITH HEAD & IN "HERD’
;Sgg ENTER WITH ronnnr IN 'FORMAT’
7204 DO41434 010046 FHOTAB: MOV RO, -(SP) :SAV RO
7205 041436 010146 MOV RL’ -(5P) :SAV Rl
7206 041440 012700 001536 MOV IHDTRB RO ' HERDER WORD TABLE ADDR
7207 041444 DOSQ01 CLR :SECTOR COUNTER
7208 041446 013737 001474 001500 MOV HERD HD1
7209 041454 006337 001500 ASL HD1
710 041460 006337 001500 ASL HD1
7211 041464 006337 001E00 ASL HD1
| 7212 041470 006337 001500 ASL HD1
7213 041474 006337 001500 ASL HD1 :SETUP HEAD % FOR WORD 2 OF HERDER




UNIBUS RkOB DRIVE DIRGNOSTIC PART 2
DZRBIC.PLI

7214
7215
7216
7217
7218
7219
7e20
7221
Tea2e
7223
7224
7225

7269

041500
0415086
0MiS12

041516
Q41822
041524
041530
041534

41540
041546
Q41552
041560
O41564
041572

041576
041600
41604

041606
Qu1610
g4lele

041614
gulbils
g4l622
41624
041630
041634

041640
041644
041650

041654
041656

041660
041664
041670

041674
041700
041704

Q41710
Q41712

013737
000337
006337

013720
010110
053710
053710
004737

013737
011037
043737
042037
053737
013720

005201
020127
001344

012601
012600
n00207

10246
005737
001016
012702
004737
052710

012702
004737
0c2719

012602
000207

012702
004737
052710

012702
004737
052710

012602
000207

0?-0CT-76 13:50

001502 0015C4
001504
0C1SCH

001366

001500
001504
041614

001366 007426
007430
001366 007430
007426
g07426 007430
007430

000026

001502

003362
041714
100000

005362
041714
040000

002362
041714
100C00

004362
041714
040000

MACYL11l 27(1006)

MOV
SWAB
RSL

13: MOV

MOV

INC
CMP
BNE

MOV
MOV
RTS

gTHIS ROUTINE GETS INFORMATION FROM THE BRD SECTOR TABLE FILLED BY A PREVIQUS

M11

07-0CT-7&  14:14 PAGE 142
GET VALUE FOR SOFTWARE SWITCH REGISTER

FORMAT,FMT]
FMTL
FMT1

CALADD, (RO)+
R1, (RO}

HD!, (RO)
FMTL, (RO)
PC.SECFLG

CALADD, TEMPI
(RO), TEMP2
CALADD, TEMP2
(RO)+. tEMPI
TEMP1 , TEMP2
TEMP2, (RO) +

R1
R1, 822.
13

(SP)+,Ri
(5P)+ RO
PC

;SETUP FORMAT FOR WORD 2 OF HERDER

:HEADER WORD
' HEADER WORD

+HERADER WORD 3-HERDER CHECK

; SECTOR CTR

;ALL 22 SECTORS DONE? (66 WORDS)

;BR IF NO

;RESTOR Rl
;RESTOR RO

; TEST & SETS BITS 14 8 15 APPROPRIATLY.

SECFLG: MOV
TST

BNE
MOV
JSR
BIS

MoV
JSR
BIS

MOV
RTS

1%: MOV
JSR
BIS

MoV
JSR
BIS

MOV
RTS

gTHIS ROUTINE DOES THE ACTURL SCANNING OF THE BAD SECTOR TABLES
;ENTER WITH THE ADDRESS OF TABLE (B§EEEH, BSE22S, ETC.) IN TEMP!L

R2,-(SP)
thnnT

1
$BSE22H+8. ,R2
PC.FLGTST

B TIS, (RO)
$8SE225+8. ,R2
PC.FLGTST

88t T14, (RO)
(SP)+,R2

PC
$BSE20H+8. ,R2
PC.FLGTST
81715, (RO)
$BSE20S+8. ,R2
PC FLGTST
#8114, (RD)

(SP)+,R2
PC

:SAVE R2

1-CYL ADDR

2-SECTOR NO
-HERD NO
-FORMAT

;BR IF 20 SECTOR FORMAT

;GET HARDWARE DETECTED FLAG
;RETURN HERE IF GOOD SECTCR

;ELSE RETURN HERE

:GET SOF TWARE DETECTED FLAG
;RETURN HERE IF GOOD SECTOR

;ELSE RETURN HERE

;GET HARDWARE DETECTED FLAG
;RETURN HERE IF GOOD SECTOR

;GET SOFTWARE DETECTED FLAG
;RETURN HERE IF GOOD SECTOR

; RESTC ?

SEG Cl4e




UNIBJUS RKO& DRIVE DIAGNOSTIC PRRT 2
07-0CT-76 13:50

DZReIC.

7270
7271
7272
7273
7274
7275
7276
7277
7278
7279
7280
7281
7282
7283
7284
7285
7286
7287
7288
7289
7290
7291
7292
7293
7294
7295
7296
7297
7298
7299
7300
7301
7302
7303
7304
7305
7306
7307
7308
7309
7310
7311
7312
7313
7314
7315
7316
7317
7318
7319
7320
7321
7322
7323
7324
7325

P11l

41714

041716
Q41722
041724
041726

041730
Q41734
041736
41742

041744
041750
041752
041754

041756
Q41760

g417862
041764
041770

41772
g41774
Q41776
042002
042010

Q42014
Q42020
042024
042030

042036
042042

Q42046
042050
042054

042056
042062
42064
42070

Q42072
042074

0i0346

021227
001002
012603
000207

022237
001493
062702
0007865

013703
000303
050103
022203

001401
003756

012603
062716
000237

010046
010146
004737
062737
004737

012700
163700
010037
062737

062700
012701

012021
020027
001374

012700
012021
020037
001374

012601
012600

177777

001366
000002

001474

000004

040532
000001
042100

000204
001406
001406
001742
001742
002146
002146

001742
0014086

001408

001406

MACY1l 27(1006)

N1l

{4:14 PAGE 143

07-0CT-76

GET VALUE FOR SOFTWARE SWITCH REGISTER

;RETURN IF NO COMPARE
:RETURN+Y4 IF COMPARE

BLGTST: MOV

18: cMP
BNE
MOV
RTS

4 H CMP
BEQ
RDD
BR

33: MOV

SWAB

BIS
CMP

BEG
BR
48: MOV

ADD
RTS

R3,-(5P)
(R2), #-1
23
(SP)+,R3
pC

(R2)+,CALADD
33

$2,Re

1§

HEARD, R3
R3

RI,R3
(R2)+,R3

43
13

(SP}+,R3
84, (SP)
PC’

; SAVE R3

;SEE IF RLL 1’S
‘BR_IF N
REGTORE R3

;SEE IF=CYL % & RDR PTR TO TRK/SECTOR WORD
;GO TO NEXT CYL WORD IN TABLE

.GET HEAD # FROM FHDTAB ROUTINE

;ADD SECTOR # FROM FHDTRB ROUTINE
:SEE IF SECTOR/HERAD COMPARE

;8 INCR PTR TO NEXT CYL WORD
'BR_IF_COMPARE

tELSE TRY NEXT CYL

;RESTORE R3
: INCREMENT RET ADOR

THIS ROUTINE SORTS THE RHTAB TABLE FROM WHATEVER SECTOR IT BEGINS
:WITH AND RE-WRITES THE INFO IN SRTTAB TABLE TO BEGIN WITH SECTOR O

80RT: MOV
MOV
JSR
ADD

JSR

MOV
SuB
MOV
ROD

RDD
MOV

18: MOV
CMP
BNE

MOV
c3: MOV
CMP
BNE

MOV
MOV

RO, -(SP)
R1,-(SP)
PC,RDSEC
#1,SECTOR
PC,MULT6

$132. R0
sscroh RU

unhrne SECTOR

$RHTAB, RO
#SRTTAS, R1

(RD)+. (R1)+
Rg SRHTAB+132.

$RHTAB, RO
(RO)+. LR1)+
gg SECTOR

(SP)+,Rl
(SP)+, 'RO

;RO-SECTOR T0 RO =
; SAVE INDEX

; SAVE RO
:SAVE Rl

;MULT SECTOR BY &

INDEX

; INDEX TO BOT HALF OF RHTAB
:INDEX TO TOP HALF OF SRTTAB

:PUT BOTTOM OF RHTAB TO TOP OF SRTTRB

;PUT TOP OF RHTRB TC BOT OF SRTTAB

;RESTOR Rl
:RESTOR RO

SEQ 0143




JNIBUS Rk?s ORIVE .IﬂuN€S;I°C

'
&

-

s

3Ea28

0°-03°-%%

2002C7

5

.
(
%2637
0027

< 10446

038737
201014

012704
004737
00422

012704
00N737
000415

cl2edM
200227

12704
737
00406
C12704
CO4737
300401
000783
012604

Je27.k
00G2C?

1777277

PARY 2

20737C

MRCY1] 2701006) 07-0C%-76 14:]14 PAGE l4v
GET VALUE FOR SOFTWARE SWITCH REGISTER

g"UL' 8Y 6. ENTER WITH DESIREC 8 IN 'SECTOR’

MU Te: ASL SECTOR :2 X SECTOR

MOV SECTOR, -(SP)

RSL SECTOR 4 X SECTOR

RDC SP)+,SECTOR  :{4 X 5)+(2 X S) = & X SECTOR

RYS PC
:THIS ROUTIE 1S ENTERED ONLY IF THERE IS A BSE ERROR AFTER A WRITE DATA
:CMD, IT VERIFIES THAT THE BAD SECTOR IS LISTED IN THE BSE INFCRMATIIN
cmwen AT CYL 410, TRACK 2.

RETURN IF SECTOR NOT LISTEC IN BSE TRBLE, ERROR CONDITION.
:RETURN+2 IF LISTED, SKIP OVER ERROR

RUERR: MOV RY,-(SP! -SAVE R4
BIT 8CFMT,HCSI :CHECK FORMAT
BNE 2$ :BR FOR 20 SECTOR FORMAT

MOV 8B8SE224+8. ,RY
SSR PC, TERR! ;SEE IF ON HQRDHGRE DETECTED TABLE
BR K} :RETURN MERE 1F YES

MOV $BSE225+8. .RY ELSE RETURN HERE
JSR PC, TERR] 8 SEE IF ON SOFTWARE DETECTED TRBLE

BR 38 RETJRN HERE IF YES
i ¥ Qv (SP)+,RY <RESTIRE RY
RTS PC :RETURN WITHOUT JUMPING OVER ERRJR
cs: MOV 8BSE20H+B. .RY
JSR PC, TERRL :SEE IF ON HARDWARE DETECTEC TRBLE
BR K1 3 RETURN HERE IF YES

MOV 82SE20S+8. R4 :ELSE RETURN HERE
JSR PC,TERRI .:EE IF ON SOFTWARE DETECTED TRBLE

BR 38 RETJRN HERE IF YES
BR 18 :RETURN HERE IF NO

3s: MOV tSP)+ R4 +RESTORE RY
ggg ag (SP) :SKIP CVER ERRCR ON RETLRN

THIS ROUTINE DOES THE ACTUAL COHPQRING OF CYLINDER, HERD 8 TRACK RGHINST
:THE BSE TABLE FOR THE RBOVE SUBROUTINE.

;RETURN IF FOUND ON TRBLE

;RETURN+2 IF NGT FOUND

i’ERRl: CHP (RY),8-1 .SEE IF ALL 1'S
BEG 1S 3RCIF YEE" NOT ON TRBLE




Cle

MACY1l 27(1006) Q7-0C7T-76 14:]4 PRGE 145

oET VALUE FOR SOFTWARE SWITCHM REGISTER
cMP éRﬂH.CCYL égE }FngL MATCH
?59 (RY)+ ROV TO NEXT CYL WORD
BR TERR] & TRY RGRIN.

18 RDC 82, (SP:
RYS PC

2$ P (R4 +,HDR E IF SECTOR & TRACK MATCH
gsa 33 Bﬁ E EE
=iz TERR! OR TRY RGRIN

33 RTS PC

SEG 0148
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UNI
USRS

[l
<

3

7

7397
7398
7399
740C
7401
7402
403
7904
7405
7408
43?7
748

3

Sy
OO NN L WO

PRI
YRRPERLE

23
B3

NN
£ &
R

7433
7234
743C
743E
7437
7428

7440
7941
7442
7443
7944
7445
744E
7447
7448
7449

7452

Rx06
Pll

,
.
"
-

T=dIT-78 13:50

005537

205200
020027
001320

000337
105037

001456
001460

00001
000001
,

043238

a01376
007426

053022
036034

000001
000001
001452
001376
001376
Q42726
043332

00i4c2
001460

000400

001456
OC14E7

DRIVE CIRGNOSTIC PBART 2

001372
001374
00742¢

geli3re
001374

001456

MACY1] 27(1C086)

Dle

C7-0C-76 14:14 PAGE 146

GET VALJE FOR SUFTWARE SWITCH REGISTER

SEQ 0146

:THIS ROUTINE CALIBRATES ANY PDP-il1 AGAINST 2 CONSECUTIVE 16MS TICKS FROM AN L OR (WP5C
STHE 16T TICK CLEARS A COUNTER ‘LPCNT'. THE PROGRAM THEN GOES THRU A LOCS.

(EACH TI
s NOKW

IT GOES THRU THE
:THE 2ND TICK STCOPS INCREMENTING LPCNT AND THE CLOCK INTERRUPT 1S TURNED CFF.
FOR THIS PRARTICULAR POP-11

QOP,LPCNT IS INCREMENTED BY 1.
THE TIME TO GO THRU THE ABOVE LOOP ONE IS

:15.6M5 DIVIDED BY THE CONTENTS AF LPCNT.
‘AN APPROX VALUE FOR A PDP11-0S MAY BE 3.4MS TO GO THRU THE LOOP OMCE

‘FROM THIS POINT ON, WHENEVER ACCURACIES GREATER THAN WHAT THE L CLOCK
:CAN PROVIDE ARE NELESSARY, THE EVENT TO BE TIMED IS COMPARED AGRINST
:THE NUMBER OF TIMES THE LOOP IS PASSED THRU ANO MULT. BY THE ABOVE

: CALCULATED FIGURE

CALCLK: SAVREG
CLR

cs:

18:

cs:

38:

4s:

CLR
CLR

MOV
MOV
MOV
ISR

RDC

INC
cHP
BNE

SkAB
CLRB

RO : ITERATION CTR
SUM :SUM OF 256 ITERATIONS
SUM+2
81, COUNT GO THRU CLOCK MANDLER
81 SEC 'ONLY ONCE
s-1 TEMPL :ALL 1'S FCR TIMEOUT
PC,LLKFON
TIMUP
28 :BR IF GOT 1°ST TICK
TEMPL
18 18R IF TIMEOUT NOT DONE
MSGe3 :Ng CLOCK INTR PRESENT, ABORT TIMING TEST
$E0P : ABORT DRIVE
81, COUNT -GOT 1°ST TICK
8] SEC
LPENT -LOOP COUNTER
TIMUP :CLEAF BEFORE 2°ND TICK
TIMP
«§ :BR IF GOT 2°ND TICK
PC,LOOP
3
PC,CLKOF :GOT 2°'ND TICK, TURN OFF CLOCK
LPENT, SUM
SUM+2 :ADD POSSIBLE OVERFLOW

RC
RO, 8256, ;ALL JTERATIONS DONE?
s$ ;BR IF NO

E BY 256

Sum ;0IvID
:TO GET AVERAGE

SUM+ !

F




UNIBUS RkOb DRIVE DIRGNOSTIC PART 2
gr-0CT-7% 13:5C

DZRBIC

7451
7452

Pl

-+2502
C=2504
0-2506
CMezl

QueS.it
Q42524
042540

O42SHY
Q42550
042c52
Q42558
Q42560
Q42564

Q42E70
042576

Q04eb10
Qu2614
042620
042622
Q42e26
Q42832
Q42b34
Qu2e40
J42E4E
Q4eese
O-2654
J42660

042662

010337

104414
033237

104413
205000
005037
00S037
012737
012737

012737
004737

005737
001007
005337
001372
104401
00C137

012737
012737
005037
00s037

005737
001205
004737

004737
000770

004737
262737
005537
005200
020027
001316
000337

40432
001456
Q44252
001454

001456
001460

000001
00000!
177277
043236
aC1378
007426

053022
036334

000001

001376
001376
040686
042726
043332

001452
001460

000400

0014SE

001372
001374
007+2€

Q01372
001374

0014%6

MACYll 27(1006)

07-0C7-7¢

Ell

14:14 PRGE 147

GET VRLUE FOR SOFTWARE SWITCH REGISTER

CLR
CLR
<LR
CLR
MOV
MOV
JSR
MOV

RESREG
RTS

RC +CLEAR FOR D1V

Rl

:

016666 &3 :LSB DIVIDEND (16686 _S.

SUM, R :DIVISOR (AVERAGE OF 256

PC, A, opxo :00 DIVIDE

R3,LPTIM :STORE QUOTIENT
: THIS EQUALS THE TIME IN USEC
70 GG THRU THE LOOP ONCE

PC

.THIS ROUTINE IS EXAC™_Y THE SAME RS THE ABGVE EXCEP™ THART

cs:

13:

cs:

35:

4s:

A JSR PC GKCYLD HARS BEEN INSERTED 10 TAKE
:TO MATCH THE

VEh,ﬁL SAVREG

CLR
CLR
CLR

MOV
MOV
MOV
JSR

15T
BNE
DEC
BNE
TYPE
JMP

MOV
MOV
CLR
CLR

TST
BNE
JSR

JSR
Bk

JSR
400
ARDC

INC
MP
BNE

SKAB

JP SOME T

IME
IME TRKEN BY THE ROUTINE THAT USES THIS ROUTINE

RO

SUM
SuM+2
81, COUNT
sl SEC

s-1 TEMPI
PC, LLKON

TIMUP

2§

rgnpx
MSG23
$E0P

81, COUNT
8], SEC

LPENT
TIMUP
TIMUP

4§

PC, GKCYLD

PC,LOOP

38

PC . CLKOF

LPENT, SuM
SuM+2’

RO
RO, 8256.
5%

SUM

; ITERARTION CTR
:SUN OF 256 ITERATIONS

;SEE ABOVE CALCLK FOR COMMENTS

:NO CLOCK

:THIS IS ONLY DIFFERENCE BETWEEN
; PRECEEDING SUBROUTINE

:RDD POSSIBLE OVERFLOW

SEG C147
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RKO6 DRIVE DIRGNOSTIC PART 2
0v-0CT-76 13:SC

P11
Q42bbb

043004
0~3C04
043010
043014
Q43020
G43024
043030

043034
043040

108037
005000

013746
013746
004737

001457

040432
001456
g44252
001454

000400

QC1452

007360

Q42726
001452

000002

001454
00116
0S03
001160
0ollee
0011860

050042
0S0272

Fle2

MRCYL1 27(1006) 07-0C7-76_ 14:14 PAGE 148
GET VRLUE FOR SOFTWARE SWITCH REGISTER

CLRB SUM+|

CLR RO

CLR R

CLR R

CLR RY

MOV $16666.,R3
MOV SUM, RS

ISR PC,M.DPID
MOV R3.LPTINM
RESREG

RTS PC

uxru S0 IN RO, IT_TAKES APPROX 400 US FOR AN 11/05 TO GO THRU THIS
LOOP AND Incntnsnr 'LPCNT' ONCE.

THIS 400 US IS APPROX 2.5% OF 16MS GIVING A RESOLUTION OF 0.4MS
' PER counr IN ’LPCNT’
uug D BY THS SRLC K* nourxng LPCLK SHOULD BE APPROX 40:10)=50(8)
TWITH nN 11,05 T o

200(18)=264(8) AN 11770
LooP: MOV RO —(sp) :SAVE RO
MOV 3400
18: DEC
BEQ as
BR 18
2s: INC LPCNT
MOV (SF)+,RO : RESTORE RO
RTS PC

§TH15 ROUTINE FINDS ATTN FROM A SEEK AND RETURNS
FATT3: BITB  ATTN(RY),RKASOF+1(RS) ;TEST FOR ATTN

BNE 18 :EXIT IF' THERE

JSR PC LOOP :ELSE GO THRU LOOP

15T LPENT :TEST FOR OVERFLOW

g¥§ ;grra :BR IF NO AND TRY AGRIN
18: ADD 82, (SP) :JUMP OVER ERROR

RTS PC

ROUTINE TO MULT 8 TYPE R 2 WORD PRODUCT
tENTER WITH LPCNT IN $TMPD
:USED FOR LOW VEL TIMES IN UNLD 8 LOADING

tyerIn:
MOV LPTIM,-(SP) ::PUT THE MULTIPLER CN THE STACK
MOV 3Tnpo -(5P) :PUT THE MULTIPLICAND ON THE srncx
ISR C,as8MULT -+ CALL THE MULTPLY ROUTIN
MOV (SP)+, §TMPO *GET THE LSB'S OF THE PRODUCT
MOV (SP)+  §TMPQ+2 GET THE'MSB'S OF THE PRODUCT

MOV sSTMPO, - (SP) ’Pusu LSB ONTO STACK

+MSB IN STMP1 FROM MULT MACRO
JSR PC, $DB2D : CONVERT 10 ASCII STRING
ISR PC. $SUPRS : TYPE TIMES

SEG 01v8
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758

P11l

04304y
Q43050

043130
43134

043140
O43144

043150

07-0CT-76 13:80

104401
000207

104413
00SC00

00S00!
=
it
012705
0O47T37
104401
104414
000207

104413
00s000
005001
013703
013702
012735
012704

004737
010337

005000
GCs001
005002
00S004
012703
013705
004737
104401
104414
000207

004737
010337
010237
012746
004?37

004737
000207

0S318!

B

g43204
J53.51

001456
001460
103240
200001

Q44252
OC11ee

044252
001160
00liee
001160
050042
050272

e

Gle

MRCY1l 27(1006) 07-0C7-76_ 14:14 PAGE 149
GET VALUE FOR SOFTWARE SWITCH REGISTER

TYPE MSG2S :MICRO SEC
RTS PC
'ROUTINE USED BY TIMING 10 OBTAIN THE AVERAGE OF 100 TIMES IN MICRO SECONDS

AVGTIM: SAVREG
2R .CLEAR FOR DIV

CLR n1
ﬁLﬁ un R3 :L.SB DIVIDEND

n8v 3 :nga DIVIDEND
MOV 8100 ns :DIVISOR

ISR PC. DIVTYP

TYPE  ,M5G2S - USEC

RESREG

RTS PC

‘ROUTINE TO CALC & TYPE AVERAGE SPEED
AVGSP: SAVREG

Etﬁ 50 :CLEAR FOR DIV
MOV SUM, R3 :LSB DIVIDEND
MOV SuM+2, R2 -MSB DIVIDEND
MOV 103240, RS ;LS8 oxvxson
MOV 1, R4 ‘MSE DIVISAR

:TO DIVIDE 8Y 100000(10)
100000(10)’303240(9)
JSR PC,M.DPID ;GO DIVIDE

MOV R3 STMP1 :SAVE QUOTIENT
CLR RO :CLEAR FOR DIV
CLR Rl

CLR R2

CLR RY

MOV 8665, ,R3 :L S8 DIVIDEND
MOV $TMP1 | RS :DIVISOR

JSR PC.DIVTYP

TYPE  ,M&G36 - INCHES» SEC
RESREG

RTS PC

'ROUTINE TO DIVIDE & TYPE WITH SUPPRESSED 0°S

B1vIYP: JSR PC,M.DPID :GO DIVIDE
MOV R3, §TMPO STORE LSB QUOTIENT
MOV R2'STMP] :STORE MSB QUOTIENT
MOV 2$tMPO, - (SP) :PUSH LSB ON STACK
ISR PC, $DB2D convenr T0 RSCII
g;g gg.ssupns ' TYPE IT

ROUTINE TO TURN L OR P CLOCK INTERRUPT ON

SEG CINS




JNIBUS
LeRelIC.

:EA

7620
762l
622
7623

~b2v
?BES
7855

7630
763!
2632
7633
34
7835
7836
€27
7638
7839
7640

Pll

043238
Q43242
Q43246
Q43250
043256
Q43260
Q43266
043274

043276
043302
043306
043310
043316
Q43322
Q43324
Q43330

043332
043336
Q43340
Q3344
043346
043352

043354
043356
043360
043364
043366

043370
043374
043376
043400
043402

043404
043410
Q43412
043420
43422

U:'OLT'

00S037
005737
001004
012777
0002

010046
010146
012700
005001
000241

006137
103001
005201
00s300
001372

032701
001003
052737
012601
012800

Rk0& DRIVE DIRuNOSTIuD

13:5

001376
007534

000100

177777
00C135

001376
001372

001370
001374

001376

007534
135762
135746

000021

00742E

000001
100000

PART 2

136350

136034
136024

Q01372

00742¢&

MACY1l 27(1006)

H12

14:14 PAGE 150

0?-0CT-76

GET VALUE FOR SOFTWARE SWITCH REGISTER

CLkON: CLR
TST
BNE
MOV
RTS
18: MOV
MOV
RTS

TIMUP
PCLKF

I
100, aLKS
PC

IPKSB
3135 3PKS
PC

; BRANCH IF P-CLOCK PRESENT
;L-CLOCK, ENABLE INT

:P-CLOCK, ALL 1°S
ENRBLE INT, CT UP, REP INT
:LINE FREG & RUN

'KWll-L 8 KW11-P INTERRUPT HANDLER

dLock: CLR
DEC
BNE

18: RTI
:ROUTINE T0

$LkoF: TST
BNE
CLR
RTS
18: CLR
RTS

TIMUP
COUNT

1§
HZ, COUNT
sel

1§
TIMUP

PCLKF
18
JLKS
PC
o9PKS
PC

; SORRY, TIME IS UP

TURN L OR P CLOCK INTERRUPT OFF

;BRACH IF P-CLOCK PRESENT
:L-CLOCK, CLEAR INTERRUPT

; P-CLOCK, CLERR INTERRUPT

THIS ROUTINE GENERATES PARITY FOR THE EXPECTED MESSAGE
'ENTER WITH THE EXPECTED WORD IN TEMPI
; TEMPL IS ROTATED LEFT 17 TIMES. EACH TIME THE CHRRY BIT IS SET

‘R1 IS INCREMENTED. AT THE END OF 17 ROTATES (

‘Rl BIT 0 IS EXAMINED. IF IT 1S SET, INDICATING AN ODD & OF 1°S

; THE PARITY BIT IS NOT SET IN

B .
:IF IT IS NOT SET, INDICATING AN EVEN & OF 1°'S ,THE PARITY BIT IS

:SET IN TEMPL

BPAR: MOV
MOV
MOV
CLR
CLC

18: ROL
BCC
INC
28 DEC
BNE

BIT
BNE
BIS
38: MOV
MOV

RO, -(SP)
Rl -(5P)
$17. RO
Ri

$8IT0,RI

3

#M.PAR, TEMPI
(SP)+,R1
(SP)+ RO

; SRVE RO

:SAVE R1

iSHIFT COUNTER

:COUNT # OF 1°S IN TEMPL
:CLERR CARRY

;BR IF CARRY CLERR
:COUNT & OF 1'S
sSHIFT COUNTER

;BR_IF ODD s IN RO
;SET PARITY BIT
:RESTORE Rl
:RESTORE RO

TEMP1 BRCK TO oaxb).

SEQ 0150




UNIBUS RKO& ORIVE DIAGNOSTIC PART &
07-0CT-786 13:50

B<REIC.

7675
7676
7677

;E/

7725
7726

773C

Pll
043424

043460

Qu3462
043466

043470
Q43474
043476
043502
43504
0423510
Q43512
043516

043516
Q43822

043524
043532
043540
Q43544

043546
Q43ccy
043560

043562
043566
043570

043574
043602
043610

000207

104401

004737
104024

012765
013737
004737
104121

013737
004737
104074

005737
001466
005237

012765
013765
012765

001000
001103
001110

001.18

04452

0073s2
000042
054677
Osu745

Q40452

00001}
001412
036542

001420
037056

007354
007356
100000

001222
000013

135504

000000
007426

007430

000000
000ci0
000000

MACYL1l 27(1006) 07-0C7-7& 14:14 PAGE 151 SEQ 0IS!
GET VALJUE FOR SOFTWARE SWITCH REGISTER
RTS PC
TINE TO ENAGL NG_ON INTERMITTANT ERRORS
SRR S R SRR E
: Ik: MY LOOP HRC
éCOPIS: 8IT #SW3, dSKR ;LOOP_ON ERROR?
BEQ 1§ iBR_IF NO
1578 SERFLG ;HAD ERROR?
BEG 19 iBR IF NO
MOV SLPERR, (SP)
RTI
18: g?¥ (SP),SLPERR ;SET LOOP ADDR FOR TIGHT SCOPE LOOP

THIS ROUTINE IS ENTERED BY TYPING A CONTROL-C.
1T IS USED TO ALLOW THE OPERATOR TO HLAT THE CPU WHILE INSURING
TnchgﬁﬂDS ARE LORDED 8 FORMATTING IS VALID BEFORE ACTUARLLY HALTING

éropz CMP (SP)+, (SP)+ :hESTORE STACK FROM INTERRUPT
ISR PC, SUBCLR
ERROR 24 :CERR AFTER
ST UNLD :SEE IF HEADS UNLORDED
BEQ 38 :BR IF NO
ST 4y2 :SEE IF MANURL OR AUTO MODE
BEQ 18 'BR IF MANUAL MODE
ggps égscrq PGM ABORT PENDING
égz TYPE  ,MSG?S HALT PENDING
ISR PC, SUBCLR
ERROR oM :CERR RFTER SCLR
MOV ISRTSPL RKCS1(RS) :START SPINDLE CMD
MOV T10, TEMPL :SEY TIMEOUT
JSR PC #nov :FIND RDY
ERROR 12l :RDY NOT SET RFTER ST SPIN CMD.
MOV 1100, TEMP2 :SETUP TIMEOUT
JSR PC,FATT] :FIND ATTN
ERROR 74 :NO ATTN AFTER ST SPIN CMD.
3s: ST BADHOR :SEE IF HEADERS VALID
BEQ 4§ :BR IF YES
INC HPEND

MOV 8CCLR,RKCS1 (RS
MOV SUNIT, RKCSE{?E

)
)
MOV sRECAL,RKCS1 (RS) :RECAL CMD




UNIBUS RkO& DRIVE

DZRBIC.PLL

7731

7%
77

Q43616
043624
043630

Q43632
Q43640
943644
Q43e52
043654
Q43656
043664
043670

043672
043700
Q43706
Q43714
043722

043736
043740

043740

Q43744
043750
Q43752
Q43756
043762

Q43766
04377¢
043774

044000
Q44002
044004
Q440]e
04014
044020

g7-0CT-7&

13737
4737

104124

012765
004737
032737
001001
10444
013737
004737
1040SS

012785
013765
012765
Q13737
004737
104151
004737
000401
104154

000137

005737
001406
104401
005037
000137

104401
000000
000137

011600
0OS74
0327
00100S
104401
010046

001412
037056

100000
001222
00000S
00141
03654

037024

031420
000042
055002
C36110
036034
055024

013534

020000
055205

0l GNOSTIC PART 2
13: 50

007426

000226

007416

007430

00000C
000010
000000
007426

135128

QT].CJ
MACYLL 27(1006) 07-0CT-76 14:,4 PAGE 152
GET VALDE FOR SOFTWARE SWITCH REGISTER

;RESET CYL DIFF/OFFSET 3 CYL ACDR REG

MO\ 110, TEMPL é?rﬁ““”? Bl RSP

JSR PC, FROY

ERROR 124 RDY NOT SET RFTER RECAL CMD

MOV #1,RKMR] (RS) :SELECT WORD 1
JSR PC.GSTAT
BIT gDsRTZ , HMR2

BNE
ERROR 244 :RTZ NOT SET DURING RECAL CMD
B4S: MOV 110, TEMP2 :SETUP TIMEOUT
JSR PC,FRTTI :FIND ATTN
ERROR 55’ *NO ARTTN AFTER RECAL CMD
MOV 8CCLR, RKCS1(RS)
MOV SUNIT.RKCS2(RS) ;DRIVES
MOV 8CLERR, RKCS1 (RS) . DRIVE CLEAR CMD
MOV 110, TEMPI :SETUP TIMEOUT
JSR PC, ERDY :FIND ROY
ERROR 15} 'NO RDY AFTER DRIVE CLEAR CMD
gga EggTSTQT” : TEST FOR ATTN
ccs ERROR 1S4 -ATTN NOT CLEARED AFTER DRIVE CLEAR CMC
IMP FORM sWRITE VALID FORMATS
4§ 15T 42 :SEE IF MANUAL OR AUTO MODE
BE 2 5§ :BR IF MANUAL MODE
TYPE MSG76 :PGM RBORTED
CLR §EOPCT :SET UP EOP TO EXIT TO MONITOR
IMP $EOP
cS: ;Ef; ,MSG?7 : CPU HALTED
IMP 575 :START OVER IF CONTINUE PRESSED

.SBTTL UNEXPECTED TIMEOUT HANDLER

THIS ROUTINE IS ENTERED IF THERE IS

; A. NON EXISTANT MEMORY (NO SSYN)
; B. BOUNDRY ERROR

; C. STACK OVERFLOW

BADTMO: MOV (SP), RO
157 (RO} :GET PC BEFOR; UPDATE
BIT ssula 2SWR : INHIBIT ERR TYPOUT?
BNE 15 :YES, DON'T TYPE
TYPE EM3 : RBORT TESTS,HNEXP T.0. @ PC=

MOV RO, -(SP) : :SAVE RO FOR TYPEOUT

; SAVE PC WHERE TIMEOUT OCCURRED.

SEG 0152




UNIBLS RKO6 DRIVE DIAGNOSTIC

DZRBIC.PI1I

7787

7788
7788
7791

7732
7793

7
7reg
7796
1097
7738
7799
7830
780
78
78C3
7804
7805
7826
7837
7808
7809
7810
7811

7812
7813

D:HDEE
ANIE
Q44026
044034

Q44036
44040

044044
841825

044056

044060
044082

Q44066
Q44074
044100
g44102
044106
o441 14
044116

14120
ouM 1Y

044130
044132
044134
044136
044140
44142
044146

044150
044152
044153
044154
Q44156
044160
044162

07-0CT-76 13:50

104403

835

Q32777
001403
022625
000177

032777
8aboss

000000

022626
000137

012737
011637
104041
00S037
032777
001001
000002

012706
000177

000240
000240
000240
011600
005740
104401
010046

104403
006
000

000000

000240

000240

000002

00100C

135042
040000

036C62

044102
001334

001176
001000

001100
134780

351762

PART 2

135104

135066

001176

135024

K12

MACY1l 27(1006) (Q7-0CT-7&6 14:14 PAGE 153
UNEXPECTED TIMEOUT HANCLER
: TYPE PC
TYPQ ..co TYPE--gngg ASCII
BYY 3 ' TYPE
BYT } 1 SUPPRESS LERDING ZERCS
18: BIT 459, ISR :(0OP ON ERROR?
BEQ o8 'NO, BRANCH
CHP (SP)+ . (SP}+ 'YES, RESTORE STACK
MNP ISLPADR §o TocsuﬂRT NG no R ?r TEST
HAT GAVE BAD TIM
23: BIT #SW 14, JSWR :LOOP ON TEST?
g;g 33 'NQ BRANCH
:YES
38: HALT . UNEXPECTED TIME OUT OCCURRED
:AS INDICATED. YOU CAN LOOP ON
*ERROR, LOOP ON TEST OR INHIB1T
:ERROR TYPEQUT BY SETTING THOSE
SNITCHES
CMP (SP)+, (SP)+ RESTORE STACK
JMP $EOP1’ :ABORT TESTS
.SBTTL MEMORY CHECK ENABLE TRAP
MEMERR: MOV 1§, SESCAPE
MOV (SPS TRAPPC :STORE PC
ERROR 41 :UNEXP MEM PARITY TRAP
18: CLR SESCAPE
BIT 513, JSWR :CHECK IF LOOP ON ERROR
BNE 28 ;YES, FORCE STACK AND TRY AGAIN
RTI :ELSE RETURN
2s: MOV $5TACK, SP : INIT STACK
IMP JSLPERR :LOOP ON ERROR
.SBTTL RKOB INTERRUPT HANDLER
INTER: NOP
NOP
NOP
MOV (SP),RO sSAVE PC WHERE INT OCCURRED.
ST -(ro} :GET PC BEFORE UPDRTE.
TYPE MSGE :INT AT PC=
MOV RO, -(SP) ::SAVE RO FOR TYPEOUT
;i TYPE PC
TYPOS :G0 TYPE--OCTAL ASCII
.BYTE & s TYPE & DIGIT(S)
BYTE O : 1 SUPPRESS LEADING Z2EROS
HALT
NOP
NOP
RTI

.SBTTL POWER DOWN AND UP ROUTINES

SEG 01583




UNIBUS RkO6 DRIVE DIAGNOSTIC PART 2

DZR6IC.P1L

7843
7844
784S

Qu41EM
Quy4172
O44174

Q44176
Q44202
044206
044210
044216
Q44224
Q44232
044236
Q44242
O44244

044250

44252
Q44256
044260
044262
044266
044270
044274
044276
044300
044304
044306
044310
044312
044314
044316
044320
044322
044324
044326
Q44332
Q44334
044336
044342

044344
044346

07-0C7-786 13:50

012737
000000
000776

005037
005237

000005
000137

000000

012746
010446
010546
005466
00S416
00S666
061601
00S500
066600
103445
005046
006103
006102
006101
006100
005716
001410
005016
066601
00SS00
005516
066600
000404

060501
005500

044176

Q44250
044250

044164

000340

000340
001i00

052152
018312

000040

200002
000002

000002

0000c2

000004

000024

000024
000026
000038

L12

07-0CT-76 I4:14 PAGE 1S4

MACYl1l 27(1006)
POWER DOWN AND UP ROUTINES

:POWER DOWN ROUTINE

$PLRDN: MOV $$PWRUP, PURVEC
3

; POWER UP ROUTINE

$PWRUP: CLR $PWRCT
18: éng $PWRCT

18
MOV $SPWRDN, PWRVEC
MOV $PR7, PURVEC+?
MOV 8PR7 . TRAPVEC+2

MOV 8STRLK, SP

TYPE MsGLl’

RESET

IMP PFSRT
$PURCT: O

301v1510~ UTILITY ROUTINE

:RO-R1-R2-R3=DIVIDEND
:R4-R5=DIVISOR

:RO-R1=REMAINDER ARFTER DIVISION
*R2-R3=QUOTIENT AFTER DIVISION
*ENTER WITH JSR PC,M.DPID
4.0PID: MOV 840, - (SP)
MOV RY, = (SP)
MOV RS’ -(SP)
NEG 2(5p)
NEG JSP
SBC 2(SP)
ADD 3SP,R1
ADC RO
ADD 2(SP) RO
BCS M.DPs0
CLR -{SP)
M.DP40: ROL R3
ROL R2
ROL RI
ROL RO
3 aSP
BEQ M.DPY1
CLR aSP
RDD 2(SP),RI
ADC RO
ADC aSP
ADD 4(SP),R0
BR M.Deyd
M.DP41: ADD RS, R1
ADC RO

:SET UP VECTOR
s HANG UP.

;WAIT LOOP FOR TTY
NRIT FOR THE INCR

WORD
EE}OP?NER DOWN VECTOR
LOCKOUT ALL %NTERRUPTS FOR TRAPS
: INITIALIZE STA
'REPORT POWER FAIL

;WAIT COUNT FOR TTY

; COUNTER FOR DIVISION CYCLES

;HI ORDER

:LO ORDER TO THE STACK
:FORM NEGATIVE
:VERSION OF DIVISOR

; PERFORM INIT SUBT.

; IF_CARRY THEN OVERFLOW HAS OCCURRED
s THIS IS A LONGER LASTING CARRY BIT

: TEST CARRY INDICATOR
:IF TO CARRY THEN ADD, ELSE SUBT.
:CLEAR UP FOR NEXT TIME

;A0D -(DIVISOR)
:SET CRRRY

:ADD +(DIVISOR)

SEQ 0154




7839
7900
7901
7902
7903

844350
044352
44354
O4435e
044360
Q44362
O44364
044370
844172

44374
044376
044400
044402
044404

Q44406
g44410
044414
044416

044420
O4442Y
04442E

b e

07-0CT-76 1

00S516
060400
ot
001401
005203
005366
ol
183484
060501
005500

060400
000241

006103
262706
000242
000207

062706
003262
005237

JNIBUS RKOB DRIVE DIRGNOSTI1¢
DZRBIC.PIL 13:50

000006

000010

000C0e

PART ¢

M12

MACY1l 27(1006) 07-0C7-76 14:14 PAGE 155
POWER DOWN AND UP ROUTINES

ADC ASP :SET CARRY
ADD R4, RO
M.DP42: ADC asP ?E
761 asp ST THE uponrs INDICATOR
BEGQ L +Y4 . IF 0,FORGET
INC R3 *NO CARRY POSSIBLE HERE
pec 6(SP) :DECREMENT CTR
8GT M.DPY0 :BR IF MORE TO DO
ROR R3
BCS M. DPYY
ADD RS,RI
ADC RO
ADD R4, RO
cLe
M.DPY44: ROL R3
gee £10,5P :ADJUST STACK BY 4 WORDS
RTS PC
M.DPS0: ADD #6.5P
SEV
RTS PC

SEQ 015S




UNIBUS RKO& ORIVE DIRGNOSTIC PRRT 2
0?-0CT-76 13:50

DZRBIC.PLI

7923

7971

7974
7975

7978

044430
044430
044432
044440

D44442

O4HY4Y4
044450
0' 14486
044462
CH4466
044470
044472
044476
044500
044500
044506
044510
044516
044520
Q44524
044526
044534
044536
044544
044546
044554
044556
o445SE2
044566
044570
044576
044600
044604
044606
g44ble
044620
044622
044630
044636
044642

104407
032777
001114

000416

013746
012737
005737
012637
000463
022626
0lce37
000423

032777
001404
18?73?
001465
105737
00142

12373

101015
032777
001404
013737
000446
105037
00S037
000415
032777
001011
005737
001406
005237
023737
002024
012737
013737
105237
113737

040000

000004
044470
177060
00DOOH

000004

000400
134424
001103
001115
001000
001110

001103
001174

004000
001216

001104
001174

000001
044706
001102
001102

134500

000004

134432
001102

001103
134374
0011086

134342

001104

001104
orL7y

00. 14

N12
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SCOPE HANDLER ROUTINE

.SBTTL SCOPE HANDLER ROUTINE

S 3 RN RN IR RN E R R LR R R LY
t4THIS ROUTINE CONTROLS THE LOOPING_ OF SUBTESTS. IT WILL INCREMENT
:#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>}
;%AND LORD THE ERROR FLAG (SERFLG) INTO DISPLAY(I5:08>

:¥THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

SEG 01Se

*SNIQ 1 LOOP ON TEST
*SNII ! INHIB T éTERQTIONS
*SN09=1
*SNUle LOOP ON TEST IN SWR<7:0>
*CRLL
,* SCOPE ;s SCOPE=I0T
$SCOPE :
CKSWR ;TEST FOR CHANGE IN SOFT-SWR
18: BIT #BIT1Y4, dSUR ,,LOOP ON PRESENT TEST?
BNE SOVER YES IF SWi4=l

$§XTSTR:

BR

 $SRUASTART OF cggs FOR THE XOR féSTERttoa

© RUNNING ON THE "XOR™ TESTER CHANGE
THIS INSTRUCTION TO A _"NOP*™ (NOP=240)

MOV JERRVEC,-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
MOV %58, J#ERRVEC ,,SET FOR TIMEOUT
TST J8177060 : TIME OUT ON XOR?
MOV csp)+ J8ERRVEC ,,RESTORE THE ERRCR VECTOR
BR $SVLAD }iG0_TO THE NEXT TEST
c§: CMP (SP)+, (SP)+ +CLEAR THE STACK AFTER A TIME OUT
MOV ,,Resrone THE ERROR VECTOR

BR
6$:; SS8¢REND OF
SIT

(EP)+ atERRVEC

LOOP ON THE PRESENT TEST

CODE FOR THE XOR fesr RENES

$B1708, ASWR ;3L00P ON SPEC. TEST?
BEQ 2% :BR IF NO
CMPB  2SWR,$TSTNM ,,on THE RIGHT TEST? SWR<7:0>
BEQ $OVER ::BR IF YES
2$: TSTB  SERFLG - +HAS AN ERROR OCCURRED?
BEQ 3% -:BR IF NO
CHPB  SERMAX,SERFLG  ;;MAX. ERRORS FOR THIS TEST OCCURRED?
BHI 33 :BR IF NO
BIT #BIT09, ASKR ,,LOOP on ERROR?
BEQ 4§ ‘BR IF N
7$: Egv §BCE§R"LP“°R L iSET LOOP ADDRESS TO LAST SCOPE
4s§: CLRB  SERFLG .+ ZERO THE ERROR FLAG
CLR sr:nes . :CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 18 ,,Escnps T0 THE NEXT TEST
3s: BIT 091711 JSKR ,,INHIBIT ITERATIONS?
BNE 18 :BR IF YES
15T $PASS ,,IF FIRST PASS OF PROGRAM
BEQ 18 INMIBIT ITERATIONS
INC SICNT : INCREMENY ITERATION COUNT
CMP STIMES, SICNT ..CHECK THE NUMBER OF ITERATIONS MADE
BGE $OVER :BR_IF MORE .TERATION REQUIRED
18: MOV $1,SICNT .,REINITIQLIZE THE ITERATION COUNTER
MO §MXCNT, STIMES :SET NUMBER OF ITERATIONS TO DO
$SVLAD: INB  STSTNM’ :COUNT TEST NUMBERS
MOVB  STSTNM,STESTN ,.SET TEST NUMBER IN RPT MAILBOX
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SIOPE WANDLER ROUTIMNE

MOV (2P, $LPADR
MOV (5P, $LPERR
oLn SESCAPE
MCVB 8], SERMAX
SOVER: ™“OV §TETNM, J0ISPLAY
ggg SLPADA. (SP)
SMXCNT: 2000.
LSBYTL  ERROR MANDLER ROUTINE

:SAVE SCOPE LOCP ACCRESS

::SAVE ERROR LIOP ADDRESS

::C_ERR THE ESCAPE FROM ERRCF ACCRESS
«:ONLY ALLOW ONE(!, ERROR ON MEAT “ES”
} IDISPLAY TEST NUMBER

1 :FLOGE RETUmN ~CORESS
{:FIXES PS

1 MAX. NUMBER OF ITERATIONS

;-Qlll!lliilll!llliiiillliilllliili!lll}lliilililiilli}iiiilllfii
:$THIS ROUTINE WILL INCREMENT THE ERROR FLAG ANC THE ERROR COUNT,
-#SAVE THE ERROR .TEM NUMBER AND THE ADCRESS OF THE ERROR CALL

#AND G0 TO TYPERR ON ERROR

*#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
HAL RROR

- #SW15=] ON E
- #5ld13=] INHIBIT ERRCR TYPEQUTS
- #SKW10=1 BELL ON ERROR
:rsgfg=x LOOP ON ERROR
R 1
L ERROR N . : ERROR=EMT AND N=ERROR ITEM NUMBER
$ERROR
CKSWR . :TEST FOR CHANGE IN SOF T-SWR
- INCB  SERFLG ::SET THE ERROR FLAG
BES 78 ::DON'T LET THE FLRG GO TO ZERO
MOV $TSTNM, 30ISPLAY ::CISPLAY TEST NUMBER AND ERROR FLAG
BIY 881710) 3SwR ::BELL ON ERROR’
8€ 5 1$ ::NO - SKIP
TYPE SBELL ::RING BELL
18: INC $ERTTL - :COUNT THE NUMBER OF ERRORS
MOV (SP) , SERRPC ::GET ADDRESS OF ERROR INSTRUCTION
SUB 82, SERRPC
MOVB  oSERRPC,SITEMB ::STRIP AND SAVE THE ERROR ITEM COCE
BIT 8BIT13, JSuUR ::SKIP TYPEQUT IF SET
BNE 20$ ::SKIP TYPEOU™S
ISR PC. TYPERR ::G0 TO USER ERROR ROUTINE
4. TTPE ,SLRLF
CMPB  SAPTENV,SENV  ;:RUNNING IN APT MODE
BNE 28 ::NO,SKIF APT ERRCR REPORTY
MOVB  $ITEMB,2!S ::SEY ITEM NUMBER RS ERRQR NLMBER
JSR PC,SATTY : iREPORT FRTAL ERROR “C RPT
21§: BY'E O
BYTE O
228: BR 228 . : APT ERROR LOOP
cs: 1ST dSWR ;HALT ON ERROR
BPL s ::SKIP IF CONTINUE
HALT : sHALT ON ERROR!
CKSWR ::TEST FOR CHANGE IN SOFT-SWR
3s: 817 881709, 3SKR ::L0OP ON ERROR SWITCH SET?
BEQ 48 s:BR IF NO
MO SLPERR, .SP) +sFUDGE RETURN FOR LOOPING
4§: ST $ESCAPE : 1 CHECK FOR AN ESCAPE ADDRESS
8Eo $ ::BR IF NONE

S
Mev $ESCAPE, (SP)

: :FUDGE RETURN AODRESS FOR ESCAPE
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ERROR HANDLER ROJUTINE
cs:
cre 8SENDAC , 842 ;i ACT-11 AUTO-ACCEPT?
Bhe Y BR CH IF NO
LT : 7ES
1} H

R7! : ;RETURN
LSBTTL  TYPE ROUTINE
*RRR PR R SRR R R R R R E R AR B R AR R R AR R R R R R AR AR R LA R R R RRERERERE

iRo ITINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH R O BYTE.
ROUTINE WILL INSERT A NUMBER OF NULL CHARPACTERS AFTER A LINE FEED.

;Norsx SNULL CONTRINS THE CHARRACTER TO BE USED RS THE FILLER CHARACTER.
s #NCTE2: SFILLS CONTAINS THE NUMBER OF FILLE® CHARACTERS REGLUIRED.
.norea SFILLC CONTARINS THE CHARACTER TO FILL AFTER.

i"m

-1\ USING R TRAP INSTRUCTION

on TYPE  ,MESRDR : :MESAOR IS FIRST RODRESS OF AN ASCIZ STRING
i

‘¥ TYPE
4 MESRDR
;'l

§TYPE: TSTB  STPFLG ::15 THERE A TERMINAL®

BPL 18 ::BR IF YES
HALT ::HALT HERE IF NO TERMINAL
BR :;LERVE
i85 MOV , -(SP: : s SAVE RO
MOV ae SP RO :1GET RDDRESS OF ASCIZ STRING
CNPB  SAPTENV, SENS ;,RUNNI NG IN APT MOCE
BNE 628 ::NO,GO CHECK FOR APT CONSOLE
BITE  SAPTSPOOL, SENVM ;-SPOOL MESSAGE 10 APT
BEQ 628 NO.GO CHECK FOR CONSOLE
MOV RO,6!18 sefup MESSRGE nooaess FCR APT
JSR PC. 8ATY3 00L MESSAGE T
B1$: _WORD O ,.gs;s EREUP
£2§:  BITB  SAPTCSUP, SENVM CONSOL PRESSED
BNE 608 ..ves SKIP TYPE OUT
2s: MOVB (RQ)+,-(SP) :PUSH CHARACTER TO BE TYPED ONTO S™ACK
BNE 4§ .,BR IF 1T ISN'T THE TERMINATOR
157 (SP)+ :IF TERMINATOR POP IT OFF THE STACK »
608: MOV (EP)+ RC : {RESTORE RO
33 ADD 82, (5P ::ADJUST RETURN PC
RTI : t RETURN
4§ CMPB  8HT, (SP) : :BRANCH IF <HD
BEQ 11
ggga ggnu, (SP. : :BRANCH IF NOT <CRLF>
757 LSP)+ . ;POP  «CR>(LF> EQUIV
;ZSEF ::TYPE A CR AND LF
L
CLRE  SCHARCNT . :CLERR CHARRACTER COUNT
BR 28 GET NEXT CHRRACTER
S§: JSR PC . STYPES :G0 TYPE THIS CHARACTER
BS: cMPB  SFILLC, (SP)+ 15 IT TIME FOR FILLER CHRRS.?

i1
BME 2s :IF NS GO GE™ NEXT CHRR.
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BIL  07-00T-TB 13:80 TYPE ROUTINE
048262 013™6  0011S+ MOV SNULL, - SP) ::GET 8 OF FILLER CHARS. NEECEC
::AND THE NULL CHAR,
Q482686 10S366 000001 8. ¢ 1<SP) : :DOES A NULL NEED 70 BE TYPEL?
045262 88577 8LT &S ::BR IF_NO--GO POP THE NULL OFF OF SACV
O4S264 737 048322 ISR oC, STYPEC 60 TYPE A NULL
ONS270 10S337 085366 DECB  SCHARCNT ..oo NOT COUNT RS A COUNT
MS274 000770 BR 7s L 00P
-HORIZONTAL TRB PROCESSOR
NG278 112716 000040 Bs: MOVBE 8 . (SP) : s REPLACE TRB WITH SPACE
Q45302 004737 045322 98: JSR PC,$TYPEL s TYPE A SPACE
132737 000007 04S366 BITB 7. SCHRRCNT ..aRnncu IF NOT AT
45318 001372 BNE 98 - TRB STOP
NE316 005726 157 (SP)+ ::POP SPACE OFF STACK
048320 000724 BR 28 ::GET NEXT CHARACTER
46322 108777 133622 STYPEC: "STB  aSTPS - WAIT UNTIL PRINTER IS RERDY
045326 100375 8PL $TYPEC
48330 116677 UDD0O2 133614 MOVB  2(SP),a$TPB -:LORD CHAR TO ae TYPED INTO DATR REG.
046336 122766 D000IS 003002 (NP8 8:R, 2tsp; ;118 cnanncrsn CARRIAGE RETJRN?
ONS394 001003 BNE 1§ :BRANCH IF
048346 10S037 04536b CLRB  SCHARCNT ..fES--CLEﬂR cunancrsn COUN?
048352 000408 - BR $TYPEX (EXITY
Q45354 122766 000012 000002 IS: CMPB  8LF,2(SP) ..xs CHARARCTER A LINE FEED?
45362 001402 BEQ srvﬁex : :BRANCH IF YES
Q45364 105227 INCB (PC)+ : :COUNT THE CHARACTER
04366 000000 SCHARCNT: .WORD O .,cnnnncr:n COUNT STORAGE
048370 000207 §TYPEX: RTS PC
.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
cREEREEREEEEAEERERERER R R R R AR R LR R ERE R R RS R R R RRERRREREREEEEEEE R
iruzs ROUTINE 1S 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 R SPACE OR A MINUS SIGN WILL BE TYPED
:#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
*§§ft“°£0 WITH SPACES.
X
% MOV NUM, -{SP) ::PUT THE BINARY NUMBER ON THE STACK
: TYPDS ::G0 TO THE ROUTINE
O4E372 STYPDS:
04E372 01004 MOV RO, -(SP) : s PUSH RO ON STACK
O4E374 010146 MOV R1,-(SP) : 1PUSH Rl ON STACK
045376 010246 MOV R2, -(SP) ,,PUSH R2 ON STACK
045400 010346 MGV R3.-(5P) :PUSH R3 ON STACK
045432 010546 MOV RS. -(SP) . :PUSH RS ON STACK
O4S40M 012746 020200 T MOV 820200, - (SP) .,ssr BLANMK SWITCH AND SIGN
045410 016605 090020 MOV 20(SP) RS ::GET THE INPUT NUMBER
O4S414 100004 BPL 18 ,,BR IF INPUT IS F.S.
045416  00SH0S NEG RS :MAKE THE BINARY NUMBER POS.
045420 112766 0000SS 000001 MOVB  #'-,1(SP) . 'MAKE THE ASCIT NUMBER NEG.
0945426 D0S000 18: LR RO : 1 2ERO THE CONSTANTS INDEX
O4E430 0127023 04SE06 MOV #30BLK,R3 ,.serup THE OUTPUT POINTER
Q4e434 112723 000040 MOVB & ,(R3)+ :SET THE FIRST CHARACTER TO A BLANK

045440 005002 2s: CLR rR2 : :CLEAR THE BCD NUMBER
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CONVERT BINARY Y0 DECIMAL AND TYPE ROUTINE

MOV

g

INC
BR
“$: RDC
187

SNE

1578

Ml
S§: ASLB

63: BIS
78: 8IS

8s: 1578

os: CLRP

MOV
MOV
MOV
MOV
TYPE
MOV
MOV
RTI
$0T8L:
1000.
100.
10.
SOBLK:

10000.

$OTBL(RO),RI
R!,RS

4§

Re

3§

R1.RS

R2

13

{SP)

78

(SP)

33
1:5P),-1(R3)
s'0,Re
$° RS
R2. 1IR3+

Rb)+
RO 210
c$

8%

RS,.R2

(Y 9

(SP)+

qs
-1(SP),-2(R3)
(R3)

(SP)+ RS
(SP)+,R3

(SP)+.R2
(SP)+,R1

(5P)+. (SP)

;GET THE CONSTANT
,,FgRH TH&S BCD DIGIT

: : INCRERSE THE BCD DIGIT BY 1

:;ADD BACK THE CONSTQNT

: 1CHECK IF BCD DIGIT
,,Fﬂ L THROUGH IF O
;3 STILL DOING LERDING 0°S?
..BR IF YES

MSD?
1 :BR_IF NO
+:YES--SET THE SIGN
;s MAKE THE BCD DIGIT ASCII
,HRKE IT A SPACE IF NOT ALREADY A DIGIT
;PUT _THIS CHARRCTER IN THE GJTPUT BUFFER
,,JUST INCREMENTING
..CHECK THE TRBLE INDEX
;3G0 DO THE NEXT DIGIT
..GO TQ EXIT
;GET THE LSD
:1GO CHANGE TO ASCII
,,HQS THE LSD THE FIRST NON-ZERO?
;BR_IF NO

,,YES--SET THE SIGN FOR TYPING
:SET THE TERMINATOR
iPOP STACK INTO RS
,,POP STACK INTOQ R3
; POP STACK INTO R2
:POP STACK INTO Rl
,.POP TACK_INTO RO
;NOW TYPE THE NUMBER
: tRDJUST THE STACK

:;RETURN TO USER

- BLKU
.SBTTL APT COHHUNICRTIONS ROUTINE
SRR I I I I R I A R

$ATY]:
$ATY3:

SATYY:
$aATYC:

MOVEB
MOVB
BR

MOVB

MOV
MOV
1STB
BEQ
CMPB
BNE
BITB
BEG

8],8FFLG
8l SHFLG
satye

81 ,3FFLG

RU -(SP)
Rl -(SP)
SMFLG

S§
SAPTENV, SENV
33

$APTSPOOL , SENVM

33

.- T0 REPORT FATAL ERROR
:170 TYPE A MESSAGE

;;TO ONLY REPORT FATAL ERROR

,,PUSH RO ON STRCK
;PUSH R1_ON STRCK

,,SHOULD TYPE A MESSAGE?
; IF_NOT: BR

,,OPERRTING UNDER RPT?
:IF NOT: BR

,,SHOULD SPOOL MESSAGES?
;¢ 1F NOT: BR

SEG

q
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APT COMMUNICATIONS ROUTINE

MOV
RDD
18: TS7
BNE
MOV
es: TST8
BNE
SL
RS
MOV
MOV
BR
33 MOV
ADD
MOV

48 .WORD
108:

118:

128:
CLRB
CLRB
MOV
MOV
RTS
.BYTE
.BYTE

SMFLG:

SLFLG:

$FFLG: .BYTE
LEVEN

APTSIZE=200
APTENV=001
APTSPOOL=130
RPTCSUP=040

4(SP),R0
82.49.59)
$MSGTYPE

13
RO, SMSGRD
(ROY+

23
aBSGRO.RO

RO, SMSGLGT
g:,SHSGTYPE

S4(SP) 4§
82,4(5P)
17?776, - (5P}
Sc.srvés

SFFLG
129
SENV

12%
S$MSGTYPE

118
34(SP),SFATAL
82.9(5P)
SMSGTYPE
§FFLG

SLFLG

§MFLG
(SP)+,Rl
(SP)+,R0O

(w ooy
(@]

::GET MESSAGE RCOR.
::BUMP RETURN ACDOR.
. :SEE IF"DONE W/ LAST XMISSION?
;o IF NOT: WAIT
;;PUT_RODR IN MARILBOX
:;FIND END OF MESSRGE

;;SU? START MESSAGE
::GET MESS LNGTH IN WORDS
+:PUT LENGTH IN MAILBOX
s TELL APT TO TAKE MSG.

:+:PUT MSG ADDR IN JSR LINKAGE
.. BUMP RETURN ADDRESS

. :PUSH 177776 ON STACK

. 1CALL TYPE MACRO

: ;SHOULD REPORT FATAL ERROR”?
:+IF NOT: BR

: ;RUNNING UNDER APT?

::IF NOT: BR

:sFINISHED LAST MESSAGE?
+:IF NOT: WAIT
:;GET ERROR

- - BUMP RETURN RDDR.
: s TELL AP} TO TAKE ERROR
:sCLEAR FATAL FLAG
+;CLEAR LOG FLAG
; ;CLERR MESSAGE FLAG
::POP STACK INTQ Ri
++POP STACK INTO RO

: ; RETURN

: :MESSG. FLAG
::LOG FLAG

s s FATAL FLAG

.SBTTL BIhARY TO OCTAL (RSCII) AND TYPE

;-ii*ii!il*iii*iilil!!iiii*ililli!*!!i!{iill!llll!lll!!{!ili!iiii
;‘5H¥2Lﬂ?ggé?§)Iaugggg 530C¥$g251$ 16-BIT BINARY NUMBER TO A 6-DIGIT

- 200 .

EfS#YPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

;iCQLL:

# MOV
HE TYPOS
& .BYTE
¥ .BYTE
H

4

H

. &

NUM, -(SP)

N
M

; ;NUMBER TO BE TYPED
:;CALL FOR TYPEOUT
siN=1 TQ 8 FOR NUMBER OF DIGITS TO TYPE

;i M=l
+:1=TYPE LERDING ZEROS
+ s 0=SUPPRESS LERDING ZERQS

STYPON----ENTER HERE TO TYPE QUT WITH THE SAME PRARAMETERS RS THE LRST

SEG

8!
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P11 7 57-0c*-%g 13:S0 BINARRY Y0 OCTAL (ASCII) AND TYPE

- #$TYPOS OR $TYPOC

<#CALL:

Ly MOV NUM, - (SP) . :NUMBER TO BE TYPED

Ly TYPON : 1CALL FOR TYPEOUT

X

:*ggzﬁoc---smrsn HERE FOR TYPEOUT OF A 16 BIT NUMBER

e H

e MOV NUM, -(SP) : :NUMBER TO BE TYPED

TR TYPOC +sCALL FOR TYPEOUT
246064 017646 000000 $TYPOS: MOV 2(SP),-(SP) . sPICKUP THE MODE
046070 116637 00000L 046307 MOVE  1(5P).S$OFILL  ::LORD ZERO FILL SWITCH
ON607E 112637 Q46311 MOVB  (SP)+ SOMODE+! :;NUMBER OF DIGITS TO TYPE
46102 De2rle 000002 ADD 82, (5P) ' 1ADJUST RETURN ADDRESS
046106 000406 BR STYPON
O4€110 112737 DOOOOL 046307 STYPOC: MOVE  #1,SOFILL ::SET THE ZERO FILL SWITCH
046116 113737 000006 O4E31! MOVB b, SOMODE+1 :SET FOR SIX(b) DIGITS
046124 112737 0000OS 0+46306 STYPON: MOVB 85, SOCNT ::SET THE ITERATION COUNT
ME132 010349 MOV R3)-(SP) : :SAVE R3
ONEI3N D104 MOV R4, -(SP) s :SAVE RY
6136 010546 MOV RS, -(SP) : :SAVE RS _
046190 113704 046311 MOVB  SOMODE+1,RY ::GET THE NUMBER OF DIGITS TO “YPE
046144  DOSHO4 NEG RY
046146 062704 000006 ADD 86, RY : s SUBTRACT IT FOR MAX. ALLOWFD
046152 110437 046310 MOVB R4 SOMODE :1SAVE IT FOR USE
MN6156 113704 046307 MOV8  SOFILL,RY ::GET THE ZERO FILL SWITCH
046162 016605 000012 MOV 12(SP) RS ::PICKUP THE INPUT NUMBER
O46166 00S003 CLR R3 ' 1CLEAR THE OUTPUT WORD
O4E170 00&10S i8: ROL RS : *ROTATE MSB INTO ~C*
046172 000404 B8R k] 3 :1G0 DO MSB
D4E174  DOB10S 2s: ROL RS : CFORM THIS DIGIT
046176 006105 ROL RS
O4E200 006105 ROL RS
o4e202 010503 MOV RS, R3
046204 006103 3s: ROL R3 . :GET LSB OF THIS DIGIT
046206 105337 046310 DECB  $OMODE : . TYPE THIS DIGIT?
O4E212 100016 8PL 78 18R IF NO
O4E214 042703 177770 BIC $177770.R3 :1GET RID OF JUNK
046220 001002 BNE 4§ : 1TEST FOR 0O
046222 00S70M TST R4 :1SUPPRESS THIS 07
Q46224 001403 BEQ 5§ ::BR IF YES .
O4£226 005204 4§: INC RY ::DON’T SUPPRESS ANYMORE 0°S
046230 052703 000060 BIS %’0,R3 ' 'MAKE THIS DIGIT ASCII
O46234 052703 000040 c§: BIS $' R3 : tMAKE ASCII IF NOT ALREADY
046240 110337 Q46304 MOVB  R3,3% : 1SAVE FOR TYPING
046244 104401 046304 TYPE g$ +1G0 TYPE THIS DIGIT
046250 105337 0M46306 78: DECE  $OCNT : COUNT BY 1
O4ESSY 003347 BGT 2§ :BR IF MORE TO DO
046256 002402 BLT 6 :'BR IF DONE
046260 005204 INC RY :  INSURE LAST DIGIT ISN’T A BLANK
046262 000744 BR 2 ::G0 DO THE LAST DIGIT
O4E264 012605 es: MOV (5P)+,RS : 'RESTORE RS
046266 012604 MOV (5P)+. RY : :RESTORE RY
o4£270 012603 MOV (5P)+.R3 : tRESTORE R3 )
94€272 016666 000002 000004 MOV 2(SP) ' 4(SP) }:SET THE STACK FOR RETURNING
046300 01261E MOV (SP)+. (SP)
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005037
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117746
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Que3ie
046320
Q46314
J4e37¢
000200
132564
000100

132550
177600
000003

047520
046322

043460
0coca?

000176

000001
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Q46316
00060
000062

132554
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BINARY TO OCTAL (RSCII) AND TYPE

RTI : ; RETURN

8$: BYTE 4 ;;?TORRGE FOR ASCII DIG T
.BYTE G : + TERMINATOR FOR TYPE ROUTINE

SOCNT:  .BYTE O ;30CTAL DIGIT COUNTER

$OFILL: .BYTE O ;;ZERQ FILL SWITCH

$OMODE: .WORD C ; ; NUMBER OF DIGITS TO TYPE

.SBTTL TTY INPUT ROLTINE
S EREEREREEERRERREEEREERER RIS AR

"ENRBL  LSB
§TKCNT: .WORD O s sNUMBER OF ITEMS IN QUELE

STKQIN: .WORD O s s INPUT POINTER
$TKQOUT: .WORD O :; OUTPUT POINTER
$TKQSRT: .BLKB | ;3 TTY KEYBOARD QUEUE
STKQEND=.

.EVEN

; #TK _INITIALIZE ROUTINE
:#THIS ROUTINE WILL INITIALIZE THE TTY KEYBORRD INPUT QUEUE
;¥SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

- %CALL:

ISR
¥ RETURN
§TKINT: CLR §TKCNT

PC.STKINT

; CLERR COUNT OF ITeMS IN QUEUE

MOV 8$TKQSRT, STKQIN ::MOVE THE STARTING ADDRESS OF THE
MOV $TKQIN, $tKQOUT ;:QUEUE INTO THE INPUT 8 OUTPUT POINTERS.
MOV #STKSRY, 8 TKVEC ;;INITIALIZE THE KEYBOARD VECTOR
MOV 200, astKVEC+2  ;;"BR™ LEVEL 4
ST 3§ TK : :CLERR DONE FLAG
MOV 8100, I$TKS : 1ENABLE TTY KEYBOARD INTERRUPT
RTS PC + 'RETURN TO CALLER
- #TK SERVICE ROUTINE
:%THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT
: ¥BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING
%17 IN THE QUELE.
t#IF THE CHARACTER IS A ' CONTROL-C™ (#C) STKINT IS CALLED AND
: #UPON RETURN EXIT IS MADE TO THE "CONTROL-C* RESTART AODRESS (STOP)
§TKSRV: MOVB  3$TKB,-(SP) . sPICKUP THE CHARACTER
BIC 21C17% . (SP) ' 1STRIP THE JUNK
CHP (SP), 83 ++15 IT A CONTROL C?
BNE 18 : ;BRANCH IF NO
TYPE SCNTLC :1TYPE A CONTROL-C (tC)
ISR PC,STKINT :+ INIT THE KEYBOARD
ST (SP)+ ::CLEAN UP STRCK
IMP SToP s :CONTROL € RESTART
18: CHP (SP), #7 ::1S IT A CONTROL G?
BNE 2$ : 1BRANCH IF NO
CHP SSWREG, SWR + 115 SOFT-SWR SELECTED?
BEG 6% 1:G0 TO SWR CHANGE
cMP %1, $TKCNT : 1S THE QUEUE FULL?

SEG 0183
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Q46644
O4eEER
046654
046656
046662
J4bbbb

O46b74

001004
104401
005726
000451

022737
00lie4
105777
100121
117746
042716
021627
001300

123727
001674
005726
004737
00S077
112737

104401
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001200

000023
132446
132440
132434
177600
0go0z2!
J00.00

046312
000140

000175
000040
177530
Q46314
046314

046320

000176
132320
132314

177600
000007

001134

046322
132256
000001

047532

132412

04632l
046314

001140

000001

001135

I1l3
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TTY INPUT ROUTINE

BNE 33 ; s BRANCH IF NO
TYPE $BELL :sRING THE TTY BELL
ST tSP)+ : 1 CLEAN CHRRACTER OFF OF STACK
BR 5% S EXIT
38: CMP (5P), 823 ::IS IT A CONTROL-S?
BNE 32% : \BRANCH IF NO
CLR 3$TKS . :DISABLE TTY KEYBOARD INTERRUPTS
75T (SP)+ : :CLEAN CHAR OFF STACK
318: 1STB 33TKS s WAIT FOR A CHAR
BPL 318 ++L0OP UNTIL ITS THERE
MOVB  @$TKB,-(SP) ++GET THE CHARACTER
BIC $1C17?7. (5P) ‘IMAKE IT 7-BIT ASCII
CMP (SP)+, 821 :+1S IT A CONTROL-Q?
BNE 313 s sBRANCH IF NO
MOV 8100, 93 TKS : {REENABLE TTY KEYBORRD INTERRUPTS
RTI ; ;RETURN
328: INC STKCNT : :COUNT THIS CHARACTER
CMP (SP), $140 : 116 IT UPPER CASE?
BLT 4s ; ;BRANCH IF YES
CMP (SP), 8175 115 IT A SPECIAL CHAR?
BGT 43 : :BRANCH IF YES
BIC $40, (SP) : 1MAKE 1T UPPER CASE
4s§: MOVB (SPY+,ISTKQIN  ::AND PUT IT IN QUEUE
INC $TKQIN : 1UPDATE THE POINTER
CMP STKQIN, ¥STKQEND ;;:GO OFF THE END?
BNE cs : sBRANCH IF NO
MOV #STKQSRT,$TKQIN ::RESET THE POINTER
cs: RTI : sRETURN

3 3 FEEIEH I I I IR R £ 4R %
s ¥SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

;#ROUTINE IS ENTERED FROM THE TRAP HANDLER, ANC WILL

' ¥SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP
:¥CALL WHEN OPERATING IN TTY INTERRUPT MODE.

$CKKSUR: gng $SWREG, SKR ;3 IS _THE SOFT-SWR SELECTED

158 s sEXIT IF NOT
TSTB  98TKS 1S A CHAR WAITING?
BPL 158 s+ IF NOT, EXIT
MOVB  3$TKB,-(SP) : 1 YES
BIC $1C177 (5P) :'MAKE IT 7-BIT ASCII
CHP (SP), ¥7 :3IS IT A CONTROL-G?
BNE 2$ : IF NOT, PUT IT IN THE TTY QUEUE
; ;AND Extr

s 5 BRI NI I 0 IO I3 I B I I R R R £ R
; kCONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRLPT SERVICE
; XROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A

' CONTROL-G BEING TYPED, AND THE SOFTWARE SWITCH REGISTER BEING SELECTED.
Es: CMPB  SAUTOB, ki : SARE WE RUNNING IN AUTO-MODE”

BEQ 2% : 'BRANCH IF YES

ST (SP)+ : 1CLEAR CONTROL-G OFF STACK

JSR PC, STKINT 'FLUSH THE TTY INPUT QUEUE

CLR astks : 'DISABLE TTY KEYBOARD INTERRUPTS

MOVB  #1,SINTAG : 1GET INTERRUPT MODE INDICATOR

TYPE  ,SCNTLG . :ECHO THE CONTROL-G (1G)

SEG 0184




DZR6IC
8427

@®
P
~N

8471
B47¢2

B474
8475
8476
8477
8478
8479
8480
! 848l
g482
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046700
046704
046710
Q46712
046716
Q46720
Q46722
46726

046730
046734

Q46740
046744
Q46746
gue752
Q46756
046764
g4E7EE
046774

047000
047004
047006
047012
047016

047020
047024
047026
047032
047034
047042
Q47046
047052
047060
0470862
047070
Q47072
047076
Q47102
047104
047110
Q47112
047116
087122
047124
Q47126
047130
047132
047136
047142
047144
047150

07-0CT-78

104401
013746
104402
104401
0QS046
005046
105777
100375

117746
042716

021627
001015
104401
062706
123727
001003
012777
000137

021627
001005
104401
062706
000737

021627
001022
005766
001403
0168677
062706
104401
123727
001003
012777
000002
004737
021627

000720

13:50

047537
COCL76

047550
132216
13212
177600
000003
47520
000006
001135
000100
043460
0000es

Q47525
000006

0000158
000004
000002
000006
001205
001135
000100

045322
000060

000067

000060
000002

000002
177776

001204
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000001
132150

132076

000001
132054

MACYLl 27(1006)

J13

14:14 PRGE 165

07-0C7-76

TTY INPUT ROLTINE

SGTSWR: TYPE
MOV

TYPOC

TYPE
199: CLR
CLR
78: TSTB
8PL

MOVB
BIC

CMP
BNE
TYPE
ROD
CMPB
BNE

MOV
8S: JMP

9s. cMP
BNE
TYPE
208: ROD
BR

108: cMP

oy o
£
wa
B8
o

158: RTI
16%: JSR

17%: INC

18%: TYPE

$MSWR
SWREG, - (SP)

, SMNEW
~(SP)
- (SP)
A3TKS
78

I$TKB, - (SP)
84C177, (SP)

(SP), 3
9§

§CNTLC
b6, SP
§INTAG, #1
s

$100, d5TKS
STOP

(SP), 825
108

SCALF
$INTAG, &1

15%
#100,d87KS

PC,STYPEC
(SP), 860
18%

(SP), 867
188

860, (SP)+
2(SP)

178

(SP)

(SP)

(SP)

2(SP)
-2(SP), (SP)
7$

§QUES
208

;s TYPE CURRENT CONTENTS

; s SAVE SWREG FOR TYPEQUT

;G0 TYPE--OCTAL RSCII(ALL DIGITS.
; ; PROMPT FOR NEW SWR

: ; CLERR COUNTER

;3 THE NEW SWR

; :CHAR THERE?

++ IF NOT TRY RGRIN

; PICK UP CHAR
;sMAKE IT 7-BIT ASCII

;315 IT A CONTROL-C?

; s BRANCH IF NOT

;3 YES, ECHO CONTROL-C (tC)
:;CLEAN UP STACK

: sREENABLE TTY KEYBORRD INTERRUPTS?
; :BRANCH IF NO

: ALLOW TTY KEYBOARD INTERRUPTS

; ;CONTROL-C RESTART

:+1S IT A CONTROL-U?

: ;BRANCH IF NOT

:1YES, ECHO CONTROL-U (tU)
: + IGNORE PREVIOUS INPUT
;:LET’S TRY IT RGRIN

;IS IT A (CR»?

; :BRANCH IF NO

{:YES, 1S IT THE FIRST CHAR?

: BRANCH_IF YES

: s SAVE NEW SWR

:;CLEAR UP STACK

:sECHO <(CR)Y AND <(LF>

1 RE-ENABLE TTY KBD INTERRUPTS?
: s BRANCH IF NOT

s sRE-ENABLE TTY KBD INTERRUPTS
: :RETURN

:;ECHO CHAR

;3 CHAR < 07

: ;BRANCH IF YES

;;CHAR > 77

;s BRANCH IF YES

: :STRIP-OFF RSCII

+3 1S THIS THE FIRST CHRR
: +BRANCH IF YES

::NO, SHIFT PRESENT

;3 CHAR OVER TO MRAKE
;5 ROOM FOR NEW ONE.
: ;KEEP COUNT OF CHAR
:;SET IN NEW CHAR

s :GET THE NEXT ONE

+s TYPE ?<CR:<LF>

; s SIMULATE CONTROL-U

SEQ 0185
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P11

047152
Q47154
47162
Q47166
047170
047174
047176
Q47176
047202
047204
047210
047216
047222
047230
047232
047240

047242
047244
047246
Q47252
047256
047260
Q47262
047264
047270
Q47272
047274
047276
047304
047310
047314
047316
047322
0473504
047330
047334
047336
047340

011646
016666
00S066
00S046
012746
000002

00S737
001775
005337
117766
005237
023727
001003
012737
000002

010346
005046
012703
022703
101456
104410
112613
122713
001022
005716
001007
112737
104401
012716
005303
020327
103434
111337
104401
000746
005716
0014086

000004
000004

047176

046312
046212
177102
046316
046316

Q46320

047476
047520

000177

000134
047474
177777

047476

047474
047474

000002

000004
046321
046316

047474
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TTY INPUT ROLTINE

.DSABL LSB

g1 22:22 222822222221 222 LTI OCRISZZ 22232222222 LT
;&gg&ﬁ ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

$TKQOUT, ¥§TKGEND ; :DID IT GO
BRANCH

:;GET R CHARACTER FRCM THE QUEUE
; ;CHARACTER IS ON THE STACK
;s WITH PARIT BIT STRIPPED OFF

; ;PUSH DOWN THE PC AND
i+ THE PS

:3GET RERDY FOR A CHRRACTER
s sPUT NEW PS ON STARCK

: sPUT NEW PC ON STRCK

; ;POP NEW PC AND PS

; ;WARIT ON A CHARACTER

- s DECREMENT THE COUNTER
:1GET ONE CHARACTER
! 1UPDRTE THE POINTER
OFF OF THE END?
CH IF NO
: 'RESET THE POINTER
. : RETURN

'-.**l!*lliil*l*li!i**ii*l***iiliill**il*lii*li*i!***!i!***i***l*

; s INPUT R STRING FROM THE TTY
; ;RDORESS OF FIRST CHARACTER WILL BE ON THE STRIK
; ; TERMINARTOR WILL BE A BYTE OF ALL Q'S

; ;SAVE R3

; ;CLERR THE RUBOUT KEY

: ; GET ADDRESS

: s BUFFER FULL?

;:BR IF YES

::GO RERD ONE CHARACTER FRCM THE TTY
;s GET CHARACTER

+3 IS IT A RUBOUT

::BR IF

: NO
$115 THIS THE FIRST RUBOUT?
::BR IF NO
+; TYPE A BACK SLASH
:;SET THE RUBOUT KEY
: ; BACKUP BY ONE
: s STACK EMPTY?
::BR IF YES
s sSETUP TO TYPEOUT THE DELETED CHSR.

;GO TYPE
;G0 READ ANOTHER CHAR.
. sRUBOUT KEY SET?

2 ROCHR
i ¥ RETURN HERE
;i
SROCHR: MOV (SP),-(SP)
MOV 4sP},2(sP)
CLR 4(SP)
CLR -(SP)
MOV 8648, - (SP)
RTI
649:
18: TST STKCNT
BEQ 18
DE> STKCNT
M.VB  JSTKQOUT,4(SP)
INC $TKQOUT
CMP
BNE 2%
MOV #STKQSRT, $TKQOUT
2% RTI
5‘32&& ROUTINE WILL INPUT A STRING FROM THE TTY
¥ :
s ROL IN
;: RETURN HERE
$ROLIN: MOV R3,-(SP)
CLR -(4p)
18: MOV #$TTYIN,R3
28: CMP 8STTYIN+22,R3
BLOS 48
ROCHR
MOVB (SP)+. (R3)
108: CMPB %177, {R3)
BNE c$
TST (SP)
BNE 3
MOVB #’\,98
TYPE 9g
MOV b-1, (SP)
6S: DEC R3
CMP R3, 8STTYIN
BLO 4§
MOVB (R3),98
TYPE 98
BR 13
cs: TST (SP)
BEQ 7$

+:BR If NO

SEG C156
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047342
4
e
047362
047364
047370
047372
047376
ON7400
047402

047562
047564
047572
047574
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112737
g
123913
001003
104401
000726
122713
001011
10013
104401
104401
000717
104401
000712
111337
1C+401
122723
001305
105063
104401
005726
012603
011646
016666
012766
000002

000

000
000022
041536

136
043536
015
036440
UEDDHU

13:50

000134
047474

000025
047525
00002¢e
001205
047476
001204
047474
Q47474
000015

177777
001206

000004
047476

005015
006525
0050158

000004

047474

000002
000604

000
000012
000
0slle7
020127

000002

L13
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MOVBE  &'\,9§ . s TYPE A BACK SLASH
TYPE 95
CLR g ..cgsna THE RHBOUT KEY
7% CMPB u 5, (R3) ;1S CHARACTER A CTRL U?
BNE ::BR IF NO
TYPE scanu : :TYPE A CONTROL “U*
BR is ::GO START OVER
1 CMPB  #22, (R3) ,,IS CHARACTER A "tR""?
BNE 3$ : 'BRANCH IF NO
CLRB  (R3) .,CLERR THE CHARACTER
TYPE  ,SCRLF :TYPE A "CR™ & "LF"
TYPE STTYIN :2TYPE THE INPUT STRING
BR ,,co PICKUP ANOTHER CHACTER
4§: TYPE soues TYPE R
BR is . 1CLEAR rne eurrsn nno LOOP
3s: ?932 (R3) 98 : 1ECHO THE CHARRCTE
CMPB 515 (R3)+ ,,cuscx FOR RETURN
BNE :L00P IF NOT RETURN
CLRB -1(R3) : :CLEAR RETURN (THE 15)
TYPE LF :*TYPE A LINE FEED
ST 1SP)+ : CLEAN RUBOUT KEY FROM THE STACK
MOV (5P)+,R3 : {RESTORE R3
MOV (SP). 2(SP) ,,ﬂDJUST THE STACK AND PUT ADDRESS OF THE
MOV 4(sp}, 2(sP) ¥ FIRST ASCII CHARACTER ON IT
MOV 8$TTYIN, 4(SP)
RTI s RETURN
9§ BYTE O ,,sroancs FOR ASCII CHAR. TO TYPE
'BYTE @ : TERMINATOR
§TTYIN: .BLKB 22 : \RESERVE 22 BYTES FOR TTY INPUT
§CNTLC: .ngcz% 74C/¢15> <12 : 1 CONTROL "C"
§CNTLU: .ASCIZ /t0/< 15> (1D : :CONTROL “U™
§CNTLG: .RSCIZ /1G/<15><1D ,,CONTROL -G"
§MSWR: .ASCIZ <¢15)¢12>/SWR =
SMNEW: .ASCIZ / NEW =
.EVEN
.SBTTL READ AN OCTAL NUMBER FROM THE TTY
X 222222232222 2233 3222222222222 23332232 2232332232232 223222
irnxs ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
: kCHANGE 1T TO BINARY.
:%THE INPUT CHRRACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
:%0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A *?* WILL BE TYPED
: ¥FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST
*ESEE BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN.
X
‘¥ RDO:T :RERD AN OCTAL NUMBER
Ly RETURN HERE ,,LON ORDER BITS ARE ON TOP OF THE STACK
¥ : tHIGH ORDER BITS ARE IN SHIOCT
SRUOCT: MOV (SP) -(SP) ;;PROVIDE SPACE FOR THE
MOV 4(SP},2(SP) : INPUT NUMBER
MOV RG, - (5P) t1BUSH RO ON STACK
MOV RI,-(SP) ,.PUSH Rl ON STACK

SEG 0187
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85935

BE4E
8E47
8648
843
BesC

Q47576

Q476

Q47608
Q47604
047610
47612
047614
Q47616
047620

047722
047724
047730
047734
047740
047744
047746
047750
047752
047754

07-0CT-76 13:50

010246
o4
126

010037

005001

005002

112046

000730
000c00

047710

000060
0c00e7

177770

000012
047720

001204

000002
050041
000014
177770

Ml3
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READ AN OCTAL NUMBER FROM THE TTY
MOV R2,-(SP) s ;PUSH R2 ON STACK
13: ROL IN ;:RERD AN nggISFL{N§
MOV (SP)+,R0 : :GET ADDRE ST CHARACTER
MOV RO, 5SS ; JAND SAVE IT
gtg Eé : :CLEAR DATA WORD
2s: MOVB  (RO)+,-(SP) : :PICKUP THIS CHARACTER
BEQ 33 :+IF ZERO GET OUT
CHPB  ¥°0, (SP) : 'MAKE SURE THIS CHRRACTER
BGT 4§ :11S AN OCTAL DIGIT
CMPE  #°7,(SP)
~T 4§
ASL Rl ;%2
ROL R2
ASL Rl IR 2 |
ROL R2
RSL Rl ;; ¥8
ROL R2
BIC $4C7, (SP) - sSTRIP THE RSCII JUNK
ggo égp)l,nx ::ADD IN THIS DIGIT
38: TST (5P)+ : :CLEAN TERMINATOR FROM STACK
MOV R1,12(5P) : :SAVE THE RESULT
MOV R2. SHIOCT
MOV (SPY+ R2 . :POP STACK INTO R2
MOV (S5P)+ RI :1POP STACK INTO RI
E$¥ (5P)+ RO } 1 POP g;ncx INTO RO
4§: ST (SP)+ : :CLEAN PARTIAL FROM STACK
CLRB  (RD) :1SET A TERMINATOR
TYPE ::TYPE UP THRU THE BAD CHAR.
5§: .WORD O
TYPE SQUES $5%7% “CR™ § "LF*

BR Is : *TRY AGAIN
$HIOCT: .WORD O :HIGH ORDER BITS GO HERE
_SBTTL  DOUBLE LENGTH BINARY TO OLTAL ASCII CONVERT ROUTINE

$ AR NI I I I I R I B I I 30303 R R R
; #THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TG AN
; ¥UNSIGNED OCTAL RSCIZ NUMBER.

s ¥CALL
L MOV $PNTR, - (SP) : :POINTER TO LOW WORD OF BINARY NUMBER
Ly JSR PC, 3180820 :1CALL THE ROUTINE
: % RETURN {1 THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK
§0B20: SAVREG . :SAVE ALL REGISTERS

MOV 2(SP),R1 : sPICKUP THE POINTER TO LOW WORD

MOV $$0CTVL+13.,RS ::POINTER TO DATA TABLE

MOV $12. ,RY ;D0 ELEVEN CHRRACTERS

MOV #1C7,R3 s s MRSK

MOV (R1)4,RD : s LOWER WORD

MOV (R1)+ Rl + +HIGH WORD

CLR R2 : : TERMINATOR
18: MOVB  R2,-(RS) : :PUT CHARACTER IN DATA TRBLE

MOV RO,R2 ;;GET THIS DIGIT
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04;756
7

847788
Q47764
047766
Q47772
Q47774

047776
050000

050042
0SC044
050050
050054
050060
050062
0s00e4
050072
050076
050102
0S0104
050106
050110
050112
0S0114
0sC116
0sC:e0
0sC.2¢2
0S01z4
0S0leb
050130
0S0IM
0S0136
050140
0S0142

00S304

Sl

005208
010566

0007S3
002016

052703
110320
005327
000000
001357

00000¢e

000080

000002
050222
000002

000012
gsp1s2
050154

000060

0SC140
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DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE

DEC RY + s COUNT ru*s ﬁunngctsnl
Bl A R A e S0
INC RS ;;ALL DIGITS DONE-ADJUST POINTER FOR FIRST
MOV RE.2(SP) s sASCIZ CHAR. & PUT IT ON THE STACK
RESREG : ;RESTORE ALL REGISTERS
RIS PC : 'RETURN TO USER
2s: ASR R3 :1POSITION THE MASK FOR THE LAST DIGIT
38: ROR R1 : :POSITION THE BINARY NUMBER FOR
ROR RO ¥ THE NEXT OCTAL DIGIT
ROR R1
ROR RO
ROR Rl
ROR RO
BIC R3,R2 : s MASK QUT ALL JUNK
ADD 0’0, Re : 'MAKE THIS CHAR. ASCII
BR 18 ::GO PUT IT IN THE DATA TRBLE

$OCTVL: .BLKB 14, : 'RESERVE DATA TABLE
,SBTTL DOUBLE LENGTH BINARY TO OfCIMAL ASCII CONVERT ROUTINE

D IR IR AR R REHERR R REEE AR RRE R AR AR ER AR
:#THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED
; #DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST Bt

:#POSITIVE.

; #CALL
L% MOV $PNTR, - (SP) : :POINTER TO LOW WORD OF BINARY NUMBER
S TSR Pc,as80B82D
S RETURN «: THE FIRST ADDRESS OF RSCIZ
;:1S ON THE STACK
§0B2D: SAVREG - : SAVE REGISTERS
MOV 2(SP),R2 ::PICKUP THE DATR POINTER
MOV $SDECVL , RO : 1GET ADDRESS OF "SDECVL" STRING
MOV RO, 2(SP} : :PUT ADDRESS OF RSCIZ STRING ON STACK
MOV (R2)+,Rl + +PICKUP THE BINARY NUMBER
MOV (R2)+ Re
MOV £10.,98 ::SET UP TQ DO 10 CONVERSIONS
MOV $STNPUR, RY : 1ADDRESS OF TEN POMWER
MOV 8STNPWR+2, RS
1$: CLR R3 . :CLEAR PARTIAL
23: suB (R4),R1 : 1 SUBTRACT TEN POMWER
SBC R2
SUB (RS),R2
BLT 35 ::BR_IF TEN POWER TO LARGE
INC R3 :TADD 1 TO PARTIAL
BR 23 ; s LOOP
3s: ADD (R4)+,R1 : {RESTORE SUBTRACTED VRLUE
RDC R2
ADD (R4)+,R2
CMP (RS)+’ (RS)+ : sMOVE TO NEXT TEN POWER
BIS $'0,R3 : 1CHANGE PARTIAL TO ASCII
MOVB  R3,(RD)+ 1IGAVE IT
DEC (PE)+ - : DONE?
NS: CWORD DO
BNE 18 ::BR IF NO

SEQ 0189
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AroaXe ¥t 13En TRl SR 0% rE 1t A T oA ERT Poutre ¢

126220 CLRB (RQ)e . : TERMINATOR

19414 RESRES . :RESTORE REGISTERS

20C2CT R*S PC « sRETURN

148200 §TPLR: 145000 ::1.0E09

03562 31632

1629 168460 ::1.0E08

002765 2765

113200 113200 :1.0807

000229 230 )

M0 041l .2 1.06508

200017 .

123240 10324C .:1.0ECS

000001 1

0223920 2420 c31.0EDY

036000 g

001758 1750 .+ 1.0€0

000000 9

000144 184 +:1.J802

900000 C

000012 12 +11.0601

000000 c

002001 1 -+ 1.0€00

000007 0

000014 SDECVL: .BLKB  12. . . RESERVE STORAGE FOR RSCIZ STRING
CCBTTL SINGLE LENGTH BINARY TO DECIMAL RSCIZ ROUTINE
H FRERRER R R R R AR ERRE RN RRREE SRR RENERRRAAAFRERREREREHE RS
:$THIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER 7O AN
:#NSTGNED DECIMAL RSCIZ NUMBER.
;.: L MOV NUMBER - (SP) - :PUT BINARY NUMBER ON THE STACK
L JSR PC, 3885820 e )
L RETURN : :ADDRESS OF THE IST RSCIZ CHAR.IS ON THE STACK

016637 000002 0S02te $SB2D: MOV 2(SP) .18 : :SAVE BINARY NUMBER

Cl274e 050266 MOV 81§ -15P) . :SET POINTER

204737 080042 ISR P, 4880820 ; :CALL DOUBLE LENGTH CONVERT

062716 00000S ADD 85’ (SP) :ONLY RLLOW FIVE CHARRCTERS

012666 000002 MOV (SP)+,2(5P) ::PICKUP POINTER

000207 RTS PC s s RETURN

000200 000000 18: .WCRO 0.0
.SBTTL TYPE NUMERICAL RSCIZ STRING SUPPRESS LERDING ZEROS
HH £ 4R RREER R EAR R E R AR RN SRR R R RERRRRERRELERE R RERERERER SR
:&THIS ROUTINE IS USED TO TYPE AN ARSCIZ NUMBER SUPPRESSING THE
::%gfmc NUMBERS .
P MOV SNUMADR, -{SP)  ;:FIRST RDDRESS OF ASCIZ STRING
8 TSR PC, 3885(IPRS

01004 §SUPRS: MOV RO, -(SP) :1SAVE RO

016600 00004 MCY 4(4P; RO : PICKUP THE POINTER

108710 18: 15718 (RC : s TERMINATEOR”

001403 BEQ 3 ::BR IF YES

- ———— g ————t i —
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| NIBUS RKOB DRIVE CIAGNOSTIC PART 2 MACYLIL 27(1006) 07-0CT-76  14:14 PAGE 171 SEZ 2171
CIREIS.PLL 0=-00%-76 13:60 TYPE NUMERICAL ASCI2 STRING SUPrQESS LEADING 2ERGS
srsg cs§3?4 1223;0 200062 CMPB  8°0, (RO ::{3 ;gxs gn RSCII =2~ °
S;Es 82531 88é308 28: gE@ 53 EéhnchPYEY -1
8766 0SC3I4 Q10037 D0SC3ze MOV R2,38 ;;snv; FGR TYPING
9767 080320 104401 TYPE ::G0 TyPE
grsg 060322 02000 3s: ﬁgeao ? o RO ;;RS%%%RPOASTER GOES HERE
i 1-6@ ‘o ;;
8770 83835: Sxeels MOV (§§)+,(spz ;;QESTORE THE STACK
8771 DMS0330 0200207 RTS PC : s RETURN
gz:a .SBTTL INTEGER MULTIPLY ROUTINE
e I RERERRRRERRRPRARAARERARE AR RN RR SRR R AR R AR R DR AR AR RRED ML R4
8~78 peiLL MULTIPLER, - (SP
a7 Sy MOV HULT%PL CAND .- (5P
e™g . ¥ JSR PC,38SMULT
g;;g ¢ RETURN ;:PRODUCT 1S ON THE STACK
e~g. ‘¥ STACK  PRODUCT
8782 2 et
gre3 ‘8 TOP LSB'S
3~S§ e +2 MS8° S
8786 050332 SMULT
gTO7 D2SN332 210046 MOV RO, -(SP) . :PUSH RO ON STACK
8788 D2SC334 (010146 MOV R1,-.SP, ::PUSH Rl ON STACK
§723 06233% (010246 MOV R2. -(SP) : :PUSH R2 ON STACK
879C 0E03M0 SLR -(&p, ;;CL%QR THE SIGN KEY
8791 0802 01E60! 000012 MOV 127%P, Rl +:GET THE MULTIPLICAND
£782 0S03% 100002 BRL 18 ::BR IF PLUS
£792 080380 00216 TNC SP) +:SET THE SIGN KEY
8794 050362 (005401 NEG R1 s MOKE THE MULTIPLICAND SOSTIVE
8795 0S0364 016602 000Ci4 18: MOV 1445P),R2 +:GET THE MULTIPLIER
97% 060360 170002 BPL 2% - :BR IF PLUS
8797 060362 DOS31E DEC (5P} : :UPDATE THE SIGN KEY
8798 060264 005402 NEG R2 : sMAKE THE MULTIPLIER POSTIVE
8799 050366 012746 D00CE! 2%: MOV 817.,-(SP) +SET THE LOOP COUNT
8808 080372 00SOM CLR RO +:SETUP FOR THE MULTIPLY LOOP
B8C1 DSC374 10300, 2€. Bow ‘3 :iDON'T RDD IF MULTIPLICAND = G
BEC2 050376 060200 ADC R2.RC )
8203 060400 006000 48 ROR RO -+ POSITION THE PRRITIQL PRODUCT AND
B804 0S0402 00600! ROR Rl ‘T THE MULTIPLICANT X _
880C 0QSO404 00S[.E DEC (SP) .+ HAS ALL BITS OF ~4€ MULTIPLICAND BEEN DONE®
8226 0SO4De 001172 BNE 38 ::BR IF NO
ee07? 0EONI10 022516 CMP (SP)+, (SF) : :SHOULD PRODUCT BE NEGATIVE”
BEJE 0S0412 00;+03 BEQ c$ ++GO TO EXIT IF NO
BE09 (0ED414 005470 NEG RO : 1 YES--50 MAKE IT SO
BB10 [DEO41e 00S4(| NEG Rl
8811 060420 00560 SBC RO
8e12 OE0422 DOS726 cs: ST (SP)+ .sCLEAR SIGN INFO. OFF OF STACK
8813 00424 CID06E 000012 MOV kG, 12(SP} ::PUT THE PRODUCT ON THE STACK (MSB'S)
8214 0S0430 010166 000010 MOV R1, 10(SP) -:LSB'S
Be.S DEJ4MN 012602 MOV (SP)+,R2 ::POP STACK INTO R2
BE1E 050436 (012601 MOV (SP)+ Rl - :POP STACK INTO RI
86.7 280440 012600 MOV (SP)+. RO - :POP STRCK INTO RO
EE.€ 0SONd2 000207 RTS PC




0S0SH0
0S0OSu42
0s0sH4e

QOO0O0C0O0O0O00O0LL

Bt 0t B bt e Bs bt e bt e
U§(J§
ol o
FFd

SEEER 2
FFFaFF&

FEER

BLJDDDDC)OCIDC)
Pe s pt Pt Gt Pt s Pt Pt B
o
O
W

00S740

TIC PRRT £ MACY1l 27(1006) 07-0C*-76 14:14 PAGE (72
3:5C SHVE AND RESTORE RO-RS ROUTINES
.SEBTTL SAVE AND RESTORE RO-RS ROUTIMES
AR RRRRE R R AR AR R R RN AR RO R E R RN R R R RN R R RN R RS E RS REAESREERSS
: BSAVE RO-RS
s #CALL:
& SAVREG
:®UPON RETURN FROM SSAVREG THE STACK WILL LOOK _IKE:
1
i #TOP===(+16)
;& 4g--=(+]18)
& +4---RS
¥ +h---RY
& +8---R3
;#+]10--=-Re
18+ ]2---R]
1 &4 14-==R0
SSAVRES:
MOV RG,-(SP) ;:PUSH RO ON STACK
MOV Ry,-(SP) s :PUSH Rl ON STRCK
MOV R2,-(SP) ;:PUSH R2 ON STRCK
MOV R3,-(SP) : :PUSH R3 ON STARCK
MOV R4, -(SP) ::PUSH RY ON STACK
MOV RS, -(5P) ::PUSH RS ON STRCK
000022 MOV 22{SR),-(SP}  ;;SAVE PS OF MAIN FLOW
00002 MOV 22(5P),- (5P, ::SAVE PC OF MAIN FLOW
000022 MOV 22(SP),-(5P) 1:SAVE PS OF CALL
200C22 2?¥ 22.SP),~-\5P) ::SAVE PC OF CALL
: #*RESTORE RO-RS
:#CALL: RESREG
. &
$RESREG:
000022 MOV (SP)+,22(SP) : sRESTORE PC OF CALL
000022 MOV (SP)+,22(SP) : ;RESTORE PS OF CALL
000022 MOV (SP)+ 22(SP} ; ;RESTORE PC OF MAIN FLOW
000022 MOV (SP)+,22(5P) 1 sRESTORE PS OF MRIN FLOW
MOV (GP)+, RS : 1 POP STRCK INTQ RS
MOV (SP)+ R4 :POP STACK INTO RY
MOV (SP)+,R3 s :POP STACK INTO R3
MOV {(SP)+,R2 ::POP STRACK INTQ R2
MOV (SP)+,R! ::POP STRCK INTO Rl
g$¥ (SP)+,R0 s POP STRCK INTO RO
.SBTTL TRAP DECODER
HH T2 RIS EI 2RISR RIEIS SISO SIS RS2SRSS 2L L)
: §THMIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION
s#ANC USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
-#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTRINED IT WILL
:#G0 TO THAT ROUTINE.
STRAP: MOV RO, -(SP) : :SAVE RO
000002 MOV 2(5P) RO : :GET TRAP ADDRESS
TST -{RQ) ; :BACKUP BY 2

SEG 2172




neoseE2
250564
080872

047242

543426

000204 0200C2

E1Y

I¥: 14 PAGE 173

SEQ 0173

1:GET RIGMT BYTE OF TRE&P

2149
i IN

;360 TO ROUTINE

ETI?N EGR IMDEAING
x 10 TReLE

::MOVE THE PC DOWN
+:MOVE THE PSW DCWN
: :RESTORE THE PSU

MACY1i 27.1008) O07-0CT-76
TRAP OEZO0ER
MCVB  (RO).RQ
oL 8
M8V $TRPAD(RO).RC
RTS RO
;:THIS IS USE TO HANDLE THE "GETPRI™ MACRO
N\
STRAP2: MOV (SP).-(SP)
MOV 4.5P},275P)
RTI
_SBTTL TRAP TRBLE

:#7HIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

:#BY THE “TRAP"
: ROUTINE

$TRPAD: .

$TYPDS
SGTSWR

$CKSWR
SROCHR
SROLIN
$RDOCT

$SAVREG : : CALL=SAVREG
SRESREG ::CALL=RESREG

SCOP1S

INSTRUCTION.

STRAPZ

::CRLL=TYPE
s :CALL=TYPOC
+:CALL=TYPQS
s s CALL=TYPON
;s ; CALL=TYPDS

; sCALL=GTSHR
s s CALL=CKSIR
;s CALL=RDCHR

: s CRLL=ROL IN
; $ CRLL=RDOCT

: ; CARLL=SCOP!

TRAP+1 (104401)
TRAP+2(104402)
TRAP+3( 1044023}
TRAP4K ( 104404)
TRAP+S(104405)

TRAP+6 (104406)

TRAP+7 (104407 )
TRAP+10( 104410
TRAP+11(10441]
TRAP+12(1044]¢
TRAP+13(104413
TRQP+14(109412

)
)
)
)
TRAP+15(104415)

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LERDING ZEROS)
TYPE OCTAL NLMBER (NQ LERCING ZERQS)
TYPE OCTAL NUMBER (RS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN,

GET SOFT-SWR SETTING

TEST FOR CHANGE IN SOFT-SWR
TTY TYPEIN CHARACTER RCUTINE
TTY TYPEIN STRING ROUTINE
RERD AN OCTAL NUMBER FROM TTY
SAVE RO-RS RCUTINE

RESTORE RO-RS ROUTINE
INTERNAL LCOF ON ERROR
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RRpoE 39
HESu

i

g4e5e2
051440

OM71L1
O46114
044522
047c24
O425eM
0S1440
020104
006472
g4oMl12
042101

PART 2

O44124
Q42523
052122
020105
05210}
040440
051117
042040

020131
043105
040440
042504
047111
040524

052lll
026131
042526
Q41040
052123
047510
040510

0le
020056
820123

MACY1
TRAP

} 2
TRBLE

7(10086)
L

F14

07-0CT-76 14:14 PAGE 174 SEQ 0174

.SBTTL SERVICE MESSAGES

MSG!:

.RSCII

.RSCII
.RSCI1

.RSCI!

.RSCII

.RSCII

.ASCII

.RSCII

.ASCII

«CR><LF>/UNIBUS RKD& DRIVE DIRGNOSTIC/

(CRYLF)>/ PART 2/
(CRY(LF)> /MRINDEC-11-DZReI-C~PB/(CR) <LF>

(CR> (LF»/ axues CAUTION xax#%/«CR)(LF.,

«CRY <(LF>/THIS PROGRAM SHOULD BE HALTED ONLY BY TYPING CONTROL-C~

«CR»<LF>/0THERWISE, CARTRIDGE FORMATTING AND, OR THE DRIVE~

<CR><LF>/MAY BE LEFT IN AN UNDETERMINED STATE/

(CR><LF>/INITIALLY, DRIVES TO BE TESTED SHOULD HAVE:/<CR><LF>

<CR><LF>7R. HERDS MANURLLY LORDED~/
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27(1006) 07-0C7-76 I4:14 PRGE 175 SEG 3175

IVE DIRGNOSTIC PARRT 2 MACY1l 1
SERVICE MESSRGES

G
07-0CT-78 13:50 ERV

O40S1S 0Se2516 046101
OS4S14 04600 0OMOSI?

104 '
_ASCII <CR><LF>/B. CORRECT PORT SELECTED/
35 33 57

0SIN4M0 046105 (041505

015 041412 020056 LASCIT <«CRY(LF>/C. WRITE LOCK DISABLED/
0S1127 0S2ill 020105
O47S14 045503 042040
051511 041101 Q4asi4

104
015 042012 020056 .RSCII <«CR><«LF>/D. DRIVE RERDY INDICATOR ON/<CR)<LF>
104 053il1 020105
04222 042101 020131

1 Q44504 040503
047524 020122 ON7117

00SQIS 051104 Q63111 .RSCII <«CR><LF>/DRIVES NOT TO BE TESTED MUST HAVE/
0S1S0S 047040 052117

01S 04i0l2 052117 .ASCIZ <CR><LF>/BOTH PORTS DESELECTED/<CR><LF>
020110 047520 0S2122
020123 Q42504 042523
042514 052103 042105

015 041012 020105 MSG2: .ASCIZ <«CR><«LF>/BE SURE TO PUT SCRATCH PACK IN DRIVE 0~
052523 042522 (052040
020117 052520 02Cla4
041523 (40522 Q41524
020110 040520 (045503
O44440 020116 OCS1104

00S01S 0S1104 083111 ™MSG3:  .ASCIZ <CR)<LF>/DRIVE(S) TO BE TESTED: ~

000040

DOSC'S 0S4524 (042520 MSGY:  .ASCIZ («CR>(LF>/TYPE BUSS ADDRESS IF NOT 177440: ~
041C J 051825 (20123

042101 051104 0S1505

020123 043111 047040

0Sell7? 030440 033467

032064 035060 020040

000
0iS 052012 050131 MSGS: .ASCIZ <«CR><LF>/TYPE CONTROLLER INTERRUPT VECTOR IF NOT 210: ~

044440 052116 0S1105
0S2Se2 052120 053040
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PG
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RS
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-
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Q47524
047040
030061

04711

05012

052503
040440
000075
0S1104
020060

047040
020105

Ri012

040S04
0S2111
051506
051505

O4esit
027117
005012
0S2040
0S1104
000072
050012
052440
0sel123
047524
020124

Q47516
020122
041517
042522

046101
044515
051505
050131
000104
0s450¢2
047111
0s3iil

NOSTIC PRRT 2
13:50

0201ee
0sSeil?
0e007e

042524
020124
05112z
020124

053111
Q44527

000
Q44527
051505
053111

053517
020120
051101
052040
006461

046040
020120
051513
042523

020114
043516
051524
051501

040520
020107
020105

051104

000
044522
0S110S
047516

051101
Q42507
040511
020056

MACY!
SERVI

MSGB:

MSG7:

MSGB:

MSGY:

MSGIO:

MSGIl:

MSG13:

MSGIY:

MSGLS:
MSG16:

MSG17:

27 ¢

l
S

.ASCIZ

.RSCIZ

-ASCI2

.RSCIZ
.RSCIZ

.RSCIZ

.RASCII

.ASCIZ

.RSCIZ

.RSCI2Z
.ASCIZ

.RSCIZ

00&)
SAGES

H14

07-0CT-76 14:14 PRGE 176

(CR) (LF>/INTERRUPT OCCURRED AT PC=~

<CR><LF>/DRIVE O WILL NOT BE TESTED/

«(CR><LF>/READ DRTR WITH OFFSET TEST/(CR><(LF»

(CRY<LF>/HERD NO.~/
(CR><LF><LF>/WILL TEST DRIVES:/

<CR><LF><LF>/POWER UP RESTART TO TEST 1/<CR><LF>

(CRY<LF>/NO L OR P CLOCKS PRESENT/

(CRY<LF>/ALL TIMING TESTS BYPRSSED/

(CR><LF>/BYPRSSING DRIVE /

(CR>«LF><LF>/DRIVE /
<CR><LF>/DRIVE SERIAL NO. /

(CR><LF>/CARTRIDGE SERIAL NO. -

SEG 0176
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UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 MACYLl 27(1006) 07-0C7-76 14:14 PAGE 177 SEG C177
DIRBIC.PIL 07-0CT-76 13:50 SERVICE MESSAGES

3079 052410 00C
9080 0Sa4il 015 0S2012 046511 MSG1B: .RSCIZ <«CR><LF>/TIME BETWEEN OUTER LIMIT 8 HERDS HOME DURING UNLJRDING: -/

3081 0S24i6 02010S S0 053524
143 GGl
l 4514
124 020046
3085 052446 042510 Q42101 020123
086 052454 047510 042515 042040
3087 0OS2462 0S11eS Q47111 020107
9088 052470 047125 (047514 042101

3035 052528 00SC1S O44S24 gnsgé; MSG20: .ASCIZ <«CR><LF>/TIME BETWEEN HEADS HOME 8 SERVO SIG PRES DURING LOADING: -

9103 0Se622 020107 047SI4 042101
052636 00S01S 044524 0425 ; MSG2l: .RSCIZ <«CR>(LF>/TIME BETWEEN OUTER LIMIT 8 INNER LIMIT DURING LORDING: /

052716 047514 0”2136 047111
00S015 O44S24 (042515 MSG22: .ASCIZ <CR>(LF>/TIME BETWEEN INNER LIMIT 3 OUTER LIMIT DURING LORDING: -

053022 005015 Q47516 041440 MSG23: .RSCIZ <CRY(LF>/NO CLOCK INTERRUPTS PRESENT, ABORTING TIMING TESTS/

D DD AWOAD D D D WD WD DO OO WO D L0 D 0O DO D WD DD D OWDD WD
PEREEEEYRREBNNE soNrin zwn—o 38I8R 2

&

g

]

o

un

[

[,

R

o

o

o

0

£

o

000
0S3107 015 040412 042526 MSG24: .ASCIZ <CR><(LF>/AVERAGE TIME FOR 1 REVOLUTION: ~
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UNIBUS RKO& DRIVE DIRGNOSTIC PART 2 Macyll 27(1006) 07-0CT-76 14:14 PAGE 178 SEG 0178
DZRBIC.PLI 07-0CT-76 13:50 SERVICE MESSAGES
9135 0S3114 040522 042507 0S2040

&

0S3122 O46S11 020105 047506
053130 020122 020061 Q42522
053%3& g:;ng 0525%4 044524
3 b3 BETSE  BBB msces: .asciz us/

0S31SS 015 00S0le 041101 MSG26: .ASCIZ <CR)<LF><LF>/RBORTING DATA TESTS & GOING TC TIMING TESTS/<CR><LF><LF>
053162 051117 044524 Q43516

053170 Q42040 052101 020101
Q4eSad 0S2123 020123
053204 020046 047507 047111
047524 0S2040
g47111 020107
0S3226 O42524 052688 006523

W
~N

D 0O WPD OO0 DD
Bt Dot Pt Pt s Pt e Pt e
F55LE53%

&R

(78
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o
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MSG27: .ASCIZ <CRX<LF><«LF>/RLL DRIVES TESTED/<CR><LF><LP>

DO D DD
b ba s po s
RL855

e

<

O

[ o

(73]

a

o

—

n

2

o

[

o

[

" 3267 015 040412 042526 MSG28: .RSCIZ <«CR>(LF>/AVERAGE TIME FOR 410 CYLINDER FOWARD SEEK: ~
053274 040522 042507 052040

053302 046511 020105 047506

053310 020122 030464 020060

053316 0S4503 044514 042116

053324 3583517

S R i ghy

053346 005015 053101 0S1105 MSG29: .ARSCIZ <«CR><LF>~ /AVERAGE TIME FOR 410 CYLINDER REVERSE SEEK: /
053354 043501 020105 Q445cM

053362 042515 043040 0S1117

053370 032040 030061 Q041440

053376 046131 047111 042504

ISM04 020122 042522 042526

12 RIS Bl Eln B

9171 053426 00SCIS 053101 0S.:105 ¥SG30: .ASCIZ <CRX<LF>/AVERAGE TIME FOR ! CYLINDER (0 TO 1) TOWARD SEEK: ~
9172 0S3434 043501 020105 044524

9173 0S3442 042515 043040 O0Si117

9174 0S3450 030440 041440 046131

9175 053456 047111 042504 020122

9176 0S3464 030050 052040 020117

9177 063472 024461 043040 (053517

18 E50 Bl S g

9180 0S3S14 00S01S 053101 0S1i05 MSG3i: .RSCIZ («CR><«LF>/AVERAGE TIME FOR 1 CYLINDER (0 TC 1) REVERSE SEEK: ~
053522 043501 020105 044524

053530 042515 Q43040 051117

063536 030440 0O41440 046131

0S3c44 047111 042504 020122

053552 030050 052040 gggiég

053566 051105 042523 0S1440

053574 042505 035113 020040

053603 01S 040412 042526 MSG32: .ASCIZ <CR>(LF,/RVERAGE TIME FOR 137 CYLINDER FOWARD SEEK:
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RkO& DRIVE DIAGNOSTIC PART 2
07-0CT-76 13:50

P11

053610
053616
053624
053632

054036
oS4044
gs40S2
0S4060
0S4066
Q54074
0s4102
gs4110
054116
OS4117
0S41eM
054132
0S4140
054143
0S4150
054156
OS4164
gs4172
0S4200
054206
0S4214
054221
054226
0S4234
0S4242
054250
054256
0S4264
054272
0s4300
054301

p40S2e
046511
020122
054503
0S110S
0S1101

o40
042510
020122
042116

01S
0S1ie7
044103
051108
0S2101
0s0o040
053111
051506

015
0S11e7
044103
051108
0s2101
047040
0S3l1l
051506

000

01S

042507

052108
0s3412

052040
047506
020067
042116
053517
042523
000040
0S110S
D445e4
0Si117
041440
042504
042526
042523
000040
051105
047506
051440
041040
04710S
047111
030440
031040
000040
051105
04asee
020105
020104
042505
044514
0egle3
020046
020040

041516
042520
047503

020117
020108
020113
020122
054101
052111
o43117

000
020117
020105
020113
gz201e2
054101
052101
043117
005015

044522

KLY

MRCY!l 27(1006) 07-0CT-76 14:14 PAGE 179
SERVICE MESSAGES

MSG33:

MSG34:

MSG3S:

MSG3b:

MSG37:

MSG38:

MSG39:

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

(CR><LF>/AVERAGE TIME FOR 137 CYLINDER REVERSE SEEK: /

<CR><LF>/RVERAGE FOWARD SPEED BETWEEN CYLINDERS 128 & 256: /

(CR><LF>/AVERAGE REVERSE SPEED BETWEEN CYLINDERS 128 & 2S6b:

7/ INCHES PER SECOND/

(CR>(LF>/NO WRITE CHECK ERROR AT MAX POSITIVE OFFSET/

(CRYCLF>/NO WRITE CHECK ERROR RT MAX NEGARTIVE OFFSET/<CR><LF>

(CR><LF>/WRITE CHECK FRILURE AT OFFSET =/

SEG 2179

4




UNIBUS

DZRBIC.

3247

RKO& DRIVE DIAGNQSTIC PRART 2
07-0CT-76 13:50

P11

054306
054314

054752
054760

Q4asSay4
Q45503

047111

046131

05 117
0'411 7

041440
O42lll
042523

Q54502
047111
020114
043516
051524

g4o4le
046511
Q4eSa4
Q42524
051101
054502
042105

051412
020104

Q42510
044501
040440
0S1506

000
0Sest?
0S2ll?
020104
042523
044440
047117
032040

04044
04251

051101
042507
006504

040S20
020107

C44524
052040
0Cs015

Q46114
0-T11l

040527

046101
042116
027056

MRCY1l 27(1006)

L14

07-0CT-76 14:14 PAGE 180

SERVICE MESSAGES

MSGH0:

MSGML:

MSGH2:

MSGY3:

MSGHY:

MSG74:

MSG7S:

.ASCII

.ASCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.ASCIZ

<CR><LF>/COULD NOT READ BARD SECTOR INFQ ON CYL 410/

(CR>(LF>/0R ALIGNMENT CARTRIDGE USED/<CR><LF>

(CR> <LF>/BYPRSSING ALL TIMING TESTS/<CR><LF>

(CR><LF>/ALL TIMING TESTS TEMPORARILY BYPASSED/<CR><LF>

<CR><LF>/SHOULD BE BETWEEN 0.140 3 0.429 SEC/

(CR><LF>/SHOULD BE BETWEEN 1.9 3 2.6 SEC/

(CR><LF>/PROGRAM ABORT PENDING...PLEARSE WRIT/

<CR>(LF>/HALT PENDING...PLERSE WAIT/

SEG 0180
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Rk06 DRIVE DIRGNOSTIC PART 2
07-0CT-76 13:50

P11

Q54766
gs4774
055002
055010

055426

054105
042105
051105
040440
000075
042115
020124
041513

125
0S210S
045522
0S1104
051040
020046
047111
031123

Q4050S
o44501
0Sileg

02014

041101
04esey
027056
042520
044440
0S2See
020124

020123
047111
031123
0425086
044440
051503
020101
042113
042516
0S1040
51040

042523
000124
Q43517
041101
000104
020125
042105

0S1ie22
047117
052040
020067
042527
0S4Se2
047111

042526
020116
0200se
052117
042522
0415C1
0Sliee
020131
046513

047502
051505
052456
041505
044524
052125
041520

0S1117
052123
047125
052103
052116
052120
041520

042523
0S1040

000
0S1440
020116
0.00ue
047111
020123
020104

041513
051805

MRCY1l 27(}1006)

M14

07-0CT-76 14:14 PAGE 181 SEG 0181

SERVICE MESHAGES

MSG76:

MSG?7:

.RSCIZ

.RSCI2Z

<CR> <LF> /PROGRAM ABORTED~

<CR><LF>/CPU HALTED/

.SBTTL ERROR MESSAGES

EMI1:

EM2:

EM3:

EMY:

EMS:

EMG:

EM?:

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

(CR><LF)>/ERROR, ONLY O THRU 7 ALLOWED, TRY RGRIN/(CR><(LF)>

/DRIVE 8 IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2~/

<(CR><LF>/RBORT TESTS...UNEXPECTED TIME OUT AT PC=~

(CR><LF>/RBORT TESTS...UNEXPECTED INTERRUPT AT PC=/

/MDS SET IN RKCSg/ )
/UFE SET IN RKCS2/

/DRA IN RKDS & NED IN RKCS2 RESET; WRONG PORT SELECTED?~




UNIBUS
DZR6IC

9359
3360
9361

9

333
9364
9365
9366
9367
3368
9369
9370
9371
9372
9373
9374
9375
9376
9377
3378
9379
8380
3381
9382
9383
9384
9385
9386
9387
3388
3389
9390
9331
92392
9333
3
9395
9336
9397
9338
9399
9400

RKO6 DRIVE DIAGNOSTIC PRRT 2
07-0CT-76 13:50

.P11
055434

DS5442
0S5450

822429

056126

052108S
047117
0Sclee

308

104
050040
052116
047040
042520
042105

042524
0c01ley
041517
042105

020073
020107
0S1440
O425eM

o44522
042522
041040
gsell?
044503
041040
051105

000
g44522
052117
042523
052125
044503
041040
051105

Cao
Q47502
051505
041456
020124
042522
047503
Q46114
Q43S05
000122
020101
042113
042516
051040
041040
042523
052116
051105
0S1040
044440
051503
o4o440
047111
047523
054105
042105
051117
044522
p40522
041504
04ell3
044504
052040
041527
052503
040440

0Sllez
047520
046105
037504

Q42526
042523
052125
0S1440
044506
020131
052101

042526
050040
052116
0S1440
044506
020131
052101

MACY1ll 27(1006)

ERROR MESSAGES

EM8:

EMS:

EM10:

EMIL:

EMlZ2:

EMIL3:

EMIY:

EMIS:

.ASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.ASCII

N14Y

07-0CT-76 14:14 PAGE 182

DRIVE PRESENT BUT NOT SPECIFIED BY OPERRTOR/

/DRIVE NOT PRESENT BUT SPECIFIED BY OPERATOR/

/RBORT TESTS...CANNOT REFERENCE CONTROLLER REGISTER/

/DRA IN RKDS 3 NED IN RKCS2 BOTH SET/

[N

v
e

/CONTROLLER NOT RERDY IN RKCSl/

/NO ARTTN IN RKRSOF 7

/UNEXPECTED MEMORY PARITY TRAQP/

/RKDC & RKDR INDICATE THRT WCE OCCURRED AT~/

SEQ C182
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MCY1l 27¢1006) O07-0CT-78 4:14 PAGE 183
ERROR MESSAGES

.ASCIZ «CR><«LF>/CYL 411, TRACK 2, SECTCR 2!-

EMlb:  .RSCIZ  CANNCT RERD BRD SECTOR INFORMATION/

EMI7:  .RSCIZ -MESSAGE RO ERROR/
EMIB:  .ARSCIZ /MESSAGE BO ERROR-
EMI3:  .RSCIZ /MESSRGE Al ERROR/
EM2C:  .ASCIZ /MESSAGE Bl ERROR/
EM21: .RSCIZ -CERR SET IN RK(CSl~/

EM22:  .ASTII /NC DRIVES FOUNC IN DEVICE MAP (SDEVM) /(LR <(LP)

.RSCIZ /SETUP CORRECTLY ANC RESTART/«CRY«LP>

EM23:  .ASCII /NC DRIVES FOUND ON BUSS/<CR:«LF)»

LASCIZ /SETUP CORRECTLY ANC PRESS 'CONTINUE'/<CR>(LF)>

EM24:  .ASCIZ /vOL VALID NOT SET IN RKMRZ.

SEG 0183
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MACYL:
ER]ROR

EMeS:

EM27:

EM3E:

EM39:

EMYC:

EMS1:

EMEE:

C15

"E7(100§) 07-0CT-76 [4:14 PAGE 184
SSRGE

.RSC12

.ASCIZ

.RSCII

.RSCIZ

.ASCIZ

LASCIZ

.RSC1Z

.ASCIZ

.RSCIZ

«CR>«LF> DETECTED 10 BAD SECTORS...MBIRTING TEST/

+DETECTED BSE BLT NOT LISTED IN BRD SECTOR FILE-

+DETECTED BSE IN RERD COMMRIND/

+CR»«_F>/BUT NOT IN PREVIOUS WRITE COMMAND TO SAME SECTOR/

/YL ADDR IN RKMR3 NOT SAME AS RKODC~

/CYL DIFF 8 OFFSET IN RKMR2 NOT CLEARRED/

~CYL ADDR IN RKMR3 NOT CLERRED/

/CYL RDOR IN B2 DID NOT REMAIN CLEARED/

/ATTN NOT CLERRED IN RKARSOF/

SEQ J18%
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0425 1M
OYN4M0
0SiS01

0S1S04
02C1J5

R B2Z
i g

R 8
[ ] [ o =
—E8of m

)
£
L
™
£
o

Q47111
031123

042524
045503
040S1S
052117
~£2103
J43516
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042040
gee11?
040520

MRCYL1 27(1006)
ERROR MESSARGES
EMB0:  .RSCIZ
EMe2:  .ASCIZ
EMB3:  .RSCIZ
gMeS: LRASCIZ
EME6: RSC1I2
EME9: ASCIZ
EM?3: RSCIZ
EM74: RSCIZ
EM79: RSCI2
EMB0: RSCI2
EMBIL: asCiz
EMB2:  .ASCIZ

D15

07-0CT-76 14:14 PAGE 18S

.HERCS HOME MNOT FOUND IN RKMRg-/

/CTE SET IN RKER/
/DLT SET IN RKCS2/
/RERD HERCER ERROR/

-CYL RDDR IN RKMR3 INCORRECT~
/RLIGNMENT CARTRIDGE USED/

+CTO SET IN RKCS1/

‘RTZ NOT SET IN RKMRZ/

/NEDC SET IN RKCSe/

/WRITE CHECK ERROR SET IN RKCS2/

/WRITE CHECK COMMAND NOT FUNCTIONING/

/READ DRTA DID NOT COMPARE WITH WRITE DATA
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EMB3:  .ASCIZ -DATA CHECK ERROR SET IN RKER/
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EMBY:  .RSCIZ /WHILE WAITING FOR CONTR RERDY OR AFTER CONTR READY REC'D/
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EMBS:  .ASCIZ /OFFSET STATUS BIT IN RKMR2 CLERRED-
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EMBE:  .ASCIZ /QFFSET REG IN A2 NOT = RKRSOF

38
i
3
=
g

058294 Q44504 02CI04 047516 EMBB:  .ASCIZ /DID NOT FIND SECTOR O FROM INDEX~
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060305 110 0O40S0S 0S1S04 EM8S:  .ASCIZ ~/HEADS HOME NOT CLEARED IN RKMR2/
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EM30:  .ASCIZ ~SERVO SIG PRES NOT SET IN RkMRZ-
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9625 0e0432 gggsss 020126 047516 EMI2: .RSCIZ /REV NOT CLEARED IN RKMRe-




UNIBUS RKOB DRIVE
DZR6IC.P11 0

%39 060462 000
W40 060463 122
W4l 060470 043516
%42 060476 043S16
%43 060504 047111
% 060512 020043
%NS 06050 0O40SOS
%46 060526 0270S6
W47 06OS34 051517
%48 060S4He 000116
W49 060SH4 ON3117
%S0 060SSe ONYNMC
%S1 060560 Q40440
352 060566 (020124
3653 060574 042522
WSH 060600 047506
WSS 041040
%56 060614 0S2117
%57 060622 044440
%58 060630 0S111S
9%S59 060634 040503
%60 060642 043049
%61 042523
362 060656 031040
%63 060664 000
€64 060665 110
%65 060672 053823
%66 060700 047111
%67 060706 023521
%68 060714 052117
969 060722 052506
%70 053105
971 060736 047511
Se72 060744 042040
%73 040503
%74 060760

%75 060766 0S4503
SE7e 060774 05110S
977 061002

St78 061003 103
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%80 061016 041440
%81 061024 (042504
382 061032 0066
%83 061034 0OS1I0M
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€8S 061050 041501
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Ste7 061064 046513
388 061071 104
989 061076 052117
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DIAGNOSTIC PART 2
7-0CT-786 13:50

Q44504
Q47s22
Q46131
020122
44040
027122
gsclel
o47sll

05210S
047111
Q47516
040505

052101
047040
052105
Q4s522

0Sell?
020104
051117
024470

020104
044103
Q4e522
047101
020122
051040
05cles
043117
000113
0s2l11?
020104
042116
034062

Q47516
04ellb
047111
032462

020105
gSlled
042523
051040

00Q
047040
020117
046131
020122

MACY11 2711006)

ERROR MESSAGES

EMS3:

EMAN:

EMSS:

EMSE:

EMS?7:

EMSS:

EMIQ:

EM100:

gM101:

.RSCI2

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSC1Z

.RSCIZ

.RSCIZ

.ASCIZ

FLS y

07-0C7-7¢ 14:14 PRGE 187

/READING WRONG CYLINDER # IN HERDER...MISPOSITION/

/QFFSET IT IN R2 NOT CLEARED/

/FORMAT BIT NOT SET IN RKMR2-/

/CANNOT FIND SECTOR 23(8}/

/HEAD SWITCHING REQ'C ANOTHER FULL REVOLUTION OF CISK~

/CANNCT FIND CYLINOER 128/

/CANNOT FIND CYLINDER 256/

/DRIVE OFF TRARCK SET IN RKMR3~

/DI NOT GO TO CYLINDER 10/

.SBTTL DATR HEARDERS

SEG

n




SHEFEREL

Pt Pt Pt Pt Pt Pt Pt P P
oo

-3

cok 2GELF SR Y-

T

TRBEE

£ LW

RRRR R R R R RRR R R R R R AR AR RRRRRRRR AR
SRS

Pt Bt Pt Pt Pt Pot Pt Pt Pt Pet Pt Pt b Pnt Pt Pt Pt Pt Pt Pnt Pt Pt Pt Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt

RE
i
£
N)r-
£o

OSTIC PART 2
13:50

CS150S
C20056

Q51118
051118

020124
0SO040

004462
0044E3
351011
gussae
Q455c2
Q45522

000
031122
g315ee
004522
0s1011
Q45522
O4S522
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LW ELELE WWh

£
2

Q42522

042520

0S34i1 0S1501

MACY1l 27(1006)
DATA HERDERS

DH1: .RSCIZ
DHe: .RSCIZ
OHS: .ASCIZ
CHE: .RASCIZ
DH?7: .ASCIZ
OHB: .RSCIZ
DH3: .ASCIZ
OH10:  .ASCIZ

DH1l:  .RSCIZ

G15

07-0C7-76 14:14 PAGE 188

/TEST NO. PC/

/RKMR2 RKMR3 RKER RKDS  RKCS! RKCS2  RKASOF/
JRKMR2 RKMR3 RKER  RKDS  RKDC  RKCSI RKCS2/
/RKMR2 RKMR3 RKDC FROM CYL T0 CYL CYL DIFF/
/RKMR2 RKMR3 RKER RKDS RKDR  RKCS. RK(S2
/TEST NO. TRAP PC/

/RFTER START SPINDLE COMMAND REC‘D 3Y DRIVE,

/AT END OF HEAD LOADING/

/RKMR2 RKMR3 RKCS1 RKCS2  EXPECTED WAS /




Rk 06 DRIVE D%ﬂgNOSTI» PART 2
P11 6 13:50

REFPRER PR AR

062100

BERBREZIR

S

R AR RS
FRBRBR2AITY

062247
02254

000104
043101
043117
041440
042116

101
0S1440

000lee
053111
046515
Q4e524
0S1506
Q4e517

052106
042505

g3llee

051108
Q46101
040S15

051105
040517
046515

020122
041440
042116

051105
04150S
053111
046515

g201ee
05153}
046103

020122
020105
020122
047101

020122
052105
040515

051105
020113

H1S

B Y1l 27(&006) 07-0CT-76 14:14 PAGE 189

DHl2:

DH13:

DHIN:

DHLIT:

DH18:

DH!1S:

DH20:

DH21:

DHee:

DHe\:

DH2s:

.RSCI2

.RECIZ

.ASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.ASCI12

/RKMR2 RKMRI RKCS1 RKCSe RKCC RKDR/

/ON SECTORS 10, 12, 1M, 18,

/ON SECTORS 11, 13, 15, 17,

/AFTER RECAL COMMAND -

/RFTER UNLORD COMMAND~/

/AF TER PACK COMMAND/

/AFTER SELECT DRIVE COMMAND-/

/AFTER SUBSYSTEM CLERR/

/AFTER DRIVE CLERR COMMAND/

+HFTER OFFSET COMMAND/

/AFTER SEEK COMMRND/

18 OR 20 CYyL 410 TRACK 2/

19 OR 21 CYL 410 TRACK 2/

SEG

]




UNIBUS RKOE& DRIVE DIRGNOSTIC PRRT 2
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062262
062270

g7-0CT-7¢

047503
000104
043101
Q42522

225223
FATGHF
ghEsehs

g
88
REYR

QWi

-

020063

13:580
046515

QuasaM
042101
020101
047101

042104
046517

000
004460
004461
004462
000063
Q42Se4
0Selll
041505
046515

Q44522
042505
Q46515

051503
051503
051501
042513
051504
000103
0S111S
04S5ee
020040

047101

020122
042040
047503
000104

o46101

051105
020104
051105
040515

030102
030502
031102

020122
020105
020113
047101

043516
020113
047101

00446]
004462
43117
004522
051011

020062
0S1115
045522

MACYLll 27(1008)

DATR HEADERS

DH2e:  .RSCIZ
OH27:  .RSCIZ
DHeB:  .ASCIZ
DH23:  .RSCIZ

DH30:  .ASCIZ

DH31:  .ASCIZ

DH32:  .ASCIZ

DH33:  .ASCIZ

DH34:  .ASCIZ

DH35:  .ARSCIZ

Il5

07-0C7-76 14:14 PAGE 190

/RFTER RERD CATA COMMAND-/

/RFTER WRITE DRTA COMMAND/

/EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT EXPECT/

/RCTURL RCTUAL ACTUAL ACTUAL ACTURL ACTURL ACTUARL~/

/AFTER RERD HEARDER COMMAND/

/R0 80 Rl 81 R2 B2 B3/

/AFTER WRITE CHECK COMMAND/

/DURING SEEK COMMAND/

/RKCS] RKCS2 RKRSOF RFER RKDS RKDC/

/RKMR2 RKMR3 RKCS1  RKCS2 FROM SECT TO SECT/

SEG 2190




UNIBUS RkO& DRIVE DIRGNQSTIC PRRT 2

DZRBIC.PII

9863
986M
9865
3866
3867
9868
9869
3870
9871
387¢
9873
3874
9875
3876
9877
3878
9879
3880

062736
062744
062752
062760
062766

07-0CT-76 13:50

020061
051503
047522
052103
0S1440

Q4aSeN
052111
42101
46517
000
guesS13
Q46513
g42113
Q42122
042101
051501
0Sesl?
000105
g44s22
41505
46517

000
020116
0S1117
g2e0c2
gs114?7
0S4503
020060
020113
0S1440
0s1522
032454
0201ee
046131
052040
031040
0Sl1117

020046
Q4esSe2
044522
051505
Q4blll
041040
042523
Q42524
042101
O42S0N
Q46515
Q44527
053117
000124
020107
020102
046513
0S1040

020040

Q40515

031122
031522
004501
004443
051105
020040
O4elly

Q43516
046101
040515

042523
020123
026064
034043
020114
0Slie4
000062
041505
030440
033454
020071
032040
040522

000

Q44124
046505

020101
047111
03l122
048513

MACYL1l 27(1008)

DRTA HERDERS

DH39:

DHY0:

DHY!:

DH42:

DHN43:

DHYH:

DH47 ¢

OH4S:

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

J15

07-0C7-76 14:14 PAGE 19!

/RFTER WRITE HEADER COMMANC/

/RKMR2 RKMR3  RKDA WORDs  HERDER WAS SHOULD BE/

‘DURING RECAL COMMAND~/

/ON SECTIRS 0,2,4,6 OR B CYL 410 TRACK 2/

7/IN SECTORS 1.3,5.7 OR 9 YL 410 TRARCK 2/

/FORMAT 8 ALL REAC-WRITE TESTS WILL BE BYPARSSED~

/RFTER RERD HERDER COMMAND WITH MOVEMENT/

/MSG A 3 B IN RKMRZ 8 RKMR3 RESP. RRE INVALID~

SEG C19!
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K15

Rk36 DRIVE DIRGNOSTIC PRRT 2 MACYLl 27(1006) 07-0C7-76 14:14 PRAGE 192 SEG C19¢
.Pil 07-0CT-78 13:50 DATA HERDERS

063434 Q31522 0OS1040 0S150S
063442 027120 O4C440 0425ee
063450 O44440 0S3116 046101

g:gé 10 gﬁsggg 83*{9 DHSl:  .RSCIZ /AFTER SEEK TO SELF COMMAND/

0b3474 Q47524 051440 Q46105
063532 02C106 047503 0O46S51S

063514 044527 O44124 Q44440 DHS2:  .ASCIZ  /WITH INTENTIONAL MISCOMPARE~/
063522 0S2116 O4710S Q445aeM
063530 047117 046101 046440
03536 8&{511 047™S03 0S011S

063550 (0S2S04 044522 043516 DHS3:  .RSCIZ /DURING OFFSET COMMAND/
063556 Q47440 043106 Q42523
063564 020124 Q47503 04651S

063576 043101 042524 020122 OMS4:  .ASCIZ /AFTER FORMAT CHANGE AND CONTR READY REC’D/
063604 047506 046522 052101

063612 D41940 O40SI0 043516

063620 02105 047101 020104

063626 047503 052116 020122

063634 042502 Q42101 020131

063642 042522 023503 000104 X

063650 045522 051115 004462 DHSe: .ASCIZ /RKMR2 RKMR3 RKDC  CYL &  HEADER WORC 0/
063656 Q45522 051115 004463

063664 Q45522 041504 041411

063672 OH4EI] 021940 044011

063700 040505 Q42504 020122

063706 047527 Q42122 030040

063715 101 052106 051105 OHS?:  .ASCIZ /AFTER WRITE COMMAND WITH OFFSET/
063722 0S3440 044522 (04252M
063730 041440 046517 040S1S
063736 042116 0S3440 052111
063744 020110 043117 (0S1506

000
063755 104 0S2101 020101 DHSB:  .ASCIZ /DRTA WRS SHOULD BE~
063762 040527 020123 0S141l
063770 047510 046125 020104
083776 042502 000

.SBTTL ERROR OUTPUT DATA

064002 .EVEN
064002 001214 ©0Cille 007416 DT!: $TESTN, SERRPC, HMR2 ,HMR3, HER, HDS, HCS1, HCS2, HRSOF
064010 007420 007404 (037402
0t40le6 007370 007372 007406
0b4C24 001214 001334 DT3: STESTN, TRAPPC
064030 001214 00llle 007416 OTH: §TESTN, SERRPC, HMR2 ,HMR3,HDC, FRCYL, TOCYL,, CALDIF
064C36 007420 007410 001350
Ce40=4 001352 001360
064050 00iel4 001lle 007416 DTS: §TESTN, SERRPC, HMR2, HMR3, HER, HDS, HDR, HCS! , HCS2
Oe40Se 007420 007404 007402
Oe~0b4 007400 007370 007372
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8333588
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10025

Rk0& DRIVE CIAGNOSTIC PART 2

Pl

geN0Te
064100
064106

ggql

41

064126
064132
064140
064146
0e4152
064160
064166
064170

064216
064224
064232
064234
0e424e
064250
064256
064264
064270
064276
064304
ge4312
064320
064326
0e4334
064342
064350
064356
D6e4360
064366

064374
064376
064400
064402

O64404
064406

0b4410
Ob4M e
D44 1Y
064416
064420
Oe4422

064424
0E4426

07-0CT-7%

acl2ly
007420
001378
UL

84550
0C15e4
001214

007420
001350

000002
002
061140
007
000001
002
000003
0c0
061123

002
061534
006

000002
00e

13:50

001116
007370
001466
s
007426
Q01116
007410
001360

001116
007410

001116
007370
907400
001116
007464
007442

007372
007402
001116
007464
007472
007442
007450
007372
007402
001116
007464
007472
007442
007450

007372
007402

000
000

000

000
000
000

000

007416
007372

74
1S

007416
0013s2

007416
0013se

007416
007372

007460
007466
007444

007406
007410
007460
007466

007444
007452
007406
007410
007460
007466
007476
007444
007452

007406
007410

L15

MACyll 27(1006) (07-0CT-76 14:14 PAGE 193
ERROR OUTPUT DRTA

DTE:

oT7:

D18:

DT9:

O0T10:

DT13:

DTiN:

D715:

.SBTTL
DF1l:

DFe:

DF3:

DFY:

STESTN, SERRPC, HMR2, HMR3, HCS1, HCS2, WD2, WD

§TESTN, SERRPC , HMR2, HMR3, HDA, WDCNT, HOWD , TEMP1

STESTN, SERRPC, HMR2, HMR3, HDC, TOCYL, FRCYL , CALDIF
STESTN, SERRPC, HMR2, HMR3, HDC, TOCYL , RHTAB

§TESTN, SERRPC, HMR2, HMR3, HCS 1, HCS2, HOC, HOR

$TESTN, SERRPC,E.RD,E.BO.E.A1,E.B1,H.AQ,H.BO,H.AL, H.B!
HCS1,HCS2, HASOF , HER, HDS, HOC

STESTN, SERRPC,E.R0,E.BO,E.AL,E.B1,E.A2,E.B2

H.AO,H.BO,H.Al,H.Bl,H.R2,H.B2
HCS1,HTS2, NASOF ,HER, HOS, HOC
$TESTN, SERRPC,E.RO.E.BO,E.R],E.Bl,E.R2,E.B2,E.B3

H.RO0,H.BO,H.A1,H.Bl,H.R2,H.B2,H.B3
HCS1,HCS2, HRSOF , HER, HDS, HDC
ERROR DATA FORMATS

e
.BYTE 2,0
DH2

.BYTE 7,0

l

.BYTE 2,0
3

.8YTE 0,0
DH!

.BYTE 2,0
DH1l

.BYTE 5,0
e

.BYTE 2,0

SEQ 0193




UNIBUS RKO6& DRIVE DIRGNOSTIC PART 2

DZREIC

.Pll

064430
064432

DE443Y4
064436
064440
BE4H42
06444
064446
0E4450
064452

064454
064456
064460
064462
04464
064466

064470
064472
064474
064476
0e4500
064502

064504
064506
ge4510
gedsl2

064514
0645 )
0E4ES
DE4522
0Ee4E2Y
064526

064530
064532
064534
064536
064540
064542
DB4544
064546
064550
0b4552
064554
064556
0e4SED
0b45e2

oe45e4

07-0CT-76 13:50

061601
006

000004
00

000003
003
081123
002
061140
00?7
000002
0g2
063031
006

000007

000

000
000
00g
000

000
000
000

000
000
000

0ac
000

000
0co
000

000
0o0
000
000
000
000
000

MACY1l 27(1006)

ERROR DATR FORMATS

DFS:

DF6:

DF10:

DF14:

DF1i5:

DF17:

DF20:

DF2l:

DH12
.BYTE

6,0

0,0
0,0
2,0
7,0

0,0
2,0
5,0

0,0
2,0
7,0

2,0
6,0

0,0
2,0
7,0

0,0
0,0
2,0
7,0
C,0
e,0
s,0

MLS

07-0CT-76 14:14 PRGE 194

SEQ 0194




10087
10088
10089

10091

OOO0OO0OO0O00000OC0000D00O0OO0O0OOOOOOO0O0OO0OO0OOO0O00O000O00n
Pn e bn Bt B Bt s Bt B e Bt Bt Pt Bt Bt P Bt vt et e Bt rt s Bt Pt et ot Bt Pt Bt Bs e Pt et Bt Pt Pt st et e e

SBBUERECRLEEBNRREOREBoenNcin ran—b 28 IFR20R28

[l e ool aed ol ol ol el ond ond aad ol sl and snd sad ond aend ond el ool ol el o d ot ol o d ol ol Sl ol ol ST St 2o Y ol Sl Y S Sy Y
—
£
e

o
[y
p
n

064566
064570
064572

064614
064616

064620
064622
064624
054626
db4630
0s4632
064634
064636
064640
pe4bu2
ge4644
064646
064650
064652

064654
0E4656
064660
064662
064664
064666
064670
064672
064674
064676
064700
0s4702
064704
064706

0e4710
op471e

UNIBUS RKO& DRIVE DIAGNOSTIC PRRT 2
DZREIC.PLL

07-0CT-78& 13:580

000
p6lie3
002
062353
000
062547
oos
062434
000
062547
__boM
062652
006

000007
000
061123

104413

000
0Ca
000
000
000
000
000

000
0ao
000
000
0ao
0oo
000

000
000
000
000
000
000
0C0

113700 001114

MRCY11 27(1006) 07-0CT-76

ERROR DATA FORMATS

.BYTE 0.0
DH!
BYTE 2,0
DHE?
YTIe 0,0
DH31
BYTE 4,0
DH29
.BYTE 0,0
DH31
.BYTE 4,0
DH34
DF22: 7
.BYTE 0,0
DH1
.BYTE 2,0
DH28
.BYTE 0,0
DH31
.BYTE 6,0
DH29
.BYTE 0,0
DH31
.BYTE 6,0
DH3Y4
.BYTE 6,0
DF23: 7
.BYTE 0,0
DH1
.BYTE 2,0
DH28
.BYTE 0,0
DH31
.BYTE 7,0
DHZ29
.BYTE 0,0
« DH31
. .BYTE 7,0
DH34
.BYTE 6,0
.EVEN

o 3630396 3 38 3 36 6 36 36 3 36 36 3 36 36 36 36 36 36 6 36 96 266 36 96 6 36 3F 3 36 36 36 3 90 3 96 36 3 38 36 36 2 36 9 36 9 98 36 36 3 3 0 36 3 3 3t % 3 % %

N1S

'48TTL  TYPE ERROR ROUTINE

: XENTRY JSR PC, TYP ERR
iRETURN RTSs P

lTHIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB, TO DETERMINE WHICH
:#ERROR IS TO BE REPORTED. IT THEN USES THE “ERROR TRBLE™ (SERRTB)
:#ENTRY TO DEFINE WHAT INFORMATION IS TO BE REPORTED CONCERNING

: #THE ERROR.

S RN I I I R I R R R R RH A
;ENTER ERROR NUMBER

+{PERR: SRVREG

i10V8 SITEMB,RO

14:14 PAGE 195

SEG 0195




Blb

JNIBUS RS DRIVE CIRGNCSTIS PART 2 ™Achli 27010080 07-0C™-7& 14:1+4 PRGE 19 L ol
FoReIs.PIl O7-03T-7 13:E0 TYPE ERRO] RCUTINE
15183 084716 0¥2°D0  1™™900 BIC 8177400, %0 +CEAR SIGN EYTENSICN
12194 084722 00S300 DEC RG ‘FIRM INCEX F s=°'~ TS5 E
10148 264724 00633 ASL R0
12146 DE«726 006300 ASL RO
12147 064T30 006300 aSL RO
13148 DeMTI2  DE™O0 42 18: alc sSERRTE, R :FORM RODRESS OF ERROR ENTSY
1298 X473 B120F 29 My (RO, 24 :GET EM BCINTER
12150 Deury2  O0IsD™ BEJ annncn IF THERE ISN'T CNE
(D11 DE<THN  I0NN01 201208 TYPE s’n' :TYPE CRRRIAGE RETJRN _IMNE FEZEC
12182 E4TSD 10401 *YBE 'TYPE ERROR MESSAGE (EM.,
12183 JewrS2  200c00 28: JWORD 0 :EM POINTER GOES HERE
:2iS4 DEwTE4 Q12037 DEYTTD 38: ey RO+, 48 :GET DH PCINTER
i2:85 2E4TED  GOI4DM BES c§ :BRANCH IF THERE ISN'~ o€
12:86 DedTs2 10801 Dni20s *YPE  L.SCRLF : TYPE CR-L
(2iE7 2BeTEE  10wMG! TYPE :TYPE DATA
(238 %Nt 000l < woRC DN POINTER ooes MERE
(CI29 DeN772 0120701 s MOV kD) +,RI :GET DT POINTER _
(ZIES DEdTTN OOINSS e Flol { :BRANCH IF THERE ARE NCNE
121D 04776 O0SOON CLR R4 :SET INDENT SWITCH
12182 DeS000 012000 MOV "RO)+,R0 :GET DF POINTER
12183 286202 012953 MOV (RO}+.R2 :STORE NUMBER OF DH'S
12:e4 DES0O4 OCI946 BES 178 :DH NLM IS O-BRANCH
15i8S 065036 OCS1DM coM RY :NO INDENT
12:66 068010 104401 00.202 TYPE SCRLF
I01€7 DeS8014 112003 oy § MC /8 'RC)+.R3 :3ET 3 STORE NUMBER OF DATR WORCS
12168 265016 106720 TSTB  (ROe :BUMP PAST FORMAT WORD
12:e3 DBECR0 oosrg; 18T Q3 :*EST IF ANY DATA FOR THIS HEADER
:2170 DeSnp2  OCIWD BEQ 14§ :NC - SkIP DATR PRINT
12171 DeSoN  Dillde 1i8: MOV 3.Rli+, -(5P, :PUT FIRST DATA WORD CN STACK
se.’2 265026 10472 TYPOC JTYPE IT
(5173 DeS030  0Ce383 DEC R3 none onm WORDS
13174 268032 0CI<03 BEQ 148 : NO-BRAN
1I0:78 DeS0349  JON4C!  DeSIE TYPE |, SPACE2 :TYPE sspnamons
if176 DESONC 000771 BR 1% : LOOP
iC177 DESD42 005202 14§:  DES R2 :MORE DH°S?
12178 265744 DO3R3] 8LE 20s : NO-BRANCH
:C173 065046 104481 001205 TYPE $CRLF
.2iBC 2650S2 205760 000002 TSy 2(RO) -ONLY A DM IN THIS QEQUEST” ’
:0iB1 265056 001404 3Ea 1ss : YES-BRANCH BYPASS INCENT
10ig2 265050 [DOS10M cOM : INDENT® -
.2.83 %5062 001002 BNE ss : NO-BRANCH
JCiB9 DBE0B4 104401 06S16M TYPE SPACE2 :YES~-TYPE SPACES
(C18€ DeS270 (12337 DEEC7E 15$: MOV - ROV, [6S GET NEXT DH POINTER
101BE O0eS574 104401 TYPE TYPE DH
10187 DeSO7g 000000 168: MORD O DH poxmsn GOES HERE
19188 268100 105710 7STB (RD) TYPE R DT?
:CiB9 0eSi02 001003 BNE 21§ vss-aanncu
12190 D6EI0N 062700 000702 RDO 82, R0 : INCREMENT DF POINTER
(fi8] D8E110 DOC7S4 BR 144 :SEE IF END OF OF BLOCK
12192 265112 104401 0C:20% 218$: TYPE SCRLF
12:93 28E116 00S704 75T AY INOENY?
10194 065120 00133 BNE 108 : NO-BRAN
1219 365122 104401 065164 178 TYPE SPRCE2 - YES- nps SPACES
10196 %6E196 DOC732 BR fos - LOOP
;;;gg 06S130 104414 208:  RESREG
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CIASNISTIS PART 2 ™ACY1} 27i1006) OP-0CT-T6 14:14 PAGE 197 SES =197
-oC*-7e 13:€0 TYPE ERROR RCUTINE
932" 010000 11300 BIT 8S.412, ISWR .SEE IF ABORT LR/ SFTER 20 ERR.ES
agsqég BEQ 25§ :ensér NO
7er 00I103 20oc2w §5§ gsnr;u.cac. :Eé Fsgg IF HAVE 20 ERRORS
895982 201:0C MOV cg?ncx.sp ;gLsé RESTORE STACK PTR
000137 0360 P SEOP :AND GO TO NEXT CRV
000207 258:  RTS £
329040 ala) spacg;: LASC1Z/ 7/ .2 SPACES
« 0UT-11 -- VOOSA
: DEC-11-UODPA-R-LA
. COPYRIGHT 1969, 1970, 1972
: TIGITAL EQUIPMENT CORPORATION
: MAYNARD, MRSSACHUSETTS 0]17S4
.ENRBL  ABS.AMA
065170 .EVEN
065260 .=.+b0
900000 RC = %0 : REGISTER
200001 Rl = %1 : MNAMING
002002 R2 z %2 :  CONVENTIONS
200003 R3 = %3
000004 R4 = v4
200008 RE = %S
000006 sp = %6
000007 PC = %
177776 3 = 177776 :STARTJS REGISTER
000C 14 §.IvEC = 14 ; TRT VECTOR LOCATION i
o340 5.5TM = 340 :PRIORITY MASK - STATUS REGISTER
902020 0.787 = 29 :T-BIT MASK - STATUS REGISTER
800003 TRT = 600003 :TRT INSTRUCTION
80007 RTT = 800906 :RTT INSTRUCTION
: RS IS USUALLY CONSIDERED SRFE, THE CURRENT ADDRESS WCRC
: RESIDES IN IT. AFTER R BREAKPOINT, 1T IS SET T0 ZERQ, AND SEARCH
: OPERATIONS LEAVE IT PANDOMLY FILLED. OTHERWISE, IT SHOULD NGT
: BE USEC EXCEPT FOR JSR'S AND THE CURRENT RDDRESS POINTER .CRD).
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D16

AGNOSTIC PART 2 MACYL] 27(1006) 07-0CT-76 I4:14 PAGE 138 SEZ 2196
-76 13:50 TYPE ERROR RCUTINE
0.RDE = 177562 :R DATA BUFFER
5.RCSR = 177560 :R C/SR
0.708 = 177866 :7 DRTA BUFFER
0.TC6R = 177564 :7 C/SR
: Inxranxz$ )
: USE 0.0DT FOR A NORMAL ENTRY
: USE 0.00T+2 TC RESTART OCT - WIPING OUT ALL BRERKPOINTS
: USE 0.00T+4 TO RE-ENTER '~ 5. - FRKE R BRERKPOINT,
3 3.00T: BR 0.STRT -NURHRL ENTRY
? B8R 0.RST :RESTAR
177776 065230 O.ENTR: MQv 67,0.UST RE-EN'ER -- SAVE STATUS
00016 177776 MOV 0.tvEC+2.5T .:er Up Loan sTATUS
065226 MCV PC,0.UPC AKE THE PC
6426 P 0.8}
065210 8.STRT: MOV 80.URD, SF <SET UP STRCK
065224 MOV SP. 0. USP :FRKE THE SAVED STACK
Y BR J.RST] :CLEAR BREAKPOINT TRBLES
0666M 0.RST: JSR 0.0.SVR :SAVE REGISTERS
ES246 (77716 MOV 0.UIN,20.RDR1  :REMOVE THE BREAKPOINT
065232 MOVB  0.PRI. R4 *GET 00T PRIORITY
RORE  RY :SHIFTY
RORB  RM TNTO
RORE  RY POSITION
17777 MO R4, ST srons IN STATUS
0.RST!: gg’ 6P-§+
900002 066336 MOV .Rrx 0.RTIT SET TO RTI IF 11,20 OR /0%
0k 7255 0.45: CLRB O.P :DISALLON PROCEED A
000340 0DOCIE MOV 80.5TM, 0. TVEC+2 :STATUS WORD TO TRT VECTIR + 2
neE416 000C!s MOV $0.8RK 0.TVEC  :PC TO TRT VECTOR
B BR 0.RALL :CLERR BREAKPOINT TABLES

: SPECIAL NAME HRNOLER
: DEPENDS UPON THE EXPLICIT ORDER OF THE TWO TRBLES C.TL AND O.URC

267056 {.REGT: JSR 5,0.GET :SPECIAL NAME, GET ONE “ORE CHARACTER
0€73C! MOV 8d.7L 84 :TABLE START ADDRESS
0.RSP: (MPB RO, (R4)+ .15 rnxs THE CORRECT CHARACTER”
. BEQ 0.4P :JUMP IF YES
0673C7 CHP 80, TL+0.LG.RY ;IS THE SEARCH DONE?
BHI 0.RSP :BRANCH IF NOT
177770 8IC :177770 RO :MASK OFF OCTAL
MOV RO,R
0.SP1: AasL RY
065210 ADD 80. URQ, R4 . GENERATE RDDRESS
INC R2 *SET FOUND FLARG
BR 0. SCAN .00 FIND NEXT CHARACTER
067272 0.SP: gga oos;%'7 RY : CORRECT CONSTANT

« HANDLER - OPEN INDEXED ON THE PC




NIBUS RKO6 DRIVE DIRGNOST!~
CIRBIC.P11 13:80

10295

HHEERE

I)’Z) 8
-Ho—ﬂ-0~f§ (\i
OO NN L WY e— )

BEREERE

PopahopapapaPpaPpaPpaPpP) apatPaPabadohtPotPhs psPbtPt Pt Pt pe psPa
(&)
Y §
(TN 140 ] o)

065446

gr-0CT-

005001
120061
00140S
20520l
020127
103336
000770
006301
000171

0ece70

067202

085742

ogSase
087316

000001

27134
067234
067056
L0080
0000&7
177779

0E72es

000Ci4

065640

BPaRT 2

oeSa4e

MACY1l 27(1008) O7-0CT-7& . 14:14 PAGE 199
TYPE ERROR RCUTINE
J.0RPC: ISR PC,5.TCLS
MOV RG,R2 CURRENT ADDRESS IN R2
QSB aRe,R2 COMPUTE
A &2  HOVE UORE BIT "0 CARRY
8CS 9.ERR :ERROR IF ODD NUMBER
ASL R2 RESTORE WORD
8T (R2)+ : AND INCREMENT BY TWC
MOV R2 Rg : UPDATE gﬂn
TMP 0. 0P G0 FINISH UP
: B HANDLER - SET AND REMOVE BREAKPQINTS
8.BkPT: TST R2 - 1F NO NUMBER TYPED
BEQ 0.RALL : REMOVE BREAKPOINT
ASR RY :CHECK IF ODD
BCS 0.ERR :JUMP IF 0DD
ASL RY :RESTORE ONE BIT
ESV gqbgbnonl SET A BREAKPOINT :
G.RALL: MOV 80.TRTC,0.A0RI ;CLERAR BRERKPOINT
BR 0.0CD
: COMMAND DECODER ~ ODTI!
:  RESISTERS. O-R4 MAY BE USED
:  REGISTER RS WILL BE CONSIDERED SAFE
d.ERR: BIS %1.RS :CLOSE EVERYTHING
NOV s’} RO : 7 70 BE TYPED
JSR s o FIYP : QUTPUT ?
0.0CD: JSR 0.CRLS TYPE (CRX>(LF)>#
0.0CD1: CL aﬁ : R4 CONTAINS THE CONVERTED OCTAL
CLR : R2 IS THE NUMBER FOUND FLRG
0.SCAN: JSR s,o GET :GET A CHAR, RETURN IN RO
CMP 2*0.RO *COMPARE WIYH RSCII O
BHI 0.ClGL sCHECK LEGALITY IF non-nunsaxc
CMP 87 RO :COMPARE WITH ASCII 7
BLO c.clGL :CHECK LEGALITY IF NOT OCTAL
BIC 2177770, R0 : CONVERT TO BCD
ASL RY : MAKE ROOM
ASL RY4 i IN
ASL R4 RY
~D0 RO, RY 'PACK THREE BITS IN Ry
INC R2 'R2 HAS NUMERIC FLAG
BR 0.SCAN :  AND TRY RGRIN
9.CLGL: CLR R1 :CLEAR INDEX
G.LGLI: CMPB  RC,0.LGCH(RL} ;00 THE CODES MATCH?
BEG 0.L6L2 JUHP IF YES
INC R] : "SET INDEX FCR NEXT SEARCH
CMP R1,80.CLGT IS THE SERRCH DONE”
BHIS  O.ERR 00PS!
BR o LGL1L RE- 00P
0.LGL2: ASL Ri 'MULTIPLY BY TWO
IMP 30.LGOR(R1) :G0 TO PROPER ROUTINE
0.LGOR: O.WRD :; ~  OPEN WORD

ELB

SEG 0199
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P11

07-0cT-78 13:80

TYPE ERROR RCUTINE
0.CRET ; CRRRIAGE RETURN  CLOSE

: § REGISTER OPS

: : G _GO TQ RDDRESS K

0.0P1 : <LF> MODIFY, CLOSE, OPEN NEXT

¢« JPEN RStnfso INDEX - PC

: ¢ OPEN PREVIOUS

Se¢ 2220
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08577

066054
066050
0654
0662340
002030

RTure

R DR./E CIRGNCSTIC PRRT &
e 13:8C

066772
000001

067232
garcal

087202
067226
066772

00C0S?
067134

067202

000040
067134

MACYL] 27(1006)

Glb

07-0C7-7t 1M:14 PAGE 20!

TYPE ERROR ROUTINE

0.0FST ; 0O OFFSET
0.USCH : W SEARCH WORD
0.EFF : E SEARCH EFFECTIVE ADDRESS
0.8k°T : B BREAKPOINTS
0.PROC : P PROCEED
0..3L = --0.LGOR :LGL MUST EQUAL 2X CHLGT ALWAYS
: PROCESS / - OPEN WORD
8.WRD: TST R :GET VALUE IF R2 IS NON-ZERO
BEQ 0. WRDA .:SKIP OTHERWISE
MOV RY, RS i1~ PUT VALUE IN CAD
0.WRD1: ASR RS’ 1 MOVE ONE BIT TO CARRY
9.ERR2: BCS J.ERR ‘*JUMP IF 0DD ADDRESS
ASL RS :RESTORE THE CARRY BIT
MOV 3RS, RO :GET CONTENTS OF WORD
JSR S,0.Ch. :GO GET AND TYPE OUT JCAC
BR 0.0C01 :GO BACK TO DECODER
0.WRDA: BIC 81 RS :CLEAR CLOSED BIT
BR C.WRD1 :GO BACK TO MRIN-LINE
! PROCESS CARRIAGE RETURN
8.CRET: JSR PC,0.TCLS :CLOSE LOCATION
BIS 81 RS :CLOSE EVERYTHING
BR 0.0ch ‘RETURN T0 DECODER
. PROCESS ¢LF>, OPEN NEXT WORD
8.0pP1: JSR PC,0.TCLS :CLOSE PRESENT CELL
15T \RE)+ :GENERATE NEW ADDRESS
0.0P2: JSR g,0. ’RLF <CR><LF>
MOV RS R :NUMBER TO TYPE
ISR 5, b cnov : TYPE OUT RDDRESS
MOV s’/ RO :TYPE R /
JSR 5,0.FTYP
BR 0. WRD1 GO PROCESS IT
: PROCESS ¢, OPEN PREVIOUS WORD
.BACK: JSR TCLS
. 15T -(kS) :GENERATE NEW ADDRESS
BR 0.0P2 :GO DO THE REST

' PROCESS 0, COMPUTE OFFSET

b.0FST: ASR
BCS
ASL
MOV
ISR
508
DEC
DEC
MOV
MOV

RS .GET LOW ORDER BIT
0.ERR2 ERROR IF CLOSED
5 : RESTORE WORD

RO TYPE ONE BLANK
s 0.FTYP : AS A SEPARATOR
sg RY : COMPUTE
RY : 15 BIT OFFSET
R4,R0 ' TYPE R
R4.R2 :SAVE RY

SEQ 0201
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Rk0& DRIVE CIAGNOT1IS PARY 2 MARCYL1] 27(1006) 07-0C7-7& 14:14 PAGE 202 SEQ 0202
P11l 07-0CT-7¢ 13:S0 TYPE ERROR RCUTINE

066026 004537 066772 JSR 5,0.CACV :NUMBER IN RO - WORD MCLE

PEEDN Ongens O

4 QU ASR R ;DIVIDE BY TWO

066036 103402 BCS 0.0F1 :BRANCH IF CDD

066040 004537 306877 JSR S.0.CRDY ;NUMBER IN RO - BYTE MODE

J66044 00C137 085544 0.0Fl: JMP €.0C0! “ALL DONE

: SEARCHES - SMSK  HAS THE MASK
gMSK+2 HAS THE FWA
gMSK+9 HAS THE _WA




UNIBUS Rk(6 DRIVE CIARGNCOSTIC PARR™ 2

DZRBIC.PLL

06605C
066052
066054

gee2ed
066230

06232
066236
066240
0bbe42

07-0CT-76 13:5C

00S201
000401
00S001

00se

060200
020004
000735

105037
006204
103617
206304

65236
065234

085240

067226
086772
0000s7
067134

0bk772

177400

067255

MACYLl 27(1006)

I1l6

07-0CT-7¢

TYPE ERROR RCUTINE

b EFF:
0.WSCH:
0. WD -
0.ERR!:

C.WDS2: €

0.WDS3:

0.WDSH:
0.EFF]:

.
’

; PROCESS G - GO

5.60:

INC
BR

CLR
TST

BEQ
MOV

CLRB
ASR
BCS
RSL

Rl
0.WDS

Rl

R2

0.ERR
0.MSK+2,R2
g.nsx,né

5
R2, (. MSK+4
0.0Ch
3R2, RO

Rl
0.EFF]
RG.-(SP)
RY.R3
R4’ RO
(SP)+,R3

R4, -(SP)
c.8.CRLF
Re.RO
s,o.cnov
s’/ RO

Q3,RY
0. WDS3
#177400,R0
RO, RO

{4:14 PAGE 203

;SET EFFECTIVE SERRCH

;SET WORD SERRCH

;CHECK FOR OBJECT FOUND
;ERROR _IF NO OBJECT

;SET ORIGIN

; SET MASK

;AND COMPLEMENT IT

; IS _THE SERRCH ALL DONE?

: YES
;Nger 0BJECT
:BRANCH IF EFFECTIVE SEARCH
:EXCLUSIVE OR

; 1S DONE
. IN A VERY
. FANCY MANNER HERE
AND RESULT WITH MASK
‘RE-LOOP IF NO MATCH
'REGISTERS R2,R4, AND RS ARE SAFE
' TYPE (CR,LF)>
:GET READY TO TYPE
. TYPE ADDRESS
*SLASH TO RO
: TYPE IT
:GET _CONTENTS
: TYPE CONTENTS
; RESTORE RY4
' INCREMENT TO NEXT CELL AND
: " RETURN

: IS (X)=K?
:TYPE IF EQUAL
:(X) T0 R3

2 (X)+X

 (X)+X42

+IS (X)+X+2=K?

;BRANCH IF EQUAL

sWIPE QUT EXTRANEQUS BITS
;EXTEND SIGN

+MULTIPLY BY TWO
:A0D TWO

;RDD _PC
;1S THE RESULT R PROPER REL. BRANCH?

;DISALLOW PROCEED

; CHECK LOW ORDER BIT
;ERROR _IF ODD NUMBER
;RESTORE WORD

SEG 0233




UNIBUS
OZRBIC

10479
10480
10481
10482
10483
10484
10485
10486
10487
10488
10489
10430
10491
10492
18493
10434
10495
10436
10487
10438
10499
10500
10501
10502
10503
10504
10505
10506
10507
10508
10509

>—
@
—
Q

Q ()
AR AARRAN
$e Bt et Pt Pt Pt fmn Pt e
DO NN LE W)

8

Rx0b DRIVE DIAGNOSTIC

P11

066244
066250
066256

066340
066344
066346
066352
066354
066356
0EE362
06£370
068374
0e6402
066406
Oeeq I

gee416
0bb42e
066426
066432
066436
06644C
0bbM44b
0eb4Se
0eb45SH
066460
geb4e2
066466
066470
0beH47e
066474
0BEY476
066500

07-0CT-76

010437
112737
004537

105737
001645
105037
00s702
001402
010437

052737

106005
110837

13:50

065226
00C340
066724
067254
000020
176742
067316

J65230
065226

067255
067255

065244
Q00340
066724
000340
067254
000020

065226
065230
066634
067254

065246
065232

065230
065232

177776

PART 2

177776

065230
065246
176732

177778
177776
065230

176574

J1b

MACY1l 27(1006) O07-0C7-76 14:14 PAGE 204
TYPE ERROR ROUTINE

MOV RY,0.UPC :SET UP NEW PC
MOVB  #0.STM,ST :SET HIGH PRIORITY
JSR 5,0.RstT RESTORE TELETYPE
0.TBIT: CLRB 0.7 :CLEAR BOTH
BIC #0.7B7,0.UST i T1-BIT FLAGS
MOV 30.A0RY,0.0IN  :SAVE INSTRUCTION
MOV 0.TRTC,d0.RDR1 :REPLACE WITH TRAP
0.602: MOV (SP)+, R0 : RESTORE
MOV (5P)+.R] ' RO
MOV (5P)+ R2 :  THRU
MOV (SP14,R3
MOV (SP)+,RY :
MOV (5P)+.RS : RS
MOV (SP)+. GP : AND SP
MOV 0.UST,=(SP) :  AND STRTUS
MOV 0.UPC, - (5P :  AND PC
0.RTIT: RTT :CHANGED TO RTI FOR 11,20 AND /0S

! PROCESS P - PROCEED
. ONLY ALLOWED AFTER A BREAKPOINT
J.PROC: TSTB 0. :CHECK LEGALITY OF PROCEED

P
BeQ 0.ERR! ;NOT LEGAL

0.P ; CLERR PROCEED FLAG
;WAS COUNT SPECIFIED?

;NO
s YES, PUT AWAY COUNT

MOV RY,0.CT :
0.PRl: MOVB  #0.STM,ST ‘FORCE HIGH PRIORITY
JSR 5.0.RSHT :RESTORE TTY
0.C1: MOVB  #0.STM,ST :SET WIGH PRIORITY
INCB 0.7 :SET T-BIT FLAG
8IS $0.7BT,0.UST  :SET T-BIT
BR 0.G02
: BREAKPOINT HANDLER
: A TRT BREAKPOINT CAUSES 0.BRK TO BE ENTERED, WWICH SAVES
*  VARIOUS ODDS AND ENDS, FINDS OUT IF THE BREAKPOINT WRS LEGAL,
: AND GIVES CONTROL TO tHE COMMAND DECODER
0.BRK: MOV (SP)+,0.UPC :PRIORITY IS 7 UPON ENTRY
MOV (SP)+ 0.UST :SAVE STATUS AND PC
0.8Kl: JSR 0,0.SVR :SAVE VARIOUS REGISTERS
1ST8 0.7 :CHECK FOR T-BIT SET
BNE 0.7BIT +JUMP IF SET
MOV 0.UIN,30.ADR1  :REMOVE BRERKPOINTS
TSTB  0.PR] :CHECK IF PRIORITY
BPL 0.BK2 : IS AS SAME AS USER PGM
MOVB  0.UST,RS PICK UP USER UST IF SO
BR 0.BK3 :AND DON’T COMPUTE THE PRIORITY
0.BK2: MOVB  0.PRI,RS :OTHERWISE PICK UP ARCTUAL PRIORITY
cce :CLEAR CARRY
RORB RS :SHIFT LOW ORDER BITS
RORE RS :~ INTO
RORE RS HIGH ORDER
RORE RS ; POSITION
0.BK3: MOV8  RS,ST :PUT THE STATUS AWAY WHERE 1T BELONGS

SEG 2204




JNIBUS RKO6 DRIVE DIAGNOSTIC PRART 2
07-0C7-786 13:50

OCREIC

1053S
10536
10537
10538
10539
10540
10541
10542
10543
10544
10548
10546
10547
10548
105439
10850
10551
10552
10853
10554
10555

10576

10579

10581
10582
10583
10584
10585
10586
10587
10568
10589
10530

P11

066504
066510
066512
066516
066522

066656
066650
oeebb2
066666
066570

066872
066700
066706
0ee712
066716
Obb722

066724
066730
066734
066736
066744
066746

013705
005745
010537
020537
001417
0a4537
004537
012704
012703
004537
01000
042737

000420
005337
003302
012737
105237
004537
012700
004537
013700
004537

00S00S
000137

012637

010346
010246
010146
013746
0C5746
000200

113737
113737
105037
105037
004537
000205

004537
105737
100375
032737
001403
105737

065226

065226
065242

066672
067226
067260
067261
067120

000020
065244

000001
067255
066672
000102

7134

5242
066772

065540

067252
065224
065224

067252

177560
177564
177560
177564
067226

067226
177564

004000
177560

065230

065244

067256
067257

177560

MACYI1 27(1006)

MOV

0.B2: DEC

0.B3: JSR

K1b

07-0CT-76 14:14 PAGE 205
TYPE ERROR RCUTINE

0.UPC,RS
-(RS)
RS, 0. UPC
RS’ 0.ADR]
0.82
5.0.SVTT

5 0.CRLF
20.BD, R4
#0.8041,R3
S.0.TYPE
RS, RO

0. T8T,0.UST

o
[en)
Or——W

[
(]
-—d

VTT

o

ODNMDL
—
=
00
)

LI & 13
—
g

otzg_momc NO s OO
O ODOLOT OO

()]
o

:GET PC, 1T POINTS T THE TRT
:SUBTRALT TWO

'FROM THE USER’S PC

' COMPARE WITH LIST

: JUMP IF FOUND

:SAVE TELETYPE STATUS

;ERROR, NOTHING FOUND
; OUTPUT "BE™ FOR BRD ENTRY

-CLEAR OUT ANY POSSIBLE FAKE T-BIT
: AND CONTINUE

; JUMP IF REPERT

;RESET COUNT T0O 1

;ALLOW PROCEED

:SAVE TELETYPE STATUS, RY IS SAFE

;s TYPE
;GET ADDRESS OF BREAK
; TYPE_ADDRESS

;CLEAR CAD
;GO TO DECODER

g SAVE REGISTERS RO-R6 IN INTERNAL STARCK

0.svR: Mov
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
15T
RTS

.
]

: SAVE TELETYPE

b.SvTT: MOVB

.
’

(SP)+,0. XXX
sP,0. (ISP
80.USP, SP
RS, -(SP)
R4, -(SP)
R3)-(SP)
R2.-(SP)
RI,-(SP)

0. XXX, -(SP)
-(SP)

RO

STATUS
0.RCSR,0.CSR!
Q.TCSR,0.CSRe
0.RCSR
TCSR

0
5.0.CRLF
RS

; RESTORE TELETYPE STATUS

8.RSTT: ISR
1278

5,0.CRLF
o.lcsn
#4000, 0.RCSR
0.RSE]
0.RCSR

;PICK REGISTER FROM STACK AND SAVE
+SAVE USER STACK ADDRESS

;SET TO INTERNAL STARCK

; SAVE

s REGISTERS

’

: THRUs
:PUT SAVED REGISTER ON STACK

:SAVE R C/SR
!SAVE T C/SR

!CLEAR ENRBLE AND MAINTENANCE
: BITS IN BOTH C/SR

:TYPE <CR,LF>

. (CR,LF> BEFORE RESTORING
:WAIT READY ON PRINTER

s CHECK BUSY FLAG ON READER
; SKIP READY LOOP IF NOT BUSY
;WAIT RERDY

SEG 2205
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DZRBIC.PL1

10591
10532
10593

10610

Pt 0o s Pt D=t $—0 Pt $ot p—a P
A R At
U+ 04 s 0t Pms s Pt P P
OO~ LW r-—-

[—y
&
n
P

10622

066752
066754
0656762
066770

266772
066774
067000
067004
067006
067012
067014
067016
067020
067022
067024
067030
067032
067036
067040
067042
067046
067052
067054

067056
067062
067064
067070
067074
067109
067102
067106
067110
Oe7114
067116

067120
Ge7122
DB71c4
067126
067132

067134

100375
113737
113737
000205

010246
012704
012746
010002
042702
061602
110244
006200
006200
006200
020427
101365
042700
062600
' 10044
J12703
004537
012602
000205

105737
100375
113700
004537
042700
001766
122700
001763
122700
001760
000205

020304
103426
112400
004537
000772

105737

067256
067257

067315
0000e0

177770

067310
177776

067315
067120

177560
177562
067134
177600
000040

000073

067134

177564

177560
177564

L1b

MACY1]l 27(1006) 07-0CT-76 14:14 PAGE 206
TYPE ERROR ROUTINE

0.

Cyerveweme

(e _TE TR TR T

[ TR TR TE TR T

b.

.TYPE: CMP R3,R4

BPL -4 : ON READER
RSEl: MOVB  0.CSR1,0.RCSR  :RESTORE
MOVE  0.CSR2'0.TCSR : THE STATUS REGISTERS
RTS RS
TYPE OUT CONTENTS OF WORD OR BYTE WITH ONE TRAILING SPACE
WORD IS IN RO
.CRDV: MOV R2,-(SP) : SAVE R
MOV 80 BUF +6, R4 !BUFFER START ADDRESS
MOV ¢'0,-(SP) - CONSTANT ASCII O
.SPC: MOV RO, R2 . GET
BIC 8177770,R2 :  OCTAL CHRRACTER
ADD 35SP,R2 : CONVERT TO ASCII
MOVB  R2,-(R%) :STORE IN BUFFER
ASR RG’ :SHIFT THIS MESS
ASR RO : "RIGHT
ASR RO . THREE WHOLE PLACES
CMP R4, 80.BUF +1 ;DONE
BHI 0.5PC
BIC $177776.R0 :GETY LRST BIT
ADD (SP)+.R0 : CONVERT TO ASCII
MOVB  RO,-(RY) :AND PUT IT AWAY
MOV oo BUF+6 R3 'LWA
JSR TYPE' : TYPE WHOLE STRING OF CHARACTERS
MOV (sp)+ RS :RESTORE R@
RTS RS
GENERAL CHARACTER INPUT ROUTINE
CHARACTER INPUT GOES TO RO
.GET: TSTB 0. RCSR sWAIT FOR
BPL ;" "INPUT FROM KEYBORRD
Move 0. RDB FQ :GET A CHARACTER

JSR 5. 0.Ftyo

: ECHO CHARACTER
BIC 0177500 RO

BEG * TGNORE NULLS

CMPB nqo RO :CHECK FOR SPACES

BEG 0.GEY : TGNORE NULLS

CMPB  #':.RO s CHECK_FOR SEMI-COLON
Sgg gébtr * IGNORE THEM IF FOUND

GENERAL CHARACTER QUTPUT ROUTINE
ADDRESS OF FIRST BYTE IN RM,
ARDDRESS OF LAST BYTE IN R3, (R3)>(RY)

CHECK FOR COMPLETION
; EXIT WHEN DONE

:GET A CHARACTER
:TYPE ONE CHARACTER

:LOOP UNTIL DONE

BLO 0. tvPl1
MOVB  (R4)+.RO
ISR 5,0.Ftvp
BR 0. TYPE

: TYPE ONLY ONE CHARACTER (CONTRINED IN RO)

FTYP: TSTB 0.TCSR ; CHECK STATUS

STRIP OFF PARITY FROM CHRRACTER

SEG 0236
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DZRBIC
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.Pll

067260

067262
067263
067264

067265
067266
067267
067270
087271
067272

07-0CT-76 13:50

}083??
1é0837
001012
113746
105737
100375
105037

B339

005726
030205

006205
103405
00e305
005702
001401
010415
000207
005746
000137

012703
000402
012703
012704
004537
000205

000000
000
000

000
000

O42s502

015
0le
0se

0S?
015
044
107
0l2
137

i

000044
177564

177566

065524

067263

067264
067262
067120

MACY1l 27(1006)

M1B

07-0C7-76

TYPE ERROR RCUTINE

BPL
MOV
CMP
BNE
MOVB
0.7YP2: TSTB
BPL
CLRB

Bes°

157
.TYP1: RTS

CQOer ws avee O

.TCLS: RSR
BCS

ASL
TST
BEQ
MOV
LS1: RTS
c: TS7
JMP

0.CRLF - TYPE
0.CRLS - TYPE

.CRLF: MOV
B8R

.CRLS: MOV
.CRS: MOV
JSR
RTS

JXXX:  LWORD
LT .BYTE
P: .BYTE

.CSR1: .BYTE
.CSR2: .BYTE

.EVEN
.BD: .WORD

.CR: .BYTE
.BYTE
.BYTE

0.LGCH: .BYTE
BYTE
"BYTE
.BYTE
"BYTE
"BYTE

0.C
7

[l (@ T TE TRY

O O = OO0 OO0

-4

R: 3aie8

0.1yPi

(CR,LF>
(CRILF>*

#0.CR+1,R3
0."RS
80.CR+2,R3
$0.CR, R4

S.0. TYPE
RS

OO0 o000

00
nun

TE=OWr— "
n un

D) » =) -

e e @ W e w9

14:14 PAGE 207

R e
E§§ EHBR 78 BE FILLED”
:YES, INIT THE COUNT

: GENERATE NULL FILLER

; POP STACK

CLOSE WORD OR BYTE AND EXIT
UPON ENTERING, R2 HRS NUMERIC FLAG, R4 HAS CONTENTS

;GET LOW ORDER BIT
;JUMP IF ALREARDY CLOSED

:IF NO NUMBER WAS TYPED THERE IS
:NO CHANGE TO THE OPEN CELL
:STORE WORD

;POP EXTRR CELL FROM STACK
;AND SCRERM BLOODY MURDER

:LWA <CR,LF>
:LWA <(CR,LF>*

s FUA

; TYPE SOMETHING

: TEMPORARY STORAGE

: T-BIT FLAG
!PROCEED FLAG = 0 IF PROCEED NOT ALLOWED
: 1 IF PROCEED ALLOWED
'SAVE CELL - R C/SR

:SAVE CELL - T C/SR

(CR>
(LF
¥

/
gRRRIQGE RETURN

G
(LF>
-

SEG 0237
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ags*

8837

3808
4708
:EDQ
&1l

9365
3644

KO1
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CRCSS REFERENCE TABLE ~-- USER SYMBOLS

6108

%83

blav bleY
£37 7033
/Al

8899 8301
3916 3942
4895 435¢
€791 S852
6785 £805
10001 10009
3809 3834
4709 4763
6173 6230
93994 1000
34C3 340
6356 9965
9987
9987 9934
9372 9394
4131 4361
7212%  7213%
72C8 7285
4236 4712
JEE5 3584
5878 £831
70bl 174
6r43x 5390
3384 3587
10006
10006

6225
771b

8303

4008
S064

seed
6809

3917
S085
b422
10009
3409
8972

10001
10001
1798

7220

5Je8

~J N L
) '—A.—‘m
0 D)

—n)

O

~Nor
~}fu

8304

4095
S140
Sg77
E3ESs

3343
S14]
RIS

3412
9975

10009
10009
€518

5265

4335
6230
7738

7010

g2e1
7750

4009
c2b3
B732%

4038
9387

552l

b738%

4483
6347
3385

7Cl9

4036
5325
6342

4155
9994

5674

3965

4530
6S1l
9389

7049

£2c8

gac7

4232
s324
Bll2
7060

4208
8530
6347

4304
10001

7206

3972

620
5719
Q372

7094

SEG C217

8397

2308
4301
S3es
£i’2
7033

4233
5583
7038

4771
10C0s

35994

4357
STR3%
997

3985
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| UNIBUS RxD§ DRIVE J8YIS
1 DaREIC.FlL Cr=3s7-"t 13:EC
S.Bﬂ CI™4M2 igégl
) . e70s
H.gé %: 18728
H.B3 0o7y4se 1874s
:DRE = 002000 13318
£ imE
INTER 044130 &££88
;OTVEC= 200020 12438
IR = DOSIO 13088
LOLKF | 007539 13158
LoveES 001330 172ls
LE = D0O012 11498
g97¢c
9049
9l34
4E
9340
LIMERR 001830 1806s
kS 00326 17198
L0P_ O§E7EE ey
LFONT 145z 177Ss
EQ7Ex
g470
JFTIM  0D1454 17768
MoLK = D0D60 13618
MCS = 001000 13l1s
MEMBAS= 172100 17258
£MERR 044086 3047
EMPRR 013236 3041
MEMVEC= 0OC114 172458
MERC = 00! 13628
MESMSK= 000017 1356
MEWL = 002000 13638
- MIND = 000200 13608
MSG1 0S0e30 EESE
MSGID 082125 3cel
MEGLL gselce 7858
MEG13 DSee2le 3186
MSGIY  DS2300 827
MEGIS [0E2323 3330
MSGlE  05233% 3504
MSG17?  0S236l 3730
MSGIB  0S24ll 5799
MSGl9  (0S2E04 3777
MSGe 05183} 3072
MECD  E2ENP E900
MEG2l  (0S2E36 g90
Mse2e 082730 £8i0
MEC3  DE3CPP 7427
MSGed 083107 6011
MSGeS 053‘51 7583
MEG2S £31885 3784
- 4740
MEG2? (083237 34€3
MEG2E  0S3287 €087

PRRT 2

412l

MACY!l 27(1006) OCO7-0CY-7B
CROSS REFERENCE TABLE ~-- USER SYMBOLS
7019 9990 9999 10006
7Ci10« 9990 9399 10006
7117 9999 1000t

7ie7 T13° 1030¢

30073

8120 8915 8920 8922
8986 8992 8999 9206
060 S0&S 90&9 SC71
9]5C 91585 9163 9171
S260 9266 9272 S280
Q442 Q449 9455 9460
7622 7E43#

S883 £893 £983 6413
§795 S8C0 SBblx* SB&8
6050+ &083J 6167 6177
THY] 74882 7499 7534%
806! .78 6295 42?7
3403 £95¢&

3083

3048%

Q04Ss

90Scs

9069

9125

9140#

3865 3920 3974 4015
509 Sleb 8294 350

55833

I14:14 Prot 219

4211
5652

8941
9027
9030
9198
3300

7495
g881
408+

7516%

Y24
91418

£950 gacz 835 8370
9032 9037 3043 3045
3035 S105 911 9igS
3206 3215 9229 3237
9335 93Ce 9314 9332
75298 7542

5884 c887% 5894 5897
E41Y4 g426 p4S2%  BYSE
7554

4327 4380 1533 USSS
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IC.PII  07-057T-Tk 13:50 CRCSS REFERENCE TABLE -- USER SYMBOLS
MSG29 053346 6090  9163s
MSG3  DS16Q2 3087 900
S E B
OB ®
3 Bagy  §I9%w
MEC3Y 063743 5485 92068
MSG3S  DS4C3C EY88 9215w
MSG36 05417 "£03 92258
MSG37 054143 4928 92298
MSG28 D542l 4941 92374
M3539  DS4301 4304  9246s
MSGH  061p3M 3089 9C1ls
MEGHD  D543H3 3783 92528
MEGHI  OB445E 5752 9256
MSGUZ  DBYSIS 5763 92728
MEG43  054Sp? 5802 5903 92808
MSGH4  D543S 5908 5913 9287
MSG5 081701 3391  90Igs
MSGE  DS517E2 7830 9ge7s
MSG? 052016 06 303cs
MEGTY  DSHE7? 7706 92338
MSG7S  DE474S 7708 93908
MEG76  0DS50C2 7762 93058
MEC7?  D55024 7766 92088
MEGB 052053 4gi4  S0a7s
MEG3  0S3!12 4818 9043s
MSP = 000100 1359¢
MOLTe ~ 042100 7305 73318
M.ALGN= 040000 14358
M.CADD= 017760 14398 7095 7118
M EDIF=z 017760 14278 7062 7086 7105 A
M.BPID 03452 7457 [EI5 7533 7608 78738
M.DPH0 044310 7884¢ 7306
M P4l D44334 7889 7897%
M.DP42 044384 7695 7901w
M.DP4Y 044406 7908 7948
MIDPSC  O4442) 7882 7319
M.DRY = 00Q0C7 14268
M HEAC= 087000 14378 7138
M 16 = £ODOD3 14338
M.0FST= 017760 14288
M.PAR_= 100000 I438 7672
M.SEZT= 000760 4368 7050 7128
M. EER = 077770 14238
NEC = 010000 13[4s 3216 3328 3409 12 B9S2
HER = D04G1G 13128
NJDRV ~ QIEiEg 3298 3342 34438 BSW
NXF "~ = 20000 13238
OFFERR  0C1472 I78Es u4B2e# 4300 4902 4918 492 4935 4329
OFFSET= 00001S [281s 441  4€37 5003
OFST = 050004 13428
opI = 020000 13348
OF = 000200 13098
0.ACR1 065242 IC2El% 10312 1C3l4e 10484  10485# 10523+ 10538 10555  10746s
C.BAZY  DEETEE 1035  10397s
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DZREIC.P1I 07-0CT-76 13:80 CROSS REFERENCE TARBLE -- USER SYMBOLS
0. 0e7260 Y4 10543 10e91s
O.gEPT DES4 7Y lggC;I 18360
0.BKl 066426 10258 105208
0.BK2 0bb4b2 10825 105288
0.BK3 066500 10527 10534s
C.BRK DObbHlb 10272 105.18s
0.BF 067307 10600 10609 10614 10719s
N
. c w14
0.CADV D&&77 0373 10390 10412  1C417 10447 1C4S1 10556  10599s
0.CLGL 085610 10330 10332 1C340s
5.€CGT= DOCoid 10344 107098
0.CLSI D&7216 10667 106698
C.CR 067262 10676 10678 10679 10693
0.CRET (6&S7g2 10351 10380s -
0.CRLF DE7226 10388 10445 10841 10580 10585  10&676s
D.CRLS 067224 10325 10678%
0.CRS  D&7240 10677 10679%
0.CSR1 067256 10576% 10892 106878
0.CSR2 0B7257 10877+ 10593 10688%
0.CT 0ESe44 10506+ 10S48% 10SSO* 10747
0.Cl 066374 10808s 10549
0.DCD 065540 10313 10315 1032Ss 10382 10433 10558
0.D0CD1  DBS5544 103268 10374 10418
- Q.EFF 0686080 10383  1042u4s
0.EFF! 06blbb 10436 10455
Q_ENTR (0BS28Y 102528 i
0.ERR (65524 10299 10310 103228 1034S 10370 10428 10671
m e e B
C.FTYP DB7134 10324 10392 10407 10449 10554 10625 1064l  10&4Hbs
0.GET 067056 10278 10328 106228 10627 10629 10631
0.60 OBE232 10353  10475#
0.602 06E3LD 10486s 10S1!
0.LG = 000006 10282 10717«
0.LGCH 067265 10341 10697« 10709
0.LGDR 065640 10348 10350% 1C362
0.LGL = 000030 10362
0.LGL1 06Skle 10341% 10346
0.LGL2 065832 10342 10347
0.M5K 065234 10429 10430 10432 10739
0.0DT  0eSes0 1463 102S0% 10728
0.0FST 0ES77¢& 10357 10403
0.0F1 066044 10416 10418%
P 0.0P1  0BE734 10384  10386%
0.0P2 (CBS74e 10303 10388s 10399 .
0.0RPC Q0BSH4E 102958 10355
c.p 067258 10270% 10475% 10500 10S02* 10551% 108854
0.PRY  DBS232 10262 10524 10528 10738s
- D.PROC  Ce63H0 1031 105004
0.PR1  DE&3be 10504  10S06#
O.RALL OBSSIH 10873 10308 103144
0.RCSRk= 177560 102408 10E76 10578+ 10588 10590 10S92#¢ 10622
O.ROB = 177562 10239s 10624
S.REST  0OEE37E 10e7es  103s2
C.FSE. 0BE7SH 10589 10c592s

SES 0220
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SNBSS ReDE DRIVE CrmaNSTIc PRRT 2 MACcyli 2701008) 20-0CY-76 I4:14 PRGE 222 sEL, TE:.
Itﬂgf:.P . aSelh ettt/ e 1Y 4s CQCSé REFEAENCE TRBLE -- .SEé SYMBCL.S
o.RS®  DEE40E 122808 120283
<-RST_ QBE3l2 o281 10c6Cs
<. R3TT kLT« so48]  10SCT 106eSs
.. %Y1 JBS2 0288 10267
<-B727 Deb33% 10269» [(49Ss
<.S8C 268850 10289 10329s 10339
<-5° 65440 13281 10290s
PE oI om e
v-SM = 3020348 132298 lgggl 1C48C 10806 10838
<.ETRT 285322 12280 132257
-.SR BEEN 10262 10820  10S62s
g-QVTT  2EEETD JOE4f 1088z 1JETEs
v. . T+l 1oi82e 10809+ 10Sel  10684s
v B.T Obbeks '0482s 10822
g. BT = 02C220 102308 108483 10510 10546
g.3¢ k220 12664 106708
c- kS 07222 10288 10380 10386 10397 106b3s
v 1oSR= 177CEN 0242 10877  10S7G# 10SB6  10593% 10646 10652
c.70B = ¢ 1024]e 10848% [06S4#
ve 087301 10279 10282 10290 10711e 10717
C.TRTC D&73i¢ 1C314 1048S  10724s
¢.TVEC= DOOCIM 0288 10253 10271s 10270
2.7 DETi20 10844 10615 106388 10642 10680
C.TyPl 67200 10639 10650  10658%
°.TYP2 087160 106828 10683 10656
v-wN  DEE24E i02bl  1C484es 10523 107u4Bs
J.UPL [ES226 10254+ 10479 10468  10S1B® 10538 10837+ 10736s
C.JRC Dec210 10287 10287 10729
C.58P DeS2ed 10258 10S83# 10Se% 1073Ss —
C..CT 0gs23C 1022+ 10MB3¥ 10483  10S10# 10S19+# 10S26  10S4ee 10737 )
-.0S D6EIEE 0425  10N278
. D6ES74 104328 10464
J.WCS3 Deeled 109438 [0488 10462  10NT!
.- W05+ DBElbE 0843 104E3s
C.WeD  DeSETC 10350 IC36Es
c-WRDA DEE7:4 12367 1037Ss
c.WRC. DBSE? 03698 1037 18393
< - WSLH £2€4 103S8 104268
<. XXX DeTeSe 10562 10870 10eB83s
c.4E DES3C+4 10268 10270s
Pack = 000022 12768  355)
Patpe  3CI33E 17288 294Bs  2953¢ 2958& 29£3¢ 2968+ 2973x  308M
FHRERT G.2t2 1458 29488
PAT = 000220 13578
Pl = D0wZCZC 13648
PCC = C.0000 13tCs
PlKF  DC7C3v 19168 3127%# 3134+ 7820 7841
PLVEC 201338 17ees 328 3135
Bl oC13SE 17:8s
PFSREY  C183) 34878  7B6C
PGE = 0320CC 13128
PIP = 220000 13508
FIRSG = |7777¢ 11ECs
PIFRG/E= 00024 12498
Frip nC. 324 1716s
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JNIBCE Rnlb DﬁévE CIRGNOSTIC PART 2
CReIC.PLI TeJY-TE 13:5C
PxS So132C 17i6s 312
Pi SB 1322 17178 ThoMe
PETP ‘ é Os SOTSG
PRGSRT D12 Sl 356
PR = 000000 11728 290
PRI = 0000N0 11738
:g s ! 11748
s 1 1175
PR = 11768
PE = 000240 11778 1718
= EEm im s
P; - ) |
g = ?9;;;& 115c8 1l
PSEC  Dpjuge 17818
PSw = 1777, 11838
PRVEC= 000024 124948 3012+
@ CYLD £401 £409
RoYLR 11 924 71178
ROYLD 10eb 8921 71068
ROCHR = 1044410 8522 8304s
ROXCYLR (40756 70228
LB
' 1 e |
W E= 135E8s
' RRb: Aoges e
ROLIN = 104411 6815 8536
ROOCT = 1MNM12 B&s60 £673
ROSEC 040832 £971 59389
" RETAB  DOE3Se 1E.8s 4000
RCy = 002200 125ls  S480
RECAL = 007013 12808  3€3S
RESREG= [O4414 746! 7517
RESVECs D005 12398
READ  DH1174 £829 71378
R-TAB  D0I742 'gils 4575
RKESOF= DOND1E 12628 3179
F¥BR = 003224 2€78 3178
4087¢  4147#
S44ix SGCls
RKCE! = 200000 12658 3172
3847  39i2#
q372% 4411w
4878%  4BSl#®
5165+ S211#
EE2C#  SCuys
p04Se  El02#
e384 B356#
. £98S¢ £992
: . 7748
Re(S2 = 300C1C 12698 3173
447]1%  4589]
2S¢ S317#
6355« 6501
RKD& = 000008 12688 3176
429C#  4702#
CB = 0000eN 12648  318)

MRCYLL 271 )
<RCS REFE%SDEE T
3133 7625
29! 2968
JiE5

3048 78ES
3013 ~B4Ss
B44S 6453
4004

8363 €379
B830Cs

8306s

70478 7148
4059 4067
£381 6700
4948 Sl3S
7578 7804
4e1d +31C
4408% 4454
2633+ 3687
$19]¢ 4223%
g€E73» SE1Gs
3273x 3373
3838 3956+
S470# 4472+
4Q4E®  49MBx
€213 S2SBe
gE77¢  Sg2ix
6104 Bl120#
£33+  £43G#
£995% 7002+
3254% 3268+
4ES7#  N7B0#
€37e#  S3%4#
£S19% £733
3635+ 3689
4762¢ 4B33#
4100 4306

£?-0C
RBL

TENSR

2371

7858

7854+
70758

7182
6714
8656

T3le
4498»
3705+
42Q3s
CE74s
3551+
4004+
Y4B #
4964+
Sc7t#
CEBY+
Blacs
SQ0#
00S#

3272
4877+
442
B3eIs
3707+«
4890+
4EBE

coe

4:14 PAGE 223
SYMBOLS

T-7¢
-- USE

297es

7855+

7493

gb4?

7303

622l
8908s

7319

4831#
3723%
Yo3%b#

3595+
4150»
45764
S003*
£37S*
C770%
B219%
BS!8¢
7014¢

3372+#
Y947»
S620#
5393+
3725#
S134#
4588

6338
10197

9984

S000*
3801+
4759

3511%
4203¢
455#
042+
377
STThe
gecl»
£S20+#
7077%

3594#
4965#
E777#
7003
J824#
G251#
4773

6502

6739
3825
4837

3el3
4228+
Y704
SO44*
5333+
Pk
6237»
600
7379

312
5043
6103#
7013#
3932»
€315»
4899

7730

7Y
3302+
SCS4#

3633+
L et (1
4oe2e
SCe0%
S395»
G841
£239+
YL
rea%1

J935»
SOSS#
Blole
7031 +#
3993
U
145

6820
3933¢
C13lx

741>
4268%
47TE4®
S079»
S445e
SG63x
6279

¥r3h

4CBb#
S5132»
bcel#
7335»
4O Ee
£736
€329

7540
4C00»
G254+

3804 *
4297
4837
5136*
€450
8979+
6336#

338

4224#
S1G4*»
6238+#
o3
4083+

é
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RivE CIRGNCSTIL PART 2 MRCYL1L 27(1006) C7-0CT-76 14:14 PRGE zZ24 tD, oLzzt
gr-3C7-T¢ 13:80 CROSS REFERENCE TABLE -- USER SYMBOLS

12638 3180  23T¢ 4570+ 5263 S3lde  §523¢  SSH2e  SITIs  SETEs  ZTIZs £le=s  2IoC
Blbi* 5185  Bo-8e 6302 633 B0

12608 77 bo3:

12668 3185  E74Y

126Ss 3186  B7H4S

12618 3178 6738

12658 3182 3505+ 3p0@s 49SG# 5202 5384s 5789  SESCe  53e2s  SETSe  S22Ee  £llls
GooB* bi45e B30 B/w]  B7B0*  Grgde  BBO4e 5808 BSR4  B94e Uil ToiEe 51315

12568 2.74 3638+ 2802  3826» 3903% 3936+ 40C1» 4088#  4l48» 4132+ 4220+ 4292+
5133 52S6# S3iB® Sy43s  5S22# E557C8#  Eg2ls  SE7S#

.3CSe

£328 7l27s
i0232s

7812 7-&9 7EEQ 7584 864] 8682 89078 1014}

£849 £853 EEET g8kl £86S £869 6873 7658s

13078 3254 32E8 J3t8 703!

3%§§. 3388 3845 3817 3925 3993 4080 414! 4218 4385 gSia4 SSeH Sgl2
76828  £909

£9:4

17488  CBuYS®  7MIB®  7H3is TH7Ss YHBTR TE34r

17838 3823 382 3842% 3843 3331+ 3932 3951+ 3952 3999 4376 4089 4221 *
4222 424l# Y242 4295 4701% 47202 4717® 4718 4762 4830 S0S7% 5058 SC73
c074 S134 S250%  SeS) c27ls 5272 s3is 5372 §390 7049% 7060 70Sls  7CS2#
7083 70S4s 7i27# 7128 7129%  7130% 713ls 7132 7149 7153 7156 7304s 7308
7309¢ 7310% 7321 7331 7332 7333 7334

12828 3741 4514 4535 S54y4 5708 604S bibe £279 £395 b439

12758 3272 3373 4268 4331 8970 6985 6335 7005 7014 7077

3llie 6678 Ee87s

19i8s 31i3%» 32858 6633%  bBbS3#

13228

73018
10175 10184 10195 10207s

12798 5841 7714

1Bles 7313

102268 10252 10253# 10266+ 10480+ 10506+ 10508% 10S34#

11438 2977 3004 3163 3212 3266 3361 33¢6 3457 3457 3837 3546 3587
3773 3818 3897 3926 3994 4081 4142 4186 421k 4356 4401 4691 4333
S128 S243 S427 S503 SS6S S6l13 5748 S834 §952 gdJes BiuS gak2 6379

BS43 e934 7819 7857 10203

1450 29738

30668

11548

£7¢2S 76978 B363 8446
3073 3084

3074 31028

3086 3107 31108

3093  3liSs 3252 3308  &572 7768
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NIBUS RxDb DRIVE DIAGNOSTIC PART 2 MRCY1l 27(1006: 07-0C7-7& [4:14 PARGE 228

SaWBIC.PLI gr-37-Te 13:EC CRCSS REFERENCE TRBLE -- USER SYMBOLS

SUBC.R [404Se 3501 3539 3548 3589 3624 3663 3737 3787
§144 4188 4218 4358 4405 4566 4532 4893
£508 5569 5615 S671 S760 5836 5954 8039
6389 6436 70218 7899 7711

S OC1456 17788 5360* 59%i+# B0C4e BOOS*  £034* 6035+  pL71#

6152 £188% 6199+ H£130¢ 6208+ £209* B25B*  B26GH
B382¢ £3B3+  £433r  bY3I4E  B4B9E  HMI0x  Tulds 741G
T471®  TNvew 7499 PS00 7506+ 7507+ 751M 7573

Sl 014k 17808 6036 6037¢ 6079¢ 6080+ £08l¢ £IS] 6092
6209 B270x 6271* B£313* B3l4* B3IIS: B32S

6489 6490

Svie = 10000C 1352

Sulk 3C1140 16328 3002 3C24* 3026 3032 3039+ B&0C 6885
779 7796 8.5 7939 7953 79€S 7961 7968
8+C 8460 10199

SQREG 00C176 1448s 6802 g3kt 8405 828

Sl = 00000 1207

Su400 = D000C! 11978 1207

S8l = 200002 11968 1206

Sk0e = 000004 11968 (208

SWE3 = DOCOID 11948  120M

SkOM = 000020 11938 1203

§QDE = DOO0ON0 11Scs 1202

SkJ6 = 000100 1181s 1201

SKG? = 200200 11908 1200

SW0e = DOCMO0 1i89s 1199

SW0S = 001000 l188s 1198

SWl = 000002 12068

SK.0 = 002000 11878

Skll = 004000 11858

SuWl2 = 0109000 118Ss 10199

SWil3d = 020000 1:B84s 7783

Siid4 = D4CO00 11838 77%6

SWlE = 10000C 1lBcs

Sue = 000004 120Ss

SW3 = 002010 12048

S = 0000290 12023

S« = 000040 12028

SWt = 00CI00 12018

S7 = 002200 12008

S8 = 000400 1199s -

Ske = 001000 11988 £BBS e895 £30S e91s 7682 Tr?9l 78.58

gagfgz gg;aég lqu. 255 ) ? 79 3 g9

TEr o 8 32554 * Ya * * %
1830 £t uSh B4 B G 8. #5

4229#  42e9% 42984  433c#  H373x  UYl2e  H429%  H473e
4705#  47BS# 4838#  4BSS#  4B79#  HBSCE  HOSlx  H967#

198+ 14# S 2l 380* *# S447% 5526+

30 28lde Esed el BT e 2t =3
b2oNe Eo40#  £280%  b34ls b3S 6396+ BY00F  BHCHE
EEOSE ESols  Biles b7le*  677e» bT7B*  b80es  BAIE
BECY  £BSe* £B58  b9a0% bBb2  BOEY® BOEE  £368s
571+ ES74s £380 6306+ 639+ 2006+ 7CISE  rOcle
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NIBUS RxD6 DRIVE CIRGNOSTIC PART 2 MACYLl 27(1006) 07-0CT-76 14:14 PAGE 23% SEG £233
CoREIC.FIL 07-0c7-76 13:50 CROSS REFERENCE TABLE -- MARCRO NAMES
.SCART 10998 1440 ¢
SuﬂTR 1099¢  160S
.§0B2D 1099s  Bee3
§0B20 10998 883D
oP 10998  £532
SERRO 10998 7

.§TYPE 1099s 80N
J§TYPO 10998 824y

. ABS. 087320 ooo

*. ERRORS DETECTED: 0 HARD 2 SOFT

DEFAULT SLOBA.S GENERATED: O

NZR&IC,DZREIC. SEQ/SOLNL:MD/EQ: SDC/CRF /NL: TOC/DGC=DZREIC.P1]
RUN-TIME: 80 80 9 SEC ouns

RUN-TIME RATIC: 24B8-/172=1.

CORE USED: 32K (B3 PQGES)

DOCUMENT PRGES: 233
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