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1.0 INTRODUCTION
1.1 ABSTRA(T

THE RMOS/3/2 DISKLESS DIAGNOSTIC IS A STAND ALONE PROGRAM Wt'I(H
tJSES FUNCTIONAL AND DIAGNOSTIC MEANS TO VERIFY THE OPERABILITY OF THE
DISK SUBSYSTEM EXCLUDING AND INDEPENDENTLY OF THE STORAGE MODULE
DRIVE. IN PARTICULAR, THE PROGRAM SERVES THE FOLLOWING PURPOSES:

TO DETECT ERRORS AND FAULTS IN THE RM MASSBUS ADAPTER:

TO RESOLVE HARDWARE FAJLURES IN RM TO A FIELD REP.ACEABLE
MODULE OR MODULES.

1.2 UNIT UNDER TEST

THE UNIT UNDER TEST (UUT) IS THE RM0S5/3/2 DiSK SUBSYSTEM,
EXCLUDING THE STORAGE MODULE DISK DRIVE AND THE MASSBUS CONTROLLER.

2.0 OPERATING REQUIREMENTS
2.1 HARDWARE REQUIREMENTS

THE FOLLOWING MINIMUM HARDWARE CONF]GURATION, ASSUMED TO BE
OPERATIONAL, IS REQUIRED TO LOAD AND EXECUTE THE RMO0S5/3/2 DISKLESS
DIAGNOSTIC:

PDP-11 PROCESSOR

12K MEMORY

KwWwil-L OR LW11-P CLOCK

PROGRAM LOADING DEVICE

TERMINAL

RH11 OR RH70 CONTROLLER
1 70 8 DISK DRIVES (ANY COMBINATION OF RMOS5'S. RMO3'S CR RM02'S)

2.2 MEDIA REQUIREMENTS
NONE

2.3 PREREQUISITE DJAGNOSTIC PROGRAMS
RM05/3/2 DISKLESS TEST, PT 1

3.0 OPERATING PROCEDURE
3.1 LOADING

SeG 0003
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SEQ 0004

58

59 THE PROGRAM MAY BE LOADED BY EJTHER PAPER TAPE, USING THE
60 STANDARD PAPER TAPE LOADING PROCEDURE, OR XXDP MEDIA, USING THE
g; APPROPRIATE LOADING DEVICE.

63

64

gg 3.2 SWITCH OPTICNS

67 ' THE FOLLOWING SWITCH OPTIONS ARE INVOKED WHEN THE APPROPRIATE
63 SWITCH IS ON,

0

70 SW15 HALT ON ERROR

71 SW14 LOOP ON TEST (CURRENTLY BEING EXECUTED)

72 Sw13 INHIBIT ERROR TYPEOUTS

73 Sw1e UNUSED

74 SW11 INHIBIT TEST ITERATIONS

75 SW10 BELL ON ERROR

76 SW09 LOOP ON ERROK

;g SW08 LOOP ON TEST IN SW07-00

79 THE LOW ORDER 8 SWITCHES ARE USED IN CONJUNCTION WITH SWO8 TO SPECIFY
g? THE OCTAL NUMBER OF THL TEST WHICH THE PROGRAM WiLL LOOP ON.

82

83

gg 3.3 STARTING

86 THE PROGRAM MAY BE STARTED AT LOCATION 200 OR 204, STARTING AT
87 200 WILL BE THE NORMAL STARTING ADDRESS. STARTING AT 204 WILL ENABLE
88 THE RH/RM BASE ADDRESS TO BE CHANGED. IF RUNNING IN A STAND-ALONE
89 ENVIRONMENT, THE PROGRAM USES CONSOLE DIALOGUE TO ALLOW THE OPERATOR
g? TO CONTROL TEST CONDITIONS.

92

93

gg 3.4 HALTING

96 THE PROGRAM (AN BE HALTED BY TYPING CONTROL C fROM THE C(ONSOLE OR
gg BY PRESSING THE HALT SWITCH ON THE PROCESSOR FRONT PANEL.

99
100
%8; 3.5 RESTARTING
}%2 THE PROGRAM (AN BE RESTARTED AT ADDRESS 200 OR 204. (SEE SECTION 3.3)
105
106
%gg 4.0 OPERATOR INTERFACE

09 4.1 PROGRAM [D

10

11 THE PROGRAM TYPES [TS NAME AND MAINDEC NUMBER THE FIRST TIME 7T
}% IS STARTED AFTER BEING LOADED.
14
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115
}}9 4.2 CONSOLE DIALOGUE
118 WHEN THE PROGRAM IS RUNNING IN STAND A_ONE MODE IT ENTERS A
}%8 CONSOLE DIALOGUE SEQNENCE AFTER TYPING THE FROGRAM |
121 THE FIRST QUESTION TYPED QUT IS: ‘“'TYPE HELP TEXT (L) N 2",
122 IF THE OPERATOR RESPONDS WITH A 'v'’, THE PROGRAM WILL TYPE A BRIEF
123 HELP MESSAGE WHICH WILL LIST SWITCH OPTIONS, ETC. ANY OTHER RESPONSE
124 TO THE QUESTION IS CONSIDERED A ‘N'' AND NO HELP TEXT IS TYPED. THIS
129 QUESTION IS ONLY ASKED ON THE INITIAL PROGRAM START AND NOT ON
}S? SUBSEQUENT START=UP'S,
128 ON THE PROGRAM INITIAL START AND WHEN RESTARTING AT LOCATION 204,
129 THE OPERATOR MAY CHANGE THE RH/RM BASE ADDRESSES WITH THE FOLLOWING
130 DIALOGUE.
131
}%% EXAMPLE 1
134 RMCS1=176700 <CR> +NO CHANGE IN ADDRESS
}%2 RMVEC=000254 <CR> ;NO CHANGE IN ADDRESS
;%g EXAMPLE 2
139 RMCS1=176700 177200<CR> ;CHANGE BASE ADDRESS TO 177200
}2? RMVE(C=000254 260<CR> : CHANGE VECTOR ADDRESS TO 260
142 ON THE INITIAL START, THE NEXT QUESTION TYPED IS, °TYPE "A"' 10
143 TEST ALL DRIVES, OR TYPE DRIVE NUMBER(S) AND TERMINATE INPUT WITH
144 A CARRIAGE RETURN'. THEN, °‘DRIVE(S):* IS TYPED AND WAITS FOR THE
145 OPERATOR TO TYPE AN ''A’', TO TEST ALL POSSIBLE DRIVES OR TYPE ANY
146 STRING OF DRIVE NUMBER(S) TO BE TESTED AND TERMINATE THE INPUT WITH A
67 "'CARRIAGE RETURN''. NO COMMAS OR ANY OTHER SEPARATORS ARE NEEDED WHEN
148 ENTERING THE DRIVE NUMBERS AS A STRING. THE PROGRAM ENTERS THE COMMA
149 SEPARTOR AUTOMATICALLY AFTER TYPING EACH NUMBER. ON ALL SUBSEQUENT
Eg? STARTS, ONLY THE 'DRIVE(S):' PROMPT IS TYPED.
i52 THE DIAGNOSTIC THEN INITIALIZES AND REPORTS THE STATUS OF THE
153 DRIVES WHICH WHERE PREVIOUSLY SPECIFIED FOR TESTING. THE FOLLOWING
;gg IS AN EXAMPLE PRINTOUT:
156 ‘UNIT STATUS:
157 0 ONLINE  RMO3
158 1 LOAD DEVICE
159 2 OFFLINE RMOS
160 3 NOT PRESENT
161 4 NOT PRESENT
162 S NOT AN RM05/3/°2
163 6 NOT PRESENT
}gg 7 NOT PRESENT'
166 THE ABOVE UNIT STATUS SHOWS THAT DRIVE O B 2 WILL BE TESTED. WHILE DRIVES
}gg 1, & 3 - 7 WILL NOT BE TESTED.
169 THE DJAGNOSTIC THEN TYPES THE FOLLOWING MESSAGE, BASED ON THE
170 STATUS OF THE DRIVE:
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'DRIVE(S) TO BE TESTED, 0, 2'

IF NO DRIVES ARE AVAILABLE FOR TESTING, THE FOLLOWING MESSAGE wiLL BE
TYPED TO THE OPERATOR:

‘DRIVE(S) TO BE TESTED, NONE'

THE PROGRAM WILL THEN, EITHER START TESTING THE DRIVES AVAILABLE FOR
TESTING OR RETURN TO THE BEGINNING OF THE PROGRAM AND WAIT,

ONCE THE DRIVES START TESTING, THE FOLLOWING MESSAGE WILL OCCUR
AS EACH DRIVE BEGINS TO BE TESTED:

'DRIVE 0O
DRIVE 2'

AFTER ALL THE DRIVES ARE COMPLETELY TESTED, THE END OF PASS
MESSAGE WILL BE TYPED (SEE SECTION 4.3) AND THE PROGRAM WILL START
TESTING ALL THE DRIVES AGAIN. THIS WILL CONTINUE UNTIL THE PROGRAM
IS HALTED 8Y THE OPERATOR.

NOTE:  THE LETTER LOCATED WITHIN THE BRACKETS () INDICATES THE TYPE
OF RESPONSE REQUIRED B8Y THE USER, D=DECIMAL, O=0CTAL AND
L=LETTER.,

4.3 PROGRESS REPORTS

AN END OF PASS REPORT OCCURS EACH TIME THE PROGRAM IS EXECUTED
FOR ALL DEVICES IN THE TEST QUE. THE END OF PASS REPORT [S AS FOLLOWS.

'END OF PASS 1!

THE FOLLOWING MESSAGE WILL ALSO OCCUR If THERE WERE ERRORS SINCE
THE LAST END OF PASS REPORT,

*TOTAL ERRORS SINCE LAST REPORT A

4.4 PERFORMANCE REPORT

NO PERFORMANCE REPORTS ARE GIVEN DURING THE EXECUTION OF THE
PROGRAM,

4.5 PROGRAM HALTS

THERE ARE NO SCHEDULED HALTS DURING THE EXECUTION OF THE PROGRAM,
PROCESSOR HALTS ARE DUE TO THE TRAP CATCHER,

4.6 ERROR REPORTS

THE RM05/3/2 DISK%%?S

DIAGNOSTIC PROVIDES COMPREHENSIVE  ERROR
REPORTS INTENDED TO i

AID IN FAULT RESOLUTION AND (2) MINIM[ZE

SEQ 0006
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REFERENCES TO PROGRAM | ISTINGS.

THE FIRST LINE OF THE ERROR REPORT CONTAINS THE NUMBER OfF THE
UNIT (DRIVE) BEING TESTED, DRIVE TYPE, THE TEST NUMBER, THE ERROR
NUMBER AND THE VALUE OF THE PROGRAM COUNTER WHERE THE ERROR WAS CALLED.
THIS LINE IS FOLLOWED BY THE ERROR MESSAGE: SEVERAL LINES OF TEXT WHICH
GIVE A COMPREHENSIVE DESCRIPTION OF THE ERROR, AND A LIST OF FAILING
MODULES IN ORDER OF DECREASING PROBABILITY. THE ERROR MESSAGE IS
NORMALLY FOLLOWED BY ONt OR MORE PAIRS OF LINES CONTAINING DATA HEADERS
égguE?gA PERTININENT TO THE ERROR, INCLUDING EXPECTED AND ACTUAL TEST

THE FOLLOWING PRINTOUT 1S AN ERROR MESSAGE IN THIS PROGRAM:

DRV# O - RMO3, TEST# 23, ERR# 61, P(=017724
INCORRECT ECC PATTERN GENERATED DURING WRITE
PROBABLE FAULT(S):
(NOT INCLUDING CABLES OR CONNECTORS)
IF MODULE, MB8685,

TED _ECC RECEIVED ECC

EXPEC
13117 175154 017677 003402

X
3
4.7 EXECUTION TIME

PASS 1 OF THE PROGRAM TAKES ABOUT 2 SECONDS. PASS 2 AND
SUBSEQUENT PASSES TAKE 12 SECONDS.
5.0 ENVIRONMENTAL SUPPORT
5.1 PROCESSOR COMPATIBILITY

THE RM05/3/2 DISKLESS DIAGNOSTIC

I
;g?CESSOR. PROVIDING PREVIOUSLY MENT

XECUTABLE ON ANY  PDP-11

S E
JIONED HARDWARE REQUIREMENTS ARE

5.2 DUAL PORT CONF]GURATIONS

THE RM05/3/2 DISKLESS DIAGNOSTIC IS NOT EXECUTABLE ON RMOS/3/2
SUBSYSTEMS HAVING THE DUAL PORT OPTION UNLESS THE DUAL PORY SWIT(H IS
ggg]f}gN I:§B>APPR0PRIATE PORT (A OR B) AND NOT TO THE PROGRAMMABLE

5.3 MEMORY PARJTY HARDWARE

MEMORY PARITY HARDWARE WILL NOT BE USED [ JRING THE EXECUTION OF
THE RM05/3/2 DISKLESS DIAGNGOSTIC.

“g£G 000/
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5.4 MEMORY MANAGEMENT HARDWARE

MEMORY MANAGEMENT HARDWARE WILL NOT BE USED DURING THE RM05/3/2
DISKLESS DIAGNOSTIC.

5.5 ACT11, APT11 COMPATIBILITY
THE RMO5/3/2 DISKLESS DIAGNOSTIC PROGRAM IS COMPATIBLE WITH ACT11
AND APT11 IN BOTH DUMP AND AUTOMATI( MODES. FURTHER, THE PROGRAM WiilL

5éEgUTE A QUICK PASS DURING TME FIRST PASS IN SUPPORT OF QUICK VERIFY

5.6 XXDP COMPATIBILITY

THE RM05/3/2 DISKLESS DIAGNOSTIC FROGRAM IS COMPATIBLE WITH XXDP
IN DUMP AND (HAIN MODES.

5.7 OPERATING SYSTEM COMPATIBILITY

cysren € PROGRAM IS NOT REQUIRED TO BE COMPATIBLE WITH ANY OPERATING

6.0 TEST DESCRIPTION
THE PROGRAM 1S DESIGNED IN A BOTTOM UP MANNER SU(CH THAT EA({H TEST
?EQERALLY USES A MORE COMPLEX SUBSET OF HARDWARE THAN THE PREVIOUS
MODULE CALLOUT IS PREDICATED ON THE ASSUMPTION THAT EARLIER TESTS
HAVE BEEN C(OMPLETED WITHOUT ERROR AND THAT ERRORS ARE DUE TO SINGLE,
NONTRANSIENT HARDWARE FAJLURES.

THE RMO5/3/2 DISKLESS DIAUNOSTIC CAN BE EXECUTED USING AN RH70
OR AN RH11 MASSBUS CONTROLLER.

UNLESS SPECIFIED BY THE OPERATOR OR BY THE ENVIRONMENT TABLE THE
TEST IS REPEATED FOR EACH POSSIBLE DEVICE STARTING WITH DEVICE 0.

THE MODULES WwHICH MAY BE CALLED OUT DURING THE EXECUTION OF THE
TEST ARE AS FOLLOWS:

IF
)

DS
MASSBUS MODULE
THE RADIAL MODULE (RD) IS NOT TESTED BY THIS PROGRAM,

SEQ 0008
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TEST

TEST

1 TRANSFER TEST
PURPOSE :
TO VERIFY THAT THE RM05/3/2 CAN (OMPLETE A REGISTER TRANSFER

ON THE MASSBUS, AND IN PARTICULAR, TO VERIFY THAT '‘TRANSFER’' IS NOT

STUCK [N AN INACTIVE STATE.
PROCEDURE :

THE PROGRAM WRITES AND READS REMOTE REGISTERS FOR THFf
SELECTED DEVICE. REGISTER C(ONTENTS AND PARITY ERRORS ARE
IGNORED, AND THE TEST FAILS IF A 'NONEXISTENT DEVICE ERROR'® OR
BUS TIMEOUT OCCURRS FOR EVERY REGISTER ACCESS. IF THE TFST FAILS
THE PROGRAM JUMPS TO THE END OF PASS HANDLER WHICH SELECTS THF
NEXT DEVICE TO BE TESTED.

PROBABLE FAULT:

THE TEST FAILS IF THE SELECTED DEVICE IS NONEXISTENT OR IS
SWITCHED TO THE PROGRAMMABLE POSITION OR TO THE ALTERNATE PORT.
THE FOLLOWING FAULTS ARE APPLICABLE ONLY WHEN THE DEVICE IS
PRESENT AND 1S SWITCHED TO THE APPROPRIATE PORT.

1. IF MODULE
2. ASYNCHRONOUS MASSBUS MODULE

3. (S MODULE

2 C(TOD TEST
PURPOSE :

TO VERIFY THAT DATA CAN BE TRANSFERRED TO AND FROM THE
RM05/3/2 USING THE CONTROL BUS AND, [N PARTICULAR, TQ VERIFY THAT
"'CONTROLLER TO DEVICE'®' HAS NOT FAILED.

PROCEDURE :

THE TEST WRITES ONES IN REMOTE REGISTERS THEN READS EA(M
REGISTER WHICH WILL WRITE ZEROS N THE REGISTER IF ‘°IF3 CT0D HOLD
H'' IS STUCK AT ONE. THE TEST THEN READS AS MANY REMOTE REGISTERS
AS ARE NECESSARY TO OBTAIN ONE OR MORE ONE BITS.

PROBABLE FAULT:
1. IF MODULE

2. ASYNCHRONOUS MASSBUS MODULE

SEQ 0009
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3 MASSBUS INITIALIZE TEST
PURPOSE :

TO VERIFY THAT THE MASSBUS ADAPTER ]S BEING INITIALIZED BY
THE MASS BUS.

PROCEDURE :

USING CONTROLLER CLEAR TO INITIALIZE THE SELECTED UNIT, THIS
TEST THEN READS MASSBUS ADAPTER REGISTERS TO VERIFY THAT AT LEAST
ONE BIT IS CLEARED. MASSBUS ADAPTER REGISTERS ARE PRESET T0 A
NON ZERO VALUE PRIOR YO CONTROLLER CLEAR.
PROBABLE FAULT:
1. ASYNCHRONOUS MAS3BUS MODULE
2. IF MODULE

3. (S MODULE

4 CLEAR STUCK ACTIVE TYEST
PURPOSE :

TO VERJFY THAT ‘MBA CLR L'' ON THE (S MODULE IS NOT STUCK IN
AN ACTIVE STATE.

PROCEDURE :

CONTROLLER CLEAR IS USED TO INITJALIZE THE SELECTED UNIT,
AFTER WHICH 1°'S ARE WRITTEN IN ERROR REGISTERS 1 AND 2 AND
MAINTENANCE REGISTER 1. IF ANY 1 BITS CAN BE READ BACK THE TEST
IS OK, ELSE, "MBA CLR L'' IS PROBABLY STUCK ACTIVE.

PROBABLE FAULT:
1. (S MODULE
2. IF MODULE

3. ASYNCHRONOUS MASSBUS MODULE

SEQ 0010
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S TRISTATE TRANSFER TEST
PURPOSE :

TO VERIFY THAT THE PATH TO AND FROM THE MASSBUS ADAPTER
TRI-STATE REGISTER BUS IS NOT STUCK AT ONE OR ZERO AND THAT EACH
BIT POSITION IS INDEPENDENT.

PROCEDURE :

THIS TEST PRESETS MASSBUS ADAPTER REGISTERS TO A NONZERO
VALUE, THEN, ASSUMING THE REGISTERS ARE PRESET, IT (LEARS THEM
USING A MOVE INSTRUCTION. THE TEST THEN READS AS MANY REGISTERS
QSSJ{?ONNECESSARY TO OBTAIN ONE OR MORE ZEROS FROM EACH B]T

THE TEST CLEARS MASSBUS ADAPTER REGISTERS, THEN, ASSUMING
THE REGISTERS ARE CLEARED, IT LOADS THEM WITH ONES AND READS AS
MANY REGISTERS AS IS NECESSARY TO OBTAIN ONL OR MORE ONE BITS IN
CACH BIT POSITION.

FINALLY, THE TEST WRITES A SINGLE ONE BIT PATTERN IN BIT 0
OF SELECTED REMOTE REGISTERS AND VERIFIES THAT THE PATIERN (AN BE
READ BACK, THE ONE BIT IS SHIFTED AND THE TEST REPEATED FOR ALL
BiT POSITIONS.
PROBABLE FAULT:
1. ASYNCHRONOUS MASSBUS MODULE
IF MODULE
CS MODULE

DS MODULE

HoOwW N
L T 1

6 REGISTER SELECT TEST
PURPOSE :

TO VERIFY THAT THE REGISTER SELECT LINES ARE NOT IN A STUCK
POSITION.

PROCEDURE :

EACH REGISTER SELECT LINE IS TESTED BY WRIVING JEROS IN
THOSE DEVICE REGISTERS FOR WHICH THE LINE MUST BE ZERQ, THEN
WRITING ONES IN THOSE DEVICE REGISTERS FOR WHICH THE LINE MUST BE
ONE, THE ZERO REGISTER IS READ BACK AND IF THE SELECT LINE IS
STUCK AT ZERO, THE ZERO REGISTER WILL CONTAIN ONES. THE PROCESS
IS REPEATED TO DETECT A STUCK AT ONE FAULT, EXCEPT I i THIS CASE,
THE ONES REGISTER IS WRITTEN FIRST,

SEQ 001N
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4

REGISTER SELECT LINES 1,
MANNER.; SELECT LINE 6 S EXP

PROBABLE FAULT:
1. IF MODULE
2. ASYNCHRONOUS MASSBUS MODULE

AND 8 ARE TESTED IN THIS
Y TESTED IN THE "'ILR TEST'.

527 TEST 7 DRIVE TYPE TEST

529 PURPOSE :

53 TO TEST THE '"DRIVE TYPE'' REGISTER, RMDT.
533 PROCEDURE :

535 THE PROGRAM READS RMDT AND VERIFIES THAT THE RESULT
536 CORRESPONDS TO A SINGLE PORT OR DUAL PORT RMOS, RMO3 OR RMO2 DRIVE.

538 PROBABLE FAULT:
540 1. IF MOULE

546 TEST 10 DEVICE AVAILABLE TEST

548 PURPOSE :

550 TO VERIFY THAT DEVICE AVAILABLE STATUS IS SET,
552 PROCEDURE :

554 THE PROGRAM TESTS ‘DVA'',BIT 11 OF RM(S1.

556 PROBABLE FAULT:

558 1. IF MODULE

564 TEST 11 SEARCH TIMEOUT TEST
566 PURPOSE :

568 TO VERIFY THAT THE SEARCH TIMEQUT ONE SHOT SETS 'OPI*’,
569 EXCEPT WHEN ‘'SEARCH TO DISABLE'' IS ACTIVE.
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TEST

PROCEDURE :

WITH SEARCH TIMEOUT DISABLED, THE TEST EXECUTES A DATA
COMMAND TO THE POINT WHERE ‘P ENABLE SEARCH'' IS ASSERTED,
AFTER WAITING A SUFFICIENT PERIOD AND VERIFYING THAT OP]
{EA¥OBP§E§éTEHE TEST ENABLES SEARCH TIMEOUT AND VERIFJES

PROBABLE FAULT:
1. (€S MODULE
NOTE : IT IS ASSUMED THAT THE ''SET OP] TEST'' HAS

ALREADY PASSED, THUS MAKING THE IF MODULE
AN [MPROBABLE FAULT.

12 SET DTE TEST
PURPOSE :

IN ADDITION TO VERIFYING THAT ‘DRIVE TIMING ERROR'' (AN
BE SET BY THE (S MODULE, THIS TEST ALSO VERIFIES

*  THAT 'MAINTENANCE SECTOR COMPARE'' IS NOT STUCK AT ONE
OR ZERO.

*  THAT "ENABLE SEARCH'' IS NOT STUCK AT ONE OR ZERO.
PROCEDURE :

(1) INJTIALIZE AND VERIFY THAT 'DTE'* IS RESET, THEN
SET MAINTENANCE INDEX PULSE AND VERIFY THAT DTE IS STILL
RESET. THIS TEST WILL INSURE THAT THE SECTOR COMPARE FLOP
IS NOT STUCK AT ONE.

(2) EXECUTE A DATA COMMAND IN MAINTENANCE MODE TO
THE POINT WHERE SEARCH IS ENABLED, 1.E., P EN SEARCH H IS
IS ACTIVE. SET AND RESET THE SECTOR PULSE TO SET "'CS3 EN
SEARCH'" FLOP, AND CLOCK °'CSS SECTOR COMPARE'' FLOP WHICH
SHOULD NOT SET. SET SECTOR PULSE AND VERIFY THAT DTE IS
RESET. THIS TEST FAILS IF J INPUT TO SECTOR COMPARE FLOP
IS STUCK AT ONEC.

REPEAT, BUT SET MAINTENANCE SECTOR COMPARE AND VERIFY
THAT DTE SETS. THIS TEST FAILS IF MAINTENANCE SECTOR
COMPARE [S STUCK AT ZERO.
PROBABLE FAULT:
1. (S MODULE

2. DS MODULF

SEQ 0073



TEST 13 FORMAT CHANGE TEST
PURPOSE :

TO VERIFY THAT A CHANGE IN FORMAT [NHIBITS SFARCH
ENABLE UNTIL 7HE NEXT INDEX PULSE.

PROCEDURE :

THE TEST WILL USE 'DTE' FOR VISIBILITY OF 'CS3 EN
SEARCH H'',

THE FOLLOWING STEPS ARE EXECUTED:

(1) INITIALIZE AND SET THE FORMAT TO 18 BIT MODE
TO SET ''CS3 FMT (CMANGE'® FLOP.

(2) EXECUTE A DATA COMMAND TO THE POINT WHERE SEAR(H

[S ENABLED BY THE SEQUENCER.
(3) SET 'MAINTENANCE SECTOR COMPARE'’, THEN SET

"MAINTENANCE SECTOR PULSE'" TO CLOCK “'CS3 EN SEARCH' FLOP

WHICH SHOULD NOT SET BECAUSE OF THE FORMAT (HANGE.

«4) RESET SECTOR PULSE TO CLOCK ''CS5 SECTOR (OMPARE"’
FLOP WHICH WILL NOT SET [F "'CS3 EN SEARCH H'' IS INACTIVE.

(5) SET SFCTOR PULSE AND VERIFY THAT DRIVE TIMING
ERROR |S RESET.

(6) SET AND RESET INDEX PULSE TOCLEAR THE FORMAT
(HANGE FLOP.

(7) SET AND RESET SECTOR PULSE TO SET ''CS3 EN SEARCH''

FLOP AND ''CS5 SECTOR COMPARE'' FLOP.

(8) SET SECTOR (OMPARE AND VERIFY THAT DTE IS SET.
REPEAT THE TEST WITH A FORMAT CHANGE FROM 18 BIT MODE

TO 16 8IT MODE.
PROBABLE FAULT:
1. (S MODULE

TEST 14 PROM STROBE TEST
PURPOSE :
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TO VERIFY THAT WORD CLOCK AND PROM STRORE (AN BE MANIPULATED
IN MAINTENANCE MODE.

PROCEDURE :

INITIALIZE AND SET 16 BIT MODE, THEN SEQUENCE ~wf
MAINTENANCE (LOCK UNTIL PROM STROBE SETS. ]SSUE =-- MORE
MAINTENANCE CLOCK PULSES AND VERIFY THAT PROM STRORE RESETS.
PROBABLE FAUL:

1. (S MODULE

2. DS MODULE

15 SYNC WORD COUNT INHIBIT TpST
PURKFOSE :

TO VLRIFY THE FOLLOWING DURING READ COMMAND:

v THAT *'CS& P LFS'' (LOOKING FOR SYNC) GOES ACTIVE.
=  THAT "LOOKING FOR SYNC'' INHIBITS THE WORD COUNT
PROCEDURE :

A READ COMMAND IS SETUP AND EXECUTED TO THE POINT
WHERE "LOOKING FOR SYNC'' SHOULD BE ACTIVE, WITH THE
PROGRAM VERIFYING THE TRANSITION OF THE SIGNAL. THE
PROGRAM THEN SUPPL IES A SERJES OF BIT CLOCKS AND VERIFIES
THAT "PROM STROBE'* NEVER GOES ACTIVE.

PROBABLE FAULT:
1. €S MODULE IF LFS FAILS,

2. DS MODULE IF PROM STROBE FAILS.

1¢ SYNC DETECTION TEST
PURPQSE :

10 VERIFY THAT THE APPROPRIATE SYN( PATTERN |5
RECOGNIZED.

PROCEDURE :
THE TEST EXECUTES A READ COMMAND [N MAINTENANCE MODE,

SEQG 0015
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762
743
744
765
746
247
748
749
750
751

752
753
754
755
756
757
758
759
760
761

762
763
764
765
766
767
768
769
770
771

772
775
774
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USING BIT 10 OF THE MAINTENANCE REGISTER (RMMR1) TO SIMULATE
THE SYNC BIT STREAM, AND USING PROM STRGBE TO DETERMINE
It THE SYNC PATTERN HAS BEEN DETECTED.

THE SYNC PATTERN IS 00011001, WITH THE LEFT MOST
BIT REPRESENTING THE LAST BIT OF THE STREAM,

PROBABLE FAULT:
1. DS MODULE
2. (S MODULE

17 ABORT SYNC DETECTION TEST
PURPOSE :

TO VERIFY THAT 'WORD COUNT [NHIBIT'* IS RESET JfF A
'"DRIVE TIMING ERROR'' OCCURS DURING SYNC DETECT.ON.

PROCEDURE :

A READ COMMAND IS INITIATED IN MAINTENANCE MODE. wHEN
"LOOKING FOR SYNC'' GOES ACTIVE, THE TEST FORCES A DRJVE
TIMING ERROR AND USES PROM STROBE TO VERIFY THAT “WORD
COUNT INHIBIT'® HAS BEEN RESET.

PROBABLE FAULT:

1. DS MODULE

20 SYNC GENERATION TEST
PURPOSE :

TO VERIFY THAT THE APPROPRIATE SYNC PATTERN IS
GENERATED DURING A FORMAT OPERATION.

PROCEDURE :

THE TEST EXECUTES A WRITE HEADER AND DATA (OMMAND
IN MAINTENANCE MODE, AND VERIFIES THAT THE CORRECT SYNC
PATTERN IS GENERATED BY MONITORING WRITE DATA AT THE MAIN-
TENANCE REGISTER (RMMR1),
PROBABLE FAULT: .

1. DS MODULE

SEQ 001¢
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799
8C0
80
802
803
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21 WRITE MEADER TEST
PURPOSE :

TO TEST THE OPERATION OF (1) THE DATA BUFFER AND SHIFT
REGISTER AS WCLL AS (2) THE ECC GENERATION DURING WRJTE,

PROCEDURE :

A WRITE HEADER AND DATA COMMAND S EXECUTED IN MAINTENANCE
MODE. THE TEST VERIFIES HEADER WORDS ONE AND TWO AND THE
ggglg?egACTER USING THE WRITE DATA BIT OF THE MAINTENANCE

L .

AN RMO2/3 USES CYLINDER 822., TRACK 4., SECTOR 31, AND
16 BIT FORMAT FOR THE TEST, WHICH CORRESPONSE TO THE FOLLOWING:

HEADER:
WORD 1 - 1101001100110110
WwORD 2 - 0000010000011111

AN RMOS5S USES CYLINDER 822., TRACK 18., SECTOR 31. AND
16 BIT FORMAT FOR THIS TEST, WHI(M CORRESPONSE TO THE FOLLOWING:

HEADER:
WORD 1 - 1101001100110110
WORD 2 - 0001001000011 11
PROBABLE FAULT:
1. DS MODULE OR MASSBUS MODULE

2Z HEADER COMPARE TESTY
PURPOSE :

TO CHECK THE OPERATION OF (1) THME SHIFT REGISTER AND
g?;ﬁ BUFFER AS WELL AS THE (2) CRC GENERATOR DURING

PROCEDURE :

THE TEST EXECUTES A READ HEADER AND DATA COMMAND IN
MAINTENANCE MODE USING BIT 10 OF THE MAINTENANCE REGISTER
(RMMR1) TO SIMULATE THE DATA BITS FOR THE FIRST AND SECOND

SEQ 0017
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856
857
858
859
860
861
862
863
864
865
866
8o/
868
869
870
871

872
873
874
875
876
877
878
879
880
881

882
383
884
885
886
88/
888
889
890
891

892
893
894
895
896
897
898
899
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HEADER WORDS AS WELL A5 THE CRC CHARACTER. THE (RC CHARACTER S
IS FAULTED, AND THE TEST VERJFIES THAT A (R( ERROR ]S DETECTED,
ADDITIONALLY, THE TEST VERIFIES THAT HEADER WORDS ONE AND TwO
ARE CORRECTLY TRANSFERD TO MEMORY.

THE TEST USES THE SAME HEADER AS IN THE PREVIOUS TEST EXCEPT
THAT BIT 15 IS INVERTED.

PROBABLE FAULT:

1. DS OR IF MODULE IF CRC ERROR NOT DETECTED;

2. DS OR MASSBUS MODULE IF DATA INCORRE(T

23 ECC GENERATION TEST
PURPOSE :
TO CRECK ECC OPERATION DURING WRITE.
PROC_DURE :
A WRITE DATA (OMMAND S EXECUTED IN MAINTENANCE
MODE. ALL ONES DATA FIELD |S USED, AND THE TEST VERIFIES
THE ECC CHARACTER VIA THE WRITE DATA BIT OF THE MAINTENANCE
REGISTER. THE DATA FIELD IS NOT VERIFIED.
PROBABLE FAULT:

1. DS MODULE

26 ECC DETECTION TEST
PURPOSE :

TO CHECK THE ECC GENERATION DURING READ.
PROCEDURE :

THE TEST EXECUTES A READ DATA (OMMAND [N MAINTENANCE
MODE, AN ALL ONES DATA FIELD IS USED, HOWEVER THE LAST DATA
WORD IS FAULTED.

THE TEST VER]F]
AND THAT (2) THE POS

PROBABLE FAULT:
DS MODULE

ES (1) THAT AN ECC ERROR IS DETECTED
ITION AND PATTERN REGISTERS ARE VALID.

SEQ 0018
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&7

»B0

001100
104000
000004

000011
000012
000015
000200
177776
177776
177774
177772
177570
177570

000000
000002

000003
000004
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: *LAST REVISION 04-APR=-81

JTITLE CZRMQBO RMQS5/3/2 DSKLS TST 2

s*COPYRIGHT (C) 1981
;*DIGITAL EQUIPMENT CORPORAT]ON
. *COLORADO SPGS., (0. 80919

*

1 «PROGRAM BY MIKE LEAVITT

®
:*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDE(C SYSMA(

; *PACKAGE (MAINDE(-11-D7QA(~(5), 1R-MAR-81
.
SBTTL OPERATIONAL SWITCH SETTINGS

SWITCH

15

— —d o

O =NIWH NN OO~

S Uy By W,y Wy, VW

LN B N B B A B 2 I B N N N N R

Ve Sy Gy By Wy By BN, v,

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEQUTS
INHIBIT JTERATIONS
BELL ON ERROR

LOOP ON ERROR

LOOP ON TEST IN SWR<7:0»
TN128

TNG4

TN3?

TN16

TNS

TN4

N2

TN1

.SBTTL BASIC DEF INITIONS
:*INITIAL ??88555 OF THE STACK POINTER we+ 1100 wew

+sBASIC DEFINITION OF ERROR CALL
«:BASIC DEFINITION OF SCOPE CALL

;. (ODE FOR HORIZONTAL TAB
;. CODE FOR CARRIAGE RETURN

;:CODE_FOR CARRIAGE RETURN-LINE FEED

;s PROGRAM INTERRUPT REQUEST REGISTER

; sHARDWARE SWITCH REGISTER
; sHARDWARE DISPLAY REGISTER

STACK =

£RROR = EMT

SCOPE = ]07

Q;HISCELLA?gous DEF INITIONS

LF = 12 ;;CODE FOR LINE FEED
(R = 15

CRLF = 200

ggw P = 177776 ; sPROCESSOR STATUS WORD
STKLMY = 177774 ;2STACK LIMIT REGISTER
PIRQ = 177772

DSWR = 177570

DD]SP = 177570

; *GENERAL RJURPOSE REGISTER DEFINITIONS

RO = 20 :;GENERAL REGISTER

R1 = 1 : ;GENERAL REGISTER

=P = %2 s sGENERAL REGISTER

R3 = %3 ;;GENERAL REGJISTER

R& - 26 ;JGENERAL REGISTER

~EQ 0019
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BAL 1 [EFINITIONS

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
G0O0004
000002
000001
061000
000400
000200
000100
000040
000020
000010
000004
000092
000001

100000
040000
020000
010000
004000
002000
601000
000400
000200
000100
000040
000620

:*PRIORI
PRQ
PR1
PR2
PR3
PR&
PRS
PR6
PR7

se"'SWITC
SW1s
SWi4
Sw13
SW1e
Sw11
SW10
SW09
SW08
SwWo7
SW06
SWO05
SW04
SW03
Sw02
SWO1
SW00
SW9=SW)9
SW8=SW08
SW7=SW(7
SWé=5W06
SWS=SW0S
SW&=SW04
SW3=SWw03
SW2=Sw0?2
Sw1=SW01
SW0=SW00

;*DATA B
BITIS
BIT14
81

DD xODDOD
Ll L B S Y e Y Y )
B B R s b B e B e |
QOOOOO —t b=t
£ N0 N OO PO

BOwaHHrHRHODRRODLENTXT

inn it w

TY

it

nunn

IT

LE I A T O IO T T T I O I L |
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1§ ; ;GENERAL REGISTER
16 : ;GENERAL REGJSTER
44 :;GENERAL REGISTER
16 ::STACK POINTER

¥4 : :PROGRAM COUNTER
LEVEL DEFINITIONS

0 ::PRIORITY LEVEL O
40 s:PRIORITY LEVEL 1
100 ::PRIORITY LEVEL 2
140 ::PRIORITY LEVEL 3
200 ::PRIORITY LEVEL &
240 ::PRIORITY LEVEL S
300 ::PRIORITY LEVEL 6
340 ;:PRIORITY LEVEL 7

REGISTER'' SWITCH DEF INITICNS
100000

40000

20000

10000

4000

2000

1000

400

200

100

40

20

10

4

2

1

DEFINITIONS (B]T00 TO BIT15)
00000

40000
20000
10000

EQ 0020
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HBAL .

DEF INITIONS

00000
000004
00000¢
000001
001000
000400
000200
00C100
000040
000020
060010
000004

000002
000001

000004
000010
000014
000014
000014
000020
200624
000030
C00034
000060
000064
000240

000000
000002
000004
000006
000010
000012
000014
000016
000020
000022
000022
000024
000026
000030

[ 2
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H HHO =M

O =MW N N OVOOO D
& (O O ®oood

pofeekvefackoodvoforReokoodoeookoodoodeol
B Boicg i it Pt tp B By B fiong et By St g
e f e o v ] e ] ] o —f —f
I i Hnuhun
COOOO0OOCOCH I 1 n
O =PI H OO O

el o Do g By ey o g By g Py
— =~ = — — —¢

:

m
p o]
s
<
m
) e
iy

RESVE(
TBITVEC
TRTVEC
BPTVEC
[0OTVEC
PWRVE C
EMTVE(
TRAPVE (
TKVEC
TPVE(
PIRQVE(

HuH b huhnnann

- L
o

4
10

"'CPU'' TRAP VECTOR ADDRESSES

;s TIME QUT AND OTHER ERRORS
::B$§'ESY$D AND [LLEGAL INSTRUCTIONS

;s TRACE TRAP

; ;BREAKPOINT TRAP (RPT)

2 INPUT/Z0UTPUT TRAP (JOT) o«STOPEs»
::POMER FAIL

J:EMULATOR TRAP (EMT) «+ERROR»»
::"'TRAP'' TRAP

;:T1TY KEYBOARD VECTOR

;:7TY PRINTER VECTOR

: ;PROGRAM [NTERRUPT REQUEST VECTOR

.SBTTL RM REGISTER BIT DEFINITIONS
;*RMCST CONTROL STATUS REGISTER

DVA

Fé&

F3

Fe

F1

FO

GO
FNCMSK

JFUNCT]
NOP
ILFO2
SEEK
RECAL
DRV(LR
RLEASE
OFFSET
RTC
RIP
PAKACK
PACACK
ILF24
ILF26
SEAR(H

HHunumhaovHuR

LE I T T T T I T LI T IO [ OO R IO T "E

BIT11 sDEVICE AVAILABLE-READ ONLY
BITOS sFUNCTION CODE

BITO4 ;FUNCTION CODE

8IT03 JFUNCTION CODE

81702 ;FUNCTION CODE

BITO1 JFUNCTION CODE

8IT00 ;60 BIT

000077 sFUNCTION CODE MASK
CODES (BITS 01-05 OF RM(S1)

000000 sNOP COMMAND

000002 ¢ ILLEGAL COMMAND

000004 :SEEK COMMAND

000006 sRECAL IBRATE C(OMMAND
000010 :DRIVE CLEAR COMMAND
0000i2 ;RELEASE COMMAND

000014 ;OFFSET COMMAND

000016 JRETURN TO CENTERL INE (OMMAND
000020 ;READ IN PRESET COMMAND
000022 ;PACK ACKNOWLEDGE COMMAND
PAKACK

000024 ; ILLEGAL COMMAND

000026 s JLLEGAL COMMAND

000030 . SEARCH COMMAND

SEQ 0021



IRMQBO RM(QS/3/2 DSKLS TST 2
™ REGISTER BIT DEFINITIONS

714

715
716
717
718
718
7¢0
¢
722
723
724
725
726
727
728

9
730
731
732
733
734
735
736
737
734
739
740
761
742
743
744
745
746
747
748
749
750
751
752

754
755
756
757
758
759

761
762
763

000030
200032
0003934
000036
000040
000042
000044
000046
000050
000052
000054
000056
000060
000062
000064
00G066
0000670
000072
000074
0C0076

010000
004000
002000
001000
009400

000020
000010
000004
000002
000001

177400
000377

100000
040000
020000
010000

J 2
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ILF30 = 000030 ;ILLEGAL COMMAND

ILF32 = 000032 . ILLEGAL (OMMAND

iLF34 = 000034 : ILLEGAL COMMAND

ILF36 = 000036 ; ILLEGAL COMMAND

[LF40 = 000040 s ILLEGAL COMMAND

ILF4e = Q00042 ;ILLEGAL COMMAND

[LF&44 = 000044 ;ILLEGAL COMMAND

ILF46 = 000046 :ILLEGAL COMMAND

wCD = 000050 JWRITE CHECK DATA COMMAND
wCH = 000052 JWRITE CHECK HEADER AND DATA
ILF54 = 000054 ;ILLEGAL COMMAND

ILFS6 = 000056 ;ILLEGAL COMMAND

WD = 000060 ;WRITE DATA COMMAND

WH = 000062 ;WRITE HEADER AND DATA (OMMAND
ILF64 = 000064 ;ILLEGAL COMMAND

ILF66 = 000066 s JLLEGAL COMMAND

RD = 000070 JREAD DATA COMMAND

RH = 000072 ;READ HEADER AND DATA COMMAND
ILF76 = 000074 ;JLLEGAL COMMAND

ILF76 = 000076 ; ILLEGAL COMMAND

s*RMDA DISK ADDRESS REGISTER

s TRACK ADDRESS DEFINITIONS

TA16 = BIT1?2 :TRACK ADDRESS 16.

TA8 = 8ITN : TRACK ADDRESS 8.

TA4 = 8IT10 : TRACK ADDRESS 4

TA2 = BIT09 ; TRACK ADDRESS 2

TAl = BITO8 s TRACK ADDRESS 1

- SECTOR ADDRESS DEF INITIONS

SA16 = BIT04 sSECTOR ADDRESS 14.

SAS8 = BITO3 s SECTOR ADDRESS 8.

SA4 = BIT02 ;SECTOR ADDRESS 4

SA2 = BITOY sSECTOR ADDRESS 2

SA1 = BIT00 :SECTOR ADDRESS 1

:TRACK & SECTOR MASKS

TADMSK = 177400 s TRACK ADDRESS MASK
SADMSK = 000377 :SECTOR ADDRESS MASK
;*RMDS DRIVE STATUS REGISTER

ATA = BIT1S SATTENTION ACTIVE

ERR = BIT14 > COMPOSITE ERROR

PIP = BIT13 ¢POSITIONING [N PROGRESS
MOL = BIT1? MEDJUM ON LINE

WRL = BITN ;WRITE LOCK

LBT = BIT10 sLAST BLOCK TRANSFERRED
PGM = B8IT09 ; PROGRAMMABL £

DPR = 81108 ;DRIVE PRESENT

DRY = BiTQ7 ;DRIVE READY

vv = BIT06 ;VOLUME VALID

oM = BIT00 ;OFFSET MODE ACT]VE
;*RMER1 ERROR REGISTER #1
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764
765
766
767
768
769
770
771

772
773
774
775
776
277
778
779
780
781

782
783
784
785
786
787
788
789

100000
040000
020000
010000

000100
000040
000020
000010
000004
000002
000001

115760

000377

002000
001000
000400
000200
000100

003700

K 2
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DCK
UNS
OP]
DTE
WLE
[AE
AOE
HCRC
HCE
ECH
WCF
FER
PAR
RMR
ILR
ILF

ND TMSK

;DATA (HECK ERROR
;DRIVE UNSAFE
;OPERATION INCOMPLETE
;DRIVE TIMING ERROR
;WRITE LOCK ERROR

s INVALID ADDRESS ERROR
sADDRESS OVERFLOW ERROR
+HEADER (R(C ERROR
;HEADER COMPARE ERROR
;ECC 'MARD'' ERROR
JWRITE CLOCK FAILUNS
:FORMAT ERROR

;PARITY ERROR

JREGISTER MODIF ICATION REFUSED
;ILLEGAL REGISTER
sILLEGAL FUNCTION

CK!DTE !WLE !AOE !HCRC !HCE !ECH!WCF !FER

et~ — — — —¢ — —4 —
\elelelelelele el Bl
PN NN OO O RIS

L T L T T O T 1 O EO T T T B U

B B Sy By By By sy By Sy gt By B B By P B
.

-—
o
(]

O OO OooOOoEOODODEE@

:"NDTMSK'' IS USED TO MASK ERROR REGISTER 1 DURING NON - DATA
;COMMANDS, T1.E., HOUSEKEEPING AND POSITIONING COMMANDS

;*RMAS  ATTENTION SUMMARY REGISTER

ATNMSK = 377 ;MASK FOR ATTENTION BJTS
;*RMLA  LOOK AHEAD REGISTER

SC4 = 8IT10 sSECTOR COUNT = 16
SC3 = BIT09 ;SECTOR COUNT = 8

SC2 = 817108 sSECTOR COUNT = 4

SC1 = 8]7107 sSECTOR COUNT = 2

SCO = BITO6 ;SECTOR COUNT =1
SCTMSK = 003700 ;SECTOR COUNT MASK
J*RMMR1 MAINTENANCE REGISTER M1

SWRITE ONLY BITS

DB(CK = BIT15 ;DEBUG CLOCK

DBEN = BIT14 ;DEBUG CLOCK ENABLE
DEBL = BIT13 :DIAGNOSTIC END OF BLOCK
MSEN = BIT12 sSEARCH TIMEOUT ENABLE
MCLK = BIT11 JMAINTENANCE CLOCK
MRD = 8IT10 ;READ DATA

MUR = BI109 JUNIT READY

MOC = BITO8 sON CYLINDER

MSER = BITQ7 : SEEK _ERROR

MDF = BIT06 ;DRIVE FAULT

MS = BITOS . SECTOR PULSE

MWP = BJTO3 sWRITE PROTECT

) = BIT102 s INDEX PULSE

MSC = BITO1 ;SECTOR COMPARE

DMD = BITOO ;DIAGNOSTIC MODE

-READ ONLY BITS

0CcC = BIT15 ;OCCUPIED

RG = BIT14 ;RUN AND GO

SEQ@ 0023
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821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839

020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
051401

100000
040000
920000
004000

020024
C24024

010000
004000
002000
000200
161577

001777
176000

L 2
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EBL
REX
ESRC
PLFS
ECRC
PDA
PHA
CONT
w(
EECC
MWD
LS
LST
DMD
MRTAAA

J*RMDT

NSA
TAP
MOH
DRQ

SNGPRT
DULPRT

; *RMOF
FMT16
€C]
HC
OfFD
XNUOF
J*RMD(

CYLMSK
XNUDC

; *RMMR?

JEND OF BLOCK
JEXCEPTION
JENABLE SEAR(H
JLOOKING FOR SYNC
JENABLE CRC out
;DATA AREA
;HEADER AREA

s CONT INUE

JWORD CLOCK
JENABLE ECC OUT
;WRITE DATA BIT
;LAST SECTOR
JLAST SECTOR AND TRACK
;DIAGNOSTIC MODE

OO DODODODODOO®D
L R K R el T Y T
—t e ) —f — —d — — — =
QOO OOCOOO s ——
=2 PON SO N VO 2N

oo fvo)
et b
——
OO
o

L T T O O 7 I A T I 1 O ]

DMD !MUR ! DBEN !MOC !MSEN
DRIVE TYPE REGISTER

= B]T1S ;NOT SECTOR ADDRESSED = 0
= BIT14 ;TAPE DRIVE = 0

= BJT13 sMOVING HEAD = 1

= BITN ;DRIVE REQUEST REQUIRED

= 020024 ;SINGLE PORT DRIVE TYPE

= 024024 ;DUAL PORT DRIVE TYPE
OFFSET REGISTER

= BIT1? ;16 BIT WORD FORMAT

= BITH sECC INHIBIT

= BIT10 ;HEADER COMPARE INHIBIT

= 81107 ;OFFSET FORWARD

= 161577 JUNSED BITS OF RMOF
DESIRED CYLINDER ADDRESS REGISTER

= 001777 JMASK FOR CYLINDER ADDRESS
= 176000 SUNSED BITS CF RMDC

MAINTENANCE REGISTER #2

:READ ONLY BITS

ROA
RGB
TAG
TST
CC

= B8l7 ;PORT A REQUEST

;PORT B REQUEST

;TAG CONTROL

;COMMAND SECUENCE TEST BIT
;CONTROL OR CYLINDER TAG
sCONTROL OR HEAD TAG
:TAG BUS

. TAG BUS

:TAG BUS

; TAG BUS

;TAG BUS

JTAG 8BUS

;TAG BUS

JTAG BUS

:TAG BUS

-

LL O T I T I OO T O I LI LI ¥4
DODDOEODODEHOERODOT L
g vy sy Mg Sy ey Sung Prmg Py Bug By o e e
o)}~ ] g o mf —g
OOOQOOQOOOQT ~b ot et s b
2PN SN0 N OO — NN

SEQ 0024
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872
873
874
875
876
877
878
879
880
881

882
883
884
885
886
887
868
889
890
821

892
893
894
895
896
857
898
899
900
901

907
903
904
905
906
907
910

911
912
913
914
915
916
917
918

000001

100000
340000
020000
010000
004000
002000
000200
000010
001567

100000
040000

000000
000006
000012
000014
000016
000020
000024
000026
000030
000032
000034
000036
000040
000042
000044
000046
000050
000052
000054
000056
000060
000062
000064
000066
000070
000072
000074
000076

000077

M 2
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B8RO0
: *RMER?

BSE
Sk
OPE
1v(C
LSC
L8(
pv(
DPF
XNUERZ2

.SBTTL

MSE
JSE

JSBTTL

RM(S1
RMDA
RMDS
RMER1
RMAS
RMLA
RMMR1
RMDT
RMSN
RMOF
RMDC
RMHR
RMMR2
RMER?Z
RMEC1
RMEC2
ILRGS0
ILRG5?2
ILRG34
ILRGS6
ILRG6O
ILRG6Z
JLRG64
ILRG66
ILRG70
ILRG7?2
ILRG74
ILRG76

1DXMSK
LSBTTL
;*RM(CS1

= BIT00 ;TAG BUS

ERROR REGISTER ?

= BIT1S :BAD SECTOR ERROR

= BIT14 ;SEEK INCOMPLETE

= BIT13 :OPERATOR PLUG ERROR

= BIT12 ; INVALID COMMAND ERROR

= BIT1 ;:LOSS OF SYSTEM CLOCK

= BIT10 ;LOSS OF BIT CLOCK

= BIT07 ;DEVICE CHECK

= BIT03 ;DATA PARITY ERROR

= 001567 ;UNSED BITS OF RMER?
PROGRAM MNEMONICS

= BIT1S ;MANUFACTURING DETECTED SECTOR ERROR
= BIT14 ;USER DETECTED SECTOR ERROR
RM REGISTER INDEX VALUES

= 00 ;CONTROL STATUS REGISTER #1
= 06 :DISK ADDRESS REGISTER
=12 ;DRIVE STATUS REGISTER

= 14 ;ERROR REGISTER #1

= 16 ;ATTENTJON SUMMARY REGISTER
= 20 ;LOOK AMEAD REGISTER

= 24 JMAINTENANCE REGISTER

= 26 ;ORIVE TYPE REGISTER

= 30 ;SERIAL NUMBER REGISTER

= 32 :OFFSET REGISTER

= 34 ;DESIRED CYLINDER REGISTER
= 36 :HOLDING REGISTER

= 40 MAINTENANCE REGISTER #2

= 42 ;ERROR REGISTER #2

= 44 ;ECC POSITION REGISTER

= 46 ;ECC PATTERN REGISTER

= 50 ;ILLEGAL REGISTER SO

= 52 ;ILLEGAL REGISTER 52

= S4 ;ILLEGAL REGISTER 54

= 56 :JLLEGAL REGISTER 56

= 60 : ILLEGAL REGISTER 60

= 62 s ILLEGAL REGISTER 62

= 64 :ILLEGAL REGISTER 64

= 66 ;ILLEGAL REGISTER 66

= 70 ;ILLEGAL REGISTER 70

= 72 ;ILLEGAL REGISTER 72

= 74 ;ILLEGAL REGISTER 74

= 76 : ILLEGAL REGISTER 76

= 77 :MASK FOR REGISTER INDEX NUMBER

RH CONTROLLER REGISTER BIT DEFINITIONS
CONTROL STATUS REGISTER M

i - ——

SE@ 0025




CZRMQBO RMOS5/3/2 DSKLS T
RH CONTROLLER REGISTER B

919
920
921

922
923
924
925
926
927
928
929
930
931

932
933
934
935
336
937
938
939
940
941

942
345

946
947
948
949
950
951

952
953
954
955
956
957
958
959

100000
040000
020000
002000
001000
000400
000200
000100

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000007

100000
040000
020000
010000
004000
002000
000100
000010
000004
000002
000001

000000

176700

N 2
?; g MACRO V04,00 4~APR-81 01:29:56 PAGE 4-7

E<INITIONS
SC = BIT15 s SPECIAL CONDIT]ON-READ ONLY
TRE = BIT14 : TRANSFER ERROR
MCPE = BIT13 ;MASSBUS CONTROL BUS PARITY ERROR-READ ONLY
PSEL = BIT10 ;PORT B SELECT
A17 = BITO9 ;ADDRESS EXTENSION
Al6 = BIT08 .ADDRESS EXTENSION
RDY = BIT07 +READY=-READ ONLY
1€ = BIT06 ; INTERRUPT ENABLE
:*RMCS2 RH CONTROL STATUS REGISTER #2
DLT = 8IT15 ;DATA LATE=-READ ONLY
WCE = BIT14 ;WRITE CHECK ERROR-READ ONLY
UPE = BIT13 ;UNIBUS PARITY ERROR
NED = BIT12 NONEXISTANT DRIVE-READ ONLY
NEM = BITN sNONEXISTANT MEMORY~READ ONLY
PGE = 8IT10 :PROGRAM ERROR-READ ONLY
MXF = BIT09 ;MISSED TRANSFER
MDPE = BITO8 ;MASSBUS DATA BUS PARITY ERROR-READ ONLY
OR = 817107 sOUTPUT READY-READ ONLY
IR = BIT06 s INPUT READY-READ ONLY
CLR = BIT05 ;CONTROLLER CLEAR
PAT = BITO4 ;PARITY TEST
BAI = BITO3 sUNIBUS ADDRESS INCREMENT INHIBIT
ue = 817102 sUNIT SELECT
ul = BIT01 JUNIT SELECT
uo = BIT00 JUNIT SELECT
JUNIT SELECT MASK
UNTMSK = 7 JUNIT SELECT MASK
s*RMCS3 RH70 CONTROL STATUS REGISTER #3
APE = BIT15 ;ADDRESS PARITY ERROR
DPEHI = BIT14 :DATA PARITY ERROR HIGH WORD
DPELO = BIT13 :DATA PARITY ERROR LOW WORD
WCEHI = BIT12 sWRITE CHECK ERROR HIGH WORD
WCELO = BIT11 sWRITE CHECK ERROR LOW WORD
DBL = BIT10 ;DOUBLE WORD TRANSFER
IE = BIT06 ; INTERRUPT ENABLE
IPCK3 = BITO3 ; INVERT PARITY CHECK
IPCK2 = BIT02 s INVERT PARITY CHECK
IPCK1 = BITO1 s INVERT PARITY CHEC(CK
IPCKO = BITO0O ; INVERT PARITY CHECK
.SBTTL RH CONTROLLER REGISTER INDEX VALUES
RMCST = 00 ;CONTROL, STATUS REGISTER #1
RMW( = Q2 ;WORD COUNT REGISTER
RMBA = 04 ;BUS ADDRESS REGISTER
RMCS2 =10 ;CONTROL, STATUS REGISTER #2
RMDB = 22 ;DATA BUFFER
RMBAE = 50 ;BUS ADDRESS EXTENSION
RMCS3 = 52 ;CONTROL, STATUS REGISTER #3
ABASE = 1767C0 ;UNIBUS ADDRESS

SEQ 0026
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CZRMQBO RMOS5/3/2 DSKLS TST 2 MACRO Vv04.00 4-APK-81 01:29:56 PAGE 5
TRAP (AT(HER SEQ 0028

! .SBTTL TRAP CATCHER

000000 =0

;*ALL UNUSED LOCATIONS FROM 4 ~ 776 CONTAIN A '* L+ HALT"
:*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
'LOCATION10 CONTAINS O TO (ATCH IMPROPERLY LOADED VE(TORS

000174
000174 000000 DISPREG: .WORD O ::SOF TWARE DISPLAY REGISTER
000176 000000 SWREG:  .WORD O *SOF TWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
, 000260 000137 002752 JMP SNSTART :;JUMP TO STARTING ADDRESS OF PROGHAM
3 00020¢ 000137 002722 IMP SWSTART1 ; CHANGE RH/RM BUS ADDRESS
5 SBTTL  ACT11 HOOKS
. “ﬁl’.ﬁl""lﬂl‘.'l‘."".'.'....'.......'.'l‘".ﬁ’"'t'.itﬁt'tt'ttt
*HOOKS REQUIRED BY ACT11
000210 $SVPC=. ;SAVE PC
900046 .246
000046 021530 $ENDAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 WORD 0 ::2)SET LOC.52 TO ZERO
| 000210 L=$SVPC **“RESTORE PC
)
7 001100 .=1100
8 JSBTTL APT PARAMETER BLOCK
l""..'..’.'..".t.'.‘l*".’*.’..“."".*Qt'...tt'..i..."..-ttt'i..
ser LOCATIONS 24 AND 44 AS REGUIRED FOR APT
!Qt.t"'t’..'ﬁ'.iti.'**"'**"‘ (33 223282 c R 2 2R R X 2 X2 22X 222 R 2222 X
001100 .$X=.  ;;SAVE CURRENT LOCATION
000024 =24 ::SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 500 ZIFOR APT START LP
000044 =44 ::POINT TO APT INDIRECT ADDRESS PNIR.
000044 001100 $APTHDR :-POINT TO APT HEADER BLOCK
001100 .=.8X  :-RESET LOCATION COUNTER
.’ l“'.‘!*"."'..f."t'.‘l.l‘i‘t"...‘.....‘.‘..ﬁ“‘Q.‘Qt...’.*tt"'
“SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP1?! DIAGNOSTIC
" INTERFACE SPEC.
001100 SAPTHD :
001100 000000 SHIBTS: .WORD O ::TW0 HIGH BITS OF 18 BIT MAILBOX ADDR.
001102 001222 SMBADR: .WORD SMAIL - -ADDRESS OF APT MAILBOX (BITS 0-15)
001104 000002 $TSTM:  _WORD 2 “'RUN TIM OF LONCEST TEST
001106 000002 $PASTM: .WORD 2 TTRUN TIME IN SECS. OF 157 PASS ON 1 UNIT (QUICK VERIFY)
001110 000002 SUNITM: _WORD 2 “"ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDED UNIT
001112 000042 . WORD SETEND-SMALL/Z2 ::LENGTH MAILBOX~E TABLE (WORDS)

9 001114 TAGADR= ,
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OMMON TAGS

0

S8
[ Y )
NINIPINY — s — —
OIS

001222
001222
001224
001226

Cor1114

000000
0000C0
0060000

377

000

MACRO v04.00 4

.SBTTL

C 3
~APR-81 (1:29:56 PAGE 6

COMMON TAGS

. '."‘..l't...t".'!"t.lit.ttt...t.l"'..QQQ.I‘...".'.!I‘.'.ltl

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
1eUSED IN THE PROGRAM,

SCMTAG:

$STSTNM:
$ERFLG:
$ICNT:

$LPADR:
$LPERR:
$ERTTL:
$ITEMB:
$ERMAX :
$ERRP( :
$GDADR:
$BDADR :
$GDDAT :

$8DDAT: .

SAUTOR:
$INTAG:

SWR:

DISPLAY:

$TKS:
$TkB:
$TPS:
$TP8:
SNULL :
$FILLS:
SFILLC:
$TPFLG:
STMP(Q:
STMPT :
STMP? :
$TMPI:
$TMPS ;
$TIMES:

$ESCAPE :

377 SBELL:
$QUES :
$CRLF :
SLF:

.=TAGADR
J2START OF COMMON TAGS

WORD O

BYTE 0 ;o CONTAINS THE TEST NUMBER

BYTE 0 ;. CONTAINS ERROR FLAG

.WORD 0 ;cCONTAINS SUBTEST JTERATION COUNT
.WORD 0 ;cCONTAINS SCOPE LOOP ADDRESS

. WORD 0 ;cCONTAINS SCOPE RETURN FOR ERRORS
. WORD 0 ;JCONTAINS TOTAL ERRORS DETECTED

.BYTE 0 ;. CONTAINS ITEM CONTROL BYTE
BYTE 1 .« CONTAINS MAX. ERRORS PER TEST

. WORD 0 ;;CONTAINS PC OF LAST ERROR INSTRUCTION
. WORD 0 . CONTAINS ADDRESS OF °GDOD' DATA

.WORD 0 ;s CONTAINS ADDRESS OF °'BAD' DATA

.WORD V ;. CONTAINS 'GOOD* DATA

WORD 0 ;s CONTAINS *BAD® DATA
.WORD 0 ;sRESERVED--NOT TO BE USED
.WORD 0

.BYTE 0 ;AUTOMATIC MODE INDICATOR

.Esgg 8 22 INTERRUPT MODE INDICATOR

LWORD  DSWR ; sADDRESS OF SWITCH REGISTER

.WORD DDISP s ;ADDRESS OF DISPLAY REGISTER
177560 2:TTY KBD STATUS
177562 ;oTTY KBD BUFFER
177564 J2TTY PRINTER STATUS REG. ADDRESS
177566 J;TTY PRINTER BUFFER REG. ADDRESS

BYTE 0 ;s CONTAINS NULL CHARACTER FOR FILLS
BYTE 2 JcCONTAINS # OF FILLER (HARACTERS REQUIRED
BYTE 12 ;o INSERT FILL CHARS. AFTER A "LINE FEED"
.BYTE 0 ;o TERMINAL AVAILABLE'® FLAG (BIT<07>-0=YES)
.WORD 0 s sUSER DEF INED

.WORD ¢ ;JUSER DEF INED

MWORD O :sUSER DEF INED

.WORD 0 2 JUSER DEF INED

WORD 0 ..USER DEF INED

0 NUMBER OF ITERATIONS
0 ESCAPE ON ERROR ADDRESS
"ASCIZ  <2075<377><377> +:CODE FOR BELL

LASCIL 72/ 2 ;QUESTION MARK
LASCIT <15 :;CARRIAGE RETURN
“LASCIZ <12> JLINE FEED

. tttl’t"tﬁ"lt*l"ltt""t'I‘"Q’l.ti‘t.i..it.tttit"!tt.‘ttttt'tt‘

SRTTL

$+ATAL :
$TESTN:

R . - . PSS

APT MAILBOX-ETABLE

M ASeiAAR SRR3R 2223202222l NN RRSRRR R RN

:;APT MA]LBOX

Y: .WORD  AMSGTY ::MESSAGE TYPE CODE

.WORD  AFATAL ;;FATAL ERROR NUMBER
.WORD  ATESTN ;,;TEST NUMBER

SEQ 0029
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AFT MA[_BOX-ETABLE SEQ 0030

001230 000000 $PASS: .WORD  APASS ; sPASS COUNT
0C1232 000000 $DEV(T: .WORD  ADEV(Y ;;PEVICE COUNT
001234« 000000 SUNIT: _WORD  AUNIT ;2170 UNIT NUMBER
001236 000000 $MSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
0012640 000000 $MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH
001242 SETABLE: ; sAPT ENVIRONMENT TABLE
001242 0C0 SENV: .BYTE AENV ;s ENVIRONMENT BYTE
001243 000 $ENVM: _BYTE AENVM . ;ENVIRONMENT MODE BITS
001244 000000 $SWREG: .WORD  ASWREG ;;APT SWITCH REGISTER
001246 000000 SUSWR: _WORD  AUSWR ;sUSER SWITCHES
007250 000000 $CPUOP: .WORD  ACPUOP ;:CPU TYPE,OPTJONS

M BITS 15-11=CPU TYPE

11/04=01,11/05=02,11/20=93,11/40=04,11/45=05
11/70=06,PDQ=07,0=10

: BIT 10=REAL TIME CLOCK

. BIT 9=FLOATING POINT PROCESSOR

: BIT B=MEMORY MANAGEMENT
001252 000 SMAMST1: .BYTE  AMAMST ;;HIGH ADDRESS.M.S. BYTE
001253 oen $MTYP1: .RYTE AMTYPT  ;:MEM. TYPE.,BLK#1

i MEM.TYPE BYTE ~~ (H]IGH BYTE)

; 900 NSEC CORE=001

. 300 NSEC BIPOLAR=002

o SO0 NSEC MOS=003
001254 000000 $MADR1: .WORD  AMADRY ;:HIGH ADDRESS.BLK#1

Ml MEM,.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF °‘TYPE'® ABOVE
001256 GO0 SMAMS?: .BYTE  AMAMS? ;:HIGH ADDRESS.M.S. BYTE
001257 000 MTYPZ: .BYTE AMTYP? ;.MEM,TYPE ,BLKNMZ
001260 000000 SMADR?: .WORD  AMADR? :MEM,.LAST ADDRESS.BLK#?
001262 00C SMAMS3: _BYTE  AMAMS3 .. HIGH ADDRESS.M.S.BYTE
001263 000 $MTYP3: .BYTE AMTYPY . .MEM, TYPE ,BLK#3
001264 000000 $MADR3: .WORD AMADRS . .MEM.LAST ADDRESS.BLK#3
001266 000 SMAMSS: BYTE  AMAMSG ;o HIGH ADDRESS M.S.BYTE
001267 000 SMTYP4: _BYTE  AMTYPG  ;:MEM.TYPE ,BLK#G
001270 000000 $SMADRSG: .WORD  AMADRG  ; :MEM.LAST ADDRESS ,BLK#G
001272 120254 SVECT1: WORD  AVECT1 ;INTERRUPT VECTOR#!,BUS PRIORITYM®)
001274 000000 SVECTZ2: WORD  AVECTZ ;;INTERRUPT VECTORNZBUS PRIDRITY®?
001276 176700 $BASE: .WORD ABASE ; :BASE ADDRESS OF EQUIPMENT UNDER TEST
001309 000000 $DEVM: _WORD ADEVM . .DEVICE MAP
001302 000000 $CDW1: .WORD  A{DW! ; ;s CONTROLLER DESCRIPTION WORD#1
001304 (000000 $CDW2: .WORD ACDWZ  ;:CONTROLLER DESCRIPTION WORD#?
001306 000000 $DDWO: .WORD  ADDWO  ;;DEVICE DESCRIPTOR WORD#O
C01310 000000 $DDW1: .WORD ADDW! ::DEVICE DESCRIPTOR WORDM1
001312 000000 $DDWZ: .WORD  ADDWZ  ;;DEVICE DESCRIPTOR WORD#?2
001314 Q00000 $0DW3: .WORD ADDW3 ;:DEVICE DESCRIPTOR WORDA#Z
001316 000000 $DDW4:  WORD  ADDW4  ;;DEVICE DESCRIPTOR WORD#4
001320 000000 $ODWS: .WORD  ADDWS  ;:DEVICE DESCRIPTOR WORDAS
001322 000000 $DDW6:  .WORD  ADDWS  ;;DEVICE DESCRIPTOR WORDA6
88;%52 000000 §g??76 .WORD  ADDW7  ;,;DEVICE DESCRIPTOR WORD#7

ND:

MEX]T



TIRMQBO RMOS/3/2 DSKLS TST 2

JSER DEF INEC TAGS

001336

001336
001340
0013472
001344
001346
001350
001352
001354
001356
001360
001362
001364
001366
001370
001372
001374
001376
001400
001402
001404
001406
001410

001612

00'412
001414
001416
001420
001422
0014624
001426
001430
001432
0014634
001436

000000

000000

F .3
MACRO v04.00 4=-APR-81 01:29:56 PAGE 7

.SBTTL USER DEF INED TAGS

AUTSIZ:
(HGADR:
XXDP:

LSTRK :

.WORD
.WORD
.WORD

.BYTE
.BYTE

0
0

¢
0

sALLOW AUTO DRIVE SIZING = 0, USE MANUALLY INPUT DRIVES = 1
s CHANGE RH/RM BUS ADDRESS = =1, NO (HANGE = 0

;THE LOW BYTE CONTAINS THE DRIVE NUMBER FROM WH]CH

: THE PROGRAM WAS LOADED. THE HIGH BYTE CONTAINS THE

;'XXDP* DEVICE CODE FOR THE RM0S/3/2.

;LO BYTE = 0

sH]1 BYTE, CONTAINS LAST TRACK ADDRESS OF UNJT

JUNDER TEST. RM02/3 = 4., RMOS = 18.

sTHE REGISTER INPUT BUFFER IS USED FOR

:STORING DRIVE STATUS

GE TRUF :

REGISTER INPUT BUFFER

RMCS11:
RMW(] :
RMBA] :
RMDA] :
RM(CSZ2!:
RMDSI :
RMER1]:
RMAS] :
RMLA] :
RMDRB] :
RMMR1] :
RMDT]:
RMSNI] :
RMOF | :
RMDC(CI:
RMMR] :
RMMR?] :
RMERZ] :
RMECT]:
RME(CZ2]:
RMBAE ] :
RM(CS31!:

. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
. WORD

jvlolelolalelalalelalalelalalalololalalolele)

:CONTROL, STATUS REGISTER #1
+WORD COUNT REGISTER

;BUS ADDRESS REGISTER

;DISK ADDRESS REGISTER
:CONTROL, STATUS REGISTER #?
:DRIVE STATUS REGISTER
:ERROR REGISTER M
;ATTENTION SUMMARY REGISTER
:LOOK AHEAD REGISTER

:DATA BUFFER

sMAINTENANCE REGISTER M
;DRIVE TYPE REGISTER

;SERJAL NUMBER REGISTER
;OFFSET REGISTER

:DESIRED CYLINDER REGISTER
:HOLDING REGISTER
:MAINTENANCE REGISTER #2
-ERROR REGISTER #2

;ECC POSITION REGISTER

;ECC PATTERN REGISTER

.BUS ADDRESS EXTENSION REGISTER
;CONTROL, STATUS REGISTER #3

;sTHE REGISTER QUTPUT BUFFER ]S USED FOR
JASSEMBL ING DATA GOING TO REGISTER

PUTBUF :

;REGISTER QUTPUT BUFFER

RM(CS10:
RMW(O:
RMBAQ :
RMDAOQ :
RM(S20:
RMDSO:
RMER10:
RMASO:
RMLAO:
RMDBO :
RMMR10:

.WORD
.WORD
. WORD
. WORD
. WORD
. WORD
. WORD
.WORD
.WORD
. WORD
.WORD

COOVOOO0TCO0O0

;CONTROL, STATUS REGISTER #i
;WORD COUNT REGISTER

;BUS ADDRESS REGISTER

;DISK ADDRESS REGISTER
;CONTROL, STATUS REGISTER #2
;DRIVE STATUS REGISTER
:ERROR REGISTER #1
;ATTENTION SUMMARY REGISTER
;LOOK AHEAD REGISTER

.DATA BUFFER

sMAINTENANCE REGISTER 21

SEC 0031
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USER DEF INED TAGS SEQ 003/
001440 000000 RMDTQO: .WORD 0 ;DRIVE TYPE REGISTER
001442 000000 RMSNO: .WORD 0 ;SERIAL NUMBER REGISTER
201444 000000 RMOFO: .WORD O ;OFFSET REGISTER .
001446 000000 RMDCO: .WORD O ;DESIRED CYLINDER REGISTER
001450 000000 RMHRO: .WORD 0 ;HOLDING REGISTER
001452 000000 RMMR20: .WORD 0 ;MAINTENANCE REGISTER #2
001454 000000 RMER20: .WORD 0 ;ERROR REGISTER #?2
001456 000000 RMEC10: .WORD C :ECC POSITION REGISTER
001460 000000 RMEC20: .WORD 0 ;ECC PATTERN REGISTER
Q01462 000000 RMBAEO: .WORD O :BUS ADDRESS EXTENSION REGISTER
00464 000000 RMCS30: .WORD O : CONTROL, STATUS REGISTER #3

sEACH WORD OF THE TEST QUE CONTAINS THE DEVICE NUMBER |N
;THE LOW BYTE AND THE ATTENTION BIT [N THE HIGH BYTE. THE
:FIRST WORD CONTAINS THE ADDRESS OF THE DEVICE UNDER TEST
:IN THE TABLE. A ZERO WORD IS A BLANK AND REPRESENTS THE
END OF THE QUE.

001466 000000 TSTQUE: .WORD O ;CONTAINS DEVICE POINTER

G01470 .BLKW 8. ;TEST QUE FOR DEVICES UNDER TEST

001510 00000G .WORD O ;TABLE TERMINATOR GOES HERE WHEN
;ALL 8. DEVICES ARE UNDER TEST,

001512 172540 $LPCSR: .WORD 172540 :KW11-P CONTROL + STATUS REGISTER

001514 172542 SLPCSB: .WORD 172542 sKW11=P COUNT SET BUFFER

001516 000104 SLPVEC: .WORD 104 JKW11=-P INTERRUPT VE(CTOR

001520 000106 .WORD 106

001522 177546 SLLCSR: .WORD 177546 KWil=L CONTROL + STATUS REGISTER

001524 000100 SLLVEC: .WORD 100 ;KWil=L INTERRUPT VECTOR

001526 000102 WORD 102

001530 000000 $PSW: .WORD :STORAGE FOR PRIORITY

001532 000000 TIME: -WORD :STORAGE FOR ELAPSED TIME

001534 000000 WATCH: .WORD ;STORAGE FOR REMAINING TIME

001536 (000000 CLOCK: .WORD ;ADDRESS OF START (LO(X SUB

001540 0000CO STOPCL: .WORD ;ADDRESS OF STOP CLOCK SUB

;PUT TAGS HERE
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ERROR POINTER TABLE SEQ 0033

.SBTTL ERROR POINTER TABLE
¢*THIS TABLE CONTAINS THE [NFORMATION t0OR EACH ERROR THAT (AN OC(CUR.

s*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND N
;*COCATION SITEMB, THIS NUMBER INDICATES WHICH JTEM IN THE TABLE S PFRTINENT,

:*NOTE1: IF $ITEMB IS O THE ONLY PERTINENT DATA [S (SERRP().
:*NOTE2: EACH ITEM IN THE TABLE CONTAINS &4 POINTERS EXPLAINED AS FOLLUWS:
i £EM ::POINTS TO THE ERROR MESSAGE
o DH ;;POINTS TO THE DATA HEADER
o DT ;;POINTS TO THE DATA
o OF :;POINTS TO THE DATA FORMAT
) 001542 $ERRTA:
; ;ERROR 1 CANNOT CLEAR NED STATUS
T 001542 032460 EMT1
01544 040364 EHTI
001546 040500 EDTI
001550 040534 EFT1
4
2 ;ERROR 2 CANNOT READ OR WRITE ANY DEVICE REG WITHOUT NED
001552 032466 EMT?
001554 040370 EHT?2
001556 040502 EDT?
001560 040536 EFT?
, )
g :ERROR 3 CANNOT WRITE/READ ONES TO ANY DEVICE REGISTER
001562 032514 EMT3
001564 000000 0
201566 000000 0
001570 000000 0
10
;} :ERROR & CANNOT CLEAR ANY DEVICE REGISTER BITS W/MASSBUS INIT
001572 032534 EMT4
001574 000000 0
001576 000000 0
001600 000000 0
13
;é ;ERROR 5 CANNOT WRITE/READ ZEROS TO ALL BIT POSITIONS
001602 032556 EMTS
001604 (40374 ENHTS
001606 060504 EDTS
001610 060540 EFTS
16
17 :ERROR 6 (ANNOT WRITE/READ ONES TO ALL BIT POSITIONS
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FRROR PQINTER TABLE

18

19
20

ée

23
24
25

26
27
28

WA

32

35
37

38
39

001612
001614
001616
001620

001627
001624
001626
001630

001632
C015634
001636
001640

001642
001644
001646
001650

CO1652
001654
J01656
001660

001662
001664
001666
001670

001672
001674
001676
001700

032602
060374
040504
040540

032624
040400
040504
040540

032646
000000
000000
000000

032664
00C000
000000
000000

032702
000000
000000
000000

032720
000000

000000

I 3
MACRO v04.00 4-APR=-81 01:29:56 PAGE 8-

:ERROR

;ERROR

JERROR

;ERROR

:ERROR

;ERROR

:ERROR

(aalaslaalian]
ol e lo iy <
—— — —
waonunos

EMT11

12
EMTT2

13
EMT13

14
EMT14

15

(ANNOT WRITE/READ SHIFTING ONE BT 71O ALL BIT POSITIONS

OF DEVICE REGISTERS

REGISTER SELECY

REGISTER SELECT

REGISTER SELE(T

REGISTER SELECT

REGISTER SELEC!

REGISTER SELECT

1 APPEARS S$~-A-0

1 APPEARS S-A-1]

2 APPEARS S-A-0

2 APPEARS S-A-1

&L APPEARS S5-A-0

& APPEARS S=A=}

SEQ 0034
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ERROR POINTER TABLF

40

L4
45
46

47
48
49

001702
001704
001706
001710

001712
001714
001716
001720

03754
000000
000000
000000

032772
000000

000000
000000

033010
000000
000000
000000

033026
060364
040500
040534

033050
0460364
040500
060534

033077
040364
040500
040534

033116
040364
040500
040534

J 3
MACRO v04.00 4=-APR-81 01:29:56 PAGE 8-

sERROR

. ERROR

s ERROR

:ERROR

;ERROR

;ERROR

:ERROR

EMT1?7

REGISTER SELECT 8 APPEARS S~A~(

REGISTER SELECT 8 APPEARS S~A-1

OP] SET WITH SFACH TIMOUT DISABLED

OP] SEY WITH SECTOR PULSE,SECTOR (OMPARE WAS RESET

OTE SET WITH INDEX PULSE,SEARCH WAS NOT ENABLED

DTE SET WiTW SF{TOR PULSE,SECTOR COMPARE WAS RESET

DTE CID NOT SET WiTH SECTOR PULSE,SECTOR (OMPARE wWAS SE7

SEQ 0035
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FRROR POINTER TABLE

62

65
67

69
70

71
72
73

74
75
76

77
79

001772
001774
001776
002000

002002

602006
002010

002012
002014
002016
02020

002022
002024
002026
002030

002032
002034
002036
002040

002042
002044
002046
002650

002052
002054
002056
002060

002062

033142
040364
040500
040534

033166
040364
040500
040534

033206
000000
000000
00000C

033240
040364
040500
040534

033260
040364
040500
040534

033300
040364
040500
040534

033314
040364
040500
040534

033326

K 3
MACRO v04.00 4-APR-81 01:29:56 PAGE 8-

:ERROR

;ERROR

;ERROR

:ERROR

:ERROR

;ERROR

;ERROR

[

mmmimn
"OI X
—~———
P g VY

27

EMT27
EHTI
EDTY
EFT?

30

EMT30
EHT
EDT1
EFT

31
EMT3)
EHTI
EDT1
EFT1
32
EMT32
EHTI
EDT]
EFTY
33

EMT33

DTE SET WITH SECTOR PULSE DURING FORMAT (HANGE

MBA CLR L IS STUCK ACTIVE

(OULD NOT SET DTE AFTER FORMAT (HANGE

CANNOT SET PROM STROBE WITH BIT CLOCK

CANNOT CLEAR RMER1,DTE

PROM STROBE RESET EARLY

PROM STROBE SET EARLY

e o

SEQ 0036




002064
002066
002070

83

84

85
002072
002074
002076
002100

86

87

88
002102
002104
002106
002110

89

N
002112
002114
002116
00212C

92
93

002122
002124
002126
002130

95

97
002132
002134
002136
002140

98

002142
002144
002146
002150

101

102

103
002152
002154

CZRMQBO RMOS/3/2 DSKLS TST 2
ERROR POINTER TABLE

040364
040500
040534

033340
040364
040500
040534

033352
040364
040500
04053¢

033364
040364
040500
040534

033404
040440
040524
060552

033434
0460364
0460500
040534

033456
040364
040500
040534

033504
040364

+ERROR

;JFRROR

:ERROR

;ERROR

;ERROR

;ERROR

;ERROR

mmm
sl el o
———
—

EMT4/?
EHTT

L 3
MACRO V04.00 4-~APR-B1 01:29:56 PAGE 8-¢

LOOKING FOR SYNC SET EARLY

LOOKING FOR SYNC DID NOT SET

PROM STROBE SET wHILE LOOKING FOR SYNC

SYNC DETECTED WITH WRONG PATTERN

SYNC NOT DETECTED

DRIVE TIMING ERROR DID NOT CLEAR LOOKING FOR SYNC

WRITE GATE DID NOT (OME ON OR RESET EARLY

SEQ 0037




~ CZRMQBO RMO0S/3/2 DSKLS TST 2
~ ERROR POINTER TABLE

002156 040500
002160 040534

104
105
106
002162
0C2164

002166
002170

107

108

109
002172
002174
002176
002200

o ol anad
—d b b
NSO

002202
002204
002206
002210

kb i
—t —d
VdS WA

002212
002214
002216
002220

i b ——
N

3
1
1
002222
002224

002226
002230

033522
000000
000G00
000000

033522
040400
040504
040540

033554
040364
040500
040534

033570
040364
040500
040534

033604
040404
040506
040534

033622
040364
040500
040534

033649
040500

:ERROR

:ERROR

:ERROR

:ERROR

;ERROR

:ERROR

;ERROR

EDTT
EFT1

44

EMT43
EHT7
EDTS
EFTS

45

EMT4S
EHTY
EDOT?
EFT

46

EMT46
EHT
EDT
EFTT

&7

EMT4?
EHTS?7
EDT47
EFT1

50

EMTSO
EHT
EDT
EFTI

51
EMTST

EHTI
EDTI

M 3
MACRO V04.00 &~APR~81 01:29:56 PAGE 8-5

INCORRECT SYNC PATTERN DURING HEADER

INCORRECT SYNC PATTERN DURING HEADER

HEADER AREA DID NOT (OME ON OR RESET EARLY

(RC ENABLE DID NOT SET

INCORRECT HEADER GENERATED DURING WR]TE

READ GATE INCORRE(T DURING HEADER AREA

UNEXPECTED HEADER ERROR DURING DIAGNOSTIC MODE

SEQ 0038



{ZRMQBO RMOS5/3/2 DSKLS TST 2
ERRCR POINTER TABLE

002250 040534

—th e h
A1, V1, V]
~NO

002252
002254
002256
002260

128

129

130
02262
002264
002266
002270

002272
002274
002276
002300

HAR

002307
002304
002306
002310

137

138

139
002312
002314
002316
002320

140

141

142
002322
002324
002326
002330

143

033654
040410
040510
040542

040242
040364
040500
040534

033706
040364
040500
040534

033724
040364
040500
040534

033742
040364
040500
040534

033756
040414
040512
040542

033772
040364
040500
040534

JERROR

:ERROR

;ERROR

;ERROR

:ERROR

;ERROR

;ERROR

EFTI

EMTS54
EHT]
EDTT
EF T

55

EMTS5
EHT]
EDT1
EFT]

56

EMTS6
EHT1
EDTI
EFT1

EMTS57
EHTS7
EDTS57
EFTS57

60

EMT60
EHT1
EDT1
EFT1

N 3
MACRO V04.00 4-APR-81 01:29:56 PAGE 8-¢

INCORRECT HEADER READ [N DJAGNOSTI( MODE

INCORRECT TAG BUS DURING DATA COMMAND

DATA TIMING SEQUENCER CONTROLS INCORRECT DURING DATA COMMAND

DATA AREA DID NOT (OME ON OR RESET EARLY

ECC ENABLE DID NOT SET

DEVICE IS NOT AN RM05/3/2

vEVICE AVAILABLE IS NOT SET

SEQ 0039




)
147
148

152
153
154

155
156
157

161
162
163

164
165
166

002362
002344
002345
002350

002352
002354
002356
002360

002362
002364
002366
002370

002372
002374
002376
002400

J02402
002404
002406
002410

002412
002414
002416
002620

002422
002424
002426
002430

034006
040420
040514
040542

034024
040364
040500
040534

034042
040354
040500
040534

034054
0460364
040500
040534

034070
040364
040500
040534

034116
000000
000009
000000

JERROR 61

EMT61
EHTET
EDT6]
EFTS7

JERROR 62
EMTE2
EHTT
EDTI
EFTI
:ERROR 63
EMT63
EHTI
EDT
EFT1
JERROR 64
EMT64
EHTT
EDT1
EF T
JERROR 65
EMTES
EMT1
EDT1
EFT1
JERROR 66

EMT66

;ERROR 67
EMTE?7

INCORRECT ECC PATTERN GENERATED DURING WRITE

CANNOT CLEAR PROM STROBE WwITH BIT CLOCK

DATA AREA DID NOT RESET

UNEXPECTED ECC ERROR IN DIAGNOSTIC MODE

INCORRECT DATA TRANSFERRED TO MEMORY
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ERROR POINTER TABLE

162
68
169

170
17
172

173
174
175

176
177
178

179
180
181

182
183
184

185
187

188

002432
0026 34
002636
002440

002442
002444
002446
002450

€02452
002454
002456
002460

202462
002464
002466
002470

002472
202474
002476
002500

002502
002504
002506
002510

002512
002514
002516
002520

036134
000000
000000
000000

034154
000000
000000
000000

034200
000000
000000
000000

034224
000000
000000
000000

034244
000000
000000
000000

034254
000000

200000
000000

(34266
000000

000000

C 4
MACRO Vv04.00 &4=APR-81 N1:29:56 PAGE 8-8

:ERROR

JERROR

+ERROR

;ERROR

;ERROR

;ERROR

:ERROR

70
EMT70
J

0
0

EMTI?3

74
EMT74

SEQ 0041



JRMQBO RMOS/3/2 DSKLS ST 2

FRROR POINTER TABLE

189

190
002522
0025¢4
002526
0C2S30

191

192

193
002532
002534
002536
002540

194
135

002542
C02544
002546
002550

197

198

199
002552
002554
002556
002560

200
201
202
002562
002570
203

205

034302
000000
000000
0C0000

036110
040464
060524
040552

0460222
040364
040500
040534

034356
040364
040500
040534

036154
040464
040524
040552

036224
040364
040500
040534

MACRO v04.00 4&-APR-81

JERRQOR 77

;ERROR

:ERROR

;ERROR

:ERROR

;ERROR

;ERROR

:ERROR

EMT77

103
EMT173
EHT150
EDT115
EFT115
104
EMT174
0

0
0

105
EMT175
EHTI

EDT1
EFTT

106

0 &
(M.:29:56 PAGE 8-9

CANT SET VOLUME VALID

RUN AND GO WONT SET

SEAR(H ENABLE WONT SET

OCCUPIED IS INCORRECT FOR FUNCTION (ODE

READ IN PRESET DIDNT (LEAR RMDA, RMD( OR RMOF

READ IN PRESET DIDNT CLEAR RMOF

READ [N PRESET DIDNT CLEAR RMDA

“EQ 004c
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FRROR POINTER TABLE SEQ 0045
AR
002612 036242 EMT176 .
002614 040364 ENTI
002616 040500 EDM
002620 04053« EF T

;ERROR 107 READ [N PRESET DIDNT (LEAR RMD(
002622 (040346 EMT302

(aV1aS AN
— il b
N0

00s624 (40364 EHTT

002626 040500 EDTI

002630 040534 EFT1
215
311% ;ERROR 110 CANT SET OFFSET MODE 8Y OFFSET (OMMAND
4

002632 036260 EMT200

002634 040364 EHTI

C02636 040500 EDTI

002640 (040534 EFT

8
9 sPUT ERROR TABLE HERE




CZRMQBO RMQOS5/3/2 DSKLS TST 2
ERROR POINTER TABLE

ONVLES AN —

PN wdmd g sy
OO NINHANN SOV N

(AS1\S 1,V
W —

002642
002644
002646
002650
002654

002714
002714
002716
002720

002722
002730

C02732
002736
002740
002744
002746

002750
002754
002756
002762
002764

002770
002776
003004
003012
003020
003026
003034
003042
03050
003056
003062
003066
003074
003102

003110
003114
003122
003130
003136
003144

203146

011600
005740
022626
10440
000417

010046
104402
000240

012737
000402

005037
000240
005227
001375
000005

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
013737
005037
005037
112737
012737
012737

013746
012737
012737
012737
022777
001012

0604073

002656

177777

0C1330
000000

001114
001154
001100

025222
000340
025752
000340
031006
000340
031114
000340
021366
001206
001210
000001
003074
003102

000004
003150
177570
177570
177777

F 4
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001330

000020
000022
000030
000032
000034
000036
000024
000026
021360

001131
001122
001124

000004
201154
001156
176G10

: THIS ROUTINE HANDLES UNEXPECTED TIMEOUTS

BADTMO: MOV
TST
CMP
TYPE
BR

'253: LASCIZ

MOV
TYPO(
NOP

(SP) ,RO ;SAVE P( WHERE THE TIME OUT OCCURED
=(R0O) JADJUST PC =2

(SP)+,(SP)+ JRESTORE STACK POINTER

659 ;. TYPE ASCIZ STRING

648 ;.GET OVER THE ASCIZ
<CRLF>/UNEXPECTED BUS TIMEOUT, P(=/

RO,=(SP) :SETUP FOR TYPING OUT PC

(PUT "HALT(0)' INSTRUCTION HERE [F YOU WISH
;TO STOP ON UNEXPECTED TIMEOUT,

.SBTTL START OF PROGRAM

START1: MOV
BR

START: (LR

STARTZ2: NOP
INC
BNE
RESET

#=-1,CHGADR ; CHANGE RH/RM BUS ADDRESS
START?

CHGADR JNO CHANGE [N ADDRESS

#0 JTTY LOOP, WAIT FOR INCREMENT
.4 ;O0f WORD

JRESET THE WORLD

.SBTTL INITIALIZE THE COMMON TAGS
;:CLEAR THE COMMON TAGS (SCMTAG) AREA

MOV
(LR
P
BNE
MOV

NSCMTAG,R6 ;:FIRST LOCATION TO BE CLEARED
(R6) + ¢ CLEAR MEMORY [OCATION

#SWR ,R6 ; :DONE?

.=0 ;;LO0OP BACK IF NO

#STACK, SP ::SETUP THE STA(CK POINTER

JINITIALIZE A FEW VELTORS

MOV
MOV

v

#$SCOPE ,@#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
#340 ¥ I0TVEC+2 :LEVEL 7

#SERROR ,@NFEMTVEC ::EMT VECTOR FOR ERROR ROUTINE
#3460, aNEMTVEC+? . LEVEL 7

NETRAP , Q¥ TRAPVEC ::TRAP VECTOR FOR TRAP CALLS
#3640, #TRAPVEC+2;LEVEL 7

H#SPURDN , @¥PWRVEC ; ;POWER FAILURE VECTOR

#3640, Q#PURVE(+2 ;LEVEL 7

SENDCTY,SEOPCTY ;:SETUP END-OF -PROGRAM COUNTER

STIMES JoINITIALIZE NUMBER OF ITERATIONS
SESCAPE ;sCLEAR THE ESCAPE ON ERROR ADDRESS
#1,SERMAX ;;ALLOW ONE ERROR PER TEST

#.,8L PADR soINITIALIZE THE LOOP ADDRESS FOR SCDPE
. SLPERR J:SETUP THE ERROR LOOP ADDRESS

:;5128 FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT 1S
;oEQUAL TO A "=1"", SETUP FOR A SOFTWARE SWIT(H REGISTER.

MOV
MOV
MOv
MOV
(MP
BNE

BR

SNERRVEC,-{SP) ;;SAVE ERROR VECTOR
#6468 , QNERRVEC  ;;SET UP ERROR VECTOR

#DSWR , SWR :JSETUP FOR A HARDWARE SWI(H REGISTER
#DDISP,DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
#-1,35R J3TRY TO REFERENCE HARDWARE SWR

663 JJBRANCH |F NO TIMEOU! TRAP O CURRED

;:AND  THE HARDWARE SWR 1S NOT <7
658 S JBRANCH IF NO TIMEOLTY

SEQ 0044



JRMQBO RM0O5/3/2 DSKLS TST 2
COMMON TAGS

NITIALIZE THE

003150
003154
003156
003164
003372

003176
003202
003210
003212
003220

25 003220
¢6 003226

003234
003240
003242
003250
003252
003256

003332

003332
003336
003340
003346
003350
003356
003360
003362
003364
003372

46 003500

012776
000002
012737
012737
012637

005037
132737
001403
012737

005227
007034
022737
001430
104401
000425

005737
001012
123727
001406
023727
001005
104407
000403
112737

005037
122737
001160
013737
122737
103002
105037
005737
001425
104407
000412

005046
113714
1046403

001

003156
000176
000174
000004

001230
000200

001244

002642
000300

1727777
01530
003260

000042
001242
001154

000071

001332
000016

000040
000007

001332
000042

003444

001332

MA{RO v04.00

001154
001156

001243
001154

000004
000006

000042

000001
000176

001150

000041

001332
001332

668
65%:
66%:

67%:

G 4
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:?Y #65%, (SP)
MOV #SWREG, SWR

MOV #D]SPREG,D]SPLAY

MoV (SP)+ ,a#ERRVE(

(LR $PASS

BITA NAPTSIZE ,SENVM
BEQ 67%

MOV #$5WREG, SWR

JJSET UP FOR TRAP RETLRN
:sPOINT TO SOF TWARE SWR

s sRESTORE ERROR VECTOR

s+ CLEAR PASS COUNT

:;TEST USER SIZE UNDER APT

;. YES,USE NON~APT SWITIH
:sNO,USE APT SWITCH REGISTER

;SETUP "'TIMEOUT'' TRAP VECTOR FOR UNEXPECTED BUS TIMEOUTS

SBTTL

MOV MBADTMO,ERRVEC
MOV #PR6,ERRVE(+?

TYPE PROGRAM NAME

;SETUP FOR UNEXPECTED TIMEOQUT
JLEVEL 6

;. TYPE THE NAME OF THE PROGRAM [F FIRST PASS

. ;69%:
688 :
LSBTTL

70%:
71$:

INC -1

BNE 68%

(MP #SENDAD , a4 2
BEQ 68$

TYPE ,69%

BR é

,cFIRST TIME?

: sBRANCH [F NO

;cACT=112

s ;BRANCH IF YES

..TYPE ASCIZ STRING
:GET OVER THE ASCIZ

8%
LASCI1Z <CRLF>aCZRMQBO - RM05/3/2 DISKLESS TEST. PT 2a<(RLF>
GET VALUE FOR SOFTWARE SWITCH REGISTER
ST aré2

8NE 708

(MPS SENV., M
8€Q 708

P SWR , #SWREG
BNE 71%

GTSWR

B8R 718

Move ”1,3AUT0B

; ARt WE RUNNING UNDER XXDP/A(T?
: sBRANCH IF YES

s ARE WE RUNNING UNDER APT?

;s ;BRANCH IF YES

;;SOF TWARE SWITCH REG SELECTED?
;sBRANCH |F NO

;sGET SOFT-SWR SETTINGS

¢ SET AUTO-MODE INDICAYOR

sTHE FOLLOWING f INDS OUT THE PROGRAM COUNTROL MODE :
;PAPER TAPE (MANUAL), A(T'1, XXDP CHAIN OR DUMP

1¢:

::/3%:
72%:

CLR XXDP
(MPB #16,a441
BNE 5%

MOV a¥6 0, XXDP
(MPB #7 ,XXDP

BHIS 1%
CLRR XXDP
TSy ans 2
BEQ 33
TYPE 73%

JCLEAR "XXDP' LOAD DEVICE STORAGE
JLOADED FROM AN RM0S5/3/2 ?

JBRANCH [F NOT

JGET DEVICE INDICATOR AND NUMBER
;$ESIT A VALID NUMBER ?

JNO, DEFAULT TO DRIVE O

JCHAIN MODE OR ACT11 AUTO ACCEPT 2
JBR IF NE]THER

JeTYPE ASCIZ STRING

J:GET OVER THE ASCIZ

BR
LASCIZ  <CRLF>/NOT TESTING DRIVE /

(LR =(SP)
MOVB XXDP, (SP)
TYPQS

BYTE 1

JCLEAR WORD ON STA(CK
sGET DRIVE ADDRESS
JI1YPE THE ADDRESS
JONLY 1 (HARA(TER

SEQ 0045



H &
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)E' VALUE FOR SOF TWARE SWlT.W REGISTER

47 003501 000 ) BYTE 0 SUPRESS LEADING ZEROS
48 003502 104401 (01217 TYPE $(RLF
gg 003506 000517 BR §s oer men OF DRIVES
51 003510 005227 177777 LY INC n-1 :FIRST TIME THRU HERE 7
52 003514 GO01114 BNE 5% *ND
53 003516 104401 003524 TYPE ,75% ..rvps ASCIZ STRING
003522 000410 BR 748 *GET OVER THE ASC]Z
-:75%:  LASCIZ <CRLF>/T10 TEST DRIVE /
003544 748
54 003544 (005046 (LR -(SP) :CLEAR WORD ON STA(K
35 003546 113716 001332 MOVA XXDP, (SP) :GET DRIVE ADDRESS
56 003552 104403 TYPOS :TYPE DRIVE ADDRESS
57 003554 001 BYTE 1 ;ONLY 1 CHARACTER
58 003555 000 BYTE 0 :SUPRESS LEADING ZEROS
59 003556 104401 003554 TYPE 77% ::TYPE ASCIZ STRING
003562 000431 BR 763 :2GET OVER THE ASCIZ
003646 53275: LASUIZ 7, HALT PROGRAM, REMOVE RRDP PACK AND REPLACE ]T/<(RLF.
60 03646 104401 003654 TYPE ,78% ::TYPE ASCIZ STRING
003652 000435 B8R i *GET OVER THE ASCJZ
003726 gi?ss: LASC1Z /WITH A WORK PACK, CLEAR LOCATION 40 AND RESTART PROGRAM./<(R.F>
&6 ;CHECK FOR AUTO MODE OR STANDALONE
65 003746 05037 001326 (LR AUTSIZ ;LET AUTO DRIVE SIZING OCCUR
66 003752 105737 001150 1STB  $AUTOB :RUNNING IN AUTO MODE °
67 003756 001561 BEQ STANDAL ONE *BR IF NO
gg 003760 012737 000377 001300 MOV #377 ,$DEVM sSET DEVICE MAP FOR ALL DRIVES
70 ;PROGRAM S RUNNING IN AUTO MODE = SEE IF SIZING IS ALLOWED
71 003766 xS1Z:
7¢ 003766 132737 000200 001243 BITR  #BIT7,S$ENVM :S1ZING ALLOWED ?
;z 003774 001146 BNE 12% :NO
75 003776 005007 CLR R1 ;START FROM DRIVE 0
76 004000 013700 001276 MOV $BASE ,RO ;LOAD THE BASE ADDRESS
;g 004004 104401 032166 TYPE LSYSTAI STYPE ‘UNIT STATUS:®
79 004010 136137 032450 001300 1$: BITR  ATNTBL(R1),$DEVM 215 DEVICE PRESENT IN MAP 2
80 004016 001531 BEQ 118 :BR IF NO
81 004020 104401 001217 TYPE L$CRLF SCR-LF
82 004024 010146 MOV R1,-(SP} :ISAVE R1 FOR TYPEQUT
004026 104403 TYPOS ;G0 TYPE~-OCTAL ASCII
004030 002 BYTE 2 ;:TYPE 2 DIGIT(S)
004037 000 BYTE 0 ; JSUPPRESS LEADING ZERQS
gz 004032 104401 032342 TYPE LBLNKSG :TYPE 4 BLANKS
85 004036 012760 000040 000010 MOV #CLR,RMCS2(R0O) ;CLEAR MASS BUS
86 004044 010160 000010 MOV R1,RMCS2(RO) :LOAD THE DRIVE ADDRESS
87 004050 005760 000012 ST RMDS (RO} :ACCESS DRIVE REGISTER
88 004054 032760 010000 000010 811 #NED ,RMCS2(R0) ;IS DRIVE PRESENT ?
89 004062 001051 BNE 3 :BR IF NO
90 004064 032760 004000 000000 81T #DVA,RMCST(R0) :1S DRIVE AVAILABLE ?
91 004072 001450 8EQ 48 :BR IF NO
92 004074 012737 032204 004300 MOV #SRMO2, 108 cASTUME RMO2 DEVICE
93 004102 016002 000026 MOV RMDT (RO) ,R2 *SAVE DRIVE TYPE REGISTER I[N R2

96 004106 022702 020025 (MP #20025 ,R¢ ;SINGLE PORT RMO?Z ?
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BT vALUE FOR SOF TWARE SW]T(H REGISTER

95 0064112 001430
9% 004114 022702 (26025
97 004120 001425
98 0064122 012737 032211
99 004130 022702 020024
100 004134 001417
101 006136 022702 024024
102 004142 001414
103 004144 012737 032216
104 Q04152 022702 020027
105 004156 001406
106 004160 022702 024027
107 004164 001403
108 004166 104401 032223
109 004172 000443
110 004174 032760 010000
111 004202 001415
;1% 004204 000417
1146 C04206 104401 032261
;;2 004212 000402
'17 006214 104401 032276
118 004220 005737 001326
119 004224 001026
120 004226 146137 032450
;S; 004234 000422
123 004236 104401 (32315
}gg 004242 000413
126 004244 005737 001332
127 004250 001406
128 004252 123701 001332
129 004256 001360
130 004260 1046401 032244
;%} 004264 000755
133 004266 104401 (032326
134 004272 1064401 032344
135 004276 104401
;gg C04300 000000
138 004302 005201
139 004304 020127 000007
}2? 004310 003637
142 004312 106401 001217
43 00431¢ 000137 005004

004300

004300

000012

001300

2%:

3%:

48

5%:

A%

7%:

8%:
9% :

10%:
11%:

12%:

BEQ
(MP
BEQ
MOV
CMP
BEQ
(MP
BEQ
MOV
(MP
BEQ
C(Me
BEQ
TYPE
B8R
BIT
8tQ
8R

TYPE
BR

TYPE
TST
BNE
8I(B
B8R

TYPE
8r

TST

23
#264025,R?
2%

#$RM03,10%
#20024 ,R2

2%
054024.92

2
#$RMOS , 108
#23027 ,R2

23
¥24027 ,R2
2%

.NOTRM
118

#MOL ,RMDS (RO)
6$

7$

NOTPRS
§s

. NOTAVL
AUTSIZ
118

ATNTBL (R1) ,SDEVM

118
JUNTOFF
9%

XXDP
8%

XXDP R
5%

LODEV
Es

-UNTON
JBULNKSZ

0

R1
R1,47
s

LSCRLF
(MNSTART

;BR IF YES

;DUAL PORT RMNZ2
JBR JF YES

JASSUME RMO3 DEVICE
sSINGLE PORT RMQS ?
;BR [F YES

;DUAL PORT RM0O3 ?

;BR IF YES

;ASSUME RMOS DEVICE
JSINGLE PORT RMQS °
JBR IF YES

sDUAL PORT RMOS ?

;BR IF YES

;DRIVE NOT AN RMOS5/3/°2
JCHECK NEXT DRIVE

;1S MEDIUM ON LINE ?
JBR IF NO

;DRIVE NOT PRESENT
sCHECK NEXT DRIVE

;DRIVE NOT AVAILABLE
;AUTO SIZING ON ?
;BR IF NO

:CLEAR DEVICE FROM B]T MAP

sCHECK NEXT DRIVE

;DRIVE OFFL INE
;PRINT DRIVE TYPE

:thDED FROM RMBO 2

YIS THIS THE DRIVE 2

;BR IF NO

JDRIVE 1S LOAD DEVICE
;DRIVE ONu INE

JTYPE 2 BLANKS

JPRINY DRIVE TYPE
JMESSAGE ADDRESS HERE

s INCREMENT THE DRIVE ADDRESS
JALL DRIVES ARE CHECKED ?
JBRANCH IF NOT

;CR=~LF
;JUMP TO COMMON STAR?

EQ 0047



JRMQBC RMOS/3/72 DSKLS TST 2
STANDALONE INPLT ROUTINES

PN W - OV YO NNy

— el aed D md b B

17

004322
004322

004326
004332

004334
004 340
004342
004 346
004354
004356
004362
004 366
004370
C04374
004400

004402
004402
004406
004410
004414

004420
004420
004424
004430
004432
004436
004440
004444
004446
004454
004456
04462
004464

004737

005227
001023

104407
104411
012637
123727
001005
104401
104401
000414
1064401
104401
000407

005737
001457
00503%7
104401

104401
013746
104402
104401
104413
012637
001412
022737
101403
104401
000756
013737

104401
005046
113716
104402
1046401
104413
012637
001412
022737
101003
104401
000755
113737

027422
1722777

031556

001176
001176

001176
054636

032336
0C1217

001330

001330
001217

031607
001276

032344
001176
160000
031617
001176
031661
001272
032344
001176
001000
031670
001176

J &
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000 31

001176

001276

001176

001272

.SBTTL STANDALONE INPUT ROUTINES

S TANDAL ONE :
JSR PC,$TKINT ;INITIALIZE CONSOLE
INC n-1 ;FIRST TIME THRU HERE ?
BNE 2% ‘BR IF NO

;SEE IF OPERATOR WANTS HELP TEXT
TYPE ,MSHELP SWANT HELP ?
RDCHR *GET RESPONSE
MOV (SP)+,$TMPT *SAVE AND ECHO RESPONSE
CMPE  STMPI . #'Y *WAS IT A YES RESPONSE 2
B8NE 1% :NO
TYPE ,$TMP1 TTYPE 'Y
TYPE “HELP SYES = TYPE HELP TEXT
8R 3:

1$: TYPE STYPE *N*
TYPE sanr P CR=LF
B8R is

§§EE IF USER WANTS TO CHANGE UNIBUS ADDRESS

) ST CHGADR ; CHANGE RH/RM BUS ADDRESS 2

BEQ 7$ *BR IF NO
CLR CHGADR :NO CHANGE NEXT TiIME
TYPE .$CRLF SCR=LF

ég!ALOGUE TO CHANGE THE UNIBUS ADDRESS, VECTOR ADDRESS AND INTERRUPT PRIORITY

;TYPE CURRENT BUS ADDRESS

s SAVE $BASE FOR TYPEOUTY

260 TYPE--OCTAL ASCIIC(ALL DIGITS)
:TYPE 2 BLANKS
;GET NEW BUS ADDRESS
;CARRIAGE RETURN ?
JYES=SKIP TO NEXT ENTRY
BASE ADDRESS IN 1/0 PAGE ?

:YES
:TYPE WARNING MESSAGE

4% :
5%:

€$:

TYPE
MOV
TYPOC
TYPE
RDOCT
MOV
8EQ
(MP
BLOS
TYPE
Bk
mMov

TYPE
(LR
mMove
TYPOC
TYPE
RDOCT
MOV
BEQ
(Mp
BHI
TYPE
BR
MOvVB

. CNSL O
$BASE ,~(SP)

BLNKS?
(SP) +,8TMP1

31

:;6000O.STHP1
CNSLO2

£

$TMP1 ,$BASE

.CNSLO3
-{SP)

SVECT?, (SP)
JBLNKS?2
(SP)+,8TMP1
7%
#1000, 8 TMP1
63

CNSL 04
13
$TMPT,SVECTI

:TRY AGAIN

:STORE NEW BUS ADDRESS

«GEYT CURRENT VECTOR ADDRESS

: TYPE 2 BLANKS
;GET NEW VECTOR ADDRESS
s CARRIAGE RETURN?

;YES=SKIP TO NEXT ENTRY
:VECTOR ADDRESS < 1000 ?

JYES!!

; TYPE UARNING ME SSAGE

:RETRY

: STORE NEW VECTOR ADDRESS

SEQ 0048
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STANDALONE INPUT ROUTINES

17727277

031724
001217
001300
032144

001176
001176

031542
000377
003766
001176

001176
0C1176

001176

59 004546
60 004552
61 006554
62 004560
63 004564
64 004570
65 004574
66 006576
67 004602
o8 004610
69 004612
0 004616
71 004624

73 004030
74 004636
75 004640
76 CO4H4L4
77 004652
78 004654
79 004662
80 004664

82 204666
83 004670
84 004674
85 004702
86 004704
87 004710
88 004714
89 004722
90 004724
91 004732
92 004734
93 004740
94

95 004742
%6 004746
97 004752
98 004760
99 004766
100 004770
101 0046774
102 065000

005227
007002
104401
104401
005037
104401
104411
012637
023727
001007
104401
012737
000137

023727
001436
104401
023727
002430
023727
003427
000423

104411
012637
023727
001432
104401
104401
023727
002404
023727

001176
001176

031553
001176
001176

001176
032066

013701
042701
156137
122737
101337
005237
104401
000137

001176
177770
032450
000377

001326
001217
003766

K 4
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, DIALOGUE TO INP2T1DEVICE NUMBERS

7% INC
BNE 8%
TYPE .CNSLO7
8% TYPE “$CRLF
9% CLR $DEVM
TYPE ,MSDRVS
RDCHR
MOV (S7)+,$TMP1
000101 CMP $TMPT.#'A
BNE 108
TYPE ALL
001300 MOV #377,$DEVM
JMP XS12Z
000015 10$: CMP $TMP1, #CR
BEQ 12%
TYPE ,$TMP1
000060 CMP $TMP1,#'0
BLT 128
000067 CMP STMP1, 4'7
BLE 133
B8R 12%
11$: RDCHR
MOV (SP)+,$TMP1
000015 ) $TMP1.#(R
BEQ 148

TYPE .COMMA
TYPE $TMP1

000060 cMP $TMP1.24°0
8LT 128
000067 P STMP1 47
BLE 138
128: TYPE CNSLO8
BR o
138: MOV $TMP1,R1
BIC #°C7.R1
001300 BISB  AINTBL(R1), SDEVM
001300 gg?e a37 ,SDEVM
148 INC ursxz
TYPE L$CRLF
JMP XS12

;FIRST TIME THRU ?
:BR IF NO

:E;PEFINPUT INSTRUC T IONS
*CLEAR DEVICE MAP
“TYPE 'DRIVE(S): *

;GET RESPONSE

;1S INPUT *'A*" 2

;NO

;YES, TYPE "'ALL’' AND GO
:SET DEVICE MAP FOR ALL DRIVES
;AUTO SIZE.

ngRlAGE RETURN ?

ECHO RE SPONSE
hkﬂBER <0?
SYES

INUMBER > 7 ?

-NO
¢ ILLEGAL INPUT

sGET RESPONSE
;CARRIAGE RETURN ?
JYES

JIYPE ', °

;ECHO RESPONSE
JNUMBER < 0 ?

JYES

NUHBER > 7 ?

TYPE "' 2ILLEGAL [NPUT"’
RETRY

= DRIVE NUMBER
. sSET DEVICE IN MAP

“NO
;gg ??T AUTO SIZE WHEN TYPING DRIVE STATUS
:G0 SIZE DEVICES

SEQ 0049




* JRMQBO RMOS/3/2 DSKLS TST 2
STANDALONE INPUT ROUTINES

1

PN W=D ORNONN S W

i el ek paed st e caed

48
49

005004
005004
005010
005014
005016
005022
005026
005032
005036
005042
005044
005046
005050
005054
005056
005060
005062
005063
05064
005072
005076
005100
005102
005104
005106
005110
005112

005116
005122
005124
005130

005160
Y05160
005164
005166
005172
005176

005200
005202
005206
005210
005214
005216
005222
005226

005226
005232
005236
005242
005246
005252

104401
013700
001004
104401
104401
012701
010137
012702
005003
030200
001413
104401
010311
010346
104403

001

000
116361
062701
006302
105702
001402
005203
000756
005011
104401

004737
000425
104401
000413

005737
001002
000137
000137
000413

000240
105737
001007
005737
001002
000137
000137

105037
005037
004737
012746
012746
000002

031553

032450
000002

001217

021550
005132

000042

002732
021520

001300
000042

002732
021520

001116
001206
027422
000000
005254

L 4
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000001

;ASSEMBLE TEST QUE FROM DEVICE MAP
CMNSTART :

1%:

2%:

3%:

(%

:SIZE FOR CLOCK

READY :

1%:
2%:

READY1:

TYPE
MOV
BNE
TYPE
TYPE
MOV
MOV
MOV
CLR
BIT
BEQ
TYRPE
MOV
MOV
TYPOS
BYTE
BYTE
MOVB
ADD
ASL
1ST8
BEQ
INC
B8R
CLR
TYPE

JSR
BR
TYPE

B8R
.ASCIZ

TST
BNE
JMP
JMP
BR

DRIVES ;TYPE 'DRIVE(S) TO BE TESTED'
ioevm RO ‘RO = DEVICE MAP
BR IF DRIVES 10 TEST
conma TYPE *
. NONE STYPE *NONE'
#TSTQUE +2,R1 :R1 = ADDRESS OF FIRST ENTRY IN OUE
R1.TSTOUE ; INITIALIZE ENTRY POINTER
#1.R2 :R2 = DEVICE POINTER
R3 *R3 = DEVICE NUMBER
R2.RO ;1S THIS DEVICE IN MaP 2
38 *NO
, COMMA STYPE 0,
R3. (R1) :YES = ENTER DEVICE NUMBER IN OUE
R3.-(SP) ::SAVE R3 FOR TYPEOUT
;:GO TYPE--OCTAL ASCI ]
1 :3TYPE 1 DIGIT(S)
0 :SUPPRESS LEADING ZEROS
ATNTBL (R3),1(R1):ENTER ATTENTION BIT IN OUE
#2 R1 :ADVANCE ENTRY POINTER
R2 :ADVANCE DEVICE POINTER
25 oggf ALL DEVICES ?
R3 TADVANCE DEVICE NUMBER
28 *ENTER NEXT DEVICE
(R1) STERMINATE TEST QUE
LSCRLF STYPE CR-LF
PC.SIZCLK :SEE IF CLOCK SRESENT
63 SYES - CLOCK IS PRESENT
,65% :;TYPE ASCIZ STRING
64% J:GET OVER THE ASCI1Z
<CRLF>/NO ‘L' OR *P' CLOCK/
wne? sANY MONITOR PRESENT ?
5 :BR IF YES
START SJUMP TO START
$GETL2 *RETURN CONTROL YO MONITOR
READY1
;READY TO START TEST
$SDEVM SANY DRIVES IN MAP 2
2$ :BR IF YES
4?2 SANY MONITOR PRESENT ?
1% :BR IF YES
START SJUMP TO START
$GET42 SRETURN CONTROL TO MONITOR
$STSTNM ;RESET TEST NUMBER
$TIMES SINITIALIZE NUMBER OF ITERATIONS
PC,STKINT SINITIALIZE TTY
#PRO,~(SP) *:PUT NEW PS ON STACK
#64$.~(SP) SiPUT NEW PC ON STACK
::POP NEW PC AND PS

SEQ 0050




CZRMQBO RMOS/3/2 DSKLS T1ST 2
STANDALONE INPUT ROUTINES

005254
50 005254

55 005262
56 005270
57 005274
58 00530¢
59 005310
of 005314
61 005320
62 005324
63 005326
64

65

66

67 005334
68 C05340
69 005344

005350
005352
005353
70 005354
71 005356
72 005360
73 005362
74 005364

117737

012737
013700
012760
117760
016002
042702
022702
001003
012737

104401
104401
013746

104403
002
000

005004

005304

001376

005304

001376

174206

002000
001276
000040
176160
000026
177770
000007

011000

001217
032160
001234

M 4
MACRC v04.00 4-APR-81 (01:29:56 PAGE 11-1
64%:
001234 MOVR @TSTQUE,SUNIT ;LOAD DRIVE NJMBER

s CLEAR MASSBUS CONTROLLER, SELECT DRIVE AND DETERMINE THE LAST TRA(CK
;OF THE DIFFERENT DRIVE TYPES

001334 MOV #TAG,LSTRK JASSUME LAST TRACK FOR RM02/3 = 4.
MOV $8ASE RO ;RO = UNIBUS ADDRESS
000010 MOV #CLR,RMCS2(RO) ;CLEAR MASSBUS
000010 MOVB ATSTQUE ,RMCS2(RO) :SELECT DEVICE UNDER TEST
MOV RMDT (RO) ,R2 ;GET RMDT AND
BIC #177770,R2 ;SAVE DRIVE TYPE BITS
(mp #7,R2 1S 1T AN RMOS ?
BNE 3s :NO, MUST BE AN RMO2 OR RMO3
001334 MoV NTAT16!TA2,LSTRK ;YES=-SET LAST TRACK = 18.
;TYPE DRIVE NUMBER TO BE TESTED(SUNIT)
3s: "YPE .SCRLF :CR~LF
TYPE .MSGDRV :TYPE 'DRIVE’
MOV SUNIT,-(SP) :2SAVE SUNIT FOR TYPEQUT
;2 TYPE DRIVE NUMBER
TYPOS ;.60 TYPE--OCTAL ASCII
BYTE 2 ::TYPE 2 DIGIT(S)
BYTE O ;:SUPPRESS LEADING ZEROS
(LR R4 ;THESE TWO LOOPS ARE ADDED TO
DEC R4 JWAIT FOR TTY
ME .-2
DEC Ré
BNE .2

R Ml e g e S ar vy e e e - PR —

SEQ 005°
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REGISTER AND STORAGE USAGE

b b b i i el d e b
OO NPV NN 2 O OO0 ORI IS AN

S

N &
MACRO v04.00 4-APR-81 01:29:56 PAGE 12

.SBTTL REGISTER AND STORAGE USAGE
+REGISTER ASSIGNMENTS

‘RO
:R1

‘R2.R3
‘R4 ,RS

‘R6
:R7

H

(I ]]

UNJBUS ADDRESS OF RH (ONTROLLER

ADDRESS OF ENTRY IN TEST QUE CORRESPONDING TO THE
UNIT UNDER TEST

WORKING REGISTERS FOR TEST IN PROGRESS, MUST BE
SAVED BY SUBROUTINES

GENERAL WORKING REGISTERS, ARE NOT SAVED BY
SUBROUT INES

STACK POINTER

LINKAGE REGISTER TO SUBROUTINES

;STORAGE ASSIGNMENTS

S $TMPO-$TMP4
:$GDDAT, SBDDAT
*$GDADR., $BDADR

*$TSTN
SOUNIT
sRGINBF

*RGOTRF

TEMPORARY STORAGE, NOT SAVED BY SUBROUTINES

EXPECTED AND RRECEIVED STATUS FOR ERROR TYPEQUT
ADDRESS OF EXPECTED AND RECEIVED STATUS IF APPLICABLE,
ALSO THE ADDRESS OF A REGISTER ERROR

TEST NUMBER

NUMBER OF DEVICE BEING TESTED

THE REGISTER INPUT BUFFER HAS A STORAGE LOCATION FOR
EACH REGISTER, AND IS USED WHEN READING STATUS AND
CONTROL DATA

THE REGISTER OUTPUT BUFFER HAS A STORAGE LOCATION FOR
EACH REGISTER, AND IS USED FOR ASSEMBL ING DATA TO Bt
WRITTEN IN REGISTEBS

SEQ 0057




205366
0C5366
005370
005372
005376
005402
005406

005414

005420
005420
005424
005432
05440
(005442
005446
005454
005462
005466
005474
005476

——d b A ) ) o cend el b
VN AN -2 O QOO0 NV NN

20

21 005500
22 005500
23 005502
24 005504
25 005506
26 005514
27

28 005516
29 005522
30 005530
31 005536
32 005540
32 005544
34 005552
35 005560
36 005564
37 005572
38 005574
39

40

41

42 005576
43 005576
44 005602
45 005610
46

47

000004
000240
012706
013700
013701
012737

012702

004737
016037
032737
001417
111137
042737
052737
010037
062737
104001
000475

010003
060203
011304
32760
001470

004737
016037
032737
001417
111137
042737
052737
210037
062737
104001
000436

012713
032760
001432

001100
001276
001466
000001

000000

022604
000010
010000

001140
177770
000100
001136
000010

010000

022404
000010
010000

001140
177770
000100
001136
000010

000000
010000

001226

001136

00010

001142
001142

001140
001140
001136

000010

PR ]

RANSFER Lo}

A A AL SRR R AR SRRl R Rl R R R R E R R R N E R N R R R R R R R R R R

TST1:
SCOPE
NOP
MOV
MOV
MOV
MOV

MOV

:SCOPE CALL

#STACK,SP sLOAD THE STACK POINTER

$BASE RO JRO = UNIBUS ADDRESS

TSTQUE ,R1 ;R1 = POINTER TO DEVICE

#1,8TESTN ;oSET TEST NUMBER IN APT MA[L BOX
#0,R2 ;R2 = REGISTER INDEX,

%BEEAR THE MASSBUS AND VERIFY THAT NONEXISTANT DEVICE ERRCR IS RESE~

JSR
MOV
817
BEQ
MOovB
81C
815
MOV
ADD
EMT
8R

PC,CNTCLR
RMCS2(RO) , $BDDAT
#NED, $BDDAT

20%

(R1),$GDDAT
#*CUNTMSK , $GDDAT
#1R,SGDDAT

RO, $BDADR
:RHCSZ.SBDADR

60%

;GO CLEAR CONTROLLER
;STORE RM(SZ2 AT $BDDAT

;READ THE REGISTER WHOSE INDEX IS IN R2 AND EXIT TEST IF THE READ

:DOES NOT SET "NED'® ERROR
20%:

RO.R3

R2.R3

(R$) .R¢
MNED , RMCS2(RO)
708

;R3 = REGISTER ADDRESS

sREAD REGISTER
;1S "NED'' SET??
sNO!!

;60 CLEAR CONTROLLER
;STORE RM(SZ2 AT SBLDAT

PC,CNTCLR
RMCS2(R0) ,SBDDAT
ANED , SBDDAT

308

{R1) ,SGDDATY
#CUNTMSK , SGDDAT
#IR, SGDDAT

RO, $8DADR
fRHCSZ.SBDADR

60%

;WRITE THE REGISTER WHOSE INDEX IS IN RZ AND EXIT TEST [F THE WRITE

308
MOV
BI1
BEQ

:DOES NOT SET 'NED'' ERROR

#0, (R3) ;WRITE REGISTER
MNED ,RMCS2(R0) ;IS 'NED'' SET??
70% JNO!!

:(CULD NOT READ OR WRITE THE REGISTER WITHOUT SETING "NED'® ERROR -




1+

— ey

RMOS/3/2 DSK S

TRANSFER TES

50 005612
51 005612
52 005616
53 005622
56 005624
55 005630
56 005632
57 005636
58 005640
39 005644
60 005646
61 005652
62 005654
63 005660

66 005662
67 05662
68 005670
69 005672

71 005676

92
93 006020

062702
022702
001773
022702
001770
022702
001765
022702
001762
022702
001757
022702
103257

013737
106002
000137

000004
000240
012706
013700
013701
012737

004737

012760
012760
012760
012760

012702

016037
016037
016037
016037
005302
100362

042737

TST 2

00000¢
000002

000004
000010
000016
000022
000046

0C1276
021274

001100
001276
001466
000002

022404
000076
177777
001777
016200
000001
000000
000006
000034
000032

177701

C .5
MACRO v04.00 4-APR-B1 01:29:56 PAGE 13-1

001136

00122¢

000000

000034
000032

001336
001344
001372
001370

001336

;ADVANCE THE REGISTER INDEX AND
;AVAILABLE DEVICE REGISTER

40%:
ADD #2.R2 :ADVANCE TO NEXT REGISTER
CMP NRMUC ,R? YIS THIS RMWC??
BEQ 40% “YES - TRY NEXT REGISTER
cMP #RMBA ,R?2 “1STTHIS RMBA??
BEQ 408 :YES - TRY NEXT REGISTER
CMP #RMCS2 ,R2 T1S THIS RMCS2??
BEQ 403 ‘YES - TRY ANOTHER REGISTER
CMP NRMAS ,R2 21S THIS RMAS ?
BEQ 408 SYES - TRY ANOTHER REGISTER
CMP NRMDB ,R2 11S THIS RMDB??
BEO 408 SYES ~ TRY ANOTHER REGISTER
CMP RRME (2 ,R2 :1S THIS A LEGAL REGISTER
BHIS 108 SYES - TRY THIS REGISTER
éS?T "NONEXISTENT DEVICE® ERROR FOR EVERY REMOTE REGISTER ADDRESS
) ?g¥ gaASE.savon :STORE BASE ADDRESS
608 : JMP $EOSP ;GO SELECT NEXT DEVICE
708 :
- l't.tt.'l.Iii’...i't""".Q.Q.l.tﬁiit'ttt.t'i-i'it.t.tt.ﬁt'..tt
LeTEST 2 CTOD TEST
;’lttI.itti.t.t.t"'..'“"Q.'Ql'.*‘t..it..ttt.tittttlt'tt.tttt.t
1$12:
38395 :SCOPE CALL
MOV NSTACK , SP :LOAD THE STACK POINTER
MOV $BASE ,RO RO UNIBUS ADDRESS
MOV TSTQUE ,R1 = POINTER TO DEVICE
MOV #2,$TESTN :;ssr TEST NUMBER IN APT MAIL BOX
JSR PC.CNTCLR ;GO CLEAR CONTROLLER
;WRITE ONES ]N REMOTE REGISTERS
MOV #ILF 76, RMCS1(RO) ;LOAD RMCS1
MOV #-1,RMDA(RO)  :LOAD RMDA
MOV #CYLMSK ,RMDC (RO) ;LOAD RMDC
MOV #*( XNUOF , RMOF (RO) *LOAD RMOF
;READ REMOTE REGISTERS TWICE
108 MOV #,R2
© My RMCST(RO) ,RMCS1] :STORE RMCST IN INPUT BUFFER
MOV RMDA (RQ) ,RMDA] ;STORE RMDA IN INPIIT BUFFER
MOV RMDC (RO) .RMDC] -STORE RMDC IN INPUT BUFFER
MOV RMOF (RO).RMOF ] :STORE RMOF IN INPUT BUFFER
DEC R2
8PL 108
:SEE IF ANY ONE BITS CAME BA(K
Bl #2CTLF76.RMCST] 1S RMCST 022

REPEAT THE TEST FOR THE NEXT

>EQ 0054



ggRMQBO RM05/3é2 DSKLS TST s

CT0D T

94 006026
35 006030
96 006034
97 006036
98 006044
99 006046
100 006054
101

102

103 006056

104 006060
105

106

006060
006060
006062
06064
006170
006074
006100
107

109

124 006162
125 C06170
126 006176
127 006204
128 006206
129 006214
130 006216
131 006224
132

. 133

134 006226
1%5 006230
137

-012737 .-
108 006106

012760.. 177777 000042

L ;'INITIALIZE MASSBUS WITH A CLEAR .-
004737 022406 - . i

001014
085737 G01344
04253; 176000 001372

042737
001001

104003

000004
000240
012706
013700
013701 .. 0014

061100

004737 022404

" .rfﬂ

012760 000076 000000
012760 "177777 000014 -

3 - .»55’
s

4
S e § 350
- *

016037
016037 - 000014 " 001352
016037 -. 000042 ;.001400 -

052737 177701 001336 -
052737 001567 . 001400
022737 177777 007336
022737 * 177777 001352

., 001005
"022737 177777 001400

001001

104004

161577 001370

Qtere . ¢, -
000003 .. 001226

000000 " 001336 -

- D 5
" MACRO V04.00 &=-APR-81 01:29:56 PAGE 13-2

BNE 20$% :NO!!

IST RMDA1 ;1S RMDA 072

BNE 208 JNO!!

BIC AXNUDC ,RMDC ] :1S RMDC 072

BNE 20% INO!!

BIC = #XNUOF ,RMOF | ;1S RMOF 0 77
BNE 20% sNO!!

2> CANNOT Y REMOTE REGISTER

READ/WRITE A ONE FROM AN
208 EMT 3

ltttt-tiitltt'*itl‘*i't"'tﬁl'lt'ﬂ'Itt*tﬁ.!tttltlt*tttttltttttt

i *TEST 3 MASSBUS INITJALIZE TEST
:. Iiii.i.t.!it..ttiI'*I""i.t.i...i'!*ﬂ".tﬁ.*tlt'.t.*itttttt"
+‘[3 s
ST gggpe C :SCOPE QA}L
© L7 IMOV. . HSTACK,SP :LOAD THE STACK POINTER
- MOV .SBASE,RO - ‘RO = UNIBUS ADDRESS
MOV TSTQUE,R1 - iR1 = POINTER T0 DEVICE
MOV .- 43, STESTN . - ;:SET TEST. NUMBER IN APT MAIL BOX

% an % PCJCNTCLR ", }GO CLEAR CONTROLLER

unxre ONES” IN SELECTED REGISTERS . .~ -.

Lo . MOV CRILF76,RMCST(RO) ~° :LOAD RMCS1
e MOV ;~ﬁ#-1 RMER1(R0) =~ ;LOAD RMER1
MOV A= RHERZ(RO)w‘- LOAD RMER2

A'ﬂ;"ﬁ‘!‘p«f b 4 gt “g “',9 I

s

LSR5 PCLCNTCLR Ve ~%-so‘CL£AR CDNTROLLER
“READ. THE ‘REGISTERS .THAT- WERE unxrreu e LT
"L aMOV sy ZRMES](RO) RMCST] - :STORE RMCS1 IN INPUT BUFFER
1 MoV . L RMERTCRO) . "RMER11 . k.srone RMER1 IN INPUT BUFFER
- MOV " S RMER2(RO), RMERZI - :STORE RMER2-IN INPUT BUFFER

w‘e’.‘

” ;SEE ‘IFANY aecxsren BITS. UERE CLEARES -

BIS: . < A*CILF76,RMCS1] ‘SET ANY BIT NOT WRITTEN

© BlS. - WAXNUERZ, RMER?I

. (MPy ***#-1 LRMCS11: Si ANY ZEROS IN RM(S12?

) 5BNE . 10$ ¥ -7 YE
CMP .- #=1,RMER1!].- . 'ANY ZEROS IN-RMERI??
BNE 105“’“1 " s Es
CMP #-1,RMERZ] ‘ANY ZEROS IN RMERZ2??
BNES 108" -

;NONE OF THE BITS WERE CLEARED

EMT 4

108: S

A AE sl it dsdlidd 2222 2222222 2R )] ]

'aresr 4 CLEAR STUCK ACTIVE TEST

:;tttt*ittttt*'ﬁﬁ!!!iﬁ‘t**I*t*iQ**Q**‘Qﬁﬁﬁtttllttltttttl.t!tttttt

SEQ 0055

L T i S P S,

e ok reme ew



ZRMCBJ

006230
006230
006232
006234
006240
006244
006250
'8
139 006256
140
141
1u2 006262
143 006270
144 006276
145
146
147 006304
148 006312
149 006320
150 C06326
1571 006334
152 006336
153 006344
156 006346
155 006354
156 006356
157 006350
“S8
159

006360
006360
006362
006364
006370
006374
006400
160
161 006406
162 C06410
163
164
165 006414
166 006422
167 006430
168 006436
169 006444
170
171
172 006452
173 006460
174 006466
175 006474
176 006502
177 006510

000004
000240
012706
013700
0137201
012737

004737

012760
012760
012760

016037
016037
016037
042737
001011
042737
001005
032737
¢01001
104026

000004
000240
012706
013700
013701
012737

005002
004737

012760

RMOS/3/2 DSKLS TST 2
CLEAR STUCK ACT]IVE

001100
001276
001466
000004

022404

172777
1272777
000001

000074
000042
000024
040000

040200
000001

001100
001276
001466
000005

022404

000076
177777
177777
1727777
177777

000000
000000
000000
000000
000000
000000

TEST

E 5
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001226

000014
000042
000026

001352
001400
001362
001352

001400
001362

001226

000000
000006
000014
000032
000042

000000
000006
000014
000032
000034
000042

1874
aggPE . SCOPE CALL
MOV #STA(CK,SP ,LOAD THE STACK POINTER
MOV $BAST RO JRO = UNIBUS ADDRESS
MOV TSTQUE ,R1 ;R1 = POINTER TO DEVICE
MOV #6 ,STESTN ;;SET TEST NUMBER IN APT MA[L BOX
JSR PC,CNTCLR ;GO0 CLEAR CONTROLLER
JWRITE ONES IN TEST REGISTERS
MOV #-1,RMERT(RQ) ;LOAD RMER1
MOV #-1 ,RMERZ2(RO) ;LOAD RMER?
MOV #DMD ,RMMR1(RO) ;LOAD RMMR1
JREAD TEST REGISTERS AND SEE IF ANY BITS ARE ON
MOV RMER1 (RO) ,RMER1 | ;STORE RMER1 IN INPUT BUFFER
MOV PMERZ(RO) ,RMER?2] ;STORE RMERZ IN INPUT BUFFER
MOV RMMR1(RO) ,RMMR1] :STORE RMMR1 IN INPUT BUFFER
BIC #UNS _RMER1T] ;DONT ACCEPT UNSAFE
BNE 108 sBRANCH [F ANY OTHER BITS ON
BIC #SK]'DVC,RMERZ]I .DONT ACCEPT SKI OR DVC(
BNE 108 JBRANCH JF ANY OTHER BITS ON
BIT #DMD ,RMMR T | :BRANCH I[F DMD IS ON
BNE 108
EMT 26
108:
.-'-ttntt.tﬁttt.ttttt.lttttt'tttt.t.tttt."ttt'tlttttttttt-tttttttt
;*TEST S TRISTATE YRANSFER TEST
'-.-ttiﬁtt.t!ittttttttt.tt'tt'ilt.ttQtitttt'ltttttttttttﬁt.-ttttntt
1ST5:
aggPE ;SCOPE CALL
MOV #STA(K ,SP ;LOAD THE STACK POINTER
MoV $BASE ,RO ;RO = UNIBUS ADDRESS
MOV TSTQUE ,R1 :R1 = POINTER TO DEVICE
MOV #5,8TESTN :;SET TEST NUMBER IN APT MAIL BOX
(LR R? sCLEAR ERROR FLAGS
JSR PC.CNTLLR G0 CLEAR (ONTROLLER
JWRITE ONES IN SELECTED REGISTERS
MOV RILF76 ,RMCST(RO) JLOAD RM(CS1
MOV #-1 ,RMDA(RD) :LOAD RMDA
MOV #-1,RMERT(RO) ;LOAD RMER!
MOV #-1,RMOF (RO) s LOAD RMOF
MOV #-1,RMER2(R0) :LOAD RMER?
JWRITE ZEROS IN SELECTED REGISTERS
MOV #0,RMCS1(RO) -LOAD RM(S1
MOV #0Q ,RMDA (RQ) ;LOAD RMDA
MOV #0,RMERT (RO) :LOAD RMER1
MOV #Q,RMOF (RQ) :LOAD RMOF
0V #0 ,RMDC (RO) ;LOAD RMD(
MOV #0,RMERZ(RO) :LOAD RMER?

SE@ 0056
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TRISTATE TRANSFER TEST SEQ 0057
178
Y79 .READ BA(CK ALL REGISTERS
180 006516 01603/ 000000 001336 MOV RMCS1(R0O) ,RM(S1] ;STORE RMCST IN INPUT BUFFER
18 006524 016037 000006 001344 MOV RMDA(RQ) ,RMDA] :STORE RMDA [N INPUT BUFFER
182 006532 016037 000014 001352 MOV RMERT (RO) ,RMER11] ;STORE RMER1 IN INPUT BUFFER
183 006540 016037 000032 001370 MOV RMOF (RQ) ,RMOF ] ;STCRE RMOF IN INPUT BUFFER
186 006546 016037 000036 001377 MOV RMDC(RO) ,RMDCI :STORE RMDC JN INPUT BUFFER
;gg 006554 016037 000042 001400 MOV RMERZ (RO) ,RMERZ] :STORE RMERZ IN INPUT BUFFER
‘87 s CHECK EACH REGISTER CONTENT FOR ZERO BITS WRITTEN £ READ
188 006562 (12702 177777 MOV #-1,R2 ;JACCUMULATE ZEROS IN R?2
139 006566 052737 177701 001336 BIS #‘C]LF?b RMCS1] ;SET ALL BITS NOT WRITTEN
190 006574 052737 161577 001370 BIS #XNUOF , RMOF |
191 006602 052737 176000 001372 BIS #XNUDC ,RMDC ]
192 006610 052737 001567 001400 81S #XNUER2 ,RMER? |
193 006616 005137 001336 COM RMCS1] ; COMPLEMENT REGISTER CONTENTS
194 006622 005137 001344 oM RMDA |
195 006626 005137 001352 COM RMER1]
196 006632 005137 001370 (oM RMOF |
197 06636 005137 0C1372 coM RMDC ]
198 006642 005137 001400 (oM RMERZ |
199 006646 043702 001336 BIC RMCS11,R2 JACCUMULATE ALL ZERO BITS

200 006652 043702 001344 8IC RMDAI ,RZ
201 006656 043792 001352 Bl RMER1] ,R2
202 006662 043702 001370 BIC RMOF | ,R2
203 006666 043702 001372 B81C RMDC! ,R?
204 006672 043702 001400 BIC RMERZ] .RZ

582 006676 001407 BEQ 108 ;BRANCH [F EACH BIT IS ZERO
207 ONE QR MORE BIT POSITIONS ARE NOT ZERO

208 006700 010237 001142 MOV RZ,$BDDAT :SAVE RESULT FOR TYPE
209 006704 005037 001140 CLR $GDDAY LOAD EXPECTED RESULT

216 006710 104005 EMT 5

g}; 006712 052702 000001 815 #MI1T10,R2 :SET ERROR FLAG

213 006716 10%:

14 06716 306737 022404 JSR PC,CNTCLR . GO CLEAR CONTROLLER

215 SPRESET SELECTED REGISTERS TO ZEROS

216 ; (ASSUME RM(S1, RMER1, RMER? WERE (LEARED 8Y INIT)

217 006722 012760 000600 000006 MOV #0 ,RMDA (RQ) ;LOAD RMDA

218 C06730 012760 000000 000032 MOV #0 _RMOF (RO) s LOAD RMOF

S}g 006736 012760 000000 000034 MOV #0,RMDC (RO) ;LOAD RMDC

221 ;WRITE ONES IN SELECTED REGISTERS

222 006744 012760 000076 000000 MOV H1LF76,RMCST(RO) .LOAD RM(S1

223 006752 G12760 177777 000006 MOV #-1,RMDA(RO) . LOAD RMDA

226 006750 012760 016200 000032 MOV #*CXNUOF ,RMOF (RO) . LOAD RMOF

225 006766 012760 001777 000034 MOV #*CXNUDC ,RMDC (RO) :LOAD RMDC

226 006774 012760 177777 000014 MOV #-1,RMERT(RO)  ;LOAD RMER]

Ssg 007002 012760 176210 000042 MOV #*(XNUERZ ,RMERZ (RO) ;LOAD RMERZ

229 JREAD ALL REGISTERS

230 007010 016037 000000 00133¢ MOV RMCS1(RO) ,RM(S1] ; STORE RM(S1 IN INPUT BUFFER
231 007016 016037 000006 001344 MOV RMDA(RQ) ,RMDAI ;STORE RMDA [N [NPUT BUFFER
232 007024 016037 000032 001370 MOV RMOF (RQ) ,RMOF [ ;STORE RMOF IN INPUT BUFFER
233 007032 016037 000034 001372 MOV RMDC(RO) ,RMDCI ;STORE RMDC N INPUT BUFFER




G
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TRISTATE TRANSFER TEST SEQ 0058
234 007040 016037 000074 001352 MOV RMER1 (RQ) ,RMER1 ] ;STORE RMER1 IN INPUT BUFFER
522 007046 016037 (00042 001400 MOV RMER?2 (RO) . RMER2] ;STORE RMERZ IN INPUT BUFFER
237 JCHECK EACH REGISTER CONTENT FOR ONE BJITS WRITTEN £ READ
238 007054 042737 177701 001336 BIC #*CILF?6 ,RMCST! ;CLEAR ALL BITS NOT WRITTEN
c39 007062 042737 161577 001370 8l(C #XNUOF , RHOFI
240 007070 042737 1726000 001372 81C #XNUDC ,RMD( ]
261 007076 042737 001567 001400 BI( lxNUERz RMERZ ]
262 007104 005002 CLR R2 JACCUMULATE ONES IN R2
263 007106 (0S3702 001336 BIS RMIS1],R2 JACCUMULATE ALL ONE BITS
2664 007112 053702 001344 BIS RMDA] ,R?
2«5 007116 053702 001370 8lS RMOF ] ,R2
246 007122 053702 001372 8IS RMDC] ,R?2
247 007126 053702 001352 BIS RMER1],R2
248 007132 053702 001400 BIS RMERZ2] .R2
249 007136 022702 177777 cMP #-1,R2 JSEE IF EACH BJT POSITION WAS ONE
52? 007142 001470 BEQ 208 JBRANCH JF NONE STUCK
252 sONE OR MORE BIT POSITIONS ARE NOT ONE
253 007144 010237 0C1142 MOV R2,$8DDAT ;SAVE RESULT FOR TYPE
254 007150 032737 177777 001140 MOV #-1,8GDDAT JEXPECTED RESULT
255 007156 104006 EMT 6 i
25 007160 052702 (000002 BIlS #MIT1,R2 JSET ERROR FLAG
257 007164 20%:
258 007164 005702 IST RZ JANY ERRORS DETECTED ?2?
259 007166 001126 BNE 30% ;YES = DONT DO BIT TEST
Sg? 007170 012702 000001 MOV #1,R2 ;R2=BIT POSITION
262 007174 25%:
63 007174 004737 022404 JSR PC.CNTCLR ;GO0 CLEAR (ONTROLLER
264 WRITE THE BIT PATTERN IN SELECTED DEVICE REGISTERS
265 007200 010260 000006 MOV RZ.RMDA(RO) ;LOAD RMDA
266 007204 010260 000032 MOV R ,RMOF (RO) cLOAD RMOF
267 007210 010260 000034 MOV RZ.RMDC (RO) JLOAD RMD(
268 007214 010260 000014 MOV RZ,RMERT (RO) ;LOAD RMERI
Sgg 207220 010260 000042 MOV R2 .RMERZ(RD) JLOAD RMERC
271 JREAD BACK THE REGISTERS
272 007226 016037 000006 001344 MOV RMDA(RO) ,RMDA] ;STORE RMDA IN INPUT BUFFER
273 007232 016037 000032 001370 MOV RMOF (RQ) ,RMOF ] .STORE RMOF N INPUT BUFFER
274 C07240 016037 000034 001372 MOV RMDC (RQ) ,RMDC] ;STORE RMD(C IN INPUT BUFFER
275 007246 016037 000014 001352 MOV RMERT(RQO) ,RMER1] JSTORE RMERT IN INPUT BUFFER
S;g 007254 016037 000042 001400 MOV RMERZ2 (RO) ,RMER?2] ;STORE RMER? IN INPUT BUFFER
278 ;CHECK REGISTER CONTENTS fOR CDRRECT PATTERN
279 007262 005003 (LR R3 R3=ACCUMULATED ONE BIT
280 007264 012704 177777 MoV #-1,R4 *R4=ACCUMULATED ZERO BITS
281 007270 013705 001344 MOV RMDA] .RS ;GET ANY GOOD BITS FROM RMDA
282 007274 (050503 RIS RS5.R3
283 007276 005105 COM RS
284 007300 (040504 BIC RS ,R4
285 007302 013705 001370 ' MOV RMOF 1 RS :GET GOOD BiTS FROM RMOF
286 007306 042705 161577 BIC #XNUOF RS
287 007312 050503 BiS RS,R3
288 007314 005105 \ (oM RS
289 007316 042705 161577 Bi( #XNUOF ,RS




e e ——— e

326

327
328
329

331
332
333

335
336

RMOS/3/2 DSKLS IST 2

TRISTATE TRANSSER TEST

007322
007324
007330
007334
007336
007340
007344
007346
00735¢
007354
007356
007360
007364
007370
007372
007374
007400
007402
007404
07406
007410
007412
007414
007416
007420
007424
007430
007432

007434
007434
007436
007440
007444

007446
007444
007446
007450
007454
007460
007464

040504
013705
042705
050503
005105
042705
040504
013705
050503
005105
040504
013705
042705
050503
005105
042705
040504
010205
005105
040503
040204
050403
020302
001406
10237
010337
104007
000404

036302
001402
000137

000004
000240
012706
013700
013701
012737

001372
176000

176000
001352

001400
001567

001567

001149
001142

007174

001100
001276
001466
000006 101226

.-QD—QOO—.
N ™

CTODODODO@DITO
g ) ot s
Uh(fﬂfdg

g

BIC

8EQ
MOV
MOV
EMT
B8R

:ADVANCE RZ2
ASL

BEQ
JMP

26%:

30%:

PeERRRRANTNN

LSTEST 6

':ttttti*tii

15T6:
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RS.R&
RMDC],RS ;GET 100D BITS FROM RMDC
#XNUDC ,RS
RS,R3
RS
#XNUDC ,RS
RS,R4
RMER11],RS ;GET GOOD BiTS FROM RMERT
RS5,R3
RS
R5,R4
RMER215R5 ;GET GOOD B]TS FROM RMER?
#XNUERZ2 ,RS
R5,R3
RS
#XNUER? ,RS
RS5.R4
R2,RS ;RESET ALL ONES IN R3 EXCEPT
RS ;FOR THE TEST BIT
R5,R3
R2,R4 ;RESET TEST BIT IN R4
R4 ,R3 :COMBINE ACCUMULATED 1°'S + 0°'S
R3,R? ;IS PATTERN 0K??
26$ JYES!H!
R2,SGDDAT :SAVE TEST PATTERN
§3.$BDDAT :SAVE RESULT
308 :SKIP TO NEXT
TO THE NEXT PATTERN AND REPEAT TEST
R? sSHIFT THE 8IT
308 JEXIT IF DONE
25%

IS S A2 2R RdS AR R TN TR TR R R TR TR EREEEE R BTG

REGISTER SELECT TEST

AR EAARANN LRI N AR AU A RN AN AR R EARARN T AR TR R AN AN AR ST NS

383p5 ;SCOPE CALL
MoV #STACK,SP JLOAD THE STACK POINTER
MOV $BASE RO ;RO = UNIBUS ADDRESS
MOV TSTQUE ,R? :R1 = POINTER TO DEVICE
MOV #6,$TESTN “:SET TEST NUMBER IN APT MAIL BOX
:THE FOLLOWING TABLE GIVES MASSBUS REGISTER SELECT VALUES FOR
*EACH DEVICE REGISTER
; REGISTER REG SFL
: NAME (16,8.4.2,1)
: RMCS1 00000
: /MDS 00001
RMER1 00010

SEQ 0059



"€

"ZRMQBC RMOS5/3/2 DSKLS TST ?

REGISTER SELECT TES

337
238
339
340
341
342
3,3
344
345
346
347
3.8
349
350
351
252
353
354
355
356
357
358
359
360 007472
361 007474
362
363
364
365 007500
366 007504
367 007510
368 007514
369 007520
370 007524
371 007532
372 007540
373 007544
374 007546
375 007554
376 007560
377 007562
378
379
380 007564
381 007564
382 007570
383 007574
384 007600
385 007604
386 007610
387 007614
388 007620
389 007626
790 007634
391 007642
392 007646
393 007650

005002
012703

004737
010260
010260
010360
010360
016037
016037
020337
001007
052737
020337
001001
104010

004737
010260
010260
010260
010360
010360
010360
016037
016037
016037
020337
001015
052737

77777

022404
000014
000034
000024
000036
000014
000034
001352

176000
001372

022404
000006
000032
000042
000016
000030
000040
000006
000032
000042
001344

161577

l
(RO v04.00 4-APR-81 Q1:29:56 PAGE

001352
001372

001372

001344
001370
001400

001370

: RMMR1
: RMAS
; RMDA
: RMDT
; RMLA
RMSN
RMOF
RMD C
RMHR
RMMR?
RMER?
RME (1
RME(C?

Be By %y 9 h, 0 LI

;EACH REGISTER SELECT LINE IS TESTED FOR A STUCK AT ONE,
:STUCK AT ZERO FAULT. AS AN EXAMPLE, TO TEST REG SEL 1,
:FOR S-A-0, RMER1 IS WRITTEN WITH ZEROS. THEN THE REGISTER
:THAT HAS THE SAME SELECT VALUE, EXCEPT FOR THE SELECT LINE
IS WRITTEN WITH ONES.
;RMMR1 [S WRITTEN WITH ONES. IF SELECT LINE 1 IS S-A-0,
:THE ALL ONES WORD WILL BE WRITTEN IN RMER1, AND RMER1
;WILL NOT BE O WHEN READ BACK.

¢BEING TESTED

CLR
MOV

;TEST REG SEL

JSR
MOV

:TEST REG SEL
108 :

JSR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
(Mp
BNE
BIS

.

1

1

o
o

leleololelelolele)
— el el ) ——l —
Y e Lol Lo

RZ
#-1,R3

FOR S~A-0
PC.CNTCLR

R2,RMER1(RO)

R2.RMDC (RO)

R3.RMMR1(RO)

R3,RMHR (RO)

RMER1T(RO) ,RMER1]
RMDC (RO) ,RMDC]

R3_RMERT]
108

#XNUD{ ,RMDC |

R3,RMDC1
10%
10

FOR 5-A-1
PC.CNTCLR

R2 ,RMDA (RQ)
R2,RMOF (RO)

R2 ,RMERZ (RO)

R3,RMAS (RQ)
R3,RMSN(RO)

R3,RMMRZ (R0)
RMDA (RQ) ,RMDA]
RMOF (RO) , RMOF |
RMERZ (RQ) ,RMERZ ]

R3,RMDA]
20%

#XNUGF ,RMOF |

p)
*3-7

;R2= ZEROS SOURCE
;R3= ONES SOURCE

;G0 CLEAR CONTROLLER

;LOAD RMER1
+LOAD RMD(
sLOAD RMMR1
;LOAD RMHR

;STORE RMERT [N INPUT BUFFER
:STORE RMDC IN INPUT BUFFER

;60 CLEAR CONTROLLER

JLOAD RMDA
;LOAD RMOF
;LOAD RMER?
;LOAD RMAS
JLOAD RMSN
;LOAD RMMR?

;STORE RMDA [N INPUT BUFFER
;STORE RMOF IN INPUT BUFFER
;STORE RMERZ IN INPUT BUFFER

IN THIS EXAMPLE,

SEQ 0060



" ZRMCB0O RM0OS/3/2 DSKLS TST 2
REGISTER SELECT TEST

T

394 007656
395 007662
306 007664
397 007672
398 007676
399 007700
400

401

402 007702
403 007702
404 007706
405 007712
406 007716
407 007722
408 007726
409 007732
410 007736
411 007744
412 007752
413 C07760
414 007764
415 007766
416 007774
417 010000
418 010002
419 010010
420 010014
421 010016
422

423

426 010020
42% 010020
426 010024
427 010030
428 010034
429 010042
430 010046
431 010054
432 010062
433 010070
434 010074
435 010076
43¢ 010104
437 010110
438 010112
439

440

441 010114
442 010114
443 010120
444 010124
445 010130
446 010134
447 010140
L4B 010144
449 010150
450 010156

020337
001007
052737
020337
001001
104011

004737
010260
010260
010260
010360
010360
010360
016037
016037
016037
020337
001015
052737
020337
001007
052737
020337
001001
104012

004737
010260
010260
012760
010360
016037
016037
052737
020337
001007
052737
020337
001001
104013

004737
010260
010260

016037

001370

001567
001400

022404
000006
000032
000042
000020
000036
000046
000006
000032
000042
0C1344

161577
001370

001567
001400

022404
000014
000034
000076
000030
000014
000034
177701
001352

176000
001372

022404
000014
000032
000034
000026

000014
000032

J 5
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001400

001344
001370
001400

001370

001400

000000
001352

001372
001352

001372

QO
OO
——t ot
AN

cMP
BNE
BIS
CMP
BNE
EMT

JTEST REG SEL 2
20%:

30

-
#

JSR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV

TEST REG SEL 2

JSR
MOV
MOV
MOV
MOV
MOV
MOV
BIS
CMP
BNE
B1S
(MP
BNE
EMT

TEST REG SEL 4
0%:

JSR
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV

R3,RMOF |
20%

#XNUER2 , RMER? |
R3,RMER?]
e

FOR $=A-0

PC,CNTCLR
R2,RMDA(RO)
R2,RMOF (RO)

RZ .RMERZ (RO)
R3 ,RMLA(RO)
R3,RMHR (RO)

R3 RMEC2(RO)
RMDA (RO) ,RMDA]
RMOF (RO} ,RMOF ]

RMERZ (RO) ,RMERZ]

R3,RMDAI

308

#XNUOF ,RMOF |
k3, RMOF |

308

#XNUER? ,RMER2 |
R3 RMERZ]

308

12
FOR S~-A-1
PC,CNTCLR

RZ ,RMER1(RO)
R2 .RMDC (RO)

HILF76 RMCST(RO)

R3,RMSN(RO)

RMER1 (RO) ,RMER1]

RMDC (RQ) ,RMDC |

# CILF76 ,RMERT]

R3,RMER1]
40%

#XNUDC ,RMDC |
R3,RMDL ]

408
13

FOR S-A-C

PC,CNTCLR

RZ.RMER1 (RO)
R2 ,RMOF (RO)
RZ2,RMDC (ROQ)
R3,RMDT (RO)
R3,RMERZ(RQ)
R3,RMECT(RO)

RMER1 (RO) ,RMERT]

RMOF (RQ) , RMOF |

;G0 (LEAR (ONTROLLER

;LOAD RMDA
;LOAD RMOF
;LOAD RMER?
;LOAD RMLA
;LOAD RMHR
;LOAD RME(Z2

:STORE RMDA [N INPUT BUFFER
.STORE RMOF [N INPUT BUFFER
;STORE RMERZ IN INPUT BUFFFR

:GO CLEAR CONTROLLER

;LOAD RMER1
sLOAD RMDC

;LOAD RMCS51

:LOAD RMSN

.STORE RMER1 IN INPUT BUFFER
sSTORE RMDC IN INPUT BUFFER

.60 CLEAR CONTROLLER

;LOAD RMER!
;LOAD RMOF
:LOAD RMD(
+LOAD RMDY

;LOAD RMER?

;LOAD RMEC)

; STORE RMERT IN INPUT BUFFER
. STORE RMOF [N INPUT BUFFER

SEQ 0061
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T6 REGISTER SELECT TEST SEQ 0067
451 010164 016037 000036 001372 MOV RMDC (RO) ,RMDCI :STORE RMDC IN INPUT BUFFER
452 010172 020337 (01352 CMP R3,RMER1 ]

453 010176 001015 BNE 50$

456 010200 052737 161577 001370 BIS #XNUOF , RMOF I

435 010206 020337 001370 CMP R3,RMOF |

456 010212 001007 BNE 50$

457 010214 052737 176000 001372 BIS ¥XNUDC , RMDC |

«58 010222 020337 001372 CMP R3,RMD( |

459 010226 001001 BNE 50$

229 010230 104014 EMT 14

462 ) .TEST REG SEL 4 FOR S=A~1

463 010232 508

464 010232 004737 022404 JSR PC,CNTCLR :GO CLEAR CONTROLLER

465 010236 010260 000006 MOV R2.RMDA (RO) *LOAD RMDA

466 010242 010260 000042 MOV RO.RMER2(RO)  :LOAD RMER2

467 010246 010360 000012 MOV R3.RMDS (RO) *LOAD RMDS

468 010252 010360 000032 MOV R3.RMOF (RO) *LOAD RMOF

«69 010256 016037 000006 001344 MOV RMDA (RO) ,RMDAI  STORE RMDA IN INPUT BUFFER
470 G10364 016037 000042 001400 MOV RMER2 (RO) ,RMER2] :STORE RMER2 IN INPUT BUFFER
471 010272 020337 001344 CMP R3,RMDA]

472 010276 001007 BNE 6ud

473 010300 052737 001567 001400 8IS #XNUER2 ,RMER? |

474 010306 020337 001400 CMP R3, RMERD]

475 010312 001001 BNE 60$

2;? 010314 104015 EMT 15

478 ;TEST REG SEL 8 FOR $-A-0

479 010316 608

480 010316 (04737 022404 JSR PC,CNTCLR :GO CLEAR CONTROLLER

481 010322 010260 000014 MOV R2.RMERT(RO)  :LOAD RMERI

482 010326 010260 000006 MOV R2.RMOA (RO) *LOAD RMDA

483 010332 010360 000034 MOV R3.RMDC (RO) *LOAD RMDC

484, 010336 010360 000042 MOV R3.RMER2(R0)  :LOAD RMER?

485 010342 016037 000014 001352 MOV RMERT (RO) , RMER ] ;STORE RMER1 IN INPUT BUFFER
486 010350 016037 000006 001344 MOV RMDA(RO) ,RMDA] :STORE RMDA IN INPUT BUFFER
487 010356 020337 001352 (MP R3,RMER1]

488 010362 001004 BNE 708

489 010364 020337 001344 CMP R3,RMDA]

490 010370 001001 BNE 70§

23; 010372 104016 EMT 16

.93 :TEST REG SEL 8 FOR S-A-1

494 010374 708

495 010374 004737 022404 JSR PC,CNTCLR ;GO CLEAR CONTROLLER

4% 010400 010260 000032 MOV R2 . RMOF (RO) *LOAD RMOF

497 010404 010260 000034 MOV R2.RMDC (RO) :LOAD RMDC

498 015410 010260 000042 MOV RO.RMER2(RO)  :LOAD RMER?

499 010414 010360 000012 MOV R3.RMDS (RO) *LOAD RMDS

SO0 0106420 010360 000014 MOV RI.RMER1(R0O)  -LOAD RMER1

501 010424 010360 000006 MOV R3_RMDA (RO) *LOAD RMDA

502 010430 016037 000032 001370 MOV RMOF (RO) ,RMOFI  >STORE RMOF IN INPUT BUFFER
503 010436 016037 000034 001372 MOV RMDC (RO) .RMDCI  :STORE RMDC IN INPUT BUFFER
504 010444 016037 000042 001400 MOV RMER2 (ROY ,RMER2] :STORE RMER2 IN INPUT BUFFER
505 010452 052737 161577 001370 BIS #XNUOF , RMOF |

506 010460 001015 BNE 80$

507 010462 022737 176000 001372 (MP A#XNUDC ,RMD( |




CZRMQBO RMOS/3/2 DSKLS TST 2

T6

519
520
521
522
9523
526
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543

544

REGISTER SELECT TEST

010514
010514
010516
010520
010524
10530
010534

010542
010546
010552
010554
010560

010562
010566
010570
010574

010576
010602
010604
010610

010612
010616
010622
010630
010632
010636

010636
010636
010640
010642
010646
010652
010656

020337
001007
052737
020337
001001
104017

000004
000240
012706
013700
013701
012737

016002
022702
001431
022702
001426

022702
001423
022702
001420

022702
001415
022702
001412

010237
010037
062737
1046057
000137

000004
006240
012706
013700
013701
012737

001372

001567 001400
001400

001100
001276
001466
060007 001226

002026
020024

024024

020025
024025

020027
024027

001142
001136
000026 001136

021274

001100
001276
001466
000010 001226

80%:

(MP
BNE
B1S
CMP
BNE
EMT

L .9
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R3,RMDCI
80%

#XNUER2 ,RMER?]
R3,RMERZ]
80%

17

JREGISTER SELECT 16 IS TESTED BY THE ILR TEST

A R ARESARLLARRRSS AR e R R R R R R R 32222228

LwTEST 7

DRIVE TYPE TEST

TR ARNR AN A RA AN AR RN PRI ARANETANNANAAN RN AN AN AN AN AASA AN d N

1517:

10%:

SCOPE
NOP
MOV
MOV
MOV
MOV

MOV
cMP
8EQ
CMP
8EQ

(mP
8EQ
CMP
BEQ

(mP
BEOQ
(mp
8BEQ

MOV
MOV
ADD
EMY
JMP

:SCOPE CALL

#STACK ,SP ;LOAD THE STACK POINTER
$BASE ,RO JRO = UNIBUS ADDRESS
TSTQUE ,R1 ;R1T = POINTER TO DEVICE
*7,$TESTN J2SET TEST NUMBER IN APT MAIL BOX
RMDT (RO) ,R2 :STORE RMDT AT R2
#SNGPRT ,R2 ;SINGLE PORT RMQO3 2

108 JYES !

#DULPRT R2 ;DUAL PORT RM0O3 ?

108 JYES !'!

#SNGPRT:BITO,RZ ;SINGLE PORT RMOZ ?

108 ; YES V!

ADULPRT!BITO,R2 :DUAL PORT RMO2 ?
10% JYES !

78§cparsexr1saxro,az :$é§5%5 PORT RMOS 2
?gngarsaxrwsalro.na :DUAL PORT RMCS ?

RZ,$BDDAT ;GET RECIEVED DRIVE TYPE
RO, SBDADR +LOAD BAD ADDRESS
g;MDT,SBDADR

$EOSP ;GO TO NEXT DEVICE

';tttttttitttt*ttititﬂitttii*tttttit.‘i.tl*tlti*Qtttttttttttitttt

LATEST 10

DEVICE AVAILABLE TEST

- 2 A2 d sl sRiRsli8Rd0i2 2R 2222022202202 22023220 R X2

TST10:

SCOPE
NOP
MOV
MOV
MOV
MOV

;SCOPE CALL

#STACK,SP ;LOAD THE STACK POINTER

$RASE ,RO ;RO = UNIBUS ADDRESS

TSTQUE ,R1 ;R1 = POINTER TO DEVICE
#10,8TESTN ;oSET TEST NUMBER IN APT MAIL BOX

SEQ 0063



C
I
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1

R
0

MQBO RMOS/3/2 DSKLS TST 2
DEVICE AVAILABLE TEST

565 010664 004737 022404
566 010670 016037 G0Q0000
547 010676 042737 173777
548 010704 001006

569 010706 012737 004000
550 010714 010037 001136
551 010720 104060

552 010722

553

554

010722
010722
010724
010726
210732
010736
10742
555
356
557 010750
558 010756
559 010764
560 010772
561 011000
562 011006
563
564 011014

011020
011022
565 011024
566
567
568 011026
569 011026
011034
570 011040
571 011044
572 011046
573
574
575 011052
576 011060
577 011064
578 011072
579 011100
580 011102
581 011106

582
583 011110

000004
000240
012706
013700
013701
012737

001100
001276
001466
0C0011

012737
012737
012737
012737
012737
012737

004737
000402

104000
000662

000000
000000
010000
054636
177777
000061

022432

012757
004777
005737
001375
004777

000144
170476
001534

170466

016037
010037
062737
042737
001404
005037
104020

000430

000014
001136
000014
157777

001140

112
112 012760 041401

M 5
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JSR PC,CNTCLR ;GO CLEAR CONTROLLER
001142 MOV RM(S1(RO) , $BDUAT ©STORE RMCS1 AT SBDDAT
001142 BIC #~CDVA,$BDDAT  :CLEAR ALL BUT DVA
BNE 108 *BRANCH [F DVA SET
001140 MOV #DVA, $GDDAT “SETUP EXPECTED
MOY RO, $BDADR *SETUP REG ADDRESS
EMT 60
10%:
» tittitilltlttttﬁltttttittttttttﬁtlt'.tﬁtﬁ!ﬂtttt'ttltti.itittttt
~TEST 11 SEARCH TIMEOUT TEST
".Qt'tt‘ttitltttt*ﬁ&ti'l"Q*ttttttttﬂttlttttttttttt!tﬁttﬁttlttttttt
15T11:
382”5 :SCOPE CALL
MOV NSTACK, SP LOAD THE STACK POINTER
MOV $BASE , R0 = UNIBUS ADDRESS
MOV TSTQUE ,R1 n1 = POINTER TO DEVICE
001226 MOV #11,$TESTN 1;SET TEST NUMBER IN APT MAIL BOX
:LOAD REGISTER OUTPUT BUFFER WITH COMMAND PARAMETERS
001420 MOV #0, RMDAD ; SECTOR=0=TRACK
001446 MOV #0.RMDCO :CYL INDER=0
001444 Y NFMT16,RMOFO  :16 BIT FORMAT
001416 MOV #BUFFER, AMBAD  :STARTING BUFFER ADDRESS
001414 MOV #~1,RMWCO *WORD COUNT
001412 MOV MWD GO,RMCSIO  :WRITE DATA COMMAND
JSR PC,ENBSCH ;EXECUTE DATA COMMAND TO POINT WHERE
:SEARCH IS ENABLED USING SUBROUTINE.
g:r 108 :BRANCH TO 108 IF NO ERROR
BR 508 ;SLOC REST PF TEST
ig;ART THE CLOCK AND WAIT FOR 100 MS
001534 T MoV #100, ,WATCH :SET WATCHDOG TIMER VALUE
JSR PC,aCLOCK *START THE CLOCK
208 : ST WwATCH
BNE 208
JSR PC,asTOPCL ;STOP THE CLOCK
;VERIFY THAT OP] IS NOT SET (SEARCH TIMEOUT IS DISABLED)
001142 MOV RMER1(RO) , SBDDAT SSTORE RMER1 AT SBDDA'
) MOV RO, $BDADR :SET UP FOR ERROR MSG
001136 ADD NRMER1, SBDADR
001142 8IC #~COPI ,$BDDAT
BEQ 308 :BRANCH IF NO ERROR
CLR $GDDAT
EMT 20
:DISABLED
BR 50% JSKIP
%SQABLE SEARCH TIMEOUT. THEN WAIT 100 MS
000024 ' MOV #DMD ' MUR ! DBEN ! MOC ,RMMR1 (R0) :LOAD RMMRI

SEQ 0064
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SEARCH TIMEOUT TEST SEQ 0065
588 011120 012737 000144 001534 MOV #100. ,WATCH :SET WAT(HDOG TIMER VALUE
011126 0064777 170406 JSR PC,aClLOCK ;START THE CLOCK
589 011132 005737 001534 40%: TST WATCH
590 011136 001375 BNE 408
gg} 011140 004777 170374 JSR PC.aSTOPCL ;STOP THE CLOCK
593 ;0PI SHOULD NOW BE SET (SEARCH TIMEOUT IS ENABLED)
594 011144 016037 000014 001142 MOV RMER1 (RO) ,$BDDAT ;STORE RMER1 AT $BDDAT
595 011152 042737 157777 001142 BIC #*COPI,$BDDAT
596 011160 001004 BNE 50%
597 011162 012737 020000 001140 MoV AOPI,$GDDAT
598 011170 104021 EMT 21
233 011172 508:
601 ::tlt*l’**ttl’ttt!I‘iilt‘tt“*tiii*t*ﬁ*"ﬁﬁ.ﬁ**ﬁll’*tt*ittﬁtltttttttttt
;*TEST 12 SET DTE TEST
A ASLALEARSE RSl ARAARARRR Rl s ittt il szl s YTy
011172 TST12:
C11172 000004 SCOPE .SCOPC CALL
011174 000240 NOP
011176 012706 001100 MOV #STACK,SP ;LOAD THE STACK POINTER
011202 013700 001276 MOV $8ASE RO ;RO = UNJBUS ADDRESS
011206 013701 001466 MOV TSTQUE ,RY sR1 = POINTER TO DEVICE
602 011212 012737 000012 001226 MoV #12,8TESTN ;o SET TEST NUMBER IN APT MAIL BOX
603 011220 010037 001136 MOV RO, SBDADR sSETUP ERROR MSG
604 011226 062737 000014 001136 ADD #RMER1 , $BDADR
282 011232 005037 001140 CLR $GDDAT
607 INITILAIZE AND VERIFY THAT DRIVE TIMING ERROR IS RESET
283 011236 004737 022404 JSR PC,CNTCLR ;GO CLEAR CONTROLLER
610 011242 016037 000014 001142 MOV RMER1(RO) ,$SBDDAT ;STORE RMER1 AT $BDDAT
611 011250 042737 167777 001142 8IC #*CDTE , SBDDAT
612 011256 0014602 BEQ 108 ;BRANCH IF DTE=0
613 011260 104031 EMT 31
g}g 011262 000517 BR 508 ;SKIP REST OF TEST
616 ;SET MAINTENANCE INDEX PULSE AND VERIFY DTE REMAINS RESET
617 011264 10%:
618 011264 (012760 000001 000024 MOV #DMD _RMMR1(R0)  ;LOAD RMMR]
619 011272 012760 000005 000024 MOV #DMD !M] ,RMMR1(RQ) :LOAD RMMR1
620 011300 016037 000014 001142 MOV RMER1(RO) ,$8DDAT :STORE RMERT AT $BDDAT
621 011306 042737 167777 001142 8IC #*CDTE, $BDDAT
622 011314 001402 BEQ 208
623 011316 104000 EMT
g%g 011320 000500 BR 50% . COMPARE SHOULD BE RESET
626 ;EXECUTE DUMMY DATA COMMAND TO ENABLE SEARCH
627 011322 20%:
628 011322 012737 000000 001420 MOV #0Q ,RMDAQO
629 011330 012737 000005 001446 MOV #5,RMDCO
630 011336 012737 010000 001444 MOY HFMT16,RMOFO
631 011344 012737 054636 001416 MOV ABUFFER ,RMBAOD
632 011352 012737 177777 001474 MoV #-1,RMWCO
633 011360 012737 000061 001412 MoV #WD . GO,RMCS10




011366

011372
371374
011376

011400
011600
011406

011414
011622
C11430
011432
011434

011436
656 011436
657 011444
658 011452
659
660
661
662
663
664
665
666
667
668
669
670
671

311460
011466
011474
011502
011510
011512
911520

011522

011522
011522
011524
011526
011532
011536
011542

672
673 011550
674
675
676 011554
677 011554

004737

000402
104000
000451

2760
2760

o0
—

016037
0462737
007402
104023
001432

012760
012760
012760

012760
012760
016037
042737
001004
012737
104024

000004
000240
012706
013700
013701
012737

012702

004737

(22632

051441
051401

000014
167 ¢’

051403
051443
051403

051441
051401
000014
167777

010000

001100
001276
001466
000013

012100

022404

000024
000024

001142
001142

000024
000024
00002¢

000024
000024
001142
001142

001142

001226

JSR

BR
EMT
BR

PC,ENBSCH JEXECUTE DATA (OMMAND TO POINT WHEPRE
s SEARCH IS ENABLED USING SURROUTINE

30 ;BRANCH TO 30% IF NO ERROR

508

;WITH SEAR(CH ENABLED, SET AND RESET SECTOR PULSE TO SET ENABLE

JSR

PC,CNTCLR +GO CLEAR CONTROLLER

éggAncu FLOP.
’ MOV : #DMD ' MUR ' DBEN ' MOC 'MSEN'MS ,RMMR T (R0) ;LOAL RMMR1
MOV #DMD | MUR | DBEN | MOC 'MSEN.RMMR 1T (RO) *LOAD RMMR1T
:SET SECTOR PULSE AND VERIFY DTE DOES NOT SET
. PUTMRT ~ #DMD ! MUR ! DBEN ! MOC ! MSEN M
: PUTMRT  #DMD | MUR ' DBEN | MOC 'MSEN
MOV RMER1(RO) , SBDDAT :STORE RMER1 AT SBDDAT
BIC #~CDTE,$BODAT
BEO 408
EMT 23
BEQ 50% :COMPARE SHOULD BE RESET
zggacs SECTOR COMPARE
T mov #DMD ' MUR ' DBEN 'MOC 'MSEN'MSC . RMMR T (RO) :LOAD RMMR"
MOV #DMD ' MUR | DBEN | MOC 'MSEN I MSC 'MS ,RMMR1 (R0O) i OAD RMMR
MOV #DMD | MUR | DBEN | MOC 'MSENMSC .RMMR1 (RO) *LOAD RMMR1
;SET SECTOR PULSE AND VERIFY DTE SETS
MOV #DMD ! MUR ! DBEN 'MOC 'MSEN 'MS ,RMMR T (RO) :LOAD RMMR1
MOV ADMD ! MUR | DREN | MOC 'MSEN . RMMR 1 (RQ) SLOAD RMMRT
MOV RMER1 (RQ) , $BDDAT ;STORE RMER1 AT $BDDAT
BIC #~CDTE, SBODAT
BNE 508
MOV #DTE, SBDDAT
EMT 24
:SECTOR (OMPARE SET
50%:
- ttl‘ﬁtﬁttﬁt'.l.itltt‘lii‘".it.'t'iit‘.t*tt‘tttti.ﬁ*ti.ltttitt!ttt
*TEST 13 FORMAT CHANGE TEST
’.ttQ’QtGQ‘t*'ltt*itttiiitt'*.t‘t.'ttI‘it..t.'ii'tlttttt'!t’tttttt
157113
gggpf :SCOPE CALL
MOV #STACK,SP :LOAD 1HE STACK POINTER
MOV $8ASE , RO ‘RO = UNIBUS ADDRESS
MOV TSTOUE ,R1 *R1 = POINTER TO DEVICE
MOV #13,$TESTN 2:SET TEST NUMBER IN APT MAIL BOX
MOV #508 ,R2 :R2=TABLE POINTER
6NITILAIZE AND SET THE FORMAT BIT, USE INDEX PULSE TO CLEAR FORMAT CHANGE
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CHANGE TeST

FORMAT

678 011560
679 011564
680 011572
681

682

683 011600
684 011606
685 011614
686 011622
687 011630
683 011636

63
€90 011644

011650
011652
691 011654
692
693
694
695 011656
696 011656
697 011664
698 011672
699 011700

713

714 011760

715 011760
716

717

718 011766

719 011774

720 012002
721

722

723 012019
724 012016
725 012024
726 012032
727 012040
7208 012042
709 012046
730 012054
31 (2062

011260
012760
012760

042737
012737
016237
012737
012737
012737

004737

000402
104000
000514

012760
012760
012760
C12760

016037
042737
001416
010037
062737
005037
011237
016237
104025
000453

012760

012760
012760
016037
042737
001012
010037
062737
012737
104027

000032
(00001
000005

000000
000005
000002
054636
177777
000061

022432

051403
051443
051403
051401

000014
167777

001136
000014
001140
001174
000002

051405

051403
051443
051403

051441
051401
000014
167777

001136
000014
010000

C 6
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000024
000024

001420
001446
001444
001416
001414
001412

000024
000024
000024
000624

001142
001142

001136

001176

000024

000024
000024
000024

000024
000024
001142
001142
001136
001140

MOv
MOV
MOV

(R2) ,RMOF (RQ) ;LOAD FORMAT MODE [N RMOF
#DMD ,RMMR1 (RQ) ;LOAD RMMR
#DMD !M] ,RMMR1(R0) ;LOAD RMMR1

:SETUP A:gVEXECUTE DUMMY DATA COMMAND USING OPPOSITE FORMAT

MOV
MOV
MOV
MOV
MOV

JSR
BR

EMT
BR

#0 ,RMDAQD
#5,RMD(O
2(R2) ,RMOF O
#8UFFER,RMBAO
#~7 ,RMWCO

#WD !GO,RM(S10

PC,ENBSCH
;SEARCH IS ENABLED USING SUBROUT INE.
208 ;BRANCH TO 20% IF NO ERROR

60$

;FORMAT (HANGE FLOP SHOULD BE SET - VERIFY BY TRYING TO FORCE A

§8§IVE TIMING ERROR WHICH SHOULD NOT SET.

MOV #DMD !MUR ! DBEN MOC ! MSEN 'MSC ,RMMR1 (RO) ;LOAD RMMR1

MOV #DMD !MUR ! DBEN !MOC MSEN'MSC !MS ,RMMR1 (RO) ;LOAD RMMR1

MOV #DMD ! MUR ! DBEN!MOC !MSEN'MSC ,RMMR1 (RO) :LOAD RMMR1

MOV ADMD !MUR ! DBEN MOC !MSEN,RMMR1 (RO) :LOAD RMMR1
;VERIFY THAT DRIVE TIMING ERROR DIDNT SET

MOV RMER1(RO) ,$BDDAT ;STORE RMER? AT S$BDDAT

BIC #*CDTE ,$BDDAT

BEQ 308

MOV RO, $SBDADR :SETUP ERROR MESSAGE

ADD ARMER1 , $BDADR

CLR $GDDAT

MOV (R2),$TMPQ

MOV 2(R2) ,$TMP1

EMT 25

B8R 60% ;A FORMAT (HANGE
éggEAR THE FORMAT (HANGE FLOP W/INDEX PULSE

MOV #DMD I MUR ! DBEN!MOC !MSEN!M] .RMMR1 (RO) ;LOAD RMMR!
;ENABLE SEARCH AND FORCE SECTOR COMPARE

MOV #DMD ! MUR ! DBEN !MOC !MSENMSC ,RMMR1 (R(D) ;LOAD RMMR1

MOV #DMD ! MUR ! DBEN !MOC !MSEN!MSC !MS ,RMMR1 (RO :LLOAD RMMR!

MOV #DMD ! MUR ! DBEN !MOC !MSEN!MSC,RMMR1 (RO) ;LOAD RMMR1
;SET DTE W/ANOTHER SECTOR PULSE - VERIFY DTE IS SET

MOV #DMD !MUR ! DBEN!MOC !MSEN'MS ,RMMR1 (RO) :LOAD RMMR1

MoV #DMD !MUR ! DBEN MOC !MSEN,RMMR1 (RO) :LOAD RMMR

MOV RMER1(RO) ,$BDDAT ;STORE RMER1 AT $B8DDAT

BIC A#~CDTE,$BDDAT

BNE 408

MOV RO, $BDADR ;SETUP ERROR MESSAGE

ADD #RMER1, $BDADR

MOV ADTE,$GDDAT

M7 27

SEXECUTE DATA COMMAND TO POINT WHERE

SEQ 0067



FORMAT
732 012064

b md red e wsid i

L INFN Y33

QOOOCOO
it o pd 2D s
NN

767
7648 012134
7649 012140
750 012144
751
752
753 012152
754 012160
755 012164
012164
756 012172
’57 012200
758 012206
759 012214
760 012216
761 12220
762 012222
763 012226
764 012230
765 012232
766 012236
012236
767 012244
768 012252
769 012260
770 012266
771 012270
772 012272
773 012274
776 012302
775 012304
776

RM05/372 DSKLS TST 2

CHANGE TEST

000470

022702
001005
005722
000626

010000
000000
010000

000004
000240
012706
013700
013701
C12737

004737
010037
062737

012760
012702

012760
012760
016037
042737
001406
005302
001361
005037
104000
000501
012702

012760
012760
016037
042737
001007
005302
001361
012737
104030
000453

012100

001100
001276
001466
000014

022604
001136
00024

000001
000021

004001
000001
000024
177737

001140

000021

004001
000001
000024
177737

000040

D
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001226

001136

000024

000924
000024
001142
001142

000024
000024
001142
001142

001140

BR 60$
igg TEST W/18 TO 16 FORMAT (HANGE DURING SECOND EXECUTION
CMP #508 ,R2
BNE 60% JBRANCH IF DONE TEST
TST (R2) + JMOVE POINTER
BR 108 JREPEAT TEST
5C$: .WORD FMT16 ;:16=18 FORMAT (HANGE
LWORD 0 ;18-16 FORMAT (HANGE
.WORD FMT16
608$: JEND OF TEST
'-:tttttt'tttttttitttlttitﬂtltttttti'tttltttﬁttt*t*tt*tittrt-ttttt
J*TEST 14 PROM STROBE TEST
::ttt!!t.tttttttltttttttttttttttttttttttttttttttt'ttttttttttttttt
TST14:
gggPE ;SCOPE CALL
MOV #STACK,SP ;LOAD THE STACK POINTER
MOV $BASE ,RO ;RO = UN]JBUS ADDRESS
MOV TSTQUE ,R1 ;R1 = POINTER TO DEVICE
MOV #14 ,$TESTN ;;SET TEST NUMBER IN APT MAJL 89X
JSR PC,CNTCLR ;60 CLEAR (ONTROLLER
MOV RO, $8DADR ;SETUP ERROR MESSAGE
ADD #RMMR , $BDADR
:SET DIAGNOSTIC MODE AND TRY TO RESET PROM STROBE
MOV #DMD . RMMR1 (RO)  ;LOAD RMMR1
- MOV 7. R JR2=MAXIMUM ¥ (CLOCK PULSES
MOV #DMD IMCLK ,RMMR1 (RO) ;LOAD RMMR1
MOV #DMD _RMMR1(R0O) ;LOAD RMMR1
MOV RMMR1(R0Q) ,$BDDAT sSTORE RMMR1 AT $BDDAT
BIC #*CWC, $BDDAT
BEQ 6%
DEC R2
BNE 3%
CLR $GDDAT
EMT
BR 60%
?B; MOV #17.,R2
MOV #DMD 'MCLK ,RMMR1 (RO) :LOAD RMMRI
MOV #DMD ,RMMR1(R0O) ;LOAD RMMR1
MOV RMMR1T (RO) ,$BDDAT ;STORE RMMR1 AT $BDDAT
BIC #*CW(,$8DDAT
BNE 208 JEXIT LOOP WHEN PROM STROBE ON
DE( RZ
BNE 108
MOV #W(,$GDDAT
EMT 30
BR 60%

~EQ 0068



“/RMQRO

T4

777
778
779
780

781
782
783
784
785
786
787
788
789
790
791
792
793
794

795
796
797
798
799
800
801
802
803
804
805
806

012434
012434
012436
012440
012444
(012450
C12454
807

808

809 012462
810 012470
811 012476

012702

012760
012760
016037
042737
001005

012737
104032
000427
005302
001354

012702

012760
012760
016037
042737
001404
05037
104033
000402
005302
001355

000004
000240
012706
013700
013701
012737

012737
012737
012737
012737
012737
012737

004737
000402

104000
000562

RMOS/3/2 DSKLS TST 2
PROM STROBE TEST

000003

004001
000001
000024
177737

000040

000010

004001
000001
000024
177737

001140

001100
001276
001466
000015

000005
000000
010000
054636
1727777
000061

022432

E 6
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000024
000024
001142
001142

001140

000024
000024
001142
001142

001226

001446
001420
001444
001416
001414
001412

208
25%:

MOV

MOV
MOV
MOV
BIC
BNE

MoV
EMT
BR

DEC
BNE

30%:

JVERIFY
40%:

MoV

MOV
MOV
MOV
8IC
BEQ
CLR
EMT
BR

DEC
BNE

50%:
60%:

PROM STR

#3.,R2

#DMD IMCLK ,RMMR1 (RO)
#DMD ,RMMR1 (RO)
RMMR1 (RO) , $BDDAT

; VERIFY PROM STROBE IS ON fFOR 3 BIT (LOCKS

;LOAD RMMR1

;LOAD RMMR1

;STORE RMMR1 AT S$RBRDDAT

#*CW(C,$BDDAT

308 ;BRANCH ]F PROM STORBE DID NOT
;DROP EARLY

#WC, SGDDAT

32

60%

R2

25%

OBE 1S OFF FOR 8 BIT CLOCKS

#8. .R2

#DMD 'MCLK ,RMMR1 (RO) ;LOAD RMMR1

#DMD ,RMMR1(RQO) :LOAD RMMRK1

RMMR1(R0O) ,$8DDAT ;STORE RMMR1 AT $BDDAT

#CWC,SBDDAT

508 :BRANCH [F PROM STROBE

ggDDAT ;DID NOT SET EARLY

60s

RZ

408

AR AR R A AN AN AN AR N R AR A AT N AR AR AR AN AR RN N R TN R AN ER IR RN NN

SYNC WORD COUNT INHIBIT TEST

AN AR A AR R AN AN R RN R R A AR R AR AR VA AN RN TR A AT RN TN AR ER T A RAT AN

TeTEST 15

YST1S:

SCOPE
NOP
MOV
MOV
MOV
MOV

;SETUP REGISTER
MOV
MOV
MOV
MOV
MOV
MoV

JSR

BR

EMT

BR
10%:

#STACK, SP
$BASE RO
TSTQUE ,R1
#15,8TESTN

s SCOPE CALL

sLOAD THE STACK POINTER

;RO = UNIBUS ADDRESS

;R1 = POINTER TO DEVICE

;SET TEST NUMBER IN APT MAIL BOX

OUTPUT BUFFER FOR SUBROUTINES

#5,RMDCO
#0 ,RMDAQ
H#FMT16,RMOFO
MBUFFER ,RMBAO
#-1,RMWCO
#WD !GO ,RMCS10

PC,ENBSCH
10%
1208

s CYLINDER=5

;SECTOR=0, TRACK=0

;16 BIT FORMAT

;STARTING BUFFER ADDRESS
;WORD COUNT

JWRITE DATA COMMAND

JEXECUTE DATA COMMAND TO POINT WHERE
+SEARCH IS ENABLED USING SUBROUTINE.
;BRANCH TO 108 [F NO ERROR

;SKIP IF FAILURE

SEQ 0069



~ZRMQBO

715

819 012540
C12544
012546
012550

825 012552

828 012556
829 012556
830 012564

833 012572
834 012576
835 012602
836 C12604

839 012606
840 012612
841 012620
842 012622
843 012626
844 012632
845 012640
846 012644
847 012646

850 012650
851 012650
852 012654

855 012656
856 012656
857 012664

860 012672
861 012676
862 012702
863 012704

867 012706
868 012706
869

870

871 012712
872 012712
873 012720

004737
000402
104000
000555

012702

012760
012760

016003
032703
001765
005202

010337
042737
001413
005037
010037
062737
010237
104034
000516

022702
001414

012760
012760

016003
032703
001365
000724

G12702

012760
012760

RMO5/3/2 DSKLS TST 2

023304

000000

055401
051401

000024
000040

001142
175777

001140
001136

000024
001174

000012

055401
051401

000024

000040

000020

055401
051401

F
MACRO v04.00 4&-APR-81 01:29:56 PAGE 1%-17
SYNC WORD COUNT INHIBIT TEST

000024
000024

001142

001136

G000 4
000024

000024
000024

JSR PC,SCTCMP

?37 20§ *BRANCH TO 20% IF NO ERROR
BR 1208

: CAN NOW STEP DATA TIMING SEQUENCER WITH SECTOR COMPARE SET

20
:PULSE MAINTENANCE CLOCK UNTIL PROM STROSE SETS

; STEP THE SEQUENCER TO LOCATION 10¢(10) WHILE CHECKING ‘PLFS'’
$: MOV #0,R2 ;R2=SEQUENCER ADDRESS

308

MOV #DMD ! MUR ! DBEN!MOC !MSEN!MCLK ,RMMRT(R0O)  ;LOAD RMMR1
MOV #DMD !MUR ! DBEN!MOC !MSEN,RMMR1 (RO) ;LOAD RMMR1

.SEE IF PROM STROBE [S SET
MoV RMMR1 (RO) ,R3 ; STORE RMMR1 AT R3
8IT MiC,R3
BEQ 308 ;ISSUE NEXT BIT CLOCK
INC R2 ; INCREMENT SEQUENCER ADDRESS

;CHECK 'LOOKING FOR SYNC'' - SHOULD 8E ZERO UNTIL LOCATION 11

MOV R3,$8DDAT

BI( #~(PLFS,$SBDDAT

8EQ 508 ;BRANCH [F PLFS IS ZERO
CLR S$GDDAT

MOV RO, $BDADR

ADD #RMMR1 , SBDADR

MOV R2,$TMPO

Emr 34

BR 1208 :SKIP REST Of TEST

EXIT LOOP IF SEQUENCER NOW AT LOCATION 10

508 :
(MP #10. ,RZ
BEQ 708

;PULSE MAINTENANCE CLOCK UNTIL PROM STROBE RESETS

60$

MOV #DMD !MUR !DBEN!MOC !MSEN!MCLK ,RMMR1(R0O)  ;LOAD RMMR!
MOV #DMD ! MUR ! DBEN!MOC !MSEN . RMMR T (RO) ;LOAD RMMR!

;SEE [F PROM STROBE IS RESETY

;THF NEXT PROM STROBE SHOULD SET 'PLFS'" AT LOCATION 11(10) OF THE

MOV RMMR1 (RO) ,R3 :STORE RMMR1 AT R3

BIT #WC ,R3

BNE 60%

BR 308 ;GO STEP SEQUENCER TO NEXT LOC

;DATA TIMING SEQUENCER,
70%:

MoV #16..,R2 ;RZ2=NUMBER OF BIT CLOCKS

ééiSUE 16 BIT CLOCKS TO GET NEXT PROM STROBE

MOV #DMD .MUR .DBEN!MOC !MSEN .MCLK ,RMMR1(RQ)  ;LOAD RMMR!
MoV #DMD . MUR . DBEN.MOC !MSEN,RMMR1 (RD) sLOAD RMMR1

;FORCE SECTOR COMPARE USING SUBROUTINE

SEQ 0070
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TS SYNC WORD COUNT INKHIBIT TEST -EQ 0071
874 012726 005302 DEC R
g;g 012730 001370 BNE 80%
877 SVERIFY THAT "PLFS'' 1S NOW SET
878 012732 016037 000024 001142 MOV RMMR1 (RO) , $BDDAT ;STORE RMMRT AT $BDDAT
879 012740 042737 175777 001142 BI( #~CPLFS,$BDDAT
880 012746 001012 BNE 90% ;BRANCH IF PLFS IS SET
881 012750 012737 002000 001140 MOV #PLFS ,$GDDAT ;SETUP ERROR MESSAGE
882 012756 010037 001136 MOV RO, $SBDADR
883 012762 062737 000026 001134 ADD #RWMR1,$BDADR
884 012770 104035 EMT 35
ggg 012772 000444 BR 1208 :SKiP REST OF TEST
887 :ISSUE 3 MORE BIT CLOCKS TO RESET PROM STRORE
388 012774 90%:
889 012774 012702 000003 MOV #3,R2
890 013000 95%:
013000 G12760 055401 000024 MOV #DMD !MUR ! DBEN !MOC !MSEN!MCLK ,RMMRT (RO) ;LOAD RMMR1
891 013006 012760 0514017 0006024 MOV #DMD . MUR .DBEN !MOC( 'MSEN . RMMR1 (RO) ;LOAD RMMR1
892 013014 005302 DEC R2
ggz 013016 001370 BNE 95%
895 ;WITH “LOOKING FOR SYNC SET, FURTHER BIT CLOCKS SHOULD NOT SET
896 ;PROM STROBE
ggg 013020 <¢12702 000040 MOV #32. ,R2 ;R2=NUMBER OF BIT (LOCKS
899 PULSE BIT CLO(x AND VER[FY PROM STROBE DOES NOT SET
900 013024 00s:
901 013024 012760 055401 000024 MOV #DMD !MUR ! DBEN !MCC !MSEN'MCLK ,RMMRT (RO) ;LOAD RMMR1
902 013032 012760 051401 000024 MOV #DMD ! MUR ! DEBEN!MOC !MSEN . RMMR1 (RC) ;LOAD RMMR1
903 013040 016003 000024 MOV RMMR1 (RO) ,R3 ;STORE RMMRY AT R3
904 013044 042703 177737 BIC ¥ CW( ,R3
905 013050 001413 BEQ 1108 +BRANCH ]1F PROM STROBE IS O
906 013052 005037 001140 (LR SGDDAT ;SETUP ERROR ME SSAGE
907 013056 010337 001142 MOV R3, $BDDAT
908 013062 010037 001136 MOV RO, S8BDADR
909 013066 062737 000024 001136 ADD #RMMR1,$BDADR
910 013074 104036 EmMT 36
911 013076 000402 B8R 120%
912 013100 005302 1108: DE( R2 JCONTINUE FOR 32 BIT CLOCKS
ggz 013102 001350 BNE 100%
g;g G13104 120%: ;END OF TEST
817 DI R R AR R I R AN P A R R R AN AN R AR RO R AR NN AR AR NI RRARRE RS
*TEST 16 SYNC DETECTION TEST
A AL RS T Y
013106 TST16:
013106 000004 SCOPE ;SCOPE CALL
013106 000240 NOP
013110 (12766 001100 MOV #STACK,SP ;LOAD THE STACK POINTER
013114 013700 001276 MOV $BASE ,RO RO = UNIBUS ADDRESS
013120 013701 001466 MOV TSTQUE ,R? ¢R1 = POINTER TO DEVICE
013124 012737 000016 001226 MOV #16,8TESTN .sSET TEST NUMBER [N APT MAIL BOX

919 :SETUP REGISTER QUTPUT BUFFER FOR SUBROUTINES

a———— b e —— - n—— - -
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SYNC DETECTION TESY

T16

920
321
922
923
324
925
926
927

928
929
930

331
32

967
968
969

013232

013234
013234
013240
013244
013252
013256
013264
013264
013272
013300
013306
213314
013316
013324
013326
013330
013330
013332
013334

013340
013340
013346
013354
013362
013370
013372
013376
013400
013402
013402

004737
000402
104000
000543

004737
000402
104000
000536

012702
010037
062737
005037
012760

072760
012760
016037
042737
J01405
012737
104037
000500

00530¢
001354
012702

012760
012760
016037
042737
001404
005037
104037
000453

005302

000000
(00005
010000
054636
177777
000071

022432

023304

023412

000020
001136
000024
001140
053401

057401
053401
000024
177737

177777

000020

055401
051401
000024
177737

001174
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001136
000024

000024
000024
001142
001142

001174

000024
000024
001142
001142

108:

20%:

MOV
MOV
MOV
MOV
MOV
MOV

JSR

B8R
EMT
BR

JSR
BR
EMT
BR

JSR
BR

EMT
B8R «

#0 ,RMDAQ ;SECTOR O, TRACK 0

#5,RMDCO ;CYLINDER 5

#FMT16 ,RMOFO ;16 BIT MODE

#BUFFER,RMBAQO  ;BUFFER ADDRESS

#-1,RMWCO ; CORD COUNT

#RD.GO,RMCS10  ;READ DATA COMMAND

PC,ENBSCH ;EXECUTE DATA COMMAND TO POINT WHERE
;SEARCH IS ENABLED USING SUBROUTINE.

103 ;BRANCH TO 10% IF NO ERROR

1008

PC,SCT(MP ;FORCE SECTOR COMPARE USING SUBROUT INE

20% ;BRANCH TO 20% IF NO ERROR

100%

PC,SETLFS ;SET "TLOOKING FOR SYNC'' USING SUBROUTINE

308 ;BRANCH TO 30% [f NO ERROR

1008 .

CLOCK ALL ONES SYNC PATTERN AND VERIFY SYNC IS NOT DETECTED
: (USING PROM STORBE AS INDICATION)

30%:

40%:

50%:

;CLOCK ALL ZERO
60%:

70%:

MOV
MOV
ADD
(LR
MOV

MOV
MOV
MOV
BIC
BEQ
MOV
EMT
BR

DEC
BNE
MoV

MOV
MOV
MOV
BIC
BEQ
CLR
EMT
BR

DEC

#16. ,R2 sNUMBER OF ONE BITS
RO, $SBDADR :SETUP ERROR MESSAGE
#RMMR 1, SBDADR

$GDDAT

#MRTAAAMRD ,RMMR1(R0O)  ;LOAD RMMR1
H#MRTAAA IMRD 'MCLK ,RMMR1T(RO) : LOAD RMMR1
MMRTAAA IMRD RMMRT(RO)  ;LOAD RMMR!
RMMR1(RO) ,SBDDAT ;STORE RMMR1 AT $BDDAT
#~CW( ,SBDDAT

508

K177777,$TMPO

37

1008

ESS JREPEAT FOR 16 BITS

#16. .R2 +NUMBER OF ZERO BITS

SYNC PATTERN AND VERIFY SYNC IS NOT DETECTED

AMRTAAA!MCI K RMMR1(R0O) ;LOAD RMMRI
#MR1AAA ,RMMR1 (RO) +LOAD RMMRI

RMMR1(RO) , $BDDAT :STORE RMMR1 AT $BDDAT
%guc.seoom :MAKE SURE SYNC NOT DETECTED
$TMPO

37

1008 :SKIP IF FAILURE

RZ ;REPEAT FOR 16 BITS

SEQ 007¢
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JRMQB) RMQS5/3/2 DSKLS TST 2
SYNC DETECTION TEST SEQ 0073
370 013404 001355 BNE 60%
971 013406 012702 C00040 MOV #32. ,R2 ;R2=NUMBER OF BJTS
g72 013472 012703 000031 MOV #000031,R3 :R3=SYNC PATTERN FOR LEFT SHIFT
g;g : :B%?EETESE BINARY SYNC PATTERN (10011000) AND VERIFY THAT SYN( IS
676 013416 012737 051401 001436 80S: MOV H#MRTAAA ,RMMRTO ;GENERATE VALUE OF RMMR1
977 013426 000241 CLC ;CLEAR THE CARR
978 013426 006003 ROR R3 ;SHIFT RiGHT
379 013430 103003 BC(C 903 JBRANCH IF C BIT CLEAR
gg? 8}%228 052737 002000 001436 90s BIS #MRD ,RMMR10 ;SET MRD IF PATTER BIT SETS
013440 013760 001436 000024 MOV RMMR10,RMMR1(R0) ;LOAD RMMR1
982 013446 052737 004000 001436 8IS A#MCLK ,RMMR10 ;SET THE MAINTENANCE DATA (LK
983 013454 013760 001436 000024 MOV RMMR10,RMMR1 (RO) . LOAD RMMR1
984 013462 042737 004000 001436 BIC #MCLK ,RMMRTO JRESET BIT CLOCK
985 013470 013760 001436 000024 MOV RMMR10,RMMR1 (PO) ;LOAD RMMRI
986 013476 016037 000024 001142 MOV RMMR1(RO. , $BDDAT ;STORE RMMR1 AT $8DDAT
987 013504 042737 177737 001142 BIC A#*CWC,$BDDAT
988 C13512 001006 BNE 100% ;BRANCH [F PROM STROBE IS SET
989 013514 0065302 DEC R2 sCONTINME FOR 16 BIT CLGCKS
990 013516 001337 BNE 80%
991 013520 012737 000040 001140 MOV AWC,$GDDAT
992 013526 104040 EMT 40
ggz 013530 100$: ;END OF TEST
905 RN AN AR AT R AR A AR R AR R T R AN AR AN A AN AR NAR AN R AN AT ER AR I AP AN ASNRAT RS
S*TEST 17 ABORT SYNC DETECTION TEST
M AN R R R A AN R R R A R A R N R N AN AT TN R AN IR IR PR PR AR AN NS RN NN AN
013530 TST17:
013530 000004 SCOPE :SCOPE CALL
013532 000240 NOP
013534 012706 001100 MOV #STACK ,SP ;LOAD THE STACK POINTER
013540 013700 001276 MOV $BASE RO ;RO = UNIBUS ADDRESS
013544 013701 001466 MOV TSTQUE .RY ;R1 = POINTER TO DEVICE
996 013550 012737 000017 001226 MOV #17,STESTN ;-SET TEST NUMBER IN APT MAIL BOX
997 ;SETUP REGISTER OUTPUT BUFFER FOR SUBROUTINES
998 013556 012737 000000 001420 MOV #0 ,RMDAD ;SECTOR 0, TRACK 0
999 013564 012737 000005 001446 MOV #5 ,RMDCO :CYLINDER 5
1000 013572 012737 010000 001444 MOV N#FMT16,RMOFO ;16 BIT FORMAT
1001 013600 012737 054636 001416 MOV #MBUFFER,RMBAO  ;STARTING BUFFER ADDRESS
1002 013606 012737 177777 001414 MOV -1 ,RMiCO ;WORD COUNT
}882 013614 012737 000071 001412 MOV #RD !GO,RMCS10  ;READ DATA COMMAND
1005 013622 004737 022432 JSR PC.ENBSCH JEXECUTE DATA COMMAND TO POINT WHERE
- SEARCH IS ENABLED USING SUBROUTINE .
013626 000402 BR 10% :BRANCH TO 10% IF NO ERROR
N13630 104000 EMT
150 3632 000447 BR 508
10C° . "634 108:
1608 €' 7634 004737 023304 JSR PC,SCTCMP ;FORCE SECTOR COMPARE USING SUBROULT INE
L 156640 000402 BR 20% JBRANCH TO 20% IF NO ERROR
013642 104000 EMT
1009 013644 000442 BR 50%
1010 013646 20%:
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1038
1039
1040
1041
1042
1043
1044
1045
1046
1047

1048
1049
1050

RMOS5/3/2 DSKLS TST 2
ABORT SYNC OETECTION TEST

013646
013652
013654
013656

013660
013660

013666
013672
013672
013700
013706
013714
013722
13724
013726
013730
013736
013742
013750
013752

013752
013752
013754
013756
013762
073766
013772

14000
014006
014014
014022
014030
014036

014044

0146050
014052
014054
0146060
014060
014064
014066

004737
000402
104000
000435

012760

012702

012760
012760
016037
042737
001013
005302
001361
012737
010037
062737
104041

000004
000240
012706
013700
013701
012737

012737
012737
012737
012737
012737
012737

004737

000403
104000
000137

004737
000402
104000

023412

051441

000020

055441
051441
000024
177737

000040
001136
000024

201100
001276
001466
000020

000000
000005
010000
054636
177776
000063

022432

014444
023304

J
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000024

000024
000024
001142
001142

001140
001136

001226

001420
001446
007444
001416
001414
001412

JER PC,SETLFS :SET 'LOOKING FOR SYNC'* USING SUBROUTINE
?ST 308 :BRANCH TO 30% |F NO ERROR
BR 50%

;LOOKING FOR SYN(C INHIBITS WORD CLOCK ,HOWEVER "DRIVE TIMING ERROR'’
sSHOULD RESET "LFS WORD COUNT INMIBIT" FLOP
:FORCE DRIVE TIMING ERROR

30$:
MOV #MRIAAA M3, RMMRT (RO) :LOAD RMMR1
;PULSE BIT CLOCK AND VERIFY PROM STROBE SETS
o MOV #16. ,R2 ;R2, NUMBER OF BIT CLOCKS
' MOV AMR1AAA 'MS {MCLK ,RMMR1 (RO) :LOAD RMMR1
MOV #MR1AAA | MS . RMMRT (RO) :LOAD RMMR]
MOV RMMR1 (RO) , $8DDAT SSTORE RMMR1 AT $BDDAT
BIC #-CwWC,$BDDAT
BNE 508
DEC R2
BNE 408
MOV MIC,SGDDAT
MOV RO, $8DADR
ADD mm1 $8DADR
EMT 41
50%:
Itltttll.tlttktt..tit"*tttit!'tt‘t!'ttttlttltttttttttttttttttt
'resr 20 SYNC GENERATION TEST
'.l"ﬁttl"ttl‘tiit"I‘tti.it"'t*..Qt&t‘.llttt'titttttltttt‘tttt.tntt
1$120:
383PE :SCOPE CALL
MOV #STACK,SP ;LOAD THE STACK POINTER
MOV SRASE , RO :RO = UNIBUS ADDRESS
MOV TSTQUE ,R1 *R1 = POINTER TO DEVICE
MOV #20,8TESIN 2:SET TEST NUMBER IN APT MAIL BOX
;SETUP REGISTER OUTPUT BUFFER FOR SUBROUTINES
MOV #0,RMDAO :SECTOR 0. TRACK 0
MOV #S RMDCO SCYL S
MOV #FMT16,RMOFO 216 81T MODE
MOV #BUF FER , RMBAD *BUFFER ADDRESS
MOV #-2,RMWCO *WORD COUNT
MOV #JH1 GO, RMCS10 *WHITE HEAD AND DATA (OM
JSR PC.ENBSCH ;EXECUTE DATA COMMAND TO POINT WHERE
*SEARCH IS ENABLED USING SUBROUT INE.
?ﬁr 108 *BRANCH TO 108 IF NO ERROR
JMP 1608
10%:

JSR PC,SCTCMP ;FORCE SECTOR COMPARE USING SUBROUT INE
?:r 20% ‘BRANCH T0 20% IF NO ERROR

SEQ 0074
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120 SYNC GENERATION TEST SEQ 0075
?821 0164070 000565 B8R 1608
[ 4
1053 :WRITE PROM OF DATA TIMING SEQUENCER SHOULD NOW BE ENABLED
1054 *FIRST, VERIFY THAT WRITE GATE IS ON, INDICATING THAT
1058 JSECTOR COMPARE SET
1056 014072 208 :
1057 014072 016037 000040 001142 MOV RMMRZ (RO) , $8DDAT ;STORE RMMR? AT $RBDDAT
1058 014100 042737 177776 001142 BIC #CBB00, $BDDAT “BUS BIT 0 IS WRITE GATE
1059 014106 001011 BNE 30$ :
1060 014110 005037 001140 CLR $GODAT
1061 014114 010037 Q01136 MOV RO, $BDADR
1062 014120 062737 000040 001136 ADD #RMMR2 , SBDADR
1063 014126 104042 CMT 42
}ggg 014130 000545 BR 160% ;FORMAT=CS FAJLURE
1066 sSTEP THE DATA TIMING SEQUENCER TO LOCATION 16 AND VERIFY WRITE
1067 *GATE STAYS ON
1068 014132 30s:
1069 014132 012702 000016 MOV #4. ,R2 ;MAXMUM NUMBER OF CLOCK
1070 C14136 408:
1071 014136 016037 000040 001142 MOV RMMR? (RO) , $8DDAT :STORE RMMR2 AT $BDDAT
1072 014144 032737 000001 001142 BIT #8300, SBDDAT :
1073 014152 001014 BNE 50$ *BRANCH IF WRITE GATE ON
1074 014154 005302 DEC R2
1075 014156 001367 BNE 408
1076 014160 010037 001136 MOV RO, SBDADR
1077 014164 062737 000040 001136 ADD NRMMR?2 , SBDADR
1078 014172 012737 000001 001140 MOV #8800, $GODAT
1079 014200 104042 EMT 42
1080 014202 000520 BR 1608 ;FORMAT - (S FAILURE
1081 014204 508 :
1082
1083 014204 608
1084 014204 012760 055401 000024 MOV AMR1AAA 'MCLK,RMMRT (RO)  :LOAD RMMR1
1085 014212 012760 051401 000024 MOV MMR1AAA RMMRT (RO) *LOAD RMMR1
1086 014220 016003 000024 MOV RMWR1(RO),R3  :STORE RMMR1 AT R3
1087 014224 032703 000040 BIT MIC R
}833 014230 001765 BEQ 608
1090 ;PROM STROBE CAME ON~DECREMENT PROM STROBE COUNT
1091 014232 005302 DEC R2
}ggg 014234 001414 BEQ 808
1094 :WAIT FOR PROM STROBE TO GO OFF., THEN REPEAT LOOP
1095 014236 708 :
1096 014236 012760 055401 000024 MOV AMR1AAA 'MCLK.RMMRT(RO)  :LOAD RMMR1
1097 014244 012760 051401 000024 MOV #MR1AAA  RMMRT (RO} :LOAD RMMR1
1098 014252 016003 000024 MOV RMMRT (RO)Y.,R3  ;STORE RMMR1 AT R3
1099 014256 032703 000040 BIT MIC.R3
1100 014262 001725 BEQ 408
};85 014264 000764 B8R 708
1103 JVERIFY HEADER SYNC GENERATION
1104 *WRITE DATA BIT IS INVERTED AT MAINTENANCE REGISTER
1105 “FIRST, OUNT NUMBER OF ZERO BITS UNTIL FIRST ONE BIT
1106 0146266 808§ :
1107 (14266 012702 000020 MOV #16. ,R2 :MAX TIMES THRU LOOP
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120 SYNC GENERATION TEST SEQ 0076
1108 014272 005003 (LR R3
1109 014274 90%:
014274 016006 Q00024 MOV RMMR1(R0O) ,R4 ;STORE RMMR1 AT R4
1110 014300 032704 000010 BlT #MWD , R4
1111 016304 001414 BEQ 110% ;JUMP QUT OF LOOP WITH FIRST 1
1112 0146306 005203 INC R3 ; INCREMFNT ZERO COUNT
1113 014310 0053C2 DEC RZ ;DECREMcNT MAX LOOP COUNT
1114 016312 001002 BNE 100%
1115 014314 104043 EMT 43
1116 014316 000452 BR 160% JHEADER SYNC ,CANT GFT FJRST 1
1117 014320 100%:
1118 014320 012760 055401 000024 MOV #MRTAAA MCLK ,RMMR1(R0) ;LOAD RMMR1
1119 014326 012760 051401 000024 MOV #MR1AAA ,RMMR1T (RO) ;LOAD RMMR1
}}5? 014334 000757 BR 90$%
1122 sMAKE SURE THERE WERE AT LEAST B ZERO BITS IN HEADER SYNC
1123 0146336 110%:
1126 014336 020327 000010 (MP R3,48.
1125 014342 103002 BHIS 1208
1126 C14344 104043 EMT 43
}}gg 014346 000436 8R 160% JHEADER SYN(C
1129 SAMPLE AND STORE THE REST OF THE HEADER SYNC
1130 014350 120%:
1131 014350 012702 000010 MOV #8, .R2 ;NUMBER OF SAMPLES
1132 014354 005003 CLR R3 ;HEADER SYNC
1133 014356 130%:
1134 014356 016004 000024 MOV RMMRT (RO) R4 ;STORE RMMR1 AT R4
1135 014362 006303 ASL R3
1136 014364 032704 000010 8IT MDD ,RG <SHIFT SAMPLE,IF SYNC BIT IS 1
1137 014370 001002 BNE 1408 ;THEN SET SAMPLE INPUT
1138 014372 052703 000001 BIS #MITO,R3
1139 014376 005302 140%: DEC R2
1140 014400 001407 BEQ 150%
11461 016402 012760 055401 000024 MOV #MRTAAA 'MCLK ,RMMRT (RO)  ;LOAD RMMR1
1142 014410 012760 051401 000024 MOV #MR1AAA ,RMMRT (RO) ;LOAD RMMR1
}122 014416 000757 BR 1308 ;DO LOOP TIL RZ2=0
1145 ,VERIFY THE SYNC BIT STREAM ]S 0000000010011000
1146 0144, 1508 :
1147 014420 012737 000230 001140 MOV #000230,$GDDAT
1148 014426 C10337 001142 MOV R3,$8DDAY
11469 014432 023737 001140 001142 (MP $GDDAT ,SBDDAT
1150 014440 001401 BEQ 160%
1151 014442 104044 EMT &4
}32% 0146444 160%:
1154 SN R AR AR R AR R TR R AR R A AR R AN R R AN NN R AN AR AR AR R R RO Ry
;*TEST 21 WRITE HEADER TEST
N R A A AN NN TR R AN R R AN AR RN RGN R AR R R E R RN R AR RN R ERNTRR RN
014444 1ST21:
014444 000004 SCOPE ;SCOPE CALL
0146446 000240 NOP
014450 012706 001100 MOV #STACK,SP ;LOAD THE STACK POINTER
01646546 013700 001276 MOV $8ASE RO JRO = UNIBUS ADDRESS

014460 013701 001466 MoV TSTQUE ,R1 ;R1 = POINTER TO DEVICE

M —
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WRITE HEADER TEST

014464

014472
014500
014506
014514
014522
014526

014532
014536

014542
014546
014552
014560

014566

014572
014574
014576
014602
014602
014606
014610
014612
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014616
014616
014622

014626
214626
014634
014642
014646
014652
014654
014656
014660

SIRRRETB22 IS
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0

014664
014664
014670
014672
014674

ek ke e el wevd i ok wnd v D ard s and b o ) e T ed h ek e
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BERIRKRRES2E

o
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1202 014676
1203 014704
1204 014710
1205 014714

012737

— b D b d

~ N

LA

NN NN NN NN N

PO O OPNPIPUNIND

O—=0 OO OO0
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N = o= (WO WW

§O
—
A
~N N
W W
~N N

000403
104000
000137

004737
000403
104000
000137

012702
012704

012760
012760
016003
032703
001004
005304
001363
000137

032703
001062
005302
001015

012737
005037
010037
062737

000021

001466
001334
000036
010000
054636
001416

150000
001466

001334
000036
177776
000063

022432

015432
023304

015432

006017
000041

055401
051401
000024
000040

015432

000200

000200
001142
001136
000024
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001226

001446
001420
001420
001444

— b
e
—
ro &

DO

000024
000024

001140

001136

10%:

30s:

.,SEE IF
50%:

MOV #21,8TESTN ;1SET TEST NUMBER IN APT MAIL BOX
;SETUP THE REGISTER OUTPUT BUFFER FOR SUBROUTINES
#822. ,RMDCO sLAST CYLINDER
mov LSTRK . RMDAO *SET LAST TRACK AND
MOV  #30.,RMDAO *LAST SECTOR
MOV #FMTI6, RMOFO  *IN 16 BIT FORMAT
MOV ¥BUFFER,R2 ‘BUFFER ADDRESS
MOV R2,RMBAD ‘BUFFER 3TARTS
"STORE FIRST HEADER WORD
MoV #150000, (RZ) ;SET MF/UF BITS GOOD, 16 BIT FORMAT AND
BIS #822..(R2)+ *LAST CYLINDER
:STORE SECOND HEADER WORD
MOV LSTRK, (R2) *SET LAST TRACK ADDRESS AND
MOVB  #30., (R2) :SECTOR ADDRESS.
MOV #=2 . AMWCO ©2 WORDS (2'S COMP)
MOV #WHIGO,RMCS10  -WRITE HEADER COMMAND
JSR PC,ENBSCH ;EXECUTE DATA COMMAND TO POINT WHERE
*SEARCH IS ENABLED USING SUBROUTINE.
?gr 108 :BRANCH TG 108 If NO ERROR
JMP 1608
JSR PC,SCTCMP :FORCE SECTOR COMPARE USING SUBROUTINE
?ﬁr 208 "BRANCH TO 208 IF NO ERROR
JMP 160$
53}EP THE DATA TIMING SEQUENCER UNTIL ‘MEADER AREA’ COMES ON
Ty #15..R2 ;ALLOW 15 MORE PROM STORBES
MOV #33. R4 TALLOW 33 8I1 (LOCKS PER PROM STROBE
iggLse BIT CLOCK UNTIL PROM STROBE IS ON
T MOV AMRTAAA 'MCLK RMMRT (RO)  :LCAD RMMR1
MOV #MRTAAA . RMMR T (RO) :L0AD RMMR1
MOV RMMR1(RO) ,R3  ;STORE RMMR1 AT R3
BIT MJC.R3
BNE 508
DEC R4
BNE 408
JMP 1608 : COUNT EXHAUSTED
HEADER AREA CAME ON
8IT #PHA ,R3
BNE 80$
CEC R2
BNE 608
;ERROR-HEADER AREA NEVER CAME ON
MOV #PHA , $GDDAT :SETUP ERROR MESSAGE
CLR $BDDAT
MOV RO, $RDADR
ADD #RMMR1 , $BDADR

SEQ 0077
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121 WRITE HEADER TEST SEQ 0078
1206 016722 104045 EMT 45
}Sgg 014724 000137 015432 JMP 160% JEKIP REST OF TEST
1209 JWAIT FOR PROM STROBE TO GO OFF
1210 014730 60%:
1211 0147230 Q12760 055401 000024 MOV AMMRTAAA 'MCLK ,RMMRT(RO) ;LOAD RMMR1
1212 014736 012760 051401 (000024 MOV #MRTAAA .RMMR1 (RO) ;LOAD RMMR1
1213 014744 016003 000024 MOV RMMRT(RO),R3  :STORE RMMR1 AT R3
1214 0164750 032703 000040 BIT #C ,R3
1215 014754 001404 BEQ 703
1216 014756 005304 DEC R4
1217 014760 001363 BNE 608
;5}3 014762 000137 015432 JMP 160% : COUNT EXHAUSTED
1220 JVERIFY THE TAG BUS ONCE EVERY PROM STRORBE
1221 014766 708 :
1222 014766 016037 000040 001142 MOV RMMR? (R0O) , $BDDAT ;STORE RMMRZ AT $BDDAT
1223 014774 042737 176000 001142 BIC ¥~C1777.$8DDAT
1224 015002 022737 000001 001142 CMP #BR00,$8DDAT  :WRITE GATE SHOULD BE ON
1225 615010 001704 BEQ 308 SALL ELSE OFF
1226 015012 010037 001136 MOV RO, $8DADR :
1227 015016 062737 000040 001136 ADD #RMMR?2 , SBDADR
1228 015024 012737 000001 001140 MOV #8800, $GDDAT
1229 015032 104042 EMT 42
}ggg 015034 000576 BR 1608
1232 ;HEADER AREA [S NOW ON CAN START SAMPLE
1233 :DATA AFTER 5 MORE BIT CLOCKS
1234 015036 808 :
1235 015036 012702 000005 MOV #5.R2
1236 015042 81%:

015042 012760 055401 000024 MOV AMRTAAA 'MCLK,RMMR1(RO)  :LOAD RMMR1
1237 015050 012760 051401 000024 MOV #MMRIAAA . MMRT (RO) *LOAD RMMR1
1238 015056 005302 DEC R2
}523 015060 001370 BNE 81s
1241 JSAMPLE AND STORE THE TW0O HWEADER WORDS
1242 015062 005037 001174 CLR $TMPO
1243 015066 005037 001176 CLR $TMP1
1244 015072 012702 001174 MOV A#$TMPO ,R? rRZ2 NUMBER OF WORDS/ADDRESS
1245 015076 012703 000020 908: MOV #16. ,R3 *NUMBER OF BITS
1246 015102 005004 CLR R4 “WORD STORAGE
1267 015104 100%:

1248 015104 016005 000024 MOV RMMR1(RO),RS  ;STORE RMMR1 AT RS

1249 015110 006304 ASL R4 SSHIFT WORD SAMPLE

1250 015112 032705 000010 BIT #MJD , RS “SET BIT O IF WRITE BIT ON
1251 015116 001002 BNE 1108

1252 015120 052704 000001 BIS #BI1TO.R4

1253 015124 1108

015124 012760 055401 000024 MOV #MRTAAA 'MCLK ,RMMR1(RO)  ;LOAD RMMR1
1254 015132 012760 051401 000024 MOV #MRTAAA ,RMMR1 (R(O) :LOAD RMMR1
1255 015140 005303 DEC R3
1256 015142 001360 BNE 100$
1257 015144 010422 MOV R4, (R2)+ :STORE WORD SAMPLE
1258 015146 022702 001200 CMP #STMPO+4 R2 *DONE ?

12599 015152 101415 BLOS 120% JYES

1260




1201 ;HEADER AREA SHOULD STILL BE ON FUR SECOND HEADER WORD

1262 015156 242705 177577 BIC #~C<PHA> RS
1263 015160 001346 BNE 908 ;BRANCH [F ON
1264 015162 010037 001136 MOV RO, $8DADF
1265 015166 062737 000024 001136 ADD #RMMR 1, $BDADR
1266 015174 012737 000200 001140 MOV #PHA ,$GDDAT
1267 015202 104045 EMT 45
1523 015204 000512 BR 160%
1270 CWAIT UNTIL ECRC SCTS
1271 015206 1208:
}3;% 015206 005003 (LR R3 ;CHECK NUMBER BITS DIFF{X BET PHA AND ECR(
1274 015210 125%:
015210 016005 000024 MOV RMMR1 (RO) ,R5 ;STORE RMMR? AT RS
1275 015214 042705 176777 8IC #*C<ECRC>,RS ;CHECK OUT THE REST BITS
1276 015220 001026 BNE 1278 :BRANCH [F ECRC ON
1277 015222 €12760 055401 000024 MOV #MRTAAA!MCLK ,RMMR1(R0O) ;LOAD RMMRI1
1278 015230 012760 051401 000024 MOV #MRTAAA . RMMRT (RO ;LOAD RMMRI1
1279 C15236 005203 INC R3 ;TOTAL NUMBER OF BIT DIFF
1280 015240 022703 000020 (MP #16. ,R3 ;OVER ONE WORD ?
1281 015244 111361 BHI 125% :BRANCH [F NOT
1282 015246 010037 001136 MOv RO, $BDADR
1283 015252 062737 000024 001136 ADD #RMMR1,SBDADR
1284 015260 012737 001000 001140 MoV #ECRC,SGDDAY
1285 015266 005037 001142 CLR $BDDAT ;CLEAR THE EXP
1286 015272 104046 EMT 46
153; 015274 000456 BR 160% SEXIT
1289 sSAMPLE AND STORE CRC WORD
1290 015276 127%:
1291 015276 012703 000020 MOV #16..R3 !
1292 015302 005004 CLR R&
1293 015304 130%:
015304 016005 000024 MOV RMMR1T(RO) RS ;STORE RMMR1 AT RS
1294 015310 006304 ASL Ré sSHIFT WORD SAMPLE
1295 015312 032705 000010 BIT D RS JSET BIT O IF WRITE BIT ON
1296 015316 001002 BNE 1408
1297 015320 052704 000001 BIS #IT0, R4
1298 015324 140%:
015324 012760 055401 (000024 MOV #MRTAAAMCLK ,RMMRT(RO)  ;LOAD SMMR1
1299 C15332 012760 051401 000024 MOV #MR1AAA ,RMMR1(RO) .LOAD RMMR1
1300 015340 005303 DEC R3
1301 015342 001360 BNE 1308
};8% 015344 010422 MOV R4, (R2)+
1304 ;VERIFY 3 HEADER WORDS
1305 ;NOTE THAT DATA WAS STORED [N THE REVERSE
1306 ) ;ORDER FROM WHICH IT WAS WRITTEN
1307 0153« 022737 066313 001174 LMP #066313,8TMP0  ;(ORRECT FIRST HDR WwRD ?
;ggg 015354 001025 BNE 1508 ;NO !!
1310 ;VERIFY 2ND AND 3RD HEADER WORDS FOR AN RMOS
1311 015356 032737 010000 001334 BIT #TA16,LSTRK ;IS DEVICE AN RMOS ?
1312 015364 001411 BEQ 145% sNO !
1313 015366 022737 074110 001176 (MP #0764110,8$TMP?1  ;CORRECT SELOND HDR WRD ?
1314 0153764 001015 BNE 150% JNO L.
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RMOS5/3/2 DSKLS IST 2
WRITE HEADER TESY SEQ 0080

7315 015376 022737 167073 001200 (MP #167073,$TMP2  ;(CORRECT HEADER CRC ?

1316 015404 00170M BNE 1508 JNO ..

1%}; 015406 000411 BR 160%

1319 :VERIFY ND AND 3RD HEADER WORDS FOR AN RMO3

1320 015410 145%:

1321 015610 022737 074040 001176 (MP #0746040,% IMP1 CORRECT SECOND HDR WRD ?

1322 015416 001004 BNE 1508 NO 1!

1323 015420 022737 067510 001200 (MP #067510,8TMP2  :(ORRECT HEADER CRC ?

1326 015426 001401 BEQ 1608 JYES !

1325 0156430 150s:

1326 015630 10640«7 EMT 47

;ggg 015432 1608: ;END OF SUB TEST

4
1329 WA R AR R R R AN A AN AR N R RS E R AR R A AN AT AN N A I N AN A RN RN AAN IR A AR NI NSO rS

SNTEST 22 HEADER COMPARE TEST .
A RAAL R A s A A e e N R P TR PN ey

015432 TST22:

C15432 000004 SCOPE ;SCOPE CALL

015434 000240 NOP

015436 012706 001100 MOV #STACK,SP ;LOAD THE STACK POINTER

015442 013700 001276 MOV $BASE ,RO ;RO = UNIBUS ADDRESS

015446 013701 001466 MOV TSTOQUE ,R1 :R1 = POINTER TO DEVICE

1530 015452 C12737 000022 001226 MOV #22,8TESTN ;sSET TEST NUMBER IN APT MAIL BOX

1331 :LOAD REGISTER OUTPUT BUFFER FOR READ HEADER (OMMAND

1332 015460 012737 001466 001446 MoV #822. ,RMDCO sLAST CYLINDER

1333 015466 013737 001334 001420 MOV LSTRK ,RMDAO ;SET _LAST TRACK AND

1334 015474 112757 000036 001420 MOVB #30. ,RMDAC :LAST SECTOR

1335 015502 012737 054626 001416 MOV #BUFFER RMBAO  ;DATA ADDRESS

1336 015510 012737 17///0 001474 MOV #-2 ,RMICO ;¢ WORDS (2°'S COMP)

1337 015516 012737 010000 001444 MOV NFMT 16 ,RMOFO :16 BIT MODE

}ggg 015524 012737 000073 001412 MOV #RH!GO,RMCS10  ;READ HEADER AND DATA FUN

13640 015532 004737 022432 JSR PC,ENBSCH ;EXECUTE DATA COMMAND TO POINT WHERE

s SEARCH 1S5 ENABLED USING SUBROUTINE.
015536 000403 BR 108 JBRANCH TO 108 [F NO ERROR
015540 104000 EMT

1341 015542 000137 016700 JMP 2308 ;SKIP REST OF TEST If ERROR

1342 015546 108:

1343 015546 004737 023304 JSR PC,SCT(MP JFORCE SECTOR COMPARF USING SUBROUTINE
015552 000403 BR 20% ;8RANCH TO 20% IF NO ERROR
015554 104000 EMT

}%ﬁ? 015556 000137 016700 JMp 2308

1346 ;READ GATE SHOULD BE OFF FOR 3 PROM STROBES

1357 015562 20%:

1348 015562 010037 001136 MOV RO, SBDADR :SETUP ERROR MESSAGE

1369 015566 062737 000040 001136 ADD IRMMRZ $BDADR

1350 015574 012702 000004 MOV #6 R2 ;RI=NUMBER QOF PROM STROBES

}gg; 015600 (12704 000021 308: MoV #17. Ré ;MaX BIT CLOCKS

1353 ;CLOCK BIT CLOCK UNTIL PROM STROBE COMES ON

1354 015604 40%:

1355 015604 012760 055401 000024 MOV AMRTAAAMCLK ,RMMR1(RO) ;LOAD RMMR1

1356 015612 012760 051401 000024 MOv #MR1AAA ,RMMR1 (RO) ;LOAD RMMR!
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Tee HEADCLR (OMPARE TEST SEQ 0081
1357 015620 016003 000024 MOV RMMR1(RO)Y,R3  :STORE RMMR] AT R3
1358 015624 032703 C00040 BIT MJC,R3
1350 015630 001004 BNE 508 :BRANCH WHEN PROM STROBE ON
1360 015632 005304 DEC R4
1361 015634 001363 BNE 408
J§2§ 015636 000137 016700 JMP 230
)
1364 :VERIFY READ GATE IS OFF AND TAG BUS IS ZERO
1365 015642 508
1366 015642 016003 000040 MOV RMMRZ2 (RO) ,R3 :STORE RMMR? AT R3
1367 015646 062703 176000 BIC #°C1777.RS
1308 015652 001407 BEQ 608 :BRANCH IF TAG BUS ZERO
1369 015654 010337 001142 MOV R3,$8DDAT
1370 01566C 005037 001140 CLR $GDDAT
1371 015664 104050 EMT 50
}3;% 015666 000137 016720 JMP 2308 :READ HEADER FUNCTION
1374, ;CLOCK BIT CLOCK TIL PROM STROBE GOES OFF
1375 015672 608 :
1376 C15672 012760 055401 000024 MOV #MR1AAA 'MCLK,RMMR1(RO)  :LOAD RMMR]
1377 015700 012760 051401 000024 MOV AMR1AAA RMMRT (RO) SLOAD RMMR1
1378 015706 016C03 000024 MOV RMMR1 (RO),R3  :STORE RMMR1 AT R3
1379 015712 032703 000040 BIT MIC,R3
1380 015716 001404 BEQ 708 :BRANCH IF PROM STROBE OF f
1381 015720 005304 DEC R4
1382 015722 001363 BNE 608
}ggz 015724 000137 016700 JMP 2308
1385 ;CONTINUE FOR 3 BIT CYCLE TOTAL (LOC O NOT SAMPLED)
1386 015730 708 :
1387 015730 005302 DEC R2
}ggg 015732 001322 BNE 308
1390 sREAD GATE SHOULD COME ON WITH NEXT PROM STROBRE AND STAY
;;g; SON FOR 7 CYCLES (AND MORE)
1393 015734 012702 000006 MOV #6,R2
;ggg 015740 012705 000021 80$: MOV #17. R3
1396 ;CLOCK BIT CLOCK TIL PROM STROBE SETS
1397 015744 90$ :
1398 015744 012760 055401 000024 MOV MMRI1AAA'MCLK ,RMMRT(RO)  :LOAD RMMR1
1399 015752 012760 051401 000024 MOV AMRIAAA RMMRT (RO) ‘LOAD RMMR1
1400 015760 016004 000024 MOV RMMRT(RO).R4  ;STORE RMMR] AT R4
1401 015764 032704 000040 BIT MiC R4
1402 015770 001004 BNE 100$ :BRANCH WHEN PROM STROBE ON
1403 015772 005303 DEC R3
1404 015774 001363 8NE 90$
;zgg 015776 000137 016700 JMP 2308
1407 :VERIFY READ GATE ON AND REST OF TAG BUS OFF
1408 016002 1008 :
1409 016002 016004 000040 MOV RMMR2 (RO) R4 ;STORF RMMRZ2 AT R4
1410 016006 042704 176000 BIC #AC1777.R
1411 016012 022704 000002 CMP #BR01, R4
1412 016016 001410 BEQ 1108 ;BRANCH IF READ GATE ON

1413 916020 010437 001142 MoV R4, $BDDAT
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016024
016032
016034

016040
016040
016046
016054
016060
016064
016066
016070
016072

016076
016076
016100

016102

016106
016106
016114
016122
016126
016132
016134
016136
016140

1448

1449 016144
1650 016144
1451 016150
1452 016152
1453 016156
1454 016164
1455 016170
1456 016176
1457 016200
1458 016204
1459 016204
1460

1461

1462 016210
1463 016210
16464 016216
1465 016224
1466 016226
1467

1468

1469 016230
1470 016234

012737
104050
000137

012760
012760
016004
032704
001404
005303
001363
000137

005302
001317

012702

012760
012760
016003
032703
001004
005302
001363
000137

042703
001015
010337
012737
010037
062737
104035
000137

012703

012760
012760
005303
001370

1ST 2
TEST

00000°2
016700

055401
051401
000024
000040

016700

000021

055401
051401
000024
000040

016700

175777
001142
002000
001136
000024
016700

000005

055401
051401

000031
000010
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001140

000024
000024

000024
000024

001140
001136

000024
000024

;READ HEADER FUNCT]ON

;LOAD RMMR1
:LOAD RMMR1
;STORE RMMR1 AT RS

;BRANCH WHEN PROM STROBE OFFf

MOV #8301, SGDDAT
EMT 50
JMP 2308
gbgcx BIT CLOCK TIL PROM STRORE GOES OFF
MOV AMR1AAA MCLK , RMMR1 (RO)
MOV #MR1AAA . RMMRT (RO)
MOV RMMR1 (RO) , R4
BIT ”U\- -R‘
8BEQ 120%
DEC R3
BNE 1108
JMP 2308
:CONTINUE FOR TOTAL OF 7 CYCLES
1208%:
DEC R2
BNE 80s

sLOOKING FOR SYNC SHOULD SET WITH NEXT PROM STORBE

MOV #7..R2 ;MAX BIT CLOCKS
%ngCK BIT CLOCK TIL PROM STROBE SETS
MOV AMRTAAA'MCLK RMMRT(RO) ;LOAD RMMRI
MOV ‘#MR1AAA _RMMRT (RO) ;LOAD RMMR)
MOV RMMR1(R0O) ,R3 ;STORE RMMR1 AT R3
BIT #C R3
BNE 1640% ;BRANCH WHEN PROM STROBE ON
DEC R2
BNE 130$
JMP 2308
JVERIFY "PLFS'" IS NOW ON
160%:
BIC #*CPLFS,R3
BNE 1508
MOV R3,$8DDAT
MOV #PLFS ,$GDDAT
MOV RO, SBDADR
ADD NRMMR 1 , SBDADR
EMT 35
JMP 230%
150%:
MOV #5,R3
ig%;H PLFS ON, WORD COUNT INHIBIT WILL SET IN S BIT CLOCKS
MOV AMRTAAA'MCLK ,RMMRT(R0O) :LOAD RMMRI
MOV AMRTAAA,RMMRT (RO) ;LOAD RMMR1
DEC R3
BNE 155%
;SIMULATE THE SYNC PATTERN BEING READ
MOV #31,R2 ;SYNC PATTERN=00011001
MOV #8.,R3 ;8 BITS IN PATTERN
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122 HEADER COMPARE TEST SEQ 0083
1471 016240 160$:
1472 016240 012737 (55401 001436 MOV #MR1AAA . MCLK ,RMMR10
1473 016246 000241 cLC
1474 016250 006002 ROR R2
1475 016252 103003 BCC 165% ,
1476 016254 052737 002000 001436 BIS AMRD , RMMR 10
1477 016262 1658%:
1478 016262 013760 001436 000024 MOV RMMR10,RMMR1 (RO) :LOAD RMMR1
1479 016270 042737 004000 001436 BIC AMCLK , RMMR10
1480 016276 013760 001436 000024 MOV RMMR10,RMMR1 (RO) :LOAD RMMR1
1481 016304 005303 DEC R3 ;CONTINUE TIL SHIFT COUNT
;Zgg 016306 001354 BNE 1608 :IS ZERD
1484 ;SIMULATE THE HEADER BE ING READ
1485 016310 012702 001174 MOV #$TMPO . R2
1486 016314 012737 150000 001174 MOV #150000,8TMPO  ;SET MF/UF BITS GOOD, 16 BIT FORMAT AND
1487 016322 052737 001466 001174 BIS #822..$TMPO :LAST CYLINDER
1488 016330 013737 001334 001176 MOV LSTRK, $TMP1 SSET LAST TRACK AND
1489 016336 112737 000036 001176 MOVB  #30.,$TMPI *LAST SECTOR
1490 C16344 012737 011366 001200 MOV #011%66,5TMP2  :GET CRC PATTERN
1491 016352 032737 010000 001334 BIT #TA16,LSTRK :IS DEVICE AN RMOS 2
16492 016360 001403 BFQ 1708 *NO
1493 016362 012737 156167 001200 MOV #156167,8TMP2  :YES, ADJUST CRC PATTERN
1494 016370 1708 :
1495 016370 012703 000020 MOV #16..R3 :NUMBER OF BITS EACH WORD
1496 016374 012204 MOV (R2] +,R4 *HEADER WORD 1.2 OR 3
1497 016376 175$:
1498 016376 012737 055401 001436 MOV AMR1AAA 'MCLK,RMMR10
1499 016404 000241 cLe
1500 016406 006004 ROR R4
1501 016410 103003 8CC 180%
1502 016412 052737 002000 007436 8IS #MRD , RMMR10
1503 016420 1808%:
016420 013760 001436 000024 MOV RMMR10,RMMR 1 (RO) :LOAD RMMR1
1504 016426 042737 004000 001436 BIC FMCLK , RMMR10
1505 016434 013760 001436 000024 MOV RMMR 10, RMMR 1 (RO) :LOAD RMMR1
1506 016442 005303 DE( R3 SSHIFT OUT 16 BITS
1507 016444 001354 BNE 175%
1508 016446 020227 001200 CMP R2.ASTMPO+4 ;ALL DONE ?
;ggg 016452 101746 BLOS 1708 *BRANCH If NOT
1511 :LOOKING FOR SYNC SHOULD COME ON WITHIN 6 STROSES
1512 016454 012702 000006 MOV #6 R2
;g}z 016460 012703 000021 185%: MOV #17..R3
“515 :CLOCK UNTIL PROM STROBE ON
1516 016464 190 :
1517 016464 01276C 055401 000024 MOV AMR1AAA 'MCLK,RMMR1 (RO)  :LOAD RMMRI
1518 016472 012760 051401 000024 MOV #MR1AAA . RMMRT (RO) *LOAD RMMR1
1519 016500 016004 G00024 MOV RMMR1 (RO) , R4 :STORE RMMR1 AT R4
1520 016504 032704 000040 BT P
1521 016510 601003 BNE 195%
1522 016512 005303 DEC R3
1523 016514 001363 BNE 1908
}ggg 016516 000470 BR 230$
1526 :SEE IF “PLFS'* IS ON
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1527 016520
1528 016520 042704 175777
1529 016524 0010%4

1532 016526 005302
1533 016530 001014
1534 016532 010437 001142
1535 016536 012737 002000
1536 016546 010037 001136
1537 016550 062737 000024
1538 016556 104035
1539 016550 000447

1542 016562

1543 016562 012760 055401
1544 016570 012760 051401
1545 016576 016004 000024
1546 016602 032704 0C0040
1547 016606 001724

1548 016610 005303

1549 016612 001363

“550 016614 000431

1553 016616

1554 016616 016037 000014
1555 016624 042737 177157
1556 016632 001411

1557 016634 005037 001140
1558 016640 010037 001136
1559 016644 062737 000014
1560 016652 104051

1561 016654 000411

1564 016656

1565 016656 023737 054636
1566 016664 001004

1567 016666 023737 054640
1568 C16674 001401

1571 016676
1572 016676 1064052
1573 16700

016700

016700 000004

016702 000240

016704 01270¢ 001100
016710 013700 001276

MACRO v04.00

195%:
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BIC #*CPLFS R4
BNE 2109

:CONTINUSEéF LESSszAN 6 PROM STROBES

R
8NE 200%
MOV R4, $BDDAT
MOV #PLFS ,$GDDAT
MOV RO, $BDADR
ADD #RMMR1 , $BDADR
EMT 35
BR 2308 sHEADER

;SETUP ERROR

:CLOCK UNTIL PROM STROBE OFF

001140
001136
2008
000024
000024
JVERIF
210%:
001142
01142
001136
JVERIF
220%:
001174
001176

MOV AMRTAAA!MCLK ,RMMRT(R0)  ;LOAD RMMR1
MOV #MR1AAA,RMMR1 (RO) ;LOAD RMMR1
MOV RMMR1 (RO) R4 ;STORE RMMR1 AT Ré

BIT #WC R&
BEQ 185$
DEC R3

BNE 2008
BR 230$

Y NO HEADER ERROR S SET

MOV RMER1(R0O) ,$BDDAT
BIC #*C<HCRCHCE!FER>,$BDDAT
BEQ 220%

(LR $GDDAT

MOV RO,$8DADR

ADD NRMER1, $B8DADR
EMT 51

BR 230%

Y DATA IN MEMGCRY OK
(Mp BUFFER,$TMPO . COMPARE 1ST HEADER WORD
BNE 225%

(Mp BUFFER+2,$TMPT ;COMPARE 2ND HEADER WORD
BEQ 230%

;STORE RMER1 AT $BDDAT

¢HEADER ERROR SET

:REPORT ERROR IN ONE OR MORE HEADER WORDS

225%:
230%:

':ttﬁtt**tttt'itit'ttttttli‘tttttitt‘Qti**‘tt‘tkii.ttiti"iittttt

S*TEST 23 ECC GENERATION TEST
::ttiti'tttttttitttttﬁ'itttttttttttt*tt‘ttttiiitttttilttttti.tt"
1S723:

gggps :SCOPE CALL

MOV #STACK ,SP JLOAD THE STACK PQOINTER

MOV $BASE , RO ‘RO = UNIBUS ADDRESS

EMT 52

£EQ 0084
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T3

1596
1597
1598

1599
1600
1601

1602
1603
1604

1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619

1620
1621

RMOS/3/72 DSKLS
ECC GENERATION TEST

16714
016720

06726
016734
016742
016750
016756
016762
016766
016772
016776

017004
017010
017014
017016
C17020

017022

017026
017030
017032
017036
017036
017042
017044
017046
017052
017052
017056
017060
017062
217066
017066
017072
017074
017076

017102

017106
017106

017112

013701
012737

001375
004737

000403
104000
000137

004737
000403
104000
000137

004737
000403
104000
000137

004737
000403

- 104000
000137

012702

004737

TST 2

001466
(00023

001466
001334
000036
012000
054636
001416
177400
0014174
000061

177777
000400

0224352

020066

023304

020066
023412

020066
023574

020066

017634

017654

H 7
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001226

001446
001420
001420
001444

001412

MOV TSTQUE,R1 :R1 = POINTER 10 DEVICE
MOV #23,$TESTN T:SET TEST NUMBER [N APT MAIL BOX
:SETUP REGISTER OUTPUT BUFFER FOR WRITE DATA CAMOMMAND
MOV #822. ,RMDCO SLAST CYLINDER
MOV LSTRK . RMDAD *SET LAST TRACK AND
MOVB  #30.,RMDAO ‘LAST SECTOR
MOV #EMTI16 ' HC T, RMOF O ;16 BIT FORMAT, [GNORE HEADER
MOV #RUFFER,R2
MOV R2,RMBAD :DATA ADDRESS
MOV #-256. ,R3 :256. WORDS (2'S COMP)
MOV R3,RMWCO
MOV #uD'GO,RMCS10  :WRITE DATA COMMAND
;FILL THE DATA BUFFER WITH ALL ONES
MOV 8177777 R4 :DATA PATTERN ALL ONES
MOV #256. RS “ONE SECTOR DATA FIELD
108: MOV R4, (R3)+
DEC R3
BNE 108
JSR PC,ENBSCH :EXECUTE DATA COMMAND TO POINT WHERE
*SEARCH 1S ENABLED USING SUBROUTINE.
?ﬁr 20$ *BRANCH 10 20% IF NO ERROR
208 JMP 4008 '
" JSR PC,SCTCMP ;FORCE SECTOR COMPARE USING SUBROUTINE
?ﬁr 30$ *BRANCH TO 308 IF NO ERROR
s0 JMP 4008
" JSR P(,SETLFS :SET *LODKING FOR SYNC'* USING SUBROUT INE
?gr 40% *BRANCH TO 408 IF NO ERROR
‘08 JMP 400%
' JSR PC,CLKSNC ;CLOCK THE SYNC PATTERN USING SUBROUTINE
?ﬁr 50$ *BR TO 508 IF NO ERROR
JMP 400%

;HEADER (OMPARE

IS INHIBITED FOR THIS TEST

;CLOCK THE DATA TIMING SEQUENCER AND VERIFY THE FOLLOWING WAVEFORMS
;FOR EACH LEADING EDGD QF PROM STROBE

; HEADER ARES, RFAD GATE (DATA TIMING SEQUENCER=200 OCTAL)
; ENABLE CRC OUT

: WRITE GATE

508 : MoV #230% ,R2 ;POINTER TO WAVE FORM TABLE

%BEOCK BIT CLOCK (MCLK) UNTIL PROM STROBE COMES ON

JSR

PC,300¢

éS?OM STROBE IS ON = VERIFY WAVEFORM

S5EQ 0085
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T23

1622
1623
1624
1645
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
“645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678

RM0O5/3/2 DSKLS
ECC GENERATION

017112
017120
017126

017142
017146
017154
017156

017162
017162
017170
017176
017202
017210

017212
017216
017224
017226

017232
017232

017236
017236
017242

017244

017250
017250

017,54
017254
017260
017264

017266
017266
017272
017274

017276
017304

016037
042737
012237
023737
001410

010037
062737
104054
G00137

016037
042737
012237
023737
001410

010037
062737
104053
000137

004737

020227
103721

012702

004737

016004
042704
001020

004737
005302
001365

TST 2
TEST

000024
176157

001140
007140

001136
000024

020066

000040
176000
001140
001140

001136
000040

020066

017762

017652

000011

017654

000024

177377

017762

000400
001142

] 7
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;STORE RMMR1 AT $BDDAT
.EECC>,$8DDAT

.BRANCH IF RMMR1 0K

;ERROR - THE DATA TIMING SEQUENCER OUTPUT [S ONCORRE(CT

;STORE RMMR? AT S$BDDAT

;BRANCH [F TAG BUS Ok

;VERIFY THAT DATA AREA COMES ON WITHIN 9 PROM STROBES

;R2=9 STROBES

sSTORE RMMR1 AT R4

;SETUP ERROR MESSAGE

001142 MOV RMMR1 (RO) , SBDDAT
001142 BIC #~C<ECRC.PDA . PHA
MOV (R2)+,$GDDAT
001142 CMP $GDDAT . SBDDAT
BEQ 90$
MOV RO, $8DADR
001136 ADD #RMMR1 , $BDADR
EMT 54
JMP 4008
68§RIFY THE TAB BUS
001142 " mov RMMR? (RO) , $BDDAT
001142 BIC #~C1777.$B8DDAT
MOV (R2)+,$GDDAT
001142 CMP $GDDAT, SBODAT
BEQ 1008
:ERROR- TAG BUS IS WRONG
MOV RO, $BDADR
001136 ADD #RMMR?2 , $BDADR
EMT 53
JMP 400s
585QCK BIT CLOCK TIL PROM STROBE RESETS
" JSR PC.3508
§§8271~us CHECKING THROUGH 4 PROM CYCLES
T om R2.#2308+16
8LO 70$
MOV #9. ,R2
:CLOCK PROM STROBE ON
130%:
JSR PC, 3008
%zggn STROBE ON CKECK [F DATA AREA ON
" mov RMMR1(RO) , R4
BIC #*CPDA,RL
BNE 160%
5gbgcx PROM STROBE OFF
" JSR PC. 3508
DEC R2
BNE 1308
;ERROR=DATA AREA DIDN'T COME ON
001140 MOV #PDA, SGDDAT
(LR $BDDAT

SEQ 008¢
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23 ECC GENERATION TEST SEQ 0087
1679 017310 010037 001136 MOV RO, $BDADR
1680 017314 062737 (00024 001136 ADD  WRMMR1,$BDADR
1681 017322 104055 EMT 55
1682 01732 00054 BR 2208
1684 ;VERIFY THAT DATA AREA IS ON FOR 256 CYCLES
1685 017326 1608:
1686 017326 012702 000400 MOV #256.,R2
1688 :VERIFY THAT DATA AREA IS ON AND ECC IS OFF
1689 017332 1708
1690 017332 016003 000024 MOV RMMR1(R0O),R3  ;STORE RMMR1 AT R3
1691 017336 062703 177357 BIC  #~C<PDA'EECC>.R3
1892 017342 022703 000400 (MP  #PDA,R3
1693 017346 001414 BEO 1803 ;DATA AREA [S ON
1694 017350 010337 001142 MOV R3,S$BDDAT
1695 017354 012737 000400 001140 MOV #PDA,SGDDAT
1696 017362 010037 001136 MOV RO,S$BDADR
1697 017366 062737 000024 001136 ADD  WRMMR1,S$BDADR
1698 17374 104055 EMT 55
1699 017376 000514 BR 2208
1701 ,CLOCK PROM STROBE OFF
1702 017400 180%:
1708 017400 004737 017762 JSR  PC,3508
1705 :CLOCK PROM STROBE ON
1706 017404 004737 017654 JSR ~ PC,3008
1708 ;CONTINUE TIL COUNT ZERO
1709 017410 005302 DEC’ R
1710 017412 001347 BNE 1708
1712 ;ECC SHOULD BE ENABLED WITHIN 4 CLOCK BITS
1713 017414 005002 CLR  R2
1714 017416 182%:
017416 016003 000024 MOV  RMMRI(RO),R3  ;STORE RMMR1 AT R3
1715 017422 042703 177357 BIC  W*C<PDA'EEC(>.R3
1716 017426 022703 000020 (MP  #EECC,R3
1717 017432 001426 BEQ 1908
1718 (17434 005202 INC  R2
1719 017436 012760 055401 000024 MOV  AMRIAAA'MCLK,RMMRT(RO) ;LOAD RMMRI
1720 017444 012760 051401 000024 MOV AMRIAAA.RMMRT(RO) LOAD RMMRI
1721 017452 022702 000007 (MP #7,R2
1722 017456 101357 BH] 1828
1723 017460 010337 001142 MOV  R3,$8DDAT
1724 017464 012737 000020 001140 MOV EECC,SGDDAT
1725 017472 010037 001136 MOV RO,$BOADR
1726 017476 062737 000024 001136 ADD  #RMMR1,$BDADR
1727 017504 104056 EMT 56
1728 017506 000450 BR 2208
1730 ;SAMPLE ECC CHARACTER FOR 32 BITS
1731 017510 1908 :
1732 017510 012702 001174 MOV WSTMPO,R2
1733 017514 005003 1958: (LR R3
1734 017516 012704 000020 MOV #16.,R4
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ECC GENERATION TEST SEQ 0088
1735 017522 200%:
017522 016005 G00024 MOV RMMR1 (RO ,RS ;STORE RMMR1 AT R5
1736 017526 006303 ASL R3
1737 017530 032705 000010 BIT #MWD RS
1738 017534 001002 BNE 205% ;BRANCH [F ECC BIT OFF (MWD INVERTED)
1739 017536 052703 000001 BIS #BITO,R3
1740 017542 205%:
1741 017542 012760 055401 000024 MOV AMRTAAA!MCLK ,RMMRT(RO) ;LOAD RMMR]
1742 017550 012760 051401 000024 MOV #MR1AAA ,RMMR1 (R0) ;LOAD RMMR1
1743 017556 005304 DEC R4
1744 017560 001360 BNE 2008
1745 017562 010322 MOV R3,(R2)+
17646 017564 022702 001200 CMP #STMPO+4 ,R2
};zg 017570 101351 BHI 195%
1749 :VERIFY ECC CHARACTER GENERATED
1750 017572 Q22737 131177 001176 (MP #131177,8TMPO
1751 017600 001004 BNE 2108
1752 017602 022737 175154 001176 (MP #175154 ,$TMP1
1753 C17610 001407 BEQ 2208
1754 017612 012737 131177 Q01200 2108: MOV #131177,8TMP2
1755 017620 012737 175154 001202 MOV #175154,8TMP3
];gg 017626 104061 EMT 61
i
1;23 017630 000137 020066 2208: JUmp «00% ;GREAT ESCAPE
1760 017634 000200 2308: .WORD PHA
1761 017636 000002 .WORD 8801
1762 017640 000200 .WORD PHA
1763 017642 000002 .WORD  B801
1764 017644 000000 .WORD 0
1765 017646 000002 WORD 2
1766 017650 000000 WORD 0
;;g; 017652 000000 WORD O
1769 017654 012737 000021 017756 300%: MOV #17.,320% :CLOCK PROM STROBE ON
1770 017662 3058 :
017662 012760 055401 000024 MOV MMRIAAA'MCLK ,RMMRT(RO)  ;LOAD RMMR1
1771 017670 012760 051401 000024 MOV #MRTAAA RMMR1 (RO) <LOAD RMMR!
1772 017676 016037 000024 017760 MOV RMMR1(RO) , 3308 ;STORE RMMR1 AT 3308
1773 017706 042737 177737 (017760 BIC A~ cWC , 330§
1774 017712 001020 BNE 3108 SEXIT IF PROM STROBE ON
17275 017714 005337 017756 DEC 3208
1776 017720 001360 BNE 3058
1777 017722 013737 017756 001142 MOV 3208 ,$8DDAT ;SETUP ERROR MESSAGE
1778 017730 012737 000040 001140 MOV #WC , $GODAT
1779 017736 010037 001136 MOV RO, $8DADR
1780 017742 062737 000024 001136 ADD #RMMR1, $BDADR
1781 017750 104030 EMT 30
1782 017752 000445 BR 400% :
1783 017754 000207 3108:  RTS PC
1786 017756 000000 3208: .WORD O sMAX BIT COUNT
};gg 017760 000000 330$: .WORD O :RMMR1 CONTENTS
1787 017762 012737 000021 020062 350%: MOV #17.,370%
1788 . CLOCK PROM STROBE OFFf
1789 017770 355%:
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123

1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801

1802
1803
1804
1805
1806
1807
1808
1809
1810

1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822

1823
1824
1825

1826
1827
1828

RM0OS/3/¢2 DSKLS TST 2
ECC GENERATICN

017770
017776
020004
020012
020020
020022
020026
020030
020036
020042
020046
020054
020056
020060

020062
020064

020066
20066

020070
020070
020072
020074
020100
020104
020110

020116
020124
020132
020140
020146
020152
020156
20164

020172
020172

020176
020200
020202

020206
020206
020212
020214
020216

020222

012760
012760
016037
042737
001417
005337
001360
013737
005037
010037
062737
104062
000403
000207

000000
000000

00024C

000004
000240
012706
013700
013701
012737

012737
013737
112737
012737
012702
010237
012737
012737

004737

000403
1046000
000137

004737
000403
104000
000137

TEST

055401
051401
000024
1727737

020062

020064
001140
001136
000024

001100
001276
001456
000024

001466
001334
000036
012000
054636
001416
177400
000071

022432

021054

023304

021054
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000024 MOV #MRTAAA .MCLK,RMMRY (RO  :LOAD RMMR1
000024 MOV #MR1AAA  RMMRT (RO) *LOAD RMMRI
020064 MOV RMMR1(RO), 3808 :STORE RMMR1 AT 380%
020064 BIC #*CWC, 3808
BEQ 360%
DEC 3708
BNE 355§
001142 MOV 380%, SBDDAT
CLR $GDDAT
MOV RO, $BDADR
001136 ADD #RMMR1 , $BDADR
EMT 62
BR 4008
360%: RTS P(
3708: .WORD O :MAX BIT COUNT
380%: .WORD O *CONTENTS OF RMMRT
4008 : © ;SUB~TEST EXIT POINT
NOP
::1itttttttl***iittt'*!ii""lttltﬁttltittttttttttttttttt!tttttttt
SeTEST 24 ECC DETECTION TEST
;;tittlt*l’tttitttttiﬁi*itiﬁititﬂ*Qtlﬁ*t*ﬁ‘ttttltttttttttttttttttt
TST24:
SCOPE :SCOPE CALL
NOP
MOV #STACK,SP :LOAD THE STAZK POINTER
MOV $8ASE ,RO :RO = UNIBUS ADDRESS
MOV TSTQUE ,R1 *R1 = POINTER TO DEVICE
001226 MOV #24 ,STESTN ©:SET TEST NUMBER IN APT MAIL BOX
:SETUP REGISTER OUTPUT BUFFER FOR READ DATA COMMAND
001446 MOV #822. ,RMDCO :LAST CYLINDER
001420 MOV LSTRK . RMDAD “SET LAST TRACK AND
001420 MOVB  #30. . RMDAO *LAST SECTOGR
001444 MOV #FMTI6IHCT , RMOFO ; INHIBIT HEADER COMPARE
MOV #BUF ONE ,R2
MOV R2,RMBAD
001414 MOV #-256. ,RMICO  :256 WORDS (2'S COMP)
001412 MOV #RD1GO,RMCSTO  :READ DATA COMMAND
20%:
JSR PC.ENBSCH JEXECUTE DATA COMMAND TO POINT WHERE
*SEARCH 1S ENABLED USING SUBROUTINE.
Eﬁr 308 :BRANCH TO 308 I[F NO ERROR
JMP 1908
30%:
JSR PC.SCTCMP :FORCE SECTOR COMPARE USING SUBROUTINE
?ﬁv 40% *BRANCH TO 40% IF NO ERROR
JMP 1908
40%:

SEQ 0089
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T24 ECC DETECTION TEST SEG 0090
020222 004737 023412 JSR PCLSETLFS ;SET "'LOOKING FOR SYNC'' USING SUBROUT INE
020226 000403 BR 50% JBRANCH TO 50% IF NO ERROR
020230 104000 EMT

}ggg 020232 000137 021054 JMP 190%

1831 020236 508 :
020236 004737 023576 JSR PC, CLKSNC :CLOCK THE SYNC PATTERN USING SUBROUT INE
020242 000403 BR 55§ “BR TO 558 If NO ERROR
020244 104000 EMT

}ggg 020246 000137 021054 JMP 1908

1834 ;HEADER COMPARE IS INHIBITED FOR THIS TEST

1835 lOOKlNG FOR SYNC'' SHOULD GO OFF WITHIN ONE CYCLE

1836 020252 012702 000002 &5 MOV ¥2 ,R2 ;ALLOW 2 PASSES THRU LOOP

1837 020256 000405 BR 706

1838 020260 004737 021166 60$:  JSR PC,3508 :RESET PROM STROBE

1839 020264 004737 021060 JSR rC 3008 “SET PROM STROBE

1840 020270 000240 NOP

1841 020272 708 :
20272 016003 000024 MOV RMMR1(RO) ,R3  ;STORE RMMR1 AT R3

1842 020276 032703 002000 BIT #PLFS,R3

1842 020302 001427 BEQ 808 ;BRANCH IF LOOKING FOR SYNC OFF

1844 020304 005302 DEC R2

}gzg 020306 001364 BNE 608

1847 ;ERROR=-LOOKING FOR SYNC DID NOT RESET DURING HEADER

1848 020310 010337 001142 MOV R3,$BDDAT :SETUP ERROR MESSAGE

1849 020314 042737 175777 001142 BIC #*CPLFS. SBDDAT

1850 020322 005037 001140 CLR $SGDDAT

1851 020326 010037 001136 MOV RO, $8DADR

1852 020332 062737 000024 001136 ADD #RMMR1 . $8DADR

1853 020340 104040 EMT 40

}ggg 020342 000137 021054 JMP 1508

1856 ;LOOKING FOR SYNC SHOULD COME ON FOR DATA AREA WITHIN 9 PROM CYCLES

1857 020346 808 :

1858 020346 012702 000011 MOV #9. R2

1859 020352 004737 021166 85%:  JSR PC. 5508 :SET STROBE OFF

1860 020356 004737 021060 JSR PC.300$ *SET PROM STROBE

1861 020362 016003 000024 MOV RMMRT(RO) ,R3  :STORE RMMR1 AT R

1862 020366 032703 602000 81T #PLFS,R3 ;

1863 020372 001022 BNE 908 *BRANCH IF SYNC ENABLED

1864 020374 005302 DEC R2

}ggg 020376 001365 BNE 85s

1867 JERROR-CAN'T LOOKING FOR SYNC DURING DATA AREA

1868 020400 012737 002000 001140 MOV #PLFS,$GDDAT

;ggg 020406 010337 001142 MOV R3,$80DAT

1871 020412 042737 175777 001142 BIC #ACPLFS,$BDDAT

1872 020420 010037 001136 MOV RO, $8DADR

1873 020424 062737 000024 001136 ADD #RMMR1 , $BDADR

1874 020432 104035 EMT 35

1875 020434 000137 021054 JMP 1908

1876 020440 508 :

1877 020440 004737 (21166 JSR PC,3508 :RESET PROM STROBE

1878 020444 004737 .2°574 JSR PC,CLKSNC ;CLOCK THE SYNC PATTERN USING SUBROUTINE
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ECC DETECTION TEST

T24

020450
320452
1879 020454
1880
1881
1882 020456
1883 020456
1884 020462
1885 020466
020466
1886 020474
1887 020502
1888 020504
1889 020506
1890 020510
1891
1892
1893 020512
1894 020520
1895 €20526
1896 020532
1897 020536
1898 020542
1899 020544
1900 020546
1901 020550
1902 020554
020554
1903 020560
1904 020564
1905 020570
1906 020574
1907 020600

1926 020664
1927 020670
1628 020676
1929 020700
1930 020702
1931 020702

00040¢
104000
000577

012702
012703

012760
012760
005303
001370
005302
001364

012737
012737
012702
12703
012704
000241
006012
103002
052704

010460
052704
010460
042704
010460
005303
001355
062702
022702
001746

012702

004737
004737
016003
032703
001417
005302
001365
042703
010337
005037
010037
062737
1040632
000465

016003

000400
000020

057401
053401

177446
015457
0C1174
000020
051401

002000

000024
004000
000024
004000
000024

000002
001176

000005

021060
021166
000024
000400

177377
001142
001140
001136
000024

000040
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gﬁr 1008 ;BR TO 1008 [F NO ERRCR
BR 1908
: SIMULATE READ DATA
1008:
MOV #256.,R2 s WORD COUNT
1}2% MOV #16.,R3 ;BIT COUNT
000024 MOV A#MITAAA IMRD 'MCLK ,R"™R1(R0) ; LOAD RMMR1
000024 gg¥ ggRTAAA'MRD LRMMRI(RO)  ;LOAD RMMRI
BNE 1158
DEC R2
BNE 110%
:SIMULATE ECC PATTERN
001174 MOV #177446,8TMPO ;FIRST ECC WORD
001176 MOV #015457, STHP1 ;SECOND ECC WORD

MOV #STMPO R
1208: MOV ne..RS
1258: MOV MMR1AAA , R4

cLC
ROR (R2)
8CC 1308
8IS #MRD R
130%:
MOV R4 ,RMMR1(RO) ;LOAD RMMR1
8ls #MCLK RS
MOV R4 .RMMR1 (RO) ;LOAD RMMR1
8IC MCLK RS
MOV R4 ,RMMR1T (RO) ;LOAD RMMR1
DEC R3
BNE 125$% ;CLOCK A WORD
ADD N2 ,R2
CMP #STMP1 R2
BEQ 1208 ;CLOCK THE NEXT WORD
JVERIFY DATA AREA AND READ GATE RESET
MOV #S.R2
1408 : JSR PC,3008 JSET PROM STROBE
JSR PC,350% :CLEAR PROM STROBE
MOV RMMR1{R0O) ,R3 ;STORE RMMR1 AT R3
BIT #PDA,R3
BEQ 1508
DEC R2
BNE 1403
BIC #~CPDA,R3 ;SETUP ERROR MESSAGE
MOV R3,$8DDAT
CLR $GDDAT
MOV RO, $8DADR
001136 ADD #RMMR1 ,$BDADR
EMT 63
BR 190%
150%:

MOV RMMRZ (RO) ,R3 :STORE RMMR? AT R3

SEQ 0071




932 020706 042703 176000 81C #*C1777,R3

1933 020712 001413 BEG 1608
1934 020714 010337 001142 MGV R3,SBDDAT
935 020720 005037 001140 (LR SGODAT
1936 020726 010037 001136 MOV RO, $SBDADR
1937 020730 062737 000040 001136 ADD  #RMMR2,$BDADR
1938 020736 104053 EMT 53
1939 020740 000445 BR 1508
1941 . . VERIFY THERE ARE YO ECC ERRORS
1942 020762 1608
1943 0207642 016003 000014 MOV RMERI(RO),R3 _ :STORE RMER1 AT R3
1944 020746 042703 077677 BIC  #~C<DCK!ECH>,R3
1945 020752 012737 000000 001140 MOV #000000,$GODAT
1946 020760 023703 001140 (MP  $GDDAT,R3
1947 020764 001411 BEQ 1708
1948 020766 070337 001142 MOV R3,SBDDAT
1949 020772 010037 001136 MOV RO,$BDADR
1950 020776 062737 000014 001136 ADD  #RMER1,SBDADR
1951 G21004 104064 EMT 64
1952 021006 000422 BR 1908
1954 .VERIFY DATA BUFFER
1955 021010 1708
1956 021010 012702 054636 MGV WBUFONE,R2 :DATA WAS STORED HERE
1957 021014 012703 177777 MOV #177777.R3 :EACH WORD ALL ONES
1958 021020 012704 000400 MOV #256.,Ré
1959 021024 022203 1808: (WP (R2)+.R3
1960 021026 001003 BNE 1858
1961 021030 005304 DEC R4
1962 021032 001374 BNE 1208
1965 021034 000407 BR 1908 :EXIT IF ALL THE LOCATIONS CHECKED
1964 021036 014237 001142 1858: MOV -(R2),$BDDAT  :SETUP ERROR MESSAGE
1965 021042 010337 001140 MOV R3,$GODAT
1966 021046 010237 001136 MOV R2.SBDADR
1967 021052 104065 EMT 65
1968 021054 000137 021272 1908:  JMP 4008 :GREAT ESCAPE
1969 021060 012737 000021 021162 3008: Mov _ #17.,370%
1970 ;CLOCK PROM STROBE ON
1971 021066 3058
021066 012760 055401 000024 MOV MMRTAAA!MCLK ,RMMRT(RO)  ;LOAD RMMR1
1972 021074 012760 051401 000024 MOV #MRIAAARMMRI (RO) :LOAD RMMRI
1973 021102 016037 000024 021164 MOV RMMR1(R0),3308 ;STORE RMMR1 AT 3308
1974 021110 042737 177737 021164 BIC  #~CwC,3308
1975 021116 001020 BNE 3108 :EXIT IF PROM STROBE ON
1976 621120 005337 021162 DEC 3208
1977 021126 001360 BNE  305%
1978 021126 013737 021162 001142 MOV 3208,3BDDAT  ;SETUP ERROR MESSAGE
1979 021136 012737 000040 001140 MOV #WC,$GDDAT
1980 021142 010037 001136 MOV RO,$BDADR
1981 021146 062737 000024 001136 ADD  #RMMR1,S$BDADR
1982 021154 104030 EMT 30
1983 021156 000445 BR 4008
1984 021160 000207 3108: RIS PC .
1985 021162 000000 3208: .WORD 0

1986
1387 021164 000000 350%: .WORD O

L]




JRMQBO RMOS/3/2 DSKLS TST 2
T4 ECC DETECTION TEST

1988
"98Y 021166 012737 (00021
1990 021174

021174 012760 055401
1991 021202 012760 051401
1992 021210 016037 000024
1993 021216 042737 177737
1994 C21224 001417
1995 021226 005337 021266
1996 021232 001360
1997 021234 013737 021270
1998 021242 005037 0031140
1999 021246 010037 001136
2000 021252 062737 000024
2001 021260 104062
2002 021262 000403
2003 021264 000207
2004 021266 000000
2005 021270 000000
2606 (21272 000240

C
MACRO v04.00 4-APR-81 (01:29:56 PAGE 1%-40

021266 ;ggg: MOV #17.,370% ;CLOCK THE STROBE OfF
000024 MOV #MRTAAA 'MCLK ,RMMRT(RO) ;LOAD RMMRI1
000024 MOV #MR1AAA ,RMMR1 (RO) ;LOAD RMMR1
021270 MOV RMMR1(RO) , 3808 ,STORE RMMR1 AT 380%
021270 BIC #4CwC,380%

BEQ 3608

DE( 370%

BNE 355%
001142 MOV 380%,$BDDAT

CLR $GDDAT
MOV RO, $BDADR '

001136 ADD ARMMD1 , $BDADR
. EMT 62
BR 400

3608: RTS PC
370%: WORD 0
380%: .WORD O
400%: NOP s SUB=TEST EXIT POINT

SEQ 0093




CZRMQBO RM(OS/3/2 DSKLS TST 2

END OF SUB-PASS ROUTINE

N b i ed ot e ik d et b =D

QOO N N WANI—= OO0 NI WP o

COOOO0000O

021332
021332
021334
021340
021344
021350
021356
021360
221362
021364
021366
021370
021372
C21376

021416
021416

021422
021424
021430
021432
021436

021502
021502

021506
021510

000004
000240
013700
062700
010037
005710
001402
000137
012737

000240
005037
005037
005237
042737
005327
000001
003066
012737
000001
021360
104401
000407

013746

104405
005737
001431
7104401
000421

013746

104405
005037

001466
000002
001466

005290
001470

001116
001206
001230
100000

021400

001230

001126

021440

001126

001126

0O 8
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LSBTTL

;THIS IS THE END OF SUB-PASS ROUTINE.

END OF SUB-PASS ROUT!INE

THIS ROUTINE IS USED TO

. TERMINATE THE OPERATION OF THE CURRENT DEVICE UNDER TEST AND

cSELECT THE NEXT DEVICE FOR TEST,

If THERE ARE NO MORE DEVICES

cTO TEST, EXIT IS MADE TO '$EOP' ROUTINE. OTHERWISE, RETURN
;IS MADE TO 'READY' ROUTINCL.
$EOSP: SCOPE
NOP
MOV TSTQUE RO JGET POINTER TO TSTQUE
ADD #2,R0O JADJUST POINTER TO NEXT DEVICE
MOV RO, TSTQUE ;SAVE POINTER TO TSTQUE
TST (RO) sANY MORE DEVICES FOR TEST 2
BEQ 1$ BR IF NO
JMP READY JYES, JUMP TO 'READY' ROUTINE
001466 1%: MOV #TSTOUE*Z.TSTOUE JINITIALIZE POINTER TO FIRST DEVICE IN
JTEST QUE TASLE
.SBTTL END OF PASS ROUTINE
::tt!t*ttt*ttttitlt'ti'tttiittﬁ.ttttﬁttﬁtttttttttttttttttt'ttnttt
;*INCREMENT THE PASS NUMBER ($PASS)
;*TYPE "END PASS #XXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT YyYyy'
J*WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS
;*lF THERES A MONITOR GO TO I
J*]F THERE ISN'T JUMP TO RFADY
$EOP:
NOP
(LR STSTNM ;s lERO THE TEST NUMBER
CLR STIMES 2+ lERO THE NUMBER OF [TERATIONS
INC $PASS ;o INCREMENT THE PASS NUMBER
001230 8IC 1100000 $PASS ;;DON'T ALLOW A NEG. NUMBER
DEC (PC + ;-LO0OP?
$EOP(T: .WORD-
BGT SDOAGN ;o YES
MOV (PC)+,a(PC)+ ;sRESTORE COUNTER
$ENDCT: .WORD 1
SEOPCT
TYPE 655 ..TVPE ASCIZ STRING
BR 643 ;GET OVER THE ASCI?
éi25$: JASCIZ <12><I5>/END PASS #/
MOV $PASS ,-(SP) . :SAVE SPASS FOR TYPEQUT
;e TYPE PASS NUMBER
TYPDS 2:G0 TYPE-~DECIMAL ASC]] WITH SIGN
TST S$ERTTL ;+SEE IF ANY ERRORS THIS PASS
BEQ $GT42P ;sBR IF NO ERRORS TO REPORT
TYPE ,67% ..TYPE ASCIZ STRING
BR 663 JGET OVER THE ASCIZ
éég75: _ASCIZ 7/ TOTAL ERRORS SINCE LAST REPORT /
MOV $ERTTL,=-(SP) J:SAVE SERTTL FOR TYPEOUT
.+ TOTAL NUMBER OF ERRORS
TYPDS ;:GO TYPE=-=DECIMAL ASCII WITH SIGN
(LR SERTTL ::CLEAR ERROR TOTAL

SEQ 0094



"/RMQBO RM0OS5/3/2 DSKLS TST 2
tND OF PASS ROUTINE

021514
021520
021524
021526
021530
021532
021534
021536
021540
021540
021542
021544

104401
013700
001405
000005
004710
000240
000240
000240

000137
005200
377

001217
G00042

377

E 8
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$GT42P:
$GETL?:

$ENDAD :

$DOAGN:

$RTNAD:
000 SENULL:

TYPE
MOV
BEQ
RESET
JSR
NOP
NOP
NOP

JMP

.WORD
.BYTE
.EVEN

+SCRLF
a#él RO
$DOAGN

PC.(RO)

Q(2C)+
READY
-1.-1.0

;. TYPE CARRJAGE RE TURM
;cGET MONITOR ADDRESS
;cBRANCH 1F NO MONITOR
;2CLEAR THE WORLD

;G0 TO MONITOR

.« SAVE ROOM

J2FOR

JACTIM

JsRETURN
sJNULL CHARACTER STRING

LINE FEED

SEQ 0095
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(LOCK SUBROUTINES SEQ 0096

.SBTTL CLOCK SUBROUTINES

]
2
2 ;ROUTINE TO SIZE FOR CLOCKS (KW11=L OR KW11-P)
S 021550 000240 SIZCLK: NOP
6 021552 (013746 000004 MOV ERRVEC,=(SP) ; ;PUSH ERRVEC ON STACK
7 021556 013746 000006 MOV ERRVE(C+2,=(SP) ;:PUSH ERRVEC+2 ON STA(K
8 021562 012737 021646 000004 MOV #108,ERRVEC :LOAD 04 TRAP VECTORS
18 021570 012737 000300 000006 MOV N#PR6,ERRVE(+2
1 :SEE IF A KW11=P CLOCK IS PRESENT - GO TO 108 IF NOT PRESENT
12 021576 005777 157710 TST asSLPCSR :TEST FOR P (CLOCK
13 021602 012737 022010 001536 MOV #PCLOCK,CLOCK  ;LOAD SUBROUTINE ADDRESS
14 021610 Q12737 022132 001540 MOV #PSTOP,STOPCL  ;LOAD STOP ADDRESS
15 021616 012777 022076 157672 MOV #PCOUNT ,aSLPVEC :LOAD P CLOCK INTERRUPT VECTOR
16 021624 012777 000300 157666 MOV #PRG,aSLPVEC+2
17 021632 013777 001526 157664 MOV SLLVEC+2,38LLVEC;CLEAR L CLOCK INTERRUPT VECTOR
18 021640 005077 157662 CLR ISLLVEC+2
19 021644 000454 BR 308
20 C21646 012716 021654 10%: MOV #15%,(SP) :DUMMY RT] ADDRESS
5; 021652 000002 RT] :RESTORE PRIORITY
23 ;NO P CLOCK=SEE IF L CLOCK IS PRESENT-GO TO 20% IF NOT PRESET
24 021654 15%:
25 021654 012737 021732 000004 MOV #208 , ERRVEC :CHANGE 04 TRAP VECTOR
26 021662 005777 157634 TST 3SLLCSR :TEST FOR L CLOCK
27 021666 012737 022026 001536 MOV #LCLOCK,CLOCK  :LOAD SUBROUTINE ADDRESS
28 021674 012737 022140 001540 MOV #LSTOP,STOPCL  ;LOAD STOP ADDRESS
29 021702 012777 022076 157614 MOV #LCOUNT,QSLLVEC ;LOAD L CLOCK INTERRUPT VECTOR
30 021710 012777 000300 157610 MOV #PR6,QSLLVEC+?
31 021716 013777 001520 157572 MOV SLPVEC+2,aSLPVEC;CLEAR P CLOCK INTERRUPT VECTOR
32 021724 005077 157570 CLR ASLPVE(+2
33 021730 000422 BR 308
34 021732 012716 021740 20%: MoV #25%, (SP) ;:DUMMY RT] ADDRESS
gg 021736 000002 RT] ;RESTORE PRICRITY
37 :NO CLOCK AVAILABLE - AUGMENT RETURN ADDRESS
38 021740 25%:
39 021740 005037 001536 (LR CLOCK ; CLEAR SUBROUTINE ADDRESS
40 021744 012737 001520 001516 MOV #SLPVEC+2,8LPVEC;CLEAR P CLOCK INTERRUPT VECTOR
41 021752 005037 001520 (LR SLPVEC+2
42 021756 012737 001526 001524 MOV ASLLVEC+2,SLLVEC;CLEAR L CLOCK INTERRUPT VE(CTOR
43 021764 005037 001526 CLR SLLVEC+2
zg 021770 062766 000002 000024 ADD #2,4(SP) ; CHANGE RETURN ADDRESS
46 021776 30%:
021776 012637 000006 MOV {SP)+ ,ERRVE(C+2 :.POP STACK INTO ERRVE(+?2
47 022002 012637 000004 MOV (SP)+ ,ERRVEC ;;POP STACK INTO ERRVEC
23 022006 000207 RTS PC
g? ;ROUTINES TO START THE CLOCK (KW11-L OR KW11-P)
52 022010 (12777 177777 157476 PCLOCK: MOV #-1,38LP(SB :LOAD COUNT SET BUFFER
53 022016 012777 000135 157466 MOV #1385, 38LPCSR :LOAD CONTROL REGISTER
54 022024 000403 B8R PLCLK ;GO TO COMMON CODE

56 022026 012777 000100 157466 LCLOCK: MOV #100,a8LLCSR .LOAD CONTROL REGISTER




"ZRMQBO RM05/3/2 DSKLS
CLOCK SUBROUTINES

57
58 022034 005037
35 055040 104400
025042 012605
60 055044 010537
61 052050 042705
62 035056 025705
63 035060 107005
64 025062 012746
022066 072746
055078 000000
055074
65 055074 000207
66
£7
| 58
69 022076
70 022076
71 055076 062737
72 059104 103003
{ 73 93106 012737
7% 059114 165737
75 022122 100002
76 092154 005037
77 055130 000002
78
79
80
81 022132 005077
82 022136 000402
B4 022140 005077
86 022144
87 099144 013746
022150 012746
092154 000002
055156
88 022136 000207

IST 2

001532

001530
177437
000300

000240
022074

000021

177777
000021

001534

157354

157356

001530
022156

G 8
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001532

001532
001534

PLCLK:

30%:
40%:

CLR
TRAP
MOV
MOV
81C
CMP
BHI
MOV
MOV
RT]

RTS

TIME

(SP)+,RS
RS, $PSW
#~CPR7 RS
#PR6, RS
408
#PRS , = (SP)
#30%,-(SP)

PC

;CLEAR TIMER TOUNT

;.PUSH OLD PSw AND P(C ON >TA(K
;.SAVE THE PSW IN RS

;SAVE PRIORITY

JMASK X

;1S PRIORITY TOO HIGH??

:NO'!

:;PUT NEW PS ON STA(K

;:PUT NEW PC ON STA(K

..POP NEW P(C AND PS

;ROUTINES TO HANDLE CLOCK INTERRUPTS (KW11=L OR KW11=-P)

PCOUNT:
LCOUNT:

10%:

20%:

ADD
BCC
MOV
SUB
BPL
CLR
RTI

#17.,TIME
108

#=1,TIME
#17, ,WATCH
20%

WATCH

;ADD 17MS TO ELAPSED iIME
;BRANCH IF NO OVERFLOwW
JRESTORE MAXIMUM COUNT
sDECREMENT REMAINING TIME
BRANCH IF POSITIVE
:CLEAR REMAINING TIME
RETURN TO USER

;ROUTINES TO STOP THE (LOLK (KW1l-L OR KW11-P)

PSTOP:

LSTOP:
PLSTP:

10%:

CLR
B8R

CLR
MOV
MOV
RT]

RTS

aSLP(SR
PLSTP

aSLLCSR

$PSW, ~(SP)

P

:STOP P CLOCK
;60 TO COMMON STOP (ODE

:STOP L CLOCK
:sPUT NEW PS ON STA(K

¢sPUT NEJ PC ON STACK
. ;POP NEW FC AND PS

SEQ 009/



CZRMQBO RMOS/3/2 DSKLS IST 2
SET VvOLUME VALID SUBROUTINE

DN NS WA= OOV~ NS WA o

— o e b e b ) d b

20

26
27
28
2%

022160
022160
022164
022172
022200
022206
022214
022222
022230
022236
022240
022244
022252
022260
022264
022272
022300

004737
012760
012760
012760
012760
012760
016037
042737
001020
010037
062737
012737
062716
112776
012737
000207

022404
000001
001001
000000
000000
000023
0C0012
177677

001136
000012
00C100
060002
000100
000022

H 8
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000024
00002«
000014
000042
000000
001142
001142

001136
001140

000000
001174

LSBTTL

SET VOLUME VAL ID SUBROUTINE

. THIS SUBROUTINE INITIALIZES THE SUBSYSTEM AND SETS VOLUME VALID,
;RETURNING WITH THE DRIVE STILL IN DIAGNOSTIC MODE. THE SUBROUTINE
+RETURNS TO THE WORD FOLLOWING THE CALL, EXCEPT WHEN AN ERROR [S

;OETECTED, IN WHICH CASE IT RETURNS TO THE SECOND WORD FOLLOWING THE

‘CALL.
L CALL:

SETVV:

10%:

JSR PC,SETVV JUMP TO SUBROUT INE
BR ?? RETURN HERE IF NO ERROR
ERROR RETURN HERE IF ERRCR

JSR PC,CNTCLR :GO CLEAR CONTROLLER
MOV #DMD ,RMMR1(RO)  -LOAD RMMR1

MOV #DMD | MUR ,RMMR1 (RO) ;LOAD RMMR1

MOV #0,RMER1 (RO) :LOAD RMER1

MOV #0.RMER2 (RO) *L0AD RMER2

MOV #PACACK GO, RMCS1(RO) ;LOAD RM(S?

MOV RMDS (RQ) ,SBDDAT :STORE RMDS AT $SDDAT

BI( #-CVV,SBODAT

BNE 108 :BRANCH IF VOLUME VALID SET
MOV RO, $8DADR *SETUP FOR ERROR MSG

ADD NRMDS , $BDADR

MOV #VvV.$GDDAT
ADD 22, (SP) ;MOVE RETURN ADDRESS TO ERROR
move  #100.a(sP) *WRITE ERROR NUMBER

MOV #PACACK , $TMPO

RIS P(C JRETURN

SEQ 0098



CZRMQBO RMOS/3/2 DSKLS TST 2
SET OFFSET MODE SUBROUTINE

N [0 JERV S S W S SR S Y
N=OO000 NN NN SO O ~ O NS NP -2

NN
(W] 4§ )

24
25
26
27

022302
022302
022310
022316
022324
022332
022340
$22346
022350
022356
022362
022370
022374
022402
022402

012760
012760
012760
012760
016037
042737
001015
012737
010037
052737
062716
112776

000207

001001
000000
000000
000015
000012
177776

000001
001136
000012
000002
000111

I 8
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000024
000014
000042
000000
001142
001142

001140
001136
000000

LSBTTL

CALL:

SETOM:

10%:

SET OFFSET MODE SUBROUT INE

:;gég gg?gOUT]NE EXECUTES AN OFFSET COMMAND AND VERIFIES THAT OFFSET
:SUBROUTINE, WHICH WILL LEAVE DMD ON. THE SUBROUTINE RETURNS TO THE
;WORD FOLLOWING THE CALL UNLESS THERE IS AN ERROR, IN WHICH CASE IT
JRETURNS TO THE SECOND WORD FOLLOWING THE CALL

JSR
8R
ERROR

MOV
MOV
MOV
MOV
MOV
BIC
BNE
MOV
MOV
ADD
ADD
MOovR

RTS

THE DRIVE SHOULD BE IN DIAGNOSTIC MODE WHEN CALLING THE

PC,SETOM JUMP TO SUBROUT INE
22 RETURN HERE IF NO ERROR
RETURN HERE 1F ERROR

ADMD ! MUR ,RMMR1 (R0 . LOAD RMMR1
#0,RMER1 (RO) ;LOAD RMER1

#0 ,RMERZ (RO) .LOAD RMER?
HOFFSET!GO,RMCS1(R0) ;LOAD RM(S1
RMDS (RO) ,$BDDAT ;STORE RMDS AT $BDDAT
#“COM, $BDDAT

108 ;BRANCH IF OFFSET ON
#0M, SGDDAT

RO, $BDADR

A#RMDS , $BDADR

#2,(SP) ;MOVE RETURN ADDRESS TO ERROR
#111,a(SP) ;WRITE ERROR NUMBER

PC JRETURN TO USER

SEQ 0099
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CLEAR CONVIROLLER SUBROUTINE SEQ 0100

é .SBTTL CLEAR CONTROLLER SUBROUTINE
3 :THIS SUBROUTINE CLEARS THE MASSBUS CONTROLLER, MASSBUS ADAPTERS.
g :?:ELDRIVES. THEN SELECTS THE DR]VE.
é ; " JSR PC,CNTCLR ;CALL TO ROUTINE
8 022404 CNTCLR:
022404 010046 MOV RO, ~(SP) ;:PUSH RO ON STACK
% 022406 013700 001276 MOV $81SE ,RO ‘RO = UNIBUS BASE ADDRESS
10 022412 012760 000040 000010 MOV #CLR,RMCS2(R0O)  :CLEAR MASSBUS
11 022420 11776C 157042 000010 MOVR  @TSTQUE,RMCS2(RO) ;SELECT DEVICE UNDER TEST
1§ 022426 012600 MOV (SP)+.RO ::POP STACK INTO RO

02243C 000207 RTS PC ;RETURN




CZRMQBO RMOS/3/2 DSKLS TST 2
ENABLE SEARCH SUBROUTINE

02243°

022432
G22436
022444

022450
022450
022456
022464
022470
022474
022476
022500
022502
022506
022514
022520
022526
022532
J22540
022544
022544
022552
022560
022564
022570
022572
022574
022576
022602
46 022610
47 022616
48 022622
49 022626
g? 022634

52
53

56
55 022640

OO NO NI WA = OV O NN

BB DN WWANANIN NN N PO P RO PO Y — b d b b od b cd e
SrRANSESE WENRNKRYSERURENR My "y R

004737
012760
012704

012760
012760
016005
032705
001023
005304
001363
010037
062737
005037
012737
062716
112776
000137

012760
012760
016005
032705
001423
005304
001363
010037
062737
012737
005037
062716
112776
000137

022404
000001
000041

005001
001001
000024
000040

001136
000024
001142
000040
000002
000030
023302

005001
001001
000024
000040

001136
000024
000040
001140
000002
000062
023302
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000024

000024
000024

001136
001140
000000

000024
000024

000000

.SBTTL ENABLE S
ENBSCH:
:THE REGISTER OQU

e
]
-
E
£
’

RMDAQ
RMDCO
RMOF O
RMBAD
RMWCO
RMCS10

sNOTE: OFFSET 1

;SET VOLUME VALID
sFIRST,CLEAR =SET DIAGNOSTIC MODE-SYNCHRON]ZE
;PROM STROBE

JSR
MOV
MOV

5%:

MOV
MOV
MOV
8IT
BNE
DEC
BNE
MOV
ADD
CLR
MOV
ADD
mMovBs
JMP

6$:

MOV
MOV
MOV
81T
BEQ
DEC
BNE
MOV
ADD
MOV
CLR
ADD
MOVB
JMP

EARCH SUBROUT INE

TPUT BUFFER SHOULD CONTAIN:

= DESIRED SECTOR AND TRA(CK ADDRESS
DESIRED CYLINDER ADDRESS

FORMAT, ECI, H(CI

BUFFER ADDRESS

#ORD COUNT

FUNCTION CODE

S NOT ENABLED WHEN USING THIS SUBROUTINE

Honitnnt

PC,CNTCLR ;G0 CLEAR CONTROLLER
A#DMD .RMMR1(R0) ;LOAD RMMR1
#33. .R& ;ALLOW UP TO 33 BIT (LOCKS

;TO SYNC PROM STROBE

ADMD !MUR 'MCLK ,RMMR1(RO) ;LOAD RMMR1
#DMD ! MUR ,RMMR1 (RC) :LOAD RMMR1
RMMR1 (RO) ,RS :STORE RMMR1 AT RS
ggC,RS ;WAIT FOR PROM STROBE TO COME ON
R4

5%

RO, $BDADR PROM STROBE WONT SET

#MJC,3GDDAT
#2,(SP)
#30,a(SP)
603 :REPORT ERROR

#DMD 'MUR 'MCLK ,RMMR1(R0) ;LOAD RMMR1
#DMD !MUR ,RMMR1 (RO) :LOAD RMMR1
RMMR1(RO) RS ;STORE RMMR1 AT RS
;gC.RS ;WAIT FOR PROM STROBE 1O GO Gif

R4

63

RO, $BDADR ;PROM STROBE WONT RESET
#RMMR1 ,$BDADR

MJC ,$BODAT

$GDDATY

#2,(SP)

#62.,3(SP)

60%

:SECOND, CLOCK INDEX PULSE TO

b

(1) CLEAR FOR
(2) CLEAR RT(

MAT (HANGE FLOP
FLOP

“FQ 010



CZRMQBO RMOS/3/2 DSKLS TST 2
ENABLE SEARCH SUBROUTINE

56 022640 012760 001005
gg 022646 012760 C01001

59 022654 012760 000000
60 022662 012760 000000
61 022670 012760 000023
62 022676 016037 000012
63 022704 042737 177677
64 022712 001021
65 022714 010037 00113¢
66 022720 062737 000012
o7 02272¢ 012737 000100
68 022734 062716 000002
69 022740 112776 000100
70 022746 012737 000022
71 022754 000552
72
73
74 022756
75 G22756 013760 001420
76 022764 013760 001446
77 022772 013760 001444
78 023000 C13760 001414
gg 023006 013760 001416
81
82 023014 012760 041401
83 023022 012760 000000
84 023030 032760 000000
gg 923036 013760 001412
8/
88 023044 012737 000310

023052 004777 156460
89 023056

023056 016037 000024
90 023064 042737 137777
91 023072 C€01023
92 023074 005737 001534
93 023100 001366
94 023102 Q04777 156432
95 023106 012737 040000
96 023114 010037 001136
97 023120 062737 000024
98 023126 062716 000002
183 023132 112776 000101
101 023140 000460
102 023142

023142 004777 156372
103
104
105 023146 012704 000021
10¢ 023152

023152 012760 141401
107 023160 012760 041401
108 023166 005304

L 8
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000024 MOV #DMD .MUR .M[ ,AMMR1(RO)  :(OAD RMMR1
000024 MOV #DMD . MUR . RMMR 1 (RO) *LOAD RMMR1
000014 MOV #0 ,RMER1 (RO) :LOAD RMFR1
000042 MOV #0RMER2 (RO) *LOAD RMER?
000000 MOV #PACACK . GO,RMCS1(RO) :LOAD RMCST
001142 MOV RMDS (RO) ,$BDDAT ;STORE RMDS AT $BDDAT
001142 g&g qagvv,saooar *VOLUME VALID SHOULD BE SFT
MOV RO, $8DADR ;SETUP ERROR MSG
001136 ADD #RMDS , $8DADR
001140 MOV aVV, $GDDAT
ADD 22,(SP) JWRITE ERROR NUMBER
000000 move  #100.a(sP) :
001174 MOV NPACACK , $TMPO
B8R 608
55gAD REGISTERS
000006 MOV RMDAQ,RMDA (RQ) :LOAD RMDA
000034 MOV RMDCO.RMOC (RO)  :LOAD RMDC
000032 MOV RMOFO.RMOF (RQ)  :LOAD RMOF
000002 MOV RMJCO.RMWC(RO)  :LOAD RMWC
000004 MOV RMBAQ . RMBA(RO)  :LOAD RMBA
;ENABLE DEBUG CLOCK AND LOAD FUNCTION CODE
000024 MOV #DMD ! MUR ! DBEN ' MOC . RMMR 1 (RO) :LOAD RMMR1
000014 MOV #0 ,RMER1 (RO) ;LOAD RMER1
000042 MOV #0.RMER2 (RO) *LOAD RMER?
000000 MOV RMCS10,RMCS1(RO) sLOAD RMCS1
:WAIT FOR "RUN AND GO'' TO SET
001534 MOV #200. ,WATCH ;SET WATCHDOG TIMER VALUE
208 JSR PC.aCLOCK ‘START THE CLOCK
001142 MGV RMMR1 (RO) ,$BDDAT :STORE RMMR] AT SBDDAT
001142 BIC #*CRG, SBDDAT
BNE 308
ST WATCH :ANY TIME LEFT?
BNE 208 SYES-WAIT
JSR PC,aSTOPCL :STOP THE CLCCK
001140 MOV #RG, SGDDAT SSETUP ERROR MSG
MOV RO, $8DADR
001136 ADD ARMMR1 , SBDADR
ADD #2,(SP) :WRITE ERRL . NUMBER IN
000000 MOVB  #101.3(sSP) ;USEn'S CALL -
BR 608
30%:
JSR PC,aSTOPCL ;STOP THE CLOCK
:STEP COMMAND SEQUENCER TO HEAD SEQUENCE AT LOCATION 156 (17 CLOCKS)
w08 MOV #17. .R4 sR4=CLOCK COUNT
000024 MOV #DMD ! MUR . DBEN 'MOC ! DBCK ,RMMR1 (RC) :LOAD RMMR1
000024 ggg ggnnrmun.osew MOC . RMMRT (RO) :LOAD RMMR?

SEQ 010,
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FNABLE SEARCH SUBROUT INE SEQ 0103
109 023170 061370 BNE 408
111 :DROP ON CYLINDER TO RESET LATCH, THEN SET ON CYLINDER TO PASS
112 TEST AT LOCATION 166
113 023172 012760 041001 000024 MOV #DMD . MUR ! DBEN, RMMR1 (RO) :LOAD RMMR1
114 023200 012760 041401 000024 MOV #DMD . MUR { DBEN {MOC , RMMR1 (R0) :LOAD RMMR1
116 ;STEP SEQUENCER (35 CLOCKS) AND VERIFY SEARCH IS ENABLED
117 023206 012704 000043 MOV #35. R4 ;R&=CLOCK COUNT
118 023212 508 :
119 023212 012760 151401 000024 MOV #DMD ! MUR ! DBEN . MOC ! DBCK !MSEN,RMMR1 (R0)  ;LOAD RMMR]
120 023220 012760 051401 000024 MOV #DMD I MUR { DBEN | MOC I MSEN, RMMR1 (RO) :LOAD RMMR1
121 023226 005304 DEC R4
122 023230 001370 BNE 508
123 023232 016037 000026 001142 MOV RMMR1(RO) , SBDDAT ;STORE RMMRT AT $BDDAT
124 023240 042737 173777 001142 BIC #*CESRC,$BDDAT ;SEARCH SHOULD BE ENABLED
125 023246 001015 BNE 608
126 023250 010037 001136 MOV RO, $8DADR :SETUP ERROR ME SSAGE
127 023254 062737 000024 001136 ADD NRMMRY , SBDADR
128 $23262 012737 0C4000 001140 MOV HESRC, $GDDAT
129 023270 062716 000002 ADD #2, (SP) ;WRITE ERROR NUMBER
130 023274 112776 000102 000000 MOVR  #102,3(SP)
131 023302 608 :

132 023302 000207 RTS PC
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SECTOR COMPARE SUBROUT INE SEQ 0104

.SBTTL SECTOR COMPARE SUBROUTINE

Y

3 :THIS SUBROUTINE CONTINUES THE EXECUTION OF A DATA COMMAND
:g ;;gonsnsx%mene SEARCH HAS BEEN ENABLED TO WHERE SECTOR COMPAPE
6 ) ]
g 023304 SCTCMP:
$ ;SET INDEX PULSE TO CLEAR FORMAT CHANGE FLOP
10 023304 012760 051405 000024 MOV #DMD 'MUR | DBEN 'MOC 'MSEN'M] .RMMR1 {RO) :LOAD RMMR1
} ; 023312 012760 051401 000024 MOV #DMD . MUR | DBEN ! MOC IMSEN . RMMR1 (R0) *LOAD RMMR1
13 :WAIT AT LEAST 4 MS FOR 'RETURN TO CENTER LINE'' ONE SHOT TO SET
14 023320 012737 000006 001534 MOV #6,WATCH ;SET WATCHDOG TIMER VALUE

023326 004777 156204 JSR PC.aCLOCK "START THE CLOCK
15 023332 005737 001534 108:  TST WATCH
16 023336 001375 BNE 108
}g 023340 004777 156174 JSR PC,aSTOPCL :STOP THE CLOCK
12(9) .-ggAF{ggur TO SEARCH ENABLE FLOP SHOULD BE ONE - CLOCK SECTOR PULSE TO
21 023344 012760 051441 000024 MOV #DMD {MUR ' DBEN ! MOC ' MSEN ' MS , RMMR 1 (RO) :LOAD RMMR1
% 023352 012760 051401 000024 MOV #DMD {MUR | DBEN | MOC | MSEN . RMMR1 (RO) *LOAD RMMR1
24 :WITH SECTOR COMPARE HIGH, CLOCK SECTOR PULSE TO SET SECTOR COMPARE FLOP
25 023360 012760 051403 000024 MOV #DMD 'MUR ' DBENMOC 'MSEN'MSC .RMMRT(R0) ~ :LOAD RMMRT
26 023366 012760 051443 000024 MOV #DMD {MUR | DBEN ! MOC IMSEN iMSC IMS ,RMMR1 (RO) -1 0AD RMMR1
27 023374 012760 051403 000024 MOV #DMD i MUR ' DBEN IMOC IMSENIMSC .RMMRT(RO)  -LOAD RMMR1
SS 023402 012760 051401 000024 MOV #DMD ' MUR . DBEN | MOC ' MSEN . RMMR 1 (RO) *LOAD RMMR1

30 023410 000207 RTS PC




WNP NSNS OV NN NN -

d el = el —d d o e —D

023412

023412
0234612
023420
023426
023432
023436

023440
023444
023444
023452
023460
023464
023470
023472

. 023474

023476
023502
023510

023512
023512
025516
023522
023524
023532
023540
023542
023542
023546
023552
023554
023562
023570
023572
023572

012760
012760
016005
032705
001765

012704

012760
012760
016005
032705
001010
005304
C01363
062716
112776
000430

016005
032705
001007
012760
012760
000414

016005
032705
001407
012760
012760
000764

000207

055401
051401
000024
000040

000260

055401
051401
000024
002000

000002
000035

0N0024
000040

(55401
051401
000024
000040

055401
051401

00002¢
000024

000024
000024

000000

000024
000024

000024
000024

_SBTTL

:THIS SUBROUTINE WI_L SETUP THE DATA TIMING SEQUENCER

SET LOOKING FOR SYNC SUBROUTINE

JASSUMING SEAR(CH IS ENABLED,TO THE POINT WHERE 'PLFS'' [S ACTIVE

SETLFS:

%ggLSE BIT CLOCK UNTIL PROM STROBE SETS

+SET UP
20%:

MOV #DMD ' MUR ' DBEN . MOC .MSEN'MCLK ,RMMRT(RO)  :LOAD RMMPIT
MOV #DMD . MUR | DBEN ! MOC ' MSEN . RMMRT (RO) “LOAD RMMK1
MOV RMMR1(RO) ,R5  ;STORE RMMR! AT RS

81T #JC RS

BEQ 108

DATA SEQUENCER TO LOCATION 11. WHERE PLFS WILL SET

MOV #176. . Rb :MAX NUMBER OF BIT CLOCK
MOV #DMD ' MUR ! DBEN 'MOC 'MSEN'MCLK ,RMMRT (RO)  :LOAD RMMRT
MOV #DMD  MUR | DBEN i MOC ! MSEN . RMMR T (RO) *LOAD RMMR1
MOV RMMR1 (RO) RS :STORE RMMR1 AT RS

817 #PLFS RS SEXIT IF PLFS IS SET

BNE . 308

DEC R4 JERROR IF COUNT EXHAUSTED
BNE 208 .

ADD #2,(SP) ;

move  #35.3(sP) “CANT SET PLFS

BR 508

;STEP THE MAIN REG CLOCK UNTIL THE TRAILING EDGE OF PROM STORBE

;1S DETECTED.
20%:

40%:

50%:

MOV
BIT
BNE
MOV
MOV
BR

MOV
8IT
8EQ
MOV
MOv
BR

RTS

RMMR1 (RO) ,RS ;STORE RMMR1 AT RS
MIC RS

403

MMRTAAAIMCLK ,RMMRT(RO) ;LOAD RMMR1
§g§1AAA,RHHR1(RO) :LOAD RMMR1

RMMR1(RO) RS :STORE RMMR1 AT RS
“C oRS

50%

AMRTAAA MCLK ,RMMRT(RO? ;LOAD RMMR!
zg§1AAA,RMMR’(R0) ;LOAD RMMR1

PC JEXIT



c 9
~IRMQBO RMOS5/3/2 DSKLS TST 2 MACRO Vv04.00 4-APR=-81 01:29:56 PAGE 22 :
CLOCK SYNC SUBROUT INE SEQ@ 0106

; .SBTTL CLOCK SYNC SUBROUTINE
3 :THIS SUBROUTINE WILL SIMULATE THE HEADER AND DATA SYNC
§ *PATTERN BEING READ
g 023576 CLKSNC(:
8 JVERIFY THAT "PLFS'' 1S ON
9 023576 016004 000024 MOV RMMR1(RO) R4  :STORE RMMR1 AT R4
10 023600 032704 002000 BIT AP FS R4 *LOOK FOR SYN SET 2
11 023604 001023 BNE 108 “BRANCH IF SO
12 023606 0106437 001142 MOV RG, $SBDDAT :
13 023612 042737 175777 001142 BIC #ACPLFS,$BDDAT
14 023620 012737 002000 001140 MOV #PLFS,SGDDAT
15 023626 010037 001136 MOV RO, $BDAUR
16 023632 062737 000024 001136 ADD #RMMR1 , SBDADR
17 023640 062716 000002 ADD #2, (SP)
18 023644 112776 000035 000000 Move  #35,3(SP)
19 023652 000472 BR 608
20 €23654 012705 000021 108: MOV #17..RS :MAKE SURE PROM STRKOBE IS OFF
21 023660 032704 000040 208:  BIT MJC RS
22 023664 001434 BEQ 308
23 023666 012760 055401 000024 MOV #MRTAAA 'MCLK RMMRT(RO)  :LOAD RMMR1
26 023674 012760 051401 000024 MOV #MR1AAA .RMMR1 (RO) *LOAD RMMR1
25 023702 016004 000024 MOV RMMR1(RO),RG  :STORE RMMR1 AT Ré
26 023706 005305 DEC RS
Sg 023710 001363 BNE 208
29 ;ERROR CAN'T RESET PROM STROBE WITH LFS ACTIVE
30 023712 010437 001142 MOV R4, $SBDDAT :SETUP ERROR FOR USER
31 023716 042737 177737 001142 BIC #4(WC,$BDDAT
32 023724 005037 007140 CLR $GDDAT s
33 023730 010037 001136 MOV RO, SBDADR
3% 023734 062737 000024 001136 ADD ARMMR1, SBDADR
35 023742 062716 000002 ADD #2, (SP)
36 023746 112776 000062 000000 MOVB  #65.3(SP)
gg 023754 000431 8R 608
39 :(LOCK THE SYNC PATTERN (00011001) THROUGH THE SHIFT REGISTER
40 023756 308
41 023756 012704 014400 MOV #014400 R4
42 023762 012737 000020 024042 MOV #16. 708 ;STROBE BIT COUNT
43 023770 012705 051401 4L08: MOV #MR1AAA RS "GENERATE REG VALUE
44 023774 000241 cLC SWITH MAINTENANCE CLOCK ON
45 023776 006004 ROR R4
46 0264000 103002 BC( 508
2§ 024002 052705 002000 BIS #MRD , RS :SET READ BIT PER PATTERN BIT
49 024006 508 :
024006 010560 000024 MOV RS ,RMMR1 (RO) :LOAD RMMR1
S0 024012 052705 004000 8IS #MCLK RS
51 024016 010560 000024 MOV R5.RMMR1(RO)  :LOAD RMMR1
§2 024022 042705 004000 BIC #MCLK RS SCLOCK ONE BIT
53 0264026 010560 000024 MOV RS .RMMRT (RO) :LOAD RMMRI
54 026032 005337 024042 DEC 70$
55 004036 001354 BNE 40%

56



D 9
MACRO v04.00 4&~APR=B1 01:29:56 PAGE 22-1
. StQ 010/

rZRMCBO RMOS/3/72 DSKLS TST 2
CLOCK SYNC SUBROUT INE
JCAN'T VERIFY SYN( CLOCK WAS DETECTED

57
58 ;USER (AN DO SO BY STEPING
59 égéT CLOCK AND VERIFY PROM STROBE SETS WITHIN ONE WORD T]ME

60 026040
61 0264040 000207 RTS PC
70%: MWORD O

6¢
63 024042 (00000 ; TEMPORARY STORAGE
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SAVE AND RESTORE RO-RS5 ROUTINES

1

024044
024044
C24046
024050
024052
024054
024056
024060
024064
024070
024074
024100

024102
024102
026106
024112
024115
024122
024124
024126
24130
024132
024134
024136

010046
010146
010246
010346
010446
010546
016646
016646
016646
016646
300002

012666
12666
12666

012666

012605

12604
012603
012602
012601
012600
000002

000022
000022
000022
000022

000022
000022
000022
000022
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.SBTTL SAVE AND RESTORE RO=-R5 ROUTINES

'ﬁ't!"l..!'.'ﬁﬁ*ﬁ.t'tttltttttt'!iﬂtt.t.ﬁttttt'ltiﬁtl.t'tt!'ﬂtt

*UPON RETURN FROM $SAVREG THE STACK WILL

'SAVE RO=RS
JeLALL:
L SAVREG
aTOP---(¢16)
te Q== (+18)
1 +4===RS
;* +6===R&
;* +8---R3
;*+10=--=R2
Jx+12=~==R1
;e+14=--=R0
$SAVREG:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTI
;*RESTORE RO-RS
s*CALL:
. RESREG
$RESREG:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOy
MOV
MOV

RT}

RO,=(SP)
R1,-(5P)
R2,-(SP)
R3,-(SP)
R&4,-(SP)
R5,=(SP)
22(SP) ,=(SP)
22(SP) ,~(SP)
22(SP) ,=(SP)
22(SP} ,=(SP)

(SP)+,22(5P)
(SP)+,22(SP)
(SP)+,22(SP)
(SP)+,22(5P)
(SP)+ RS
(SP)+ R4
(SP)+ ,R3
(SP)+ ,R2
(SP)+ R1
(SP)+ ,R0O

; ;PUSH RO
;:PUSH R1
:sPUSH R2
JJPUSH R3
2 2PUSH R4
;:PUSH RS
;sSAVE PS
2 :SAVE PL
;:SAVE PS
JsSAVE P(

;sRESTORE
; sRESTORE
J2RESTORE
> sRESTORE

LOOK LIKE:

222222

OF
OF
OF
OFf

PC
PS
FC
PS

STACK
STACK
STA(CK
STACK
STA(K
STACK
MAIN FLOW
MAIN FLOW
CALL

CALL

Ot CALL
OF CALL
OF MAIN FLOW
OF MAIN FLOW

JsPOP STACK INTO RS
;:POP STACK INTO R4
2 :POP STACK
J:POP STACK
2 +POP STA(K
;:P0P STACK

INTQ R3S
INTO R2
INTO Ri
INTO RO

SEU 0108
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BINARY TO ASCII AND TYPE ROUTINE

024140
024142
0246146
024150
024156
024760
024162
024166
0246172
024174
G24176
024200
026206
024210
024212

010146
016601
000261
112737
006101
001406
105537
104407
0002461
000765
0126017
016666
012616
000002

GOO

000006
000060

024212
0264212

000002

000
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026212

000004

.SBTTL BINARY TO ASCI! AND 1YPE ROUTINE

ttttt*ttiittiiﬁi*tt'*""‘ﬂlﬁt'lttttt!itttttti.tittitttttttttttt

tTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER T0 A 16-81T
:*BINARY=-ASCI] NUMBER AND TYPE [T,

*CALL
:' MOV
I TYPRN

$TYPBN: MOV
MOV
SEC

1%: MCVB
ROL
BEQ
AD(B
TYPE
CLC
B8R

2%: MOV
MOV
MOV
RT]

$RIN: BYTE

NUMBER, = (SP)

R1,~(SP)
6(SP) ,.R1

#'0 $BIN

2$
$BIN
SBIN

1%

(SP) +,K1
2(SP) ,4(5P)
(SP)+,(SP)

0.0

; :NUMBER TO BE TYPED
J2TYPE 1T

J3SAVE R1 Ot THE STACK

;JGET THE INPUT NUMBER

JISET ''C'" SO CAN KEEP TRACK OF THE NUMBER 0OFf BITS
JoSET CHARACTER TO AN ASCII 'O

::GET THIS BIT

; ;DONE?

;NO=-~SET THE CHARACTER EQUAL TO THIS BIT
;:G0 TYPE THIS BIT

2sCLEAR '°C"' SO CAN KEEP TRACK OF BITS
;:G0 DO THE NEXT BIT

;:POP THE STACK INTO R1

;ADJUST THE STACK

;;RETURN TO USER

;:STORAGE FOR ASCII (HAR. AND TERMINATOR

SEQ 0109
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“UNVERT BINARY TQ DECIMAL AND TYPE ROUTINE

024214
024214
024216
024220
0264222
024224
026226
24232
024236
0242640
024242
024250
024252
024256
024262
024264
024270
024272
024274
024276
024300
024302
024304
024306
024310
024312
24314
024316
024324
024330
024334
024336
024340
0246344
024346
024350
024352
024354
024356
024360
024366
026370
024372
0246374
C24376

0100646
010146
010246
010346
010546
012746
016605
100004
005405
112766
005000
012703
112¢23
005002
016001
160105
002402
005202
000774
060105
005702
0G1002
105716
100407
106316
103003
116663
052702
052702
110223
005720
020027
002746
003002
010502
000764

0
012602
0

020200
0C0020
060055

024430
000040

024420

000001
000060
000040

000010

177777
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000001

177777

77776

JSBTTL

s*SIGNED DECIMAL (ASCII) NUMBER AND TYPE T,

CONVERT BINARY T0 DECIMAL AND TYPF ROUT INE

tiﬁttﬁl‘ltlttttitt*ttti"..!lliﬂﬁitttt*i!tlttttﬁitttt-tttttttttt

*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMHER TO A S=DIGIT

DEPENDING ON WHETHER THf

:*NUMBER 1S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
;*REPLACED WITH SPACES.

;*CALL:
e

$TYPDS:

1%:

2%:
3%:

4%:

5%:

78

8%:

MOV
TYPDS

MOV
MOV
MOv
MOV
MOV
MOV
MOV
BPL
NEG
MOVB
CLR
MOV
Move
CLR
MOV
SUB
BLT
INC
BR
ADD
TST
BNE
TSTB
BM]
ASLB
8CC
MOVB
BIS
8IS
MovB
TST
(MP
BLT
BGT
MOV
B8R
1518
BPL
MovAa
CLRB
MOV
MOV
MOV
MOV

NUM4,=(SP)

RO,=(SP)
R1,-(SP)
R2.,=-(SP)
R3,~(SP)
R>,=(SP)
#20200,=-(SP)
$g<sp),ns

RS
#'=,1(SP)

RO
#$DBLK ,R3
;' (R34

4

$DTBL (RO) ,R1
R1,RS
43

6
1(SP),=1(RY)
#'0,RZ

¥ _R2
RZ2.(R3)+
(RO) +
RO,#10

=1(SP),=2(R3)
(R3)

(SP)+,R5
(SP)+,R3
(SP)+ ,RZ
(SP)+,R1

;.PUT THE BINARY NUMBER ON THE STAC(K
;G0 TO THE ROUTINE

. ;PUSH RO ON STA(K
;2PUSH R1 ON STACK
JsPUSH Re¢ ON STACK
:2PUSH R3 ON STACK
:.PUSH RS ON STACK
.SET BLANK SWITCH AND SIGN
,,GET THE INPUT NUMBER

:BR [F INPUT IS POS.
::MAKE THE BINARY NUMBER POS.
;oMAKE THE ASCI] NUMBER NEG.
;s JERD THE CONSTANTS INDEX
J:SETUP THE OQUTPUT POINTER
JsSET THE FIRST CHARACTER TO A BLANK
::CLEAR THE BCD NUMBER
csGET THE CONSTANT
;.FORM THIS BCD DIGITY
;:BR IF DONE
;2 INCREASE THE BCD DIGIT BY 1

;sADD BACK THE CONSTANT

;.CHECK ]F BCD DIGIT=0

;sFALL THROUGH IF O

;:STILL DOING LEADING 0Q°S?

J;BR IF YES

2 :MSD?

;:BR IF NO

JJYES-=SET THE SIGN

s cMAKE THE B8(D DIGIT ASCII

JJMAKE IT A SPACE IF NOT ALREADY A DIGIT

JsPUT THIS CHARACTER IN THE OUTPUT BUFFER

s JUST INCREMENTING

JsCHECK THE TABLE INDEX

::G0 DO THE NEXT DIGITY

2.G0 TO EXIT

::GET THE LSD

;.60 CHANGE TO ASCII

..uAS THE LSD THE FIRST NON-ZERQ?
;BR IF NO

..YES--SET THE SIGN FOR TYPING

J:SET THF TERMINATOR

J.POP STACK INTO RS

JPOP STACK INTO R3

;JPOP STACK INTO R?

;JJPOP STA(K INTO R

SEQ 0110
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TCNVERT BINARY

024400
024402
026406
0246414
N24L4616
026420
0246422
Qcsbls
Qceé 6
004643C

TO DECIMAL AND TYPE ROUTINE

012600
1044601
016666
012616
000002
023420
Q01750
000144
000012

(264430
00002 000004

$DTAL:

$DBLK :

MOV
TYPE
MOV
MOV
RT]
10000.
1000,
100.
10.
BLKW

(SPY+ ,RO
$DRLK

2(8P),4(SP)
(SP)+. (SP)

4
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J:POP STACK INTO RO
J:NOW TYPE ThHF NUMRBER
;tADJUST THE STACK

JJRETURN TO USER

<EQ 01
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BINARY YO O(CTAL (ASCII) AND TYPE

024440
024444
024452
024456
024462
024464
024472
024500
024506
024510
024512
024514
024520
024522
024526
024532
024536
024542
024544
024546
024550
024552
024554
024556
024560
024562
024566
024570
024574
0246576
024600
024602

———— e e ——

017646
116637
112637
062716
000406
112737
112737
112737
010346
010446
010546
113704
005404
062704
110437
113704
016605
005003
006105
000404
006105
006105
006105
010503
006103
105337
100016
042703
001002
005704
001403
005204

000009
000001
024665
000002

000001

000006
000005

024665
000006
024664

024663
000012

024664
177770
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JSBTTL

BINARY TO OCTAL (ASCII) AND TYPE

AR RN AN R AN N AN T AT AR AN R AN RN AR AR AN NN NN AN RN AN NN RN RARS

:*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT

s*OCTAL (ASCII) NUMBER AND TYPE

IT.

:*$TYPOS==--ENTER MERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

s«CALL:

:* MOV NUM, = (SP)
1R TYPOS

o ¥ BYTE N

o BYTE M

"l

.'t

'l'

JNUMBER TO BE TYPED
;;CALL FOR TYPEOQUT
J:N=1 T0 6 FOR NUMBER OF DIGITS TO TvPE
J:M=1 OR 0
;:1=TYPE LEADING ZEROS
2 10=SUPPRESS LEADING ZEROS

; *$TYPON~-~=<ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

:*$TYPOS OR $TYPOC

; JNUMBER TO BE TYPED
;. CALL FOR TYPEOUT

- %
;*$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

s=CALL:
:' MOV NUM, - (SP)
o TYPON
;~CALL:
I MOV NUM,-(SP)
I TYPOC
$TYPOS: MOV a(SP) ,~(SP)
024663 MOVB 1(SP) ,$OFILL
MovB (SP)+,80MODE +1
ADD #2,(SP)
BR $TYPON
024663 S$TYPOC: MOVRB #1,80FILL
024665 MOVB #6,3$0MODE +1
026562 STYPON: MOVB #5,80CNT

MOV R3,-(SP)
MOv Ré,-(SP)
MOV R5,=(SF)

MOVA SOMODE +1 R4
NEG R4
ADD #6 R4
MOVB R4, SOMODE
MOVR $OFILL,RG
MOV 12{(SP) ,RS
(LR R3

1%: ROL RS

] BR 3%

Ve X ROL RS
ROL RS
ROL RS
MOV RS.R3

3%: ROL R3
DECR $OMODE
BPL [4 3
BIC #177770,R3
BNE 43
TST R4
BEQ 5%

4%: INC R4

;cNUMBER TO BE TYPED
;s CALL FOR TYPEOUT

: ;PICKUP THE MODE

;:LOAD ZERO FILL SWITCH
:;NUMBER OF DIGITS TO TYPE
:sADJUST RETURN ADDRESS

coSET THE 2ERQ FILL SWITCH

J;SET FOR SIX{(6) DIGITS

22SET THE ITERATION COUNT

; :SAVE R3

; JSAVE R4

;2SAVE RS

;sGET THE NUMBER OF DIGITS TO TYPE

J;SUBTRACT IT FOR MAX. ALLowD
;2SAVE IT FOR USE

J:GET THE ZERO FILL SWITCH
;.PICKUP THE INPUT NUMBER
c+CLEAR THE OUTPUT WORD
;JROTATE MSB INTO '°C"

;:G0 DO MSB

;s +FORM THIS DIGIT

;:GET LSB OF THIS DIGITY
;;TYPE THIS DIGIT?

J:BR [f NO

J:GET RID OF JUNK

::TESY FOR O

> s SUPPRESS THIS 0?

;:BR IF YES

;:DON'T SUPPRESS ANYMORE 0°'S

SEQ 0112
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BINARY 0 OCTAL

024604
024610
Q24614
024620
024624
024630
024632
024634
024636
026640
026647
024644
024646
024654
024656
024660
024661
024662
024663
026664

(ASCII) AND TYPE

052703
052703
110337
104401
105337
003347
002402
005204
000744
012605
012604
012603
016666
012616
000002

000

000

000

000
000000

000060
G00040
024660
024660
024662

000002 000004

5%:

7%:

6%:

8%:

$OCNT:
$OF ILL:
$OMOD{ :

MOV
MOV
MOV
RT]
BYTE
BYTE
BYTE
BYTE
.WORD

#'0.R3
# R3
R3,8%
,8%
$OCNT

(§2)+,RS
(SP)+ R4
(SP)+ ,R3
2(SP) ,4(SP)
{(SP)+,{(SP)

(olalelelel
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;s MAKE THIS DIGIT AS(CII

;s sMAKE ASCI] [F NOT ALREADY
22 SAVE FOR TYPING

;260 TYPE THIS DIGIT

;s COUNT BY 1

;.BR IF MORE TQO DO

;2BR IF DONE

22 INSURE LAST DIGIT ISN'T A BLANK
::G0 DO THE LAST DIGIT
;JRESTORE RS

;:RESTORE R4

:RESTORE R3

JsSET THE STACK FOR RETURNING

: JRETURN

;.STORAGE FOR ASCII DIGIT

;s TERMINATOR FOR TYPE ROUTINE
;cO0CTAL DIGIT COUNTER

JoJERO FILL SWITCH

;:NUMBER OF DIGITS TO TYPE

SEQ 0113
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TYPE ROUTINE SEQ 0114
SBTTL TYPE ROUTINE
:;tttttttitlit'ittt*t"tti'tﬁ**ﬂﬁttttttttttl’ttitttl"t!ttttlttttt
;*ROUTINE TO TYPE ASCIZ MESSAGE., MESSAGE MUST TERMINATE WITH A O BYTE.
*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
J*NQOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
;*NOTEZ: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
s+CALL:

;*1) USING A TRAP [NSTRUCTION
:tOR TYPE ,MESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
-
X TYPE
o * ME SADR
.‘l'
0264666 105737 001173 $TYPE: TSTB S$TPFLG J:1S THERE A TERMINAL?
024672 100002 BPL 18 JeBR IF YES
G24674 000000 HALT JoHALT HERE IF NO TERMINAL
024676 000430 BR 33 ;s LEAVE
024700 010046 1%: MOV RO,-(SP) ;s SAVE RO
024702 017600 000002 MOV a2 (SP) RO ;cGET ADDRESS OF ASCIZ STRING
024706 122737 000001 001242 (MP8 NAPTENV,SENV ;cRUNNING IN APT MODE
024714 000N BNE 628 ;sNO,GO CHECK FOR APT CONSOLE
026716 132737 000100 001243 BITB HAPTSPOOL ,$ENVM : -SPOOL MESSAGE TO APT
024724 001405 BEQ 62% ::NO,GO CHECK FOR CONSOLE
024726 010037 024736 MOV RO,618 ;:SETUP MESSAGE ADDRESS FOR APT
024732 004737 031300 JSR PC,S8ATY3 ;. SPOOL MESSAGE TO APT
024736 000000 61%: MWORD O . JMESSAGE ADDRESS
024740 132737 000040 001243 62%: 81718 NAPTCSUP,SENVM  ;:APT (ONSOLE SUPPRESSED
024746 001003 BNE 60s ;sYES,SKIP TYPE OUT
024750 112046 bé ¥ MOVR (RO)+,~(SP) ;sPUSH CHARACTER TO BE TYPED ONTO STA(K
024752 001005 BNE A 3 :;BR IF IT ISN'T THE TERMINATOR
024754 005726 ST (SP) + ;o IF TERMINATOR POP IT OFF THE STACK
024756 012600 60%: MOV (SP)+,R0O ;+RESTORE RO
0264760 062716 000002 3%: ADD #2,(SP) ; ;sADJUST RETURN PC
024764 000002 RT1 s JRETURN
024766 122716 000011 4%: (MPB ART, (SP) s JBRANCH [F <HT>
024772 001430 BEQ 8s
024774 122716 000200 (MPB RCRLF, (SP) ;BRANCH IF NOT <CRLF>
C25000 001006 BNE b3 4
025002 005726 TST (SP)+ ::POP  <CR><LF> EQUIV
025004 104401 TYPE ;;TYPE A CR AND LF
025006 001217 $CRLF
025010 105037 025216 CLRB $CHARCNT ;. CLEAR CHARACTER COUNT
025014 000755 BR 2% J:GET NEXT CHARACTER
025016 004737 025100 5%: JSR PC.STYPEC ;:G0 TYPE THIS CHARACTER
025022 123726 001172 6%: (MPR $SFILLC, (SP)+ ;oIS IT TIME FOR FILLER CHARS.?
025026 001350 BME ’$ o IF NO GO GET NEXT CHAR.
025030 013746 001170 MOV $NULL ,-(SP) JoGET # OF FILLER CHARS. NEEDED
+JAND THE NULL CHAR.
025034 105366 000001 7$: DECR 1(SP) 2:DOES A NULL NEED TO BE TYPED?
025040 002770 BLT 6% ;:BR IF NO--GO POP THE NULL QFF QOF STACK
025042 004737 025100 JSR PC,S$TYPEC ..GO TYPE A NULL
02504¢ 105337 025216 DECB $CHARCNT 2.DO NOT COUNT AS A COUNT
025052 000770 BR 7% 2:LOOP
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TYPE ROUTINE

025054

025220

112716
004737
132737
001372
005726
000724

105777
100022
017746
042716
122716
001012

105777
100375
117716
042716
122716
001366

005726

105777
100375
116677
122766
001003
105037
000406
122766
001402
105227
00000
000207

000040
025100
00C007 025216

154054
154050
177600
000023
154030
154024

177600
000021

154006

000002 154000
000015 000002

025216
000012 000002

JsHORIZONTAL TAB PROCESSCR

8%: MQVR

9%: JSR
8IT8
BNE
TST
BR

1ST1R
BPL
MOV
BIC
CMPB
BNE

TSTB
BPL
Mova
BIC
CMPB
BNE

TST

$TYPEC:

101%:

102%:
10%:

1%: MPB
B8EQ
INCB

$CHARCNT : . WORD

$TYPEX: RIS

#' ,(SP)
PC.STYPEC
#7 ,$CHARCNT
9%

(SP)+
2%

as$TKS

108

a$TKB, - (SP)
#177600, (SP)
#SXOFF , (SP)
1028

asTKS
1018

as$TKAB, (SP)
#177600, (5P)
#SXON, (SP)
1018

(SP)+

a$TPS

108

2(SP) ,a$1P8
:ER,Z(SP)

SCHARCNT
$TYPEX
#F,2(SP)
$TYPEX
(PC)+

0

P{
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;sREPLACE TAB WITH SPACE
;:TYPE A SPACE
;sBRANCH ]F NOT AT

;. TAB STOP

;;POP SPACE OFF STA(CK
;sGET NEXT CHARACTER

;. CHAR IN KYBD BUFFER?

J:BR IF NOT
1:GET CHAR

2.STRIP EXTRANEOUS BITS
;sWAS CHAR XOFF

J:BR [F NOT

;2WAIT FOR CHAR

::GET CHAR
J2STRIP IT
JJWAS T XON?
;:BR IF NOTY

soFIX STACK

JoWAIT UNTIL PRINTER |S READY

::LOAD CHAR TO BE TYPED INTO DATA REG.
;1S CHARACTER A CARRIAGE RETURN?

; sBRANCH IF NO

¢ ;YES==CLEAR CHARACTER COUNT

JoEXIT

22 1S CHARACTER A LINE FEED?
s JBRANCH [F YES

2 ;COUNT THE C(HARACTER

;s CHARACTER COUNT STORAGE

SEQ 0115
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SCOPE HANDLER ROUT INE

025222
025222
025224
025232
025234
625240

025240

025242
025246
025254
025260
025264
025266
025270
025274
025276
025276
025304
025306
025310
025314
025316
025322
025324
025330
025332
025334
025340
025344
025346
025350
025354
025356
025364
025366
025372
025400
025406
025410
025416
025422

104410
032777
001402
000137

000416

013746
012737
005737
012637
000561
022626
012637
000521

032777
001421
005046
117716
001414
022716
002411
011637
G05316
006316
062716
013637
000547
005726
105737
001502
022737
001455
013746
012737
013737
000406
012737
012716
000002

040000
025664

000004
025266
177060
000004

000004

000400

153640
000024
001116
025702
001122
001117
177777
000004
025410
177766

177777
025424
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LSBTTL

SCOPE HANDLER ROUTINE

AR LSS SRR dRS Rl R RS R R R R R SRR 2228

;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
:*AND LOAD THE TEST NUMBER($TSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

;*THE SWIT(H OPTIONS PROVIDED BY THIS ROUTINE ARE:

;*SW14=1
;*SW11=1

; *SW09=1
:*SWO8=1
s*CALL

o SCOPE

$SCOPE :
CKSWR

183722 1%: BIT
BEQ
JMP

0%:

AARAASTART OF ngE FOR THE XOR

$XTSTR: BR

MOV
000004 MOV
TST
MOV
B8R
5%: cMP
MoV

BR
63 ; MRRMAEND OF
153650 BIT
BEQ
CLR
MOVB
BEQ
(MP
BLT
MOV
DEC
ASL
ADD
MOV
BR
8%: TST
2%: TSTB
BEQ
026342 (MP
BEQ
MOV
000004 MOV
026342 ggv
026342 2000%: MOV
MOV
RTI

LOOP ON TEST

INHIBIT ITERATIONS

LOUP ON ERROR

LOOP ON TEST IN SWR<7:0>
;:SCOPE=]OT

#BIT14,aSWR
98
$OVER

SH#ERRVEC,-(SP)

#5$ , AMERRVEC
an177060

(SP) + ,@#ERRVE(

$SVLAD
(SP)+,(SP)+

(SP)+ . a#ERRVEC
7$

;. TEST FOR (HANGE [N SOF T-SWR
;;LOOP ON PRESENT TEST?

;:NO [F SW14=0

;:JUMP OVER SCOPE ROUTINE

TESTERNNANN

22 1F RUNNING ON THE "XOR'' TESTER (HANGE
s THIS INSTRUCTION TO A “NOP'' (NOP-240)
;.SAVE THE CONTENTS OF THE ERROR VECTOR
:;SET FOR TIMEOUT

;. TIME OUT ON XOR?

;;RESTORE THE ERROR VECTOR

;.60 TO THE NEXT TEST

::CLEAR THE STACK AFTER A TIME ouT
;JRESTORE THE ERROR VECTOR

;:LOOP ON THE PRESENT TEST

CODE FOR THE XOR TESTERNNNAN

A31T08,aSWR
23

=-({SP)

aSWR, (SP)
8s

#24, (SP)

8%

(SP) ,$TSTNM
(SP)

(SP)

#$SWOBTBL, (SP)

a(SP) +,SLPADR
$OVER

(SP)+

$ERFLG

3$

#-1_CPSAVE
200%$

ERRVEC, -(SP)
#2000 . ERRVEC
177766 . CPSAVE
2001$
#-1,CPSAVE
#2001%. (SP)

;:L00P ON SPEC. TEST?

;:BR IF NO

;;CLEAR A TEMP. LOCATION

;:PICKUP THE DESIRED TEST NUMBER
;;BRANCH IFf BAD TEST NUMBER IN SWR
JsCHECK THE NUMBER IN THE SWR
;sBRANCH IF TEST NUMBER IS OUT OF RANGE
JJUPDATE THME TEST NUMBER

; ;BACKUP BY ONE

;2SCALE THE TEST NUMBER AS AN INDEX
;sFORM THE ADDRESS OF TEST POINTER
;:SET LOOP ADDRESS TO DESIRED TEST
;:G0O LOOP ON THE TEST

;. CLEAN THE BAD TEST NUMBER OFF OF THE STACK

s sHAS AN ERROR OCCURRED?

::BR IF NO

;2SEE IF TIMEOQUT WAS PREVIOUSLY RECORDED
;KICK AROUND ROUTINE IF SO

2. SAVE CONTENTS OF ERROR VECTOR

J:SETUP 'TRAP' RETURN ADDRE®JS

;cMOVE CPU ERROR REGISTER T'' (PSAVE FOR TEST
;;SET CPU ERROR REGISTER TIMEOUT INDICATOR

. sSETUP RETURN ADDRESS

SEQ 0116
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SCOPE HANDLER ROUTINE

025426

025430
025436
025440
025446
025450
025456
025462
025466
025474
025500
025506
025510
025514
025520
025520
025526
025530
025536
025540
025546
025550
025554
025560
025562
025570
025572
025576
025600
025604
025612
025614
025622
025630
025634
025642
025646
025652
025656
025664
25672
025676
025700
025702

025702
025704
025706
025710
025712
025714
025716
025720
025722
025724
025726

012637

022737
001430
032737
001424
042737
013746
017646
012737
011677
042777
104177
012676
012637

123737
101015
032777
001404
013737
000446
105037
005037
000415
032777
001011
005737
001406
005237
023737
002024
012737
013737
105237
113737
011637
011637
005037
112737
013777
013716
000002
000024

000024
005370
0057C0
006062
006232
006362
007446
010516
010640
010724
011174
011524

TST 2

000004
1727777

000001

000001
001154
000000
000176
153454
001000

000000
001154

00113
001000
001124

001117
001206

004000
001230

001120
001206

000001
025700
001116
001116
001122
001124
001210
000001
001116
001122
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026342
026342
177766

001154
153446

001117
153416
001122

153364

001120

001120
001206

001226

001131
153264

2001$:
2002%:

MOV

CMP
BEQ
BIT
BEQ
8I(C
MOV
MOV
MOV
MOV
BIC
EMT
MOV
MOV

CMPB
BKI
BIT
BEQ
7%: MOV
B8R
(%: CLRB
CLR
BR
3%: BIT
BNE
TST
BEQ
INC
cMP
B8GE
1%: MOV
MOV
$SVLAD: INCB
MOvB
MOV
MOV
CLR
MOVB
MOV
MOV
RTI
SMXCNT : 20.
$SWOBTRL :
.REFT $IN=-1
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD

2003%:

$OVER:

(SP)+ ,ERRVEC
#-1,CPSAVE
2

003s
#81700, CPSAVE
2003$

#BIT00,177766
SWR, = (SP)
a(SP) ,=(SP)
#176,SWR

(SP) .aSWR
ng1769 ASWR

(SP)+,3(SP)
(SP)+.SWR

gERMAX.SERFLG
#1T09,3SWR
48

SLPERR, $LPADR
$OVER

$ERFLG
STIMES

1%
#MBIT11,aSuWR
1%

$PASS

1$

$SICNT
STIMES,S CNT
$OVER
#1,8]CNT
SMXCNT ,STIMES
STSTNM
STSTNM, STESTN
(SP) , SLPADR
{SP) ,SLPERR
$ESCAPE
#1,$ERMAX

$TSTNM, aDISPLAY

$LPADR, (SP)

TST1+2
TST2+2
TST3+2
TST4+2
TSTS+2
TST6+2
TST7+2
TST10+2
TST11+42
TST12+¢
TST13+2

. ;RESTORE CONTENTS OF ERROR VECTOR

;sSEE IF CPSAVE HAS CPU ERR REG TIMEOUT INDICATION
- :BRANCH IF SO

::SEE IF THE POWER MONITOR BIT IS ON

; ;BRANCH TO CONTINUE ROUTINE IF CLEAR
;.CLEAR THE BIT FOUND TO BE SET

;. SAVE SWR ADDRESS

;. SAVE SWR VALUE

;. GET SOFTWARE SWR ADDRESS

;;GET CURRENT SWR VALUE

:;DON'T ALLOW LOOP ON ERROR ON THIS ERROR
.. CALL SPECIAL POWER FAIL BIT ERROR CALL
;;RESTORE SWR TO ORIGINAL VALUE

. ;RESTORE SWR ADDRESS

..MAX ERRORS FOR THIS TEST OCCURRED?
:BR IF NO

::LOOP ON ERROR?

;:BR IF NO

;;SET LOOP ADDRESS TO LAST SCOPE

::IERO THE ERROR FLAG
;s CLEAR THE NUMBER OF ITERATIONS TO MAKE
;cESCAPE TO THE NEXT TEST
::INHIBIT ITERATIONS?
BR IF YES

..IF FIRST PASS OF PROGRAM

INHIBIT ITERATIONS
..INCREHENT ITERATION COUNT
;:CHECK THE NUMBER OF ]TERATIONS MADE
;:BR IF MORE ITERATION REQUIRED
cREINITIALIZE THE ITERATION COUNTER
;:SET NUMBER OF ]TERATIONS TO DO
;o COUNT TEST NUMBERS
;:SET TEST NUMBER IN APT MAILBOX
. s SAVE SCOPE LOOP ADDRESS
; +SAVE ERROR LOOP ADDRESS
::CLEAR THE ESCAPE FROM ERROR ADDRESS
;JONLY ALLOW ONE(1) ERROR ON NEXT TEST
;:DISPLAY TEST NUMBER
2 .FUDGE RETURN ADDRESS
JesFIXES PS
J:MAX. NUMBER OF ITERATIONS

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

. STARTING ADDRESS OF
;. STARTING ADDRESS OF
;- STARTING ADDRESS OF
;- STARTING ADDRESS OF
;. STARTING ADDRESS Of
. STARTING ADDRESS OF
;¢ STARTING ADDRESS OF
;- STARTING ADDRESS Of
; : STARTING ADDRESS OF
.. STARTING ADDRESS OF
;s STARTING ADDRESS Of

__n_.n__a_—oNO\m‘\wN_.

WD — O

SEQ 011/
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025730
025732
025734
025736
0c5740
025742
0e5744
02576¢€
025750

a Wh

012170
012436
013106
013532
013754
014446
015434
016702
020072

. WwORD
.WORD
-WORD
.WORD
.WORD
. WORD
. WORD
. wORD
. WORD

4t — g g g oy g
(V. YV Y7 .YV X7 Y7 XV 17,
4t g g —f g 4 4
NONUPORLRY — =~ —s
& W20
* o+ + o 4P r e

RACLARIAN 1 UL U1 U oV b N

;;STARTING
s :STARTING
;:STARTING
::STARTING
::STARTING
;sSTARTING
;iSTARTING
;:STARTING
;:STARTING

ADDRESS
ADDRESS
ADDRECS
ADDRESS
ADDRE SS
ADDRESS
ADDRESS
ADDRESS
ADDRESS

Of
Of
Of
Of
OF
Of
OF
OF
OF

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

PORONUNINY — 2 — —
SN = OO N

2LV V10
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ERRCR HANDLER ROUTINE SEQ 0119

LSBTTL ERROP HANDLER ROUT NE

AR ARl ARl AL R R X R R R R R R N N S N N R R R R0 )

s*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
s*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
*AND GO TO ERRTYP ON ERROR

s*THE SWIT(H OPTIONS PROVIDED BY THIS ROUTINE ARE:

s eSwis=1 HALT ON ERROR
;eSw13=1 INHIBIT ERROR TYPEOUTS
;eSw10=1 BE.L ON ERROR
£ 34091 LOOP ON ERROR
s *(ALL
te ERROR N : ;ERROR=EMT AND N=ERROR [TEM NUMBER
025752 105037 026344 SERROR: (LRB  IBSAVE ::CLEAR THE ITEM BYTE SAVE LOCATION
625756 104410 CKSWR :iTEST FOR CHANGE IN SOF T-SWR
025760 105237 001117 78: INCB  S$ERFLG ::SET THE ERROR FLAG
025764 003775 BEQ 7$ ::DON'T LET THE FLAG GO TO ZERO
025766 013777 001116 153162 MOV STSTNM,aC [SPLAY ;:DISPLAY TEST NUMBER AND ERROR FLAG
C25776 032777 0C2000 153152 BIT #B1T10.aSwR ::BELL ON ERROR?
026002 001402 BEQ s (INO = SKIP
026006 104401 001212 TYPE  ,S$BELL ::RING BELL
026010 005237 001126 1%: INC SERTTL ;;COUNT THE NUMBER OF ERRORS
026014 011637 001132 MOV (SP), SERRP( ::GET ADDRESS OF ERROR INSTRUCTION
026020 162737 000002 001132 SUB  #2,$ERRP(
026026 117737 153100 001330 MOVB  @SERRPC,SITEMB ::STRIP AND SAVE THE ERROR ITEM CODE
026034 032777 001000 153132 BIT #1109, aSWR :;SEE IF LOOP ON ERROR IS SET
026042 001060 BNE 1004$ : :BRANCH AROUND ROUTINE IF SO
026044 122737 000177 007130 (MPB 4177 $1TEMB ::SEE IF THIS IS THE POWER FAIL CALL
026052 001454 BEQ 1004$ ::BRANCH AROUND ROUTINE IF IT IS
026054 105737 026344 TSTB  IBSAVE ::SEE IF THIS IS THE 2ND ERROR CALL IN THIS ROUTINE
02€060 001047 BNE 10038 . : ;RRANCH IF SO
026062 022737 177777 026342 (P #=-1,CPSAVE ;:SEE IF (PSAVE HAS (PU ERR REG TIMEQUT INDICATION
026070 001445 8EQ 1004$ : :BRANCH IF SO
026072 013746 000004 MOV  ERRVEC,~(SP)  ::SAVE CONTENTS CF EPROR VECTOR
025076 012737 026114 000004 MOV #10008.ERRVEC  ::SETUP ‘TRAP' RETURN ADDRESS -
006104 013737 177766 026342 MOV 177766,CPSAVE  ::MOVE CPU ERROR REGISTER TO CPSAVE FOR TEST
06112 000406 BR 10018
026114 012737 177777 026342 °0COS: MOV #=1,(PSAVE ;:SET CPY ERROR REGISTER TIMEOUT INDICATOR
026122 012716 026130 MOV #10018, (SP) $:SETUP RETURN ADDRESS
2612€ * 000002 RT]
(26130 012637 000004 16078: MOV (SP)+,ERPVEC  ;;RESTORE CONTENTS OF ERROR VECTOR
026136 022737 177777 (26342 1502%: (Mp #-1,(PSAVE soSEE IF (PSAVE HAS (PU ERR REG TIMEOUT INDICATION
026142 001420 8EQ 10048 : :BRANCH IF SO
026144 032737 000001 026342 BIT #B]T00,CPSAVE  ::SEE IF POWER MONITOR BIT IS SET [N CPU ERR REG
026152 001414 BEQ 1004$ : :BRANCH IF OK
026154 042737 0000G1 177766 BI( #81700,177766  ::CLEAR THE BIT FOUND SET
026162 113737 001130 026344 MOVB  SITEMB,IBSAVE  ::MAKE IBSAVE NON-ZERO FOR DUAL ERROR CALL
026170 112737 000177 001130 MOVR 177, $1TEMB :;SET SITEMB TO SPECIAL POWER FAIL POINTER
026776 000402 BR 1004$ ::BRANCH OVER IBSAVE CLEARING
026200 105037 026344 10038: CLRB  IBSAVE ;;CLEAR IBSAVE SO 2ND TIME THROUGH EXITS
i H
026204 032777 020000 '52742 BiT #B1713,356R ::SKIP TYPEQUT IF SET
026212 001904 BNE 208 :iSKIP TYPEOUTS
626214 004737 026346 JSR PLLERRTYP ::G0 T0 USER ERROR ROUTINE




CIRMOBO RMOS5/3/2 DSKLS TST 2
ERRICR WANDLER ROUT INE

026220
026224
026224
026232
026234
026242
026246
026247
026250
026252
026256
026260
026264
026266
026270
026272
026272
026300

104401

1227%?7
001007
1137%?
004737

000

00C
00077
105737
0010C5
005777
100002
000600
104510

032777
001402
0i3716
005737
J01602
913716

022737
C01001
000000

105737
001210
000002
000000
000000

601217
000001

0Cr13C
031310

026344
152670

001300

001124
0C1210

tor21e
021530

026344

D10
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001242
02624¢

152654

000042

¢CY:

21s:

¢28:

b1 ¥

(3:

b3 ¥
6% :

IPSAVE :
IRSAVE:

tyPE

(MPR
BNE
MOVvB
JSR
BYTE
BYTE

8R
TSTA
BNE
TST
8PL
HAL T
(kSwR

817
8EQ
MOV
st
8EQ
MOV

(P
BNE
MALT

TSTR
BNE
k7]
. WORD
- wOkD

LYCRLF
NAPTENY, SENV
P
$ITEMB,21$
PL,8ATYS

0

C

22%

|R5AVE

3%

aSwR
3%

#]1709,a5wR
43

SLPERR, (SP)
gESCAPE

$ESCAPE, (SP)
#SENDAD ,ans?2
3 3

iBSAVE
78

0
0

::RUNNING [N APT MODE

::ND,SK]P APT ERROR REPORT

::SET ITEM NUMBER AS ERROR NUMBER
; ;REPORT FATAL ERROR TO AFT

; APT ERROR LOOP

;.SEE IF IBSAVE S LOADED

;cBRANCH JF NOT = NO HALT ON PWR MON BIT FRRDOR
;2HALT ON ERROR

;:SKIP IF CONTINUE

;sHALT ON ERROR!

;sTEST FOR (HANGE IN SOFT-SWR

¢sLOOP ON ERROR SWIT(CH SET?
; ;BR IF NO

;sFUDGE RETURN FOR LOOPING

;s CHECK FOR AN ESCAPE ADDRESS
:2BR IF NONE

;sFUDGE RETURN ADDRESS FOR ESCAPE

JACT=11 AUTO=-ACCEPT?
“???NCH IF NO

;J2SEE IF JTEM BYTE SAVE LOCATION HAS AN ERROR [CALL
;¢BRANCH BACK TO CALL ORIGINAL ERROR

::RETURN

;;LOCATION TO SAVE (PU ERROR REG CONTENTS
;2LOCATION TO SAVE ITEM BYTE

SEQ 0120



(IRMOBO RMCS/3/2 DSkLS TST 2
ERROR TYPEOUT ROUTINE

(ol V, V. AVEE T 2¥eY, - RNTe IV F N VTV

D e rod b i pd b

7

23
24
25
26
27
28

30
31

33
35

37
38
39
40
41
42

44
65
46
&7

48
49

026346
026350
026356
026360

026364
02637C
026374

026400
026402
(026403

026404
076410
026414
026420
026426
026432

026434
026442
026446

026450
026456
026462
026464
026470
026472

026474
026500
02650¢
026512

026516
026520
026521
026522
026526

106414
032777
001402
000137

104401
1064601
013746

1046403
003
000

013700
016000
042700
012737
022700
001414

012737
022700
001406

012737
022700
001004
104401
104401
000000

005037
013737
104401
013746

020C00
027206

0C1217
027222
001234

001276
000026
177740
032211
000024

032204
000025

032216
000027

027257

027212
001226
027227
027212

027214
001130

MATRO v04.00

152576

026472

1

02647¢

026472

027212

027214

.SBITL  ERROR TY

:*THE ERROR TYPEQUT ROUTINE ASSEMBLES AND PRINTS [NFORMATION
:'REGARDING THE DETECTION OF AN ERROR AS FOLLOWS:

iT NUMBER, DRIVE TYPE, TEST NUMBER, ERROR NUMBER AND
'PROGRAM COUNTER ARE PRINTED ON'THE FIRST LINE;
. .ERROR MESSAGE 1S ASSEMBLED, FORMATTED AND PRINTED ON

3

:*ONE OR MORE SUCCEEDING LINES;
;e .PAIRED LINES OF ERROR HEADERS ANL ERROR DATA ARE PRINTED

E 10
4=APR~B1 (1:29:56 PAGE .9

PEOUT ROUTINE

;*AFTER THE ERROR MESSAGE.

RRTYP: SAVREG
BIT
BEQ
JMP

:TYPE UNIT NUMBE

1:RUGRAM COUNTER

#5w13,3SWR
1%
27%

R, DRVE TYPE,

JINMIBIT TYPEQUTS??
JNO. !
JYES!.

TEST NUMBER, ERROR NUMBER, AND

:TYPE 'DRVA'

;:SAVE SUNIT FOR TYPEOQUT
;:TYPE DRIVE NUMBER

::G0 TYPE~~OCTAL ASCII
;sTYPE 3 DIGIT(S)

; :SUPPRESS LEADING ZEROS

;TYPE 'DRIVE TYPE' RH056 RMO3 OR RMOZ2 FOR UNIT UNDER TEST

TYPE LSCRLF
TYPE LJERTY(QO
MOV SUNIT.-(SP)
TYPOS
BYTE 0
MOV $RASE R
MOV RMDT (R0O) ,RO
BIC 81727740 RO
MOV #3RMO3, 33
(M #24 RO
8EQ 28
MOV #SRM0O2 , 3%
(mp #25,R0
BEQ pd 3
MOV #SRMCS , 3%
(MP #27 RO
BNE 43
2%: TYPE LERTYOS
TYPE
3%: .WORD 0
JTYPE TEST NUMBER, ERROR NUMBER
4% CLR TSTNMB
MOV STESTN,TSTNMR
TYPE .ERTYO1
MOV TSTNMB,~(SP)
TYPQS
BYTE 3
BYTE 0
(LR ERRNMB
MOVB $1TEMB,FRRNMB

;GET RM BASE ADDRESS
;GET DRIVE TYPE REGISTER
;SAVE DRIVE TYPE BITS AND
:GET ASCII DRIVE TYPE
:$250§YICE AN RMO3 ?

s SAVE ASCII DRIVE TYPE
:igSDEYICE AN RMQ?2 ?

:SAVE ASCII DRIVE TYPE
;1S DEVICE AN RMOS ?
;NO !

JTYPE

sTYPE DRIVE TYPE

sDRIVE TYPE MESSAGE IS STORED HERE

AND PROGRAM COUNTER
;LOAD TEST NUMBER FOR

:TYPE 'TSTH"!

;2SAVE TSTNMB FOR TYPEQUT
;:TYPE TEST NUMBER

;.60 TYPE--OCTAL ASCII
J3TYPE 3 DIGIT(S)

;s SUPPRESS LEADING ZEROQS
;LOAD ERROR NUMBER FOR
JTYPEOQUT

SEQ 0121



50 026534
51 026536
52 026542

026546
020550
026551
53 026552
56 026556

026562

026564

026565
55
56
57 026566
58 026572
50 026574
60
61 C26600
62 026604
63 026610
64 026614
65 026620
66 026626
67 026626
68 026632
69 026634
70 026636
71 026640
72 026642
73 026646
74
75 026650
76
77
78 026652
79 026654
80 026656
81 026662
82 026666
83 026670
84 026672
85 026676
86 026700
87 026704
88 026706
89 026712
90 026714
91 026720
92 026722
93 (26726
% 026734
95 026736
9% 026740
97 026744
98 026750

- CZRMCBO RMO5/3/2 DSKLS
ERROR TYPEQUT ROUTINE

001406
104401
013746

104403

104403
006
001

005737
001002
000137

104401
105037
105037
013700
122700
01003
012700
000405
006300
006300
006300
062700
011003

0015C7

012102
001505
010237
005037
112203
001454
122703
001003
105037
000770
122703
001765
122703
001007
105237
132737
001372
000407
105237
122703
007002

ST 2

027237
027214

027246
001132

027214
027206
0C1217
027220
027221
027214
000177

027264

001532

027024
027216
000015
027221
000012
000011
027221
000067

027221
000040

F 10
MACRO v04.00 4-APR=BY 01:29:56 PAGE 30-1

027221

5%

B%:

9% :

;TYPE THE ERROR
0

17¢:

2%:

13¢:

14%:

BEQ >} 3
TYPE LERTYQ?2
MOV ERRNMB,~ (SP)
TYPOS
.BYTE 3
BYTE O
TYPE JERTYQO3
MOV $ERRP(,={(SP)
1YPOS
BYTE 6
BYTE 1
TSY ERRNMB
BNE 7%
JMP 27%
TYPE LSCRLF
CLRR BOTFLG
CLRR CHRONT
MOV ERRNMB RO
(MPR #1177 ,R0
BNE 8%
MOV #PFECH, RO
B8R 9%
ASL RO
ASL RO
ASL RO
ADD #$ERRTB-8. RO
MOV {RO) .R1
BEQ 198

ME SSAGE
MOV (R1)+ _R?
BEG 198
MOV R2.18%
{LR BOTADR
MOVRB {R2)+ R3Y
BEQ 17%
(MP8 #CR,R3
BNE 12%
(LRB CHRCNT
8R 11%
(MPR #_ F R3
BEQ 118
(MPR #HT ,R3
BNE 148
INCR (HRCNT
BITR #7,CHRCNT
BNE 13%
BR 15%
IN(B (HR(NT
(MPS #' ,R3
BNE 15%

JSKIP [F NO ERRDR CALLED
;TYPE 'ERRA''

;s SAVE ERRNMB FOR TYPEOQUY
::TYPE ERROR NUMBER

;.60 TYPE-=OCTAL ASC]I]
J3TYPE 3 DIGIT(S)

;. SUPPRESS LEADING ZEROS
:TYPE '"P(=''

;:SAVE S$ERRPC FOR TYPENUT
;. TYPE PROGRAM (COUNTER
;.00 TYPE=--OCTAL ASCII
;;TYPE 6 DIGIT(S)

;s TYPE LEADING ZEROS

. GENERATE POINTER TO ERROR TABLE UNLESS ERROR NUMBER IS O
68: ;WAS AN ERROR CALLED?

BR IF YES
:NO--EXIT

;YES-TYPE (RLF

:CLEAR BOT FLAG

;CLEAR CHARACTER COUNTER

;RO POINTS TO FIRST OF

sSEE IF THIS ERROR CALL IS SPECIAL POWER FAIL CALL
sBRANCH IF NOT

;MOVE POWER FAIL ERROR CALL TABLE TO RO

sFOUR ENTRIES IN ERROR

s TABLE

;R1 POINTS TO ERROR MESSAGE

;TABLE

;BRANCH IF NO ERROR MESSAGE

;RZ2=ADDRESS OF MESSAGE STRING
;BRANCH IF END OF MESSAGE
:LOAD ADDRESS Of STRING

s (LEAR BOT ADDRESS

END OF STRING??

SYES!!

: CARRIAGE RETURN??

sNO!!

: YES~CLEAR CHAR (OUNT
;GET NEXT CHARACTER
LINE FEED??

JYES-GET NEXT CHARA(TER
;HOR{ZONTAL TAB??

-NOI

"ADJUST CHARACTER COUNT

s INCREMENT (HARACTER COUNT

JSPACE??
JNO. .

SEQ 012¢



e e——— ——— ——r St e s

99 026752
100 026756
1C1 026764
*02 026766
103 026772
106 026774
105 027000
1% 027004
07 027010
108 027012
109 027014
*10 027022
“11 027024
112 027026
113 027032
114 327034
15 027040
116 027044
117 027050
18 C27054
119 027060
120 027064
121 027066
122
123
124 027070
125 027074
126 027076
127 027102
128 027106
129 027112
130 027116
131
132 027120
133 027122
*3% 027124
135 327130
136 027132
137 027134
138 027136
139 027140
160 C27142
141 027144
142 027146
143 027150
144 027152
165 027154
1646 027156
147 027160
148 027162
149 027164
150 027166
151 027170
182 027172
153 027176
154 027200
155 027204

JRMCBO ]MOS5/3/2 DSKLS
ERRCR TYPEQUT ROUTINE

016237
12273%7
102340
013704
001007
10661
105037
013720

00072

105044
112737
104401

000000
105737
001707
104401
105037
105037
013702
010237
112742
105722
000677

016001
001444
104401
016002
016003
012137
001433

104401
000000
1046401
005702
001767
012204
012305
105725
100407
001403
013446
104405
000405
013446
104402
000402
013446
1046406
005714
001403
104401
0007690
1046401
000742

ST 2

027216
00100
027216
001217

027221
027024

127777

027220

001217
027220
027221
027216
07026
000040

000002
001217
003004

0000066
027122

001217

027254
0061217

G 10
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027221

327220

15%:

16%:

17%:
18%:

2Cs:

MOV RZ,BOTADR
(MPR #EG ., ,(HRONT
BH]S 11%
MOy BOTADR,R4
BNE 16%
TYPE LSCRLF
(LRA CHRONT
MOV 18%.R2
8R 11%
CLRR -(4}
MOvVR #=1,BOTFLG
TYPE
.WORD
1STR BOTFLG
BEQ 108
TYPE LSCRLF
CLRR BOTFLG
(LRB CHRCNT
MOV BOTADR,R?2
MOV R2.18%
MOvR & =(R2)
TST8B (R2) e
BR 1%
-'VPE ERROR HEADER AND ERROR DATA
19% MOV 2(R0O) R
8EQ 27%
TYPE SCRLF
MOV 4(RO) ,R?
MOV 6(R0) R3S
MOV (R1)+_ 218
8EQ 2’%
TYPE
LWORD O
TYPE LS(RLE
57 RZ
BEGC 208
MOY (R2)+* R4
MOV (R3)+ RS
TSTR {(RS)«
8M] 2hs
REQ 23%
MOy @(R4) e ,=(5P)
TYPDS
B8R 258
MOV a{RL)+,=-(SP)
TYPO(
AR 25%
MOV W(R&)+,=(SP)
TYPRN
TSTY (R4
BEQ c6$
TYPE LERTYOD4
B8R 223
TvPE LSCRL
BR 408

: SAVE ADDRESS OF SPACF
END OF LINE??

GFT 'ADDRESS OF LAST SPACE
:BRANCH IF SPACE DETECTED

:TYPE CRLF
;CLEAR (CHARA(TER COUNT
;SET UP R2 FOR TESTING

JREPLACE SPACE

JSET BOT FLAG

JTYPE ERROR MESSAGE STRING
;STRING ADDRESS GOES HERE
;U3§'STR1NG TRUNCATED??
JNO!!

JYES=TYPE (RLF

;CLEAR BOT FLAG

;CLEAR (HARACTER COUNT
JSETUP R2 FOR TESTING
;SETUP 18% FOR TYPING
;RESTORE SPACE

JRESTORE R2

TYPE REST OF STRING

sR1 POINTS TO ERROR HEADER TABLE
:BRANCH [F NO HEADER

: (ASSUME NO DATA)

;R2 POINTS TO DATA ADDRESS TABLE
;R3 POINTS TO FORMAT TABLE

;PUT HEADFR ADDRESS FOR TYPE
:BRANCH IF END OF HEADERS

s (ASSUME END OF DATA)

sHEADER ADDRESS GOES HERE
:DATA WITH HEADER??
.mll

;R4 POINTS TO DATA ADDRESS
;RS POINTS TO FORMAT

JWHAT KIND OF DATA??
JBINARY

JOCTAL

JDE(CIMAL

:ngeg DATA??
SYES=TYPE 2 SPACES
SAND CONTINUE

*TYPE ONE BLANK [ INE
JBEFORE NEXT HEADER

SEQ 0123



. JRMQBD RMOS/3/2 DSKLS TST ¢
YRROR TYPEQUT ROUTINE

156
187
158
159
160
i61
162
162
46“
165

027206
027210

027212
027214
027216
027220
027221

027222
027227
027237
027246
027254
027257

027264
027274
027300

027362
027366

027400
027402
027406
027410

10445
000207

000000
000000
000000
000
000

106
054
054
054
060
040

027274
027300
120

027366
103

027402
C26342
N27410

co0

122
060
0«0
040
C40
055

027362
0000C0O
117
000000
120
00COO0C

000

H 10
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12¢
124
105
120
000
040

0276400
127

27%:

TSTNMA :
ERRNMRB :
BOTADR:
BOTFLG:
(HR(NT:

ERTYQO:
ERTYDT:
ERTY(Q?Z:
ERTY03: .,
ERTYQD4:
ERTYQS:

.EVEN
PFE(CH:

PFE(HI:

PFECHZ:

PFECHS:
PFE(HG:

RESREG

RTS P(

. WORD 0 :TEST NUMBER

. WORD 0 JERROR NUMBER

. YORD 0 JBEGINNING OF TEXT ADDRESS
BYTE O :BOT FLAG

BYTE C JCHARACTER COUNT

LASCI2 aDvae

LASC]Z &, TEST#S

LASCIZ o, ERR#Q

ASCl2 o, P(=a

LASCIZ ® o

LAS(I2 8 - o

PFECS1.PFECHZ.PFECHS.PFECHL JWORDS DEF INING TABLES BELOW
-’ )

.252&2 ?7POWER MONITOR BIT IN (PU ERROR REGISTER FOUND SET?
.tV

44,0

JASC1Z  7(PUERREG?
.ESEN

Iugno CPSAVE .0
BYTE 0.0

SEQ 0124




rZRMQBO RMOS/372 DSKLS T1ST 2
TTY INPUT ROUTINE

4

027612 000000
027414 000000
027416 000000
027420

02762

0276422 005037 027412
027426 012737 027420
027434 013737 027414
0276442 012737 027472
0276450 012737 000200
027456 005777 151500
02746¢ 012777 000100
02747C 000207

\

027672 117746 151464
027476 062716 177600
027502 021627 000021
027506 007002

027510 005726

027512 000002

027514

027514 021627 000003
027520 001007

027522 104401 030620
027526 004737 027422
027532 005726

027534 000137 030662
027540 021627 000007
027544 001004 )
027546 022737 000176
027554 007500

027556

027556 022737 000001
027564 001004

027566 104401 001212

I 1
MACRO v04.00 &=-APR=81 01:29:56 PAGE 3

0274614
0274616
000060
0000€2

151470

001154

027412

0
1

LSBTTL TTY INPUT ROUTINE
::.".ll'......'...'..'."'Ill.i...ti.tﬂ'tttt't.!tﬁtttttttttttt't
ENABL LSB

$TKCNT: .WORD 0 ;;NUMBER Of ITEMS IN QUEUE

$TKQIN: .WORD 0
$TKQOUT: .WORD O
$TKQSRT: .BLKB 1
$TKQEND=,

.EVEN

;*TK INITIALIZE ROUTINE
J*THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE
;*SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

;3 INPUT POINTER
. s OUTPUT POINTER
;. TTY KEYBOARD QUEUE

SeCALL:

e JSR PC,STKINT

. RE TURN

$TXINT: CLR $TKCNT ::CLEAR COUNT OF ITEMS IN QUEUE

MOV NSTKQSRT,$TKQIN ;;MOVE THE STARTING ADDRESS OF THE

MOV STKQIN, $TKQOUT ;. QUEUE INTC THE INPUT & OUTPUT POINTERS.
MOV #$TKSRV,#TKVEC ;;INITIALIZE THE KEYBOARD VECTOR

MOV #200,@4TKVEC+2 ;.'BR'' LEVEL 4

TST a$TKB ;- CLEAR DONE FLAG
MOV #100,38TKS ;sENABLE TTY KEYBOARD INTERRUPY
RTS PC ;;RETURN TO CALLER

;7K SERVICE ROUTINE

;*THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

:*BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING

;*I]T IN THE QUEUE.

;~1F THE CHARACTER IS A ''CONTROL-C'' (*C) STKINT IS CALLED AND
s*UPON RETURN EXIT ]S MADE TO THE ''CONTROL-C'® RESTART ADDRESS (SHUT)

$TKSRV: MOVB  a$TKR,~(SP) ::PICKUP THE CHARACTER
BI( #°C177.(SP) SISTRIP THE JUNK
CMP (SP) , #$XON 231S IT A RANDOM XON?
BNE 308 ;2BRANCH IF NO

TST (SP)+ ;:CLEAN RANDOM XON OFF STA(CK
RT] : RETURN

30%:
(mMP (SP) ,#3 ;:1S IT A CONTROL C?
BNE 19 J:BRANCH IF NO
TYPE JOONTLC ;oTYPE A CONTROL-L (*(0)
JSR PC,STKINT J2INIT THE KEYBOARD
TST (SP)+ ;o CLEAN UP STA(CK
JMP SHUT ;;CONTROL C RESTART

1%: {MP (SP) 47 ;IS IT A CONTROL G?
SNE 2% : :BRANCH IF NO
(MP #SWREG, SWR :+1S SOFT=-SWR SELECTED?
BEQ 6% ;:G0 TO SWR CHANGE

{MP #1,8TKCNT 2.1S THE QUEUE FULL?
BNE 33 ;sBRANCH [F NO
TYPE ,$BELL s RING THE TTy BELL

SEQ 0125




CZRMQBO RMOS/3/72 DSKLS
TTY INPUT ROUTINE

027572
027574
927576
027602
027604
027610
027612
027616
027620
027624
027630
027634
027636
027644
027646
027652
027656
027660
027664
G27666
027672
027675
027702
027710
027712
027720

027722
027730
027732
027736
227740
027744
027750
027754

027756
027764
027766
027770
027774
030000

030006
030012
030016
030022

005726
000451
021627
001021
005077
205726
105777
100375
117746
042716
022627
001366
012777
000002
005237
021627
002405
021627
003002
042716
112677
005237
023727
001003
C12737
060002

022737
001124
105777
100121
117746
0462716
021627
001300

123727
001674
005726
004737
005077
112737

104401
104401
013746
104402

'br D

-

000023
15135C
151342
151336
177600
000021
000100

027412
000140

000175
0C0040
177516
027414
027614

027420

00G176
151222

151216
177600
000007

001150

027422
151160
000001

030632
030637
000176

MAZRO v04,0C

151314

027427
0274614

0C1154

000001

001151

ST
BR
1. (MP
BNE
(LR
1S7

318: TSTR

BPL

MCVB

BIC
(MP
BNE
MOV
RT]
32%: INC
{MP
BLT
(MP
BGT
BIC

4%: MOvVRB

INC
{MFP
BNE
MOV
5%: RT]

!I'!!'tlItittitl.l.lt't'.".t..ﬂ't.'t*...tl"ttltitttttttttt'tt

L=-4PR=-81 (01:29:56 PAG

(SP)+

5%

(SP) 423
328

a%TKS

(SP)+

as$TkKS

218

a$TKB, =~ (SP)
RR177, (SP)
(SP)+, 421
31%
#100,987TKS

$TKCNT
(SP) , #4140
49

(SP) ,#175
43

#60, (SP)

J
E

1
3

(SP)+ ,a$TKQIN

$TKQIN

$TKQIN,#S$TKQEND

5%

#STKQSRT ,$TKQIN

0
1

-1

. s CLEAN CHARA(TER OFF OF STA(K

JEX]T

;218 IT A CONTROL=-S?
:JBRANCH IF NO

;:DISABLE TTY KEYBOARD INTERRUPTS

JCLEAN (CHAR OFF STACK
J:WAIT FOR A (HAR
2:LO0OP UNTIL [TS THERE
;.GET THE CHARA(CTER
JsMAKE [T 7-BIT ASCII
;218 1T A CONTROL=~-Q?
;2 BRANCH [F NO

;;REENABLE TTY KEYBOARD INTERRUPTS

;JRETURN

;s COUNT THIS CHARACTER
;1S 1T UPPER (CASE?
:sBRANCH [IF YES

;1S IT A SPECIAL (HAR?
;:BRANCH [F YES

;;MAKE IT UPPER (ASE
JJAND PUT IT IN QUEUE
:sUPDATE THE POINTER
..GO OFF THE END?

sBRANCH [F NO

::RESET THE POINTER

; sRETURN

'SOFTUARE SWITCH REGISTER CHANGE ROUTINE.

;*ROUTINE IS ENTERED

FROM THE TRAP HANDLER, AND WILL
;*SERVICE THE TEST FOR (HANGE IN SOF TWARE SWITCH REGISTER TRAP

: *CALL WHEN OPERATING IN TTY INTERRUPT MODE.

$CKSWR: (MP
BNE

ISTR

BPL

MOV

BIC
(MP
BNE

- ’-'t'tttl.tl’ﬁﬁI’ﬁi*'l.t'illtt.tlttii’tl‘...i"-Q“t"“ﬁtttﬁtttttt

:*CONTROL 1S PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE

;*ROUTINE OR FROM THE SOF TWARE SWITCH REGISTER TRAP (ALL, AS A RESULT OF A

. *CONTROL -G BE ING TYPED AND THE SOF TWARE SWITCH REGISTER BEING SELECTED.
68: s;ARE WE RUNNING IN AUTO-MODE?

#SWREG, SWR
15%

asTksS

15%

3$TKB, - (SP)
#AC177, (SP)
(SP) .47

2%

(MP8 $AUTOB, ¥

BEQ 2%

TST (SP)+

JSR PC,$TKINT

(LR a$7KS

MOvAa #1,8INTAG

TYPE 3CNTLG
$GTSwWR: TYPE . SMSWR

MOV SWREG,=(5P)

TYPQ(

;:1S THE SOFT-SWR SELECTED

J:EXIT IF NOT
;2:1S A CHAR WAITING?
;J1F NOT, EXIT

;. YES
¢ sMAKE T

7-B1T ASCII

;215 IT A CONTROL-G?

..IF NOT, PUT IT IN THE TTY QUEUE

IAND EX|T

;BRANCH IF YES

:sCLEAR CONTROL-G OFF STACK
;oFLUSH THE TTY INPUT QUEUE
;:DISABLE TTY KEYBOARD INTERRUPTS
:.SET INTERRUPT MODE INDICATOR

;oECHC THE CONTROL-G

;o TYPE CURRENT CONTENTS

.. SAVE SWREG FOR TYPEQUT
; ;GO TYPE-<OCTAL ASCIICALL DIGITS)

(*G)

SEQ 0126
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TTYy INPUT ROUTINE

030024
030030
030032
030034
030040

030042
030046

030052
030056
030060
030064
030070
030076
030100
030106

G30112
030116
030120
030124
030130

030132
030136
030140
030144
030146
030154
030160
030164
030172
030174
030202
030204
030210
030214
930216
€30222
030224
030230
030234
030236
030240
030242
030244
030250
030254
030256
030262

104401
005046
005046
105777
100375

117746
042716

021627
001015
104401
062706
123727
001003
012777
000137

021627
001005
104401
062706
000737

021627
001022
005766
001403
016677
062706
104401
123727
001003
012777
000002
004737
021627
002420
021627
003015
042726
005766
001403
006316
006316
006316
005266
056616
000667
104401
000720

030650
151120
151116
177600
000003
030620
000006
001151
000120
030662
000025

030625
000006

000015
000004
000002
000006
001217
001151
000100

025100
000060

000067

000060
000002

000007
177776

001216
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000001
151052

151000

000001
150756

T1YPE
'9%: CLR
CLR

7%: TSTR

8PL

movia

BIC

(MP
BNE
TYPE
ADD

(MPR

BNE
MOV
8%: JMP

9% : (hP
B8NE
TYPE

20%: ADD
B8R

10%: W
BNE
TST
8EQ
MOV
11%: ADD

14%: TYPE
CMPR

BNE
MOV
15%: RTI
16%: JSR
(Mp
BLT
(MP
8GT
BIC
TST
BEQ
ASL
ASL
ASL
17%: INC
BIS
8R

18%: TYPE

BR
.DSABL LSB

.SMNEW
=(SP)
=(SP)
a3TKS
7%

a$TKB, = (SP)
RAC177,(SP)

(S>2),#3
9%

LSCNTLC
#6,SP
SINTAG, 1

8%
#100,387KS
SHUT

(SP) 425
108

#10C,387kS

PC,STYPEC
(SP) ,#60
18%

(SP) ,#67
18%

#60, (SP)+
2(SP)

17%

(SP}

(SP)

(SP)
2(SP)
~2(SP}, (SP)
’$

, $QUES
208

0
1-

e

. ;PROMPT FOR NEW SWR
.+ CLEAR COUNTER

;s THE NEW SWR

::CHAR THERE?

:s1F NOT TRY AGAIN

JJPICK UP (MAR
::MAKE [T 7=-BIT ASCI]

;1S 1T A CONTROL=C?

:;BRANCH [f NOT

2:YES, ECHO CONTROL~-C (*~()

;s CLEAN UP STACK

. ;REENABLE TTY KEYBDARD INTERRUFTS?
; JBRANCH IF NO

;ALLOW TTY KEYBOARD INTERRUPTS

;s CONTROL~C RESTART

;218 1T A CONTROL-U?
JJBRANCH IF NOT

2:YES, ECHO CONTROL-U (*U)
;cIGNORE PREVIOUS INPUT
:JLET'S TRY |7 AGAIN

018 IT A <CR>?

;:BRANCH IF NO

JsYES, IS IT THE FIRST CHAR?
; :BRANCH IF YES

;2SAVE NEW SWR

;:CLEAR UP STACK

:JECHO <CR> AND <Lf>
;:RE-ENABLE TTY KBD INTERRUPTS?
::BRANCH 1F NOT

JJRE-ENARLE TTY KBD INTERRUPTS
2 sRETURN

;;ECHO CHAR

;:CHAR < (0?

JJBRANCH IF YES

J:CHAR > 7?

. ;BRANCH IF YES

2 sSTRIP=0FF ASCI!

2o 1S THIS THE FIRST CHAR
JsBRANCH IF YES

JeNO, SHIFT PRESENT

- CHAR OVER T0O MAKE

s. ROOM FOR NEW ONE.
JJKEEP COUNT OF (HAR

;2SET IN NEW CHAR

;oGET THE NEXT ONE

J2TYPE 2<CR><LF>

JJSIMULATE CONTROL=-U

":tttt"'tt.t.’ttttttti"lltitliltttltt..iltliti'!tl!t‘it"i‘tt!lt

SEQ 0127
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3
l TTY INPUT ROUTINE SEQ 0128
:'E:IS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
s*(ALL:
i RD(HR J:GET A (HARACTER FROM THE OQUEUE
L RE TURN HERE ;s CHARACTER IS ON THE STA(CK
" JoWITH PARITY BIT STRIPPED OFF
030264 011646 $RDCHR: MOV (SP) ,=(SP) ;.PUSH DOWN THE PC AND
030266 016666 000004 000002 MOV L(SP),2(SP) ;s THE PS
030274 005066 000004 CLR L{(5P) ;2GET READY FOR A CHARACTER
030300 005046 (LR -(SP) J2PUT NEW PS ON STA(CK
030302 012766 030310 MOV #6498, ~(SP) J:PUT NEW PC ON STACK
030306 000002 RT] ;:POP NEW PC AND PS
030310 64%:
030310 005737 027412 1%: !S[ $TKLNT J:WAIT ON A CHARACTER
030314 001775 BEQ 1%
030316 005337 027412 DEC $TKCNT ;sDECREMENT THE COUNTER
030322 117766 177070 000004 MOv8 a$TKOOUT,4(SP} ;.GET ONE CHARACTER
030330 005237 027416 iNC $TKQOUT J:UPDATE THE POINTER
030334 023727 027416 027421 CMP $TKQOUT ,#$TKQEND ..DJD IT GO OFF OF THE END?
030342 001003 BNE g 3 ; cBRANCH IF NO
030344 012737 027420 027416 MOV #STKQSRT, STKOOUT ..RESET THE POINTER
030352 000002 2%: RTI] J:RETURN

AR AR AT RN NI AN T R PR AR NN RN AANAN AN ERANANANN TN RN RAR PN AN

s*THIS ROUTINE WILL INPUT A STRING FROM THE TTY

;«CALL:
n RDLIN ;o INPUT A STRING FROM THE TTv
.* RETURN HERE ;;ADDRESS OF FIRST (HARA(TER WILL BE ON THE STACK
. .. TERMINATOR WILL BE A BYTE OF ALL 0°S
030356 010346 $RDL IN: MOV R3,-(SP) 2 :SAVE R3
030356 005046 (LR -{SP) c+CLEAR THE RUBOUT KEY
03G360 012703 030610 1%: MOV #STTYIN,R3 :;GET ADDRESS
030364 022703 030620 2%: {MP #STTYIN+8, ,R3 s sBUFFER FULL?
030370 101456 BLOS 49 ;:BR IF YES
030372 104411 RDCHR ..GO READ ONE CHARACTER FROM THE TTY
030374 112613 MOVB (SP)+,(R3) JGET CHARACTER
030376 122713 000177 10%: {MPR #177,(R3) .,IS IT A RUBOUI
030402 001022 8NE 5% ;:BR IF NO
030404 005716 IS8T (SP) ;218 THIS THE FIRST RUBOUT?
030406 001007 8NE 63 ;:BR IF NO
C30410 112737 000134 030606 MOVR ”\,9% ;:TYPE A BACK SLASH
030416 104401 030606 TYPE .99
030422 012716 177777 MOV #-1,(SP) ;:SET THE RUBOUT KEY
030426 005303 £%: DEC R3 ;+BACKUP BY ONE
030430 020327 030610 (Mp R3I,#STTYIN ..STACK EMPTY?
030434 103434 B8LO 4% :BR IF YES
030436 111337 030606 MOVS (R3),9% ..SETUP TO TYPEOQUT THE DELETED CHAR.
030442 104401 030606 TYPE .98 ;G0 TYPE
030446 000746 BR 2% ::GO READ ANOTHER CHAR.
030450 005716 5¢%: TST (SP) ; sRUBOUT KEY SET?
030452 0014606 BEQ ’$ ;:BR IF NO
030454 112737 000134 (030606 MOVB #'\,9% ;o TYPE A BACK SLASH
030462 104401 030606 TYPE ,9%
030466 005016 (LR (SP) .+CLEAR THE RUBQUT KEY
030470 122713 000025 7%: (MPB #25,(R3) ;o 1S CHARACTER A (CTRL U?

630474 001003 BNE 8% ::BR IF NO
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TTY INPUT ROUTINE SEO 0129
030476 1046401 03062~ TYPE LSCNTLU ;cTYPE A CONTROL 'V
030502 000726 BR 1% ;GO START QVER
030504 122713 000022 8%: CMPR #22,(R3) ;:1S CHARACTER A '™R'"™
030510 00101 BNE 33 ;JBRANCH [F NO
030512 105013 CiLRB (R3) ;o CLEAR THE CHARACTER
030514 104401 Q01217 TYPE JOCRLF ;;TYPE A ''CR' & '"LF"
030520 104401 030610 TYPE LOTTYIN JJTYPE THE INPUT STRING
030524 000717 B8R 2% ;:GO PICKUP ANOTHER CHACTER
030526 104401 Q01216 4%: TYPE LS0QUES ::TYPE A '2!
030532 000712 B8R 1% ;s CLEAR THE BUFFER AND 1.00P
030534 111337 030606 3%: MOVB (R3),9% ;sECHO THE CHARACTER
030540 104401 030606 TYPE ,9%
030544 122723 000015 (MPR #15,(R3) ,sCHECK FOR RETURN
030550 001305 8NE 2% ;;LOOP IF NOT RETURN
030552 105063 177777 CLRB <1(R%) JoCLEAR RETURN (THE 15)
030556 104401 001220 TYPE LSLF J:TYPE A LINE FEED
030562 005726 187 (SP)+ ;CLEAN RUBQUT KEY FROM THE STACK
030564 012603 MOV (SP)+,R3 ;;RESTORE R3
030566 011646 MOV (SP) ,=-(SP) ,.ADJUST THE STA(CK AND PUT ADDRESS OF THE
C30570 016666 000004 000002 MOV 4(SP) ,2(SP) ¥ FIRST ASCII CHARACTER ON IT
030576 012766 030610 000004 MOV #STTYIN,L(SP)
030604 000002 RT] ; :RETURN
030606 000 9%: BYTE O ;2STORAGE FOR ASCI] CHAR. TO TYPE
030607 000 BYTE O ;s TERMINATOR
030610 $TTYIN: ,BLKB 8. ;;RESERVE B BYTES FOR T1Y INPUT
030620 136 103 015 SCNTLC: .ASCIZ /7*C/<15><12> ;s CONTROL ''C’’
030625 136 125 015 S$CNTLU: .ASCIZ /*u/<15><12> :;CONTROL 'V
030632 136 107 015 SCNTLG: .ASCIZ /*G/<15x<1i2> ;s CONTROL ''G"’
030637 Q1S 012 123 SMSWR: L_ASCIZ <15><12>/SWR =
030650 040 040 116 SMNEW: L.ASCIZ / NEW =
.EVEN

Z

3 030662 005737 000042 SHUT : TST w62 JANY MONITOR PRESENT ?

4 030666 001002 BNE 1% :BR IF YES

5 030670 000137 002732 JMP START ;GO0 TO START

6 030674 005037 001300 1%: (LR $DEVM ;FUDGE NO DRIVES IN MapP

7 030700 000137 021332 JMP $EOP RETURN TO S$EOP
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READ AN OCTAL NUMBER FROM THE TTY

9
]

03070¢
030706
030714
030716
030720
030722
030724
030726
030730
G30732
030734
030736
030740
030742
030744
030746
030750
030752
030756
030760
030762
030764
030770
030774
030776
031000
031002
031004

011646
016666
010046
010146
010246
104412
012600
005001
005002
112046
001412
006301
006102
006301
006102
006301
006102
042716
062601
000764
005726
010166
010237
012602
012601
012600
000002
000000

000004 0000602

177770

000012
031004

N1
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0
3

.SBTTL READ AN OCTAL NUMBER FROM THE TTY

AR AR R RAARAARR a2 R R RS R R R R N N S R 228D

**THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND

;*CHANGE IT TO BINARY,

s*CALL:

o RDOCT

v RETURN HERE

. ®

$RDOCT: MOV (SP) ,=(SP)
MOV 4L(SP) ,2(SP)
MOV RO,.=(SP)
MOV R1,=-(SP)
MOV R2.=-(SP)

1%: RDL IN
MOV (SP)+,R0O
CLR R1
(LR RZ

2$: MOVR (RO)+ ,=(SP)
BEG 33
ASL R1
ROL RZ
ASL R1
ROL RS
ASL R1
ROL RZ
BIC #~(C7,(SP)
ADD (SP)+ R1
BR 2%

3%: TST (SP)+

MOV R1,12(SP)
MOV R2,$HIOCT

MOV (SP)+ ,R¢
MoV (SP) + ,R1
MOV (SP)+,R0
RTI

$4I0CT: _WORD O

; ;READ AN OCTAL NUMBER
:;LOW ORDER BITS ARE ON TOP OF THE STA(K
;HIGH ORDER BITS ARE N SHIOCT

;:PROVIDE SPACE FOR THE

;2 INPUT NUMBER

;;PUSH RO ON STACK

;JPUSH R1 ON STACK

;sPUSH R2 ON STACK

. :READ AN ASCIZ LINE

;.GET ADDRESS OF 1ST CHARACTER
;:CLEAR DATA WORD

c+PICKUP THIS (HARA(TER
;s IF ZERO GET OUT
. n

L 1
;.%8

::STRIP THE ASCII JUNK
::ADD IN THIS DIGIT
; :LOOP

'.L
:sCLEAN TERMINATOR FROM STACK
;;SAVE THE RESULT

:sPOP STACK INTO R2
;:POP STACK INTO R1

;:POP STACK INTO RO
;RETURN

::H]GH ORDER BITS GO HERE

SEQ 0130




TRAP DE(CQODER

031056
031050
031056

031060
031062
031064
0310656
031070
031072
031074

031076

016646
042716
012746
000002
010046
016600
005740
111000
006300
016000
000200

011646
C16666
0C0G02

031046
024666
024464
024440
024500
024214
024140

030012
027722

024044
024102

000002
000020
031024

00000¢

031060

0000C4 000002

SBTTL TRAP DECODER

'"Itil.i."i.!’t'.“‘."l‘ﬁ.'..ttt*itttl‘t"ttﬂt'I’t.ttttttl'ttiittt

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ‘‘TRAP'' INSTRUCTION
s*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED [T WILL
2*GO TO THAT ROUTINE.

$TRAP: MOV
BIC
MOV
RTI

1%: MOV
MOV
TST
MOvVB
ASL
MOV
RTS

2(SP) ,=(SP)
#2), (SP)
#18,-(SP)

RO,=(SP)
2(5P) RO
-{(RO)

(RO) ,RO

RO
$TRPAD (R0O) ,RO
RO

SEQ 0131

;JASSUME THE STATUS OF
;o THE CALLER=-=D0O NOT ALLOW
;: T=BIT TRAPS

;;SET THE NEW STATUS

;. SAVE RO

;;GET TRAP ADDRESS
;JBACKUP BY 2

;:GET RIGHT BYTE OF TRAP
;:POSITION FOR INDEXING
;2 INDEX TO TABLE

2:G0 TO ROUTINE

;:THIS IS USE TO HANDLE THE '‘GETPRI‘' MACRO

$TRAP2: MOV
MOV
RT!

(SP),=(SP)
4(SP) ,2(SP)

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:*BY THE "'TRAP'' INSTRUCTION.

: ROUT INE

-

$TYPE

$TYPO(
$TYPOS
$TYPON
$TYPDS
$TYPBN

$GTSWR

$CKSWR
$RD(HR
SRDL IN
$RDOCT

$SAVREG ; ;QALL=SAVREG

$RESREG

$TRAP?

s CALL=TYPE
¢+ CALL=TYPOL
;s CALL=TYPOS
;s CALL=TYPON
;s CALL=TYPDS
;s CALL=TYPBN

.+ CALL=GTSWR
;. CALL=CKSWR
;s CALL=RDCHR
;2CALL=RDLIN
2 2CALL=RDOCY

2 s CALL=RESREG

::MOVE THE PC DOWN
;cMOVE THE PSW DOWN
;cRESTORE THE PSW

TRAP+1(104401) TTY TYPEOUT ROUTINE

TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 2EROS)
TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
TRAP+6(104406) TYPE BINARY (ASCII) NUMBER

TRAP+7(104407) GET SOFT-SWR SETTING

TRAP+10(104410) TEST FOR [HAMGE IN SOF T-SwR
TRAP+11(106411) TTY TYPEIN CHARACTER ROUTINE
) TTY TYPEIN STRING ROUTINE

) READ AN OCTAL NUMBER FROM TTY
) SAVE RO-R5 ROUTINE

) RESTORE RO-R5 ROUTINE

(VP YV LV

3
TRAP*lg
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POWER DOWN AND UP ROUTINES

.SBTTL POUWER DOWN AND UP ROUTINES

A AL ALl R IR YRR RN N N N N R R R R R R R R R T

*POWER DOWN ROUTINE

031114 012737 031254 000026 $PWRDN: MOV ASILLUP,R#PWRVEC ,;;SET FOR FAST UP
031122 012737 000340 000026 MOV #340,9/PWRVEC+2 ;;PRIO:?7

031130 010046 MOV RQ,=-(SP) ;:PUSH RO ON STACK
031132 01014¢ MCv R1,=-(SF) ;;PUSH R1 ON STACK
0311346 010246 MOV R2,=(SP) ;;PUSH R2 ON STACK
031136 010346 MOV R3,-(SP) ;:PUSH R3 ON STACK
03°140 010446 MOV R4 ,~(SP) ;sPUSH R4 ON STACK
031142 010546 MOV RS5,-(SP) ;:PUSH RS ON STACK
031144 017746 150004 MOV aSWR,~(SP) ;:PUSH aSWR ON STACK
031150 010637 031260 MOV SP,$SAVR6 ;.SAVE SP

931154 012737 031166 000024 MOV #SPWRUP ,QNPWRVEC ;;SET UP VECTOR
031162 000000 HALT

031164 000776 BR =2 ; JHANG UP

;;ttttitlttt'*.t“tlt"“*‘Qktt'ttttlt*tt'tttﬁ‘t'ﬁ'ttiﬁ**ﬁtitt*tt

. POWER UP ROUTINE
031166 012737 031254 000024 $PWRUP: MOV ASILLUP,3#PWRVEC ;,SET FOR FAST DOWN

031174 013706 031260 MOV $SAVR6, SP ;.GET spP

031200 005037 031260 CLR $SAVR6 ;JWAIT LOOP FOR THE TTY

031204 005237 03126C 1%: INC $SAVRé6 ;:WAIT FOR THE INC

031210 001375 BNE 1% ;:0F  WORD

031212 012677 147736 MoV (SP)+ ,aSWR ;;POP STACK INTO aSWR

031216 012605 MOV (SP)+ RS ;;POP STACK INTO RS

031220 012604 MOV (SP)+ R4 ;sPOP STACK INTO R4

031222 012603 MOV (SP)+,R3 . .POP STACK INTO R3

031224 012602 MOV (SP)+,R2 . :POP STACK INTO RZ2

031226 012601 MOV (SP)+ ,R1 :sPOP STACK INTO R1

031230 012600 MOV (SP)+ RO ;sPOP STACK INTO RO

031232 012737 031114 000024 MOV #SPWRDN ,G#PWRVEC ;,SET UP THE POWER DOWN VECTOR
031260 012737 000340 000026 MOV #340,3#PWRVEC+2 ;:PRID:7

031246 104401 TYPE JREPORT THE POWER FAILURE

031250 031262 $PWRMG: .WORD  $POWER ;cPOWER FAIL MESSAGE POINTER

031252 000002 RTI

031254 000000 $ILLUP: HALTY :;THE POWER UP SEQUENCE WAS STARTED
031256 000776 BR .~2 ;. BEFORE THE POWER DOWN WAS (OMPLETE
031260 000000 $SAVR6: 0 ; /PUT THE SP HERE

031262 035 012 120 $POWER: .ASCIZ <15><12>'POWER'"

.EVEN
<
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APT COMMUNICATIONS ROUTINE

031272
031300
031306
03130
031315
031316
231320
031322
031326
031330
031336
031340
031346
031350
031354
031362
31366
031370
031374
031376
031400
031404
031406
031412
031420
031422
031430
031436
031442
031446
031450
031450
031454
031456
031462
031464
031470
031472
C31500
031506
031512
031516
031522
031526
031530
031532
031534
031535
031536

b —d
o
~
WO WW

it o
o
~N~
NN~

105737
001416
005737
001413
005737
001375
017637
062766
005237
105037
105037
105037
012601
012600
000207

000

000

000

000200
000001
000100
000040

000001
000001

000001

031534
000001
000100
000004
000002
001222

001236

001236

001240
000004

000004
000002
177776
024666

031536
001242
001222

000004
000002
001222
031536
031535
031534

D N
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031536
031534

031536

001242
001243

000004

001222

031446
000004

001224
000004

.SBTTL APT COMMUNICATIONS ROUTINE

::ttlttttttltttlttl".tiiit“.!!tﬂﬁl"ﬁ.i..t.ti.’ttt'..".'t..'."lt

SATY1:
SATYS:

$SATYS:
SATY(:

1%:

’%:

3%:

4%:
5%:
10%:

11%:

12%:

SMFLG:
$LFLG:
$FFLG:

APTSIZE
APTENY
APTSPOOL
APT{SUP

Mov8
MOVB
BR

MOvB

MOV
MOV
TSTB
BFO
CMPR
BNE
BIT8B
BEQ
MOV
ADD
~ST
BNE

.EVEN

W hnitn

#1,$FFLG
#1,SMFLG
SATY(

#1,$FFLG

RO,=(SP)
R1,=(SF)
SMFLG
5%

#APTENV, SENV
3%

NAPTSPOOL , SENVM
3%

a4 (SP),RO
R2,4(SP)
??SGTYPE
RO, SMSGAD
(RQ) +

23
$MSGAD RO
RO

RO, $MSGLGT
gg,SHSGTYPE

@4 (SP) 4%
#2,4(SP)
177776,-(SP)
SC.STYPF

$SFFLG
12%

$ENV

128
SMSGTYPE
118

@4 (SP) ,SFATAL
#2,4(SP)
SMSGTYPE
SFFLG
SLFLG
SMFLG
(SP)+,R1
(S5P)+ RO
PC

.70 REPORT FATAL ERROR
;.10 TYPE A MESSAGE

2:TO ONLY REPORT FATAL ERROR

;:sPUSH RO ON STACK
J:PUSH RT ON STACK
;:SHOULD TYPE A MESSAGE?
;21F NOT: BR
;;OPERATING UNDER APT?
;:IF NOT: BR
2. SHOULD SPOOL MESSAGES?
;2JF NOT: BR
. 2GET MESSAGE ADDR.
;:BUMP RETURN ADDR.

;;SEE IJF DONE W/ LAST XMISSION?

:2]F NOT: WAIT
;sPUT ADDR [N MA]LBOX
:;FIND END OF MESSAGE

;2SUB START OF MESSAGE

;cGET MESSAGE LNGTH IN WORDS
;J2PUT LENGTH IN MAILBOX
:2TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR LINKAGE
- -BUMP RETURN ADDRESS

::PUSH 177776 ON STACK

Z:CALL TYPE MACRO

;SHOULD REPORT FATAL ERROR?
;. IF NOT: BR
; JRUNNING UNDER APT?
+;IF NOT: BR
;FINISHED LAST MESSAGE?
JoIF NOT: WAIT
J.GET ERROR #
;:BUMP RETURN ADDR.
;;TELL APT TO TAKE ERROR
;;CLEAR FATAL FLAG
;. CLEAR LOG FLAG
;s CLEAR MESSAGE FLAG
;sPOP STACK INTO R
;sPOP STACK INTQ RO
; JRETURN
;sMESSG. FLAG
;:LOG FLAG
JFATAL FLAG

SEQ 0133
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"ONSOLE MESSAGES SEQ 0134
5 .SBTTL CONSOLE MESSAGES
3 031540 075 000 EQUALS: ,ASCIZ a=d
& 031542 101 14 114  ALL: LASCIZ ®@ALLA<CRLF>
5 031547 040 077 040 QUES: ASCIZ a7 Q@
¢ 031553 054 040 0CO COMMA: _ASCIZ a, a
7 031556 200 124 131 MSHELP: .ASCIZ <CRLF>QTYPE HELP TEXT (L) N ? @
8 031607 200 122 115 CNSLO1: .ASCIZ <CRLF>QRM(S1=
9 031617 040 114 111 CNSLO2: ASCIZ @ LIMITS - LO= 160000, HI= 17XXXX@<CRLF>
10 031661 12 115 126 CNSLO3: .ASCIZ QRMVE(=a
11 031670 040 114 117 CNSLO&4: .ASCIZ @ LIMITS - LO= 0, HI= 10008<CRLF><LF>
12 031724 200 124 131 CNSLO7: .ASCII <CRLF>QTYPE '‘A'* TO TEST ALL DRIVES, OR TYPE DRIVE NUMBER(S)a@
3 032011 200 101 116 .ASCIZ <CRLF>QAND TERMINATE INPUT WITH A (ARRIAGE RETURN.3
14 032066 200 CNSLO8: .ASCII <CRLF>
15 032067 040 077 111 (NSLO9: .ASCIZ @ ?ILLEGAL [NPUTR<CRLF>
16 032110 200 104 122 DRIVES: .ASCIZ <CRLF>/DRIVE(S) TO BE TESTED/
17 032137 116 117 116  NONE: LASCIZ /NONE/
18 032144 200 104 122 MSDRVS: .ASCIZ <(CRLF>/DRIVE(S): /
19 032160 104 122 111 MSGDRV: .ASCIZ /DRIVE/
20 G32166 200 125 116 SYSTAT: .ASCIZ <CRLF>/UNIT STATUS:/
21 032204 122 115 060 $RMO2: .ASCIZ /RMO2/
22 032211 122 115 060 $RMO3: _ASCIZ /RMO3/
2 032216 122 115 060 SRMO5: _ASCIZ /RMOS/
24 032223 040 116 117 NOTRM: _ASCIZ @ NOT AN RM05/3/283
25 032244 040 114 117 LODEV: .ASCIZ / LOAD DEVICE/
26 032261 040 116 117 NOTPRS: .ASCIZ / NOT PRESENT/
27 032276 040 116 117 NOTAVL: .ASCIZ / NOT AVAILABLE/
28 032315 040 117 106 UNTOFF: _ASCIZ / OFFLINE/
29 032326 040 117 116 UNTON: _ASCIZ / ONLINE/
30 032336 116 000 N: ASCIZ  /N/
31 032340 131 000 Y: LASCIZ  /7v/
32 032342 040 BLNKS4: ASCII / 7/
33 032343 040 BLNKS3: _ASCII 7/ /
34 032344 040 BLNKSZ2: ASCII 7/ 7
35 032345 04C 000 BLNKS1: ,ASCiZ 7/ /

36 .EVEN
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.SBTTL FUNCTION CODE TABLE

sTHE FUNCTION CODE TABLE IS USED TO DEFINE STATUS CONDITIONS FOR
;EACH FUNCTION CODE. BIT USAGE IS AS FOLLOWS:

ATA ~ BIT 15 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF ATA SHOULD BE SET WHEN THE FUNCTION CODE IS EXECUTED, OTHERWISE,
:BIT 15 IS ZERO, INDICATING THAT ATA SHOULD NOT NORMALLY BE SET.
:NOTE THAT ATA MAY BE SET WHEN A COMMAND IS EXECUTED EVEN THOUGH
:IT IS NOT EXPECTED AS A RESULT OF THE COMMAND.

WCE = BIT 14 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF WRITE CHECK ERRORS ARE ENABLED AS A FUNCTION OF THE COMMAND.

0Pl - BIT 13 IS SET IN THE ENTRY FOR A GIVEN FUNCTJON CODE
IF OPI ERRORS ARE ENABLED DURING THE EXECUTION OF THAT COMMAND.

IVC = BIT 12 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF IVC ERRORS ARE ENABLED DURING THE EXECUTION OF THAT COMMAND.

WLE - BIT 11 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF WRITE ERRORS ARE ENABLED DURING THE EXECUTION OF THAT COMMAND.
:THE WRITE ERRORS WHICH ARE ENABLED ARE ‘WLE'®, ‘W(F'‘, "DPE’’, ‘UPE'".

IAE - BIT 10 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF INVALID ADDRESS ERROR IS ENABLED FOR THAT (OMMAND.

AOE - BIT 09 IS SET IN THE ENTRY FOR A GIVEN FUNCTION (ODE
IF READ AND WRITE ERRORS ARE ENABLED DURING THE EXECUTION OF THE
;COMMAND. THE ERRORS ENABLED BY THIS BIT ARE '‘TRE'', 'DLT'", "NEM'",

,'.MXF 'LBT.. MD llAOElt

.
[

.
[

BIT 08 IS NOT USED.
HCE - BIT 07 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF HEADER ERRORS ARE ENABLED DURING THE EXECUTION OF THAT COMMAND.
:HEADER ERRORS INCLUDE 'HCRC'', ‘MCE', “FER'’, AND 'BSE'’.
ECH - BIT 06 IS SET IN THE ENTRY FOR A GIVEN FUNCTION CODE
IF DATA FIELD ERRORS ARE ENABLED DURING THE EXECUTION OF THAT
:COMMAND, THESE ERRORS INCLUDE ‘MDPE'', 'DCK'', AND 'ECH''.
BIT 05 IS NOT USED.
BIT 04 IS NOT USED.
BIT 03 IS NOT USED.
BIT 02 IS NOT USED.
BIT 01 iS NOT USED.

ILF - BIT 00 IS SET IF THE FUNCTION CODE IS ILLEGAL.

FNCDTB: ;FUNCTION CODE TABLE
.WORD  OPI sNOP

SEQ 0135
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FUNCTION CODE TABLE SEQ 0136
58 032352 130001 WORD  OP].ATA_ILF!]IVC ;ILLEGAL FUNCTION (2)
59 032354 132000 .WORD  ATA.OP].JV(!IAE s SEEK
60 032356 130000 WORD  ATA!OP].IVC( ;RECAL IBRATE

1 032360 020000 .WORD QP! ;DRIVE CLEAR
62 032362 030000 .WORD  OPI.IVC ;RELEASE
63 032364 130000 .WORD  OPI!ATA.IVC( JOFFSET
64 032366 130000 .WORD  OPI!ATA!lIV( JRETURN TO CENTERL INE
65 032370 020000 .WORD  OPI ;READ IN PRESET
66 032372 020000 .WORD  OPI ;PACK ACKNOWLEDNGE
67 032374 130001 .WORD  OPI.ATA.JL' !'IVC sILLEGAL FUNCTION (24)
68 032376 130001 .WORD  OPI!ATA!ILF!IVC sILLEGAL FUNCTION (26)
09 032400 132000 .WORD  ATA!OPI.IVC!IAE ; SEARCH
70 032402 130001 .WORD  OPI!ATA!ILF!IV(C ;ILLEGAL FUNCTION (32)
71 032404 130001 .WORD  OPI!ATA!ILF!IVC ;ILLEGAL FUNCTION (34)
72 032406 130001 .WORD  OPI!ATA!JLF!IVC sILLEGAL FUNCTION (36)
73 032410 130001 .WORD  OPI!ATA!ILF!IVC sILLEGAL FUNCTION (40)
74 032412 130001 .WORD  OPJ!ATAIILF!IV(C ;ILLEGAL FUNCTION (42)
75 032414 130001 .WORD  OPI!ATA!ILF!IV(C sILLEGAL FUNCTION (44)
76 032416 130001 .WORD  OPI!ATA!ILF!]IV( sILLEGAL FUNCTION (46)
77 632420 073300 .WORD  WCE!OPI!IVC!]AE'!AOE!HCE'!ECH ;WRITE CHECK DATA
78 032422 073300 .WORD  WCE!OPI!'IVC!IAE'!AOE!HCE'ECH ;WRITE CHECK HEADER AND DATA
79 0324246 130001 .WORD  OPI!ATA!ILF!]IV( :ILLEGAL FUNCTION (54)
80 032426 130001 .WORD  OP]!ATA!ILF!]IV(C sILLEGAL FUNCTION (56)
81 032430 037200 .WORD  OPI!IVC!WLE'!IAE'AQE'HCE JWRITE DATA
82 032432 (37000 .WORD  OPI!IVC!WLE!IAE'AOE ;WRITE HEADER AND DATA
83 032434 130001 .WORD  OPI!ATA!ILF!IVC JILLEGAL FUNCTION (64)
86 032436 130001 .WORD  OPI!ATA!ILF!'!IVC sILLEGAL FUNCTION (66)
85 032440 (33300 .WORD  OPI!IVC!IAE'!AOQE !MCE!ECH sREAD DATA
86 032442 033300 .WORD  OP]!IVC!IAE'!AOE ‘HCE'!ECH sREAD HEADER AND DATA
87 032444 130001 .WORD  OPI!ATA!ILF!]IVC JILLEGAL FUNCTION (74)

88 032446 130001 .WORD  OPI!ATA!ILF!]VC ;ILLEGAL FUNCTION (76)
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ATTENTION (ATA) TARE
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032450
032451
032452
032453
032454
032455
032456
032457

oo
002
004
010
020
040
100
200
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LSBITL
ATNTRL :

ATTENTION (ATA) TABLE

.BYTE
.BYTE
BYTE
BYTE
BYTE
BYTE
.BYTE
.BYTE

— (M AN — 00 & NJ—
8‘\'\)0" = s @

SEQ C13/
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0324660
032466
032500
032514
032522
032534
032544
032556
032564
032576
032602
0326°0
032624
032632
032646
032654
032664
032672
032702

2 032710

032720
032726
032736
032744
032754
032762
032772
033000
033010
033016
033026

033326
033332

067751
0467167
052427
047167
052427
047151
052427
0467167
052427
047415
047167
052427
047167
052427
C47561
0526427
047561
052427
047561
052427
047561
052427
047561
052427
047561
052427
047561
052427
047561
052427
045142
052427
045142
052427
045277
052427
045277
052427
045277
052427
045277
052427
047167
052427
047770
050143
052427
050143
052427
047151
052427
045602
052427
045602
052427

051422
052115
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.SBTTL ERROR MESSAGE TABLE

000000 EMTI: .WORD  EMS300,EMS1,0
047237 EMTZ: .WORD  EMS301,EMS302,EMS303,EMST,EMS304

051773 .WORD  EMS511,EMS500,EMS501,EMS502,EMS503,0
047212 EMT3:  _WORD  EMS301,EMS306,EMS302

051773 .WORD  EMS51],EMSS05,EMS501,EMS502,0

047273 EMT4: .WORD  EMS300,EMS302,EMS307,EMS2

051773 .WORD  EMS511,EMS502,EMSS501,EMS503,0

047351 EMTS:  .WORD  EM5301,EMS310,EMS311

051773 -WORD  EMS511,EMS502,EMS501 ,EMS503,EMS504

-WORD  EMS312,0
047351 EMT6: .WORD  EMS301,EMS306,EMS311

051773 .WORD  EMSS511,EMS502.EMS501,EMS503,EMS504,0
047212 EMT7:  .WORD  EMS301.EMS313 EMS302
052020 .WORD  EMSS511,EMS507,EMS502,EMS504 ,EMS503,0
047504 EMT10: .WORD EMS316.EMS317.EMS314
052020 .WORD  EMS511.,EMS501.EMS502,0
047533 EMT11: .WORD EMS316.EMS317.EMS31S
052020 -WORD  EMS511.EMS501.EMS502,0
047504 EMT12: .WORD EMS316.EMS320 EMS314
052020 .WORD  EMS511.EMS501.EMS502,0
047533 EMT13: .WORD EMS316.EMS320.EMS315
052020 .WORD  EMS511.EMSS01.EMS502,0
047504 EMT14: .WORD EMS316.EMS321.EMS314
052020 .WORD  EMS511.EMS501.EMS502,0
047533 EMT15: .WORD EMS316.EMS321.EMS315
052020 JWORD  EMS511.EMS501.EMS502.0
047504 EMT16: .WORD EMS316.EMS322 EMS314
052020 .WORD  EMS511,EMS501,EMS502,0
047533 EMT17: .WORD EMS316.EMS322 EMS315
052020 .WORD  EMS511.EMSS01.EMSS02,0
050157 EMT20: .WORD EMS71,EMS335,EMS340,EMS72,EMS377.EMS372
000000 .WORD  EMSS511,EMS50%.0
050157 EMT21: .WORD EMS71,EMS336.EMS340,EMS72.EMS4L00,EMSZ72
900000 .WORD EMS511,EMS505%.0
045347 EMT22: .WORD EMS73,EMS352,EMS74,EMS4L02,EMS70,EMS406
052115 .WORD  EMS511,EMS50%,EMSS04,0
045422 EMT23: _WORD  EMS73,EMS352.EMS7S,EMS402,EMS77.EMS406
052115 .WORD  EMS511,EMS50%,EMS504,0
045422 EMT24: .WORD EMS73,EMS356,EMS75,EMS402,EMS77.EMS377
052115 .WORD  EMSSI1,EMS50%,EMS504,0
050157 EMT25: .WORD EMS73,EMS335.EMS340,EMS76,EMS4T]
000000 .WORD  EMSS11.EMS50%.0
046541 EMT26: .WORD  EMS301.EMS306.EMS252,EMS253,EMS327,EMS 54
051773 _WwORD  EMS511.EMS503.EMS501 .EMS502
000000 JWORD  EMS330.EMS314.0
051376 EMT27: .WORD EMS337.EMS73,EMS410,EMS76,EMS411
000000 .WORD  EMS511.EMSS50%.0
050170 EMT30: .WORD EMS337.EMS100.EMS341.EMS101
052115 .WORD  EMS511,EMS503.EMS504 .0
EMT31: _WORD  EMS300.EMS252
052070 .WORD  EMS511,EMS501,EMS503,0
EMT32: .WORD EMS100.EMS370
000000 .WORD  EMS5171.EMS504,0

EMT33: _WORD EMS100,EMS412
000600 .WORD  EMS511,EMS504,0

SEQ 0138



58 033340
59 033344
60 033352
61 033356
62 033364
63 033376
64 033404
65 033420
66 033426
67 033434
68 033450
09 033456
70 033472
71 033476
72 033504
73 033514
76 033522
75 033530
76 033536
77 (33546
78 033554
79 033560
80 033570
8% 033576
82 033504
83 033614
84 033622
35 033632
85 033640
87 033646
88 033654
89 033664
90 033672
91 033700
92 033706
93 033716
94 033724
95 033734
96 033742
97 033750
98 033756
99 033762
100 033772
101 033776
102 034006
103 034016
106 034024
105 034034
106 034042
107 034046
108 034054
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ERROR MESSAGE TABLE

04576
052427
045716
052427
045602
052427
045602
051435
052427
045602
052427
045602
045716
052427
0465764
052427
051450
052427
046051

052427
047151

052427
046112
052427
051435
052427
046167
052427
050231

052427
051450
052427
050007
052427
046244
052427
046302
052427
046341

052427
046762
052427
041000
052427
051435
052427
050322
052427
046302
052427
051435
052427
051565
052427
041321
052427
047151

041050
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000000

000009
050157
000000
050157
051467
000000
050157
000000
050157

000000
047762
000000
051517
000000
047762
000000

052070
051517
000000
051535
000000
051333
000000
051550
000000
046157
000000
046732
000000
051333
000000
047762
000000
051517
000000

051773

051773
051535
000000
050170
000000

000000
050420
000000

000000
050177
000000

EMT 34 :
EMT35:
EMT36:
EMT37:

EMT40:
EMTS

EMT42:
EMT43:
EMT44:
EMT45:
EMT46:
EMT4L7:
EMT50:
EMTST:
EMTS2:
EMTS53:
EMT54 -
EMTS5:
EMT56:
EMTS57:
EMT6O0:
EMTA1:
EMT62:
EMT63:
EMT64:
EMT65:
EMT66:
EMTG7:

-WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
. WORD
.WORD
.WORD

EMS102,EMS41¢

EMS511,EMS503,0

EMS102,EMS336

EMS511,EMS503,0
EMS100,EMS335,EMS340,EMS102,EMS334
EMS511,EMS504,0

EMS100.EMS335,EMS340,EMS102, EMS377 ,EMS365

EMS413,EMS104 ,EMS4"S
EMS511,EMS504,0

EMS100,EMS336,EMS340,EMS416,EMS104,EMS415

EMS511,EMS504,0

EMS100,EMS336 ,EMS340,EMS73 ,EMS4 15 ,EMS402

EMS5102 . EMS400
EMS511.EMS504,0
EMST03.EMS401 .EMS327,EMS370
EMS511.EMS503.0

EMS414 . EMST04 .EMS417
EMS511.EMSS04 .0
EMS105.EMS401 . EM5327 EMS370
EMSS11.EMSS03.0

EMS300 . EMS253
EMS511.EMSS01,EMS503.0
EMS106 . EMS401 - EMSL17
EMS511 _EMS503.0

EMSL 13 EMS107 EMS420,EMS417
EMSS11.EMSS504 .0
EMS110,EMS413.EMS405,EMS107
EMSS11.EMSS503.0
EMS343.EMS117 . EMS421
EMSS517 . EMSS04 .0
EMS&14.EMSLT6,EMS107,EMS421
EMSS11.EMSS04 .0

Ens331 .EMS4 EMS256
EMS511_EMS501,0

EMS112.EMS413. en5405 EMS607
EMSS11.EMSS03.0
EMS113_EMS401 . EMS327,EMS370
EMSS17.EMSS03.0

EMS114  EMS407 Ens417

EMS511 . EMSS03.0

EMS257 (EMS3?2
EMS571.EMS506,EMS501,0
EMS5, EMS333
EMS511,EMS507,EMS501,0
EMS4L13 EMST1S . EMSL20 EMS417
EMS511.EMS504 .0

EMS346 . EMS100  EMS341,EMST01
EMS511.EMSS04 .0
EMS113.EM5371
EMS517.EMS503,0

EMS4 13 EMST
EMSS17 EMS
EMS422 . EMS
EMS511.EMS
EMS12,EMSZ
EMSST1,EMS
EM5300 . EMS

Ms353

E
.0
0
MS342
0

OMLUANVALNLA

SEQ 0139



K 11
CZRMQBO RMOS/3/2 DSKLS T1ST 2 MACRO v04.00 4-~APR-81 01:29:56 PAGE 39-2

ERROR MESSAGE TABLE SEQ Q140
115 034122 052427 051773 .WORD EMSS511,EMSS501
116 034126 041114  G50055 000000 .WORD  EMS7.EMS333.0
117 0364134 047151 041050 047762 EMT70: .WORD  EMS300,EMS6 . EMS327,EMS7
118 034144 052427 051773 052115 .WCRD  EMSS511.EMSS501,EMS504.0
119 034154 041050 050101 050157 EMT71: .WORD  EMS6,EMS335,EMS340.EMS10,EMS333, EMS342
120 034170 052427 051773 052020 .WORD  EMS511,EM3501,EMS502.,0
121 034200 061050 050124 050157 EMT72: .WORD  EMS6,EMS336,EMS340,EMS10,EMS334, EMS 362
122 034214 052427 051773 052020 .WORD  EMS511,EMSS01,EMSS02,0
123 034224 047167 047016 047237 EMI?3: .WORD  EMS307.EMS260. EMS303 EMST1
124 034234 052427 051773 052020 _WORD  EM5511.EMSS01.EMS502.0
125 034246 050231 050245 050177 EMT?74: .WORD  EMS343.EMS344 EMS342°0
126 034254 047151 041377 EMT75: .WORD EMS300.EMS13
127 034260 052427 052070 000000 "WORD  EMS511.EMS503.0
128 034266 050322 041377 050274 EMT76: .WORD  EMS346 EMS13.EMS34S
129 034274 052427 052070 000000 JWORD  EMS511.EMSS03.0
130 034302 050143 041377 050274 EMT77: .WORD EMS337.EMSI3.EMS345
131 034310 052427 052070 000000 .WORD  EMS511.EMS503.C
132 034316 047167 047453 046627 EMT100: .WORD  EMS301.EMS313.EMS254,EMS347,EMST 3
133 034330 052427 052070 000000 .WORD  EMS511.EMS503.0
134 34336 050322 0416446 050170 EMT101: .WORD  EMS346.EMS14,EMS341,EMS1S
135 034346 052427 052070 051773 .WORD  EMS511.EMS50%,EMSS01,0
136 034356 050143 045074 EMT102: .WORD  EMS337.EMS?70
137 034362 052427 052070 000000 _WORD  EMSS11.EMS503.0
138 034370 047167 047453 046627 EMT103: .WORD  EMS301.EMS313.EMS254 ,EMS347,EMSTS
139 034402 052427 052070 .WORD  EMS511.EMS503
140 034406 041446 050037 000000 .WORD  EMS14 EMS332.0
141 034414 050322 041652 050170 EMT104: .WORD  EMS346,.EMS17.EMS341.EMS16
162 034424 052427 052070 051773 .WORD  EMS511.EMSS505,EMSS01,0
143 034434 050143 041652 050170 EMT105: .WORD EMS337.EMS17,EMS341.EMS16
144 034444 052427 052070 051773 .WORD  EMS511.EMS50%,EMS501.0
145 034454 047167 047453 046627 EMT106: .WORD  EMS307.EMS313.EMS254 EMS347.EMST6
146 034466 052427 052070 _WORD  EMS511.EMSS503
147 034472 041652 050037 000000 .WORD EMS17.EMS332.0
148 034500 050322 041713 050170 EMT107: .WORD  EMS346,EMS20.EMS341,EMS21
149 034510 052427 052070 051773 _WORD  EMS511.EMSS0%,.EM5507,0
150 034520 041713 050366 041757 EMT110: .WORD  EMS20,EMS351.EMS21,EMS350,EMS22, EMS315
151 034534 052427 051773 000000 .WORD  EMSS11,EMSS501.0
152 034542 041713 050071 050361 EMT111: .WORD  EMS20.EMS334.EMS350,EMS22, EMS333
153 034554 052427 051773 000000 _WORD EMSS511,EMSS01,0
154 034562 050143 041713 050170 EMT112: .WORD  EMS337.EMS20,EMS341,EMS21
155 034572 052427 052070 051773 .WORD  EMS511.EMSS03, EMSS501,0
156 034602 050143 041713 050170 EMT113: .WORD EMS337.EMS20,EMS341,EMS21,EMS350. EMS22, EMS334
157 034620 052427 051773 000000 .WORD  EMS511.EMSS07.0
158 034626 041713 050404 041757 EMT114: .WORD  EMS20,EMS352,EMS21.EMS350,EMS22, EMS333
159 034642 052427 051773 000000 -WORD EMSS11,EMS501.0
160 034650 047167 047453 046627 EMT115: .WORD  EMS301.EMS313 EMS254,EMS347 . EMS21
161 034662 052427 052070 .WORD  EMSS511.EMSS03
162 034666 041713 050037 000000 _WORD  EMS20.EMS332,0
163 034674 050322 062103 050170 EMTT116: .WORD  EMS346,EMS23 EMS341.EMS24
164 034704 052427 052070 051773 JWORD  EMS511.EMSS03,EMSS01.0
165 034714 050143 042103 050170 EMT117: .WORD EMS337.EMS23.EMS341.EMS24
166 034726 052427 052070 051773 .WORD  EMS511.EMS50%,EMS501,0
167 034734 047167 047453 046627 EMT120: .WORD  EMS301.EMS313 EMS254  EMS347.EMS24
168 034746 052427 052070 .WORD  EMS511.EMS503
169 034752 042103 050037 000000 .WORD  EMS23,EMS332.0
170 034760 050322 042240 050170 EMT121: .WORD  EMS346,EMS25 EMS341.EMS26
171 034770 052427 052070 051773 .WORD  EMSS511.EMSS0S,EMSS01,0
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ERROR MESSAGE TABLE SEQ 0141
172 035000 050143 0622640 050170 EMT122: .WORD  EM>337.EMS25 EMS341.EMS26
173 035010 052427 052070 051773 .WORD  EMSS511.EMS50%5.EM5507.0
176 035020 047167 047453 046627 EMT123: _WORD  EMS301.EMS313.EMS254 .EMS347.EMS26
175 035032 052427 052070 .WORD  EMSS511.EMS503
176 035036 042240 050037 000000 .WORD  EMS25,EMS332.0
177 035044 047151 042375 047273 EMT124: .WORD  EMS300,EMS27 EMS307,EMS?
178 035054 052427 050070 000000 .WORD EMSS511.EMSS0%.,0
179 035062 050007 042375 050420 EMT125: .WORD  EMS331.EMS27.EMS353
180 035070 052427 052070 "WORD  EMS511.EMS50%
181 035076 042441 047533 000000 "WORD  EMS30,EMS315.0
182 035102 050143 042375 050170 EMT126: .WORD EMS337,EMS27 EMS341.EMS30
133 035112 052427 052070 000000 .WORD  EMS511.EMSS503,0
186 035120 047167 047453 046627 EMT127: .WORD  EMS301.EMS313.EMS254 ,EMS347. EMS30
185 035132 052427 052070 .WORD  EMS511.EMS503
186 035136 042375 050037 000000 JWORD  EMS27.EMS332.0
187 035144 042521 050444 046437 EMT130: .WORD  EMS31.EMS354 EMS250
188 035152 052427 052115 052070 .WORD  EMS511,EMS504,EMS503,0
189 035162 042572 050444 046437 EMT131: .WORD EMS32,EMS354,EMS250
190 035170 052427 052115 052070 .WORD  EMS571.EMS504,EMS503.,0
191 G35200 050477 042652 046437 EMT132: .WORD  EMS355.EMS33,EMS250.EMS341 . EMS30
192 035212 052427 052115 000000 .WORD  EMS511.EMS504.0
193 035220 050477 042702 0464637 EMT133: .WORD  EMS355.EMS34,EMS250,EMS341. EMS30
194 035232 052427 052115 000000 .WORD  EMSS517.EMS504,0
195 035240 050007 040747 046670 EMT134: .WORD  EMS331.EMS4 EMS255
196 035246 052427 052115 000000 .WORD  EMS511.EMS504,0
197 035254 042731 050541 050563 EMT135: .WORD  EMS35,EMS357,EMS360,.EMSTS
198 035264 052427 051773 000000 .WORD EMS511,EMS501.0
199 035272 047047 050637 EMT136: .WORD EMS261.EMS362
200 035276 052427 052070 000000 .WORD  EMSS11.EMS503,0
201 035304 047151 042773 047273 EMT137: _WORD  EMS300.EMS36.EMS307.EMS2
202 035314 052427 051773 000000 .WORD EMSS511.EMS501.0
205 035322 050477 043023 046670 EMT140: .WORD  EMS355.EMS37,EMS255.EMS341,EMS30
204 035334 052427 052115 000000 .WORD  EMS511.EMS504,0
205 035342 050322 043055 050274 EMT141: .WORD  EMS346 . EMSL0,EMS34S
206 035350 052427 052115 000000 .WORD  EMS511.EM5504.0
207 035356 050143 043055 050170 EMT142: .WORD EMS337.EMSLD.EMS341.EMS30
208 035366 052427 052115 000000 .WORD  EMS511.EMS504.0
209 035374 050660 047334 043133 EMT143: .WORD EMS363.EMS310 EMS41
210 035402 052427 051773 000000 .WORD EMS511.EMS501.0
211 035410 050143 043133 050170 EMT144: .WORD EMS337.EMS4L1T.EMS341,EMS252. EMS327.EMS253
212 035624 052427 051773 000000 .WORD  EMS511.EMS501.0
213 035432 043133 050444 050675 EMT145: .WORD  EMS41,EMS354, EMS364 . EMS252 . EMS365.EMS253
214 035446 052427 051773 000000 .WORD EMSS511,EMS501.0
215 035454 047167 047257 042773 EMT146: .WORD  EMS301.EMS306 . EMS36
216 035462 052427 051773 052070 .WORD  EMS511.EMS501.EMS503.0
217 035472 050723 043201 EMT147: .WORD  EMS366.EMSL2
218 035476 052427 052070 000000 _WORD  EMS511.EMSS503,0
219 035504 050746 050420 050716 EMT150: .WORD EMS367.EMS353 EMS365.EMS4L2,EMS354 ,EMS3
220 035520 052427 052070 000000 .WORD EMSS511.EMS503.0
221 035526 050143 042773 EMT151: .WORD EMS337.EMS36
222 035532 052427 051773 000000 .WORD  EMSS511.EMS501.0
223 035540 (043263 050444 042773 EMT152: .WORD  EMS4L3.EMS354 . EMS36
224 035546 052427 051773 000000 .WORD EMSS11,EMS501.0
225 035554 050746 050420 050716 EMT153: .WORD EMS367.EMS353. EMS365,EMS36,EMS370
226 035566 052427 052070 000000 .WORD  EMS511.EMSS503.0

227 035574 050746 0506420 050716 EMT154: WORD  EMS367,EMS353,EMS365,EMS36,EMS371
228 035606 052427 052070 000000 .WORD  EMS511,EMS503,0
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229 035614 047151 043334
230 035624 052427 (52070
231 035632 050746 050420
232 035646 052427 052070
233 035654 047151 043375
234 035664 052427 052070
235 035672 050746 050420
236 035706 052427 052070
237 035714 042731 050055
238 035722 047151 043452
239 035732 052427 052070
2«0 035740 050143 043452
261 035746 052427 052070
262 035756 042731 050101
2643 035772 052427 051773
244 036000 043534 050101
265 036014 052427 051773
246 036022 050143 042731
247 036032 052427 051773
268 (360356 043133 050055
249 036046 047151 043534
250 036056 052427 051773
251 036066 043574 050101
272 036100 052427 051773
253 036110 050143 042731
236 036114 052427 051773
255 036122 043574 042702
256 036130 052427 051773
257 036136 047167 047257
258 036144 (052427 051773
259 036154 050746 050420
260 036170 052427 051773
261 036176 047151 046437
262 036212 050170 052526
263 036216 052427 051773
264 036224 047151 046732
265 036234 052427 051773
266 036242 047151 046437
267 036252 052427 052115

269 036260 050143 043712
270 036270 052427 051773
271 036276 050322 043712
272 036306 052427 051773
273 036314 050322 043643
274 036324 052427 053773
275 036332 050322 043712
276 036344 052427 052115
277 036354 050322 043712
278 036364 052427 052115
279 036374 043753 050444
280 036402 052427 052070
281 036414 050143 044014
282 036430 047762 040702
283 036434 052427 052115
284 036444 044014 050444
285 036452 052427 051773

M1
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047273 EMT155: _WORD  EMS300,EMS44 EMS307 ,EMS?2

000000 _WORD  EMS511.EM550%.0
050716 EMT156: .WORD  EMS367.EMS353.EMS365,EMS44 , EMS354  EMS3
000000 "WORD  EMS511.EMS503.0
047273 EMT1S7: .WORD  EMS300.EMS45.EMS307,EMS?2
000000 "WORD  EMSS511.EMSS03.0
050716 EMT160: .WORD EMS367.EMS353.EMS365,EMS45, EMS354 EMS3
051773 .WORD  EMS511.EMS503.EMS507
000000 .WORD  EMS3S,EMS333 0
047273 EMT161: .WORD  EMS300,EMS46 EMS307,EMS2
000000 WORD  EMS511.EMS505.0
050420 EMT162: .WORD  EMS337.EMS4L6,EMS353
051773 .WORD  EMSS511,EMS50%,EMS501,0
050143 EMT163: .WORD  EMS3S,EMS335,EMS337,.EMS4T,EMS334 EMS372
000000 "WORD  EMS511,EMS501,0
050143 EMT164: .WORD  EMS&7,EMS33S,EMS337,EMS4T,EMS33S,EMS372
000000 .WORD  EMSS511,EMSS501,0
047762 EMT165: .WORD EMS337.EMS35,EMS327.EMS47
.WORD  EMS511.EMS501

051062 _WORD  EMS&1,EMS333,EMS372,0
047273 EMT166: .WORD  EMS300,EMS47 EMS307 . EMS?2
052070 .WORD  EMS511,EMSSO1,EMSS50%,0
050157 EMT167: .WORD  EMS50,EMS335,EMS340.EMS36 . EMS333
052070 .WORD  EMS511,EM3501,EMS505,0

EMT170: .WORD EMS337.EMS35
000000 "WORD EMS511.EMS501,0
040702 EMT171: .WORD EMS50,EMS34.EMS3
000000 _WORD EMSS11,EMS501.0
043643 EMT172: .WORD  EMS301.EMS306.EMSS1
052115 .WORD  EMSS511.EMSS01.EMS504,0
050716 EMT173: .WORD EMS367.EMS353.EMS365.EMS4L7  EMS354 , EMS3
000000 JWORD EM3511.EMS507.0

0647762 EMT174: WORD  EMS300,EMS250,EMS327 ,EMS255,EMS327 ,EMS256
.WORD  EMS341,EMS600

000000 _WORD  EMSS511.EMS501,0
050170 EMT175: .WORD  EMS300.EMS256.EMS341.EMS600
000000 WORD  EMS511.EMS501.0

050170 EMT176: .WORD  EMS300.EMS250.EMS341,EMS600
000000 emr177 .WORD EMS511.EMS504.0

050170 EMT200: .WORD  EMS337.EMS52.EMS341.EMS601
000000 .WORD  EMSS11.EMS501.0

050170 EM1201: .WORD  EMS346.EMS52,EMS341,EMS602
000000 .WORD EMS511.EMS501,0

050170 EMT202: .WORD  EMS346.EMSST,EMS341,EMS602
000000 JWORD  EMS511.EMS501,0

050274 EMT203: .WORD  EMS346.EMS52,EMS345,EMS373, EMS255
051773 .WORD  EMS511,EMS504,EMS501,0

050170 EMT204: .WORD  EMS346.EMSS2,EMS341,EMS27
051773 .WORD  EMS511,EMS504,EMS501,0

040702 EMT205: .WORD  EMS53,EMS354,EMS3

052020 _WORD  EMS511,EMS505,EM5502,EM5510,0

051120 EMT206: .WORD  EMS337,EMS54,EMS374,EMS250,EMS327,EMS255
.WORD  EMS327,EMS3

051773 -WORD  EMS511,EMS504,EMS501,0

060702 EMT207: .WORD  EMSS54,EMS354,EMS3

000000 .WORD  EMS511,EMS501,0

SEQ 014,




286 036460
287 036470
288 036476
289 036506
290 036514
291 036520
292 036526
293 036544
294 036550
295 036556
296 036562
297 036570
298 036602
299 036610
300 036616
301 036624
302 036632
303 036640
304 036650
305 C36656
306 036666
307 036674
308 036704
309 036712
310 036722
311 036730
312 036740
313 036750
314 036764
315 036772
316 037002
317 037010
318 037020
319 037026
320 037036
321 037044
322 037052
323 037060
324 037074
325 037102
326 037114
327 037124
328 037142
329 037152
330 037162
331 037172
332 037206
333 037212
334 037224
335 037234
336 037244
337 037260
338 037270
339 037306
340 037314
341 037326
362 037332

044074
052427
044014
052427
050143
052427
044747
052427
044147
050143
052427
044242
052427
050660
052427
050660
052427
044453
052427
044453
052427
044453
052427
050322
052427
050322
052427
044534
052427
0464534
052427
044534
052427
044534

052427
044534
052427
0463133
052427
050746
052427
061571

052427
047151

052427
044147
044644
052427
04647151

052427
041513
052427
044705
052427
051253
052427
042773

(ZRMQBO RMOS/3/2 DSKLS TST 2
ERROR MESSAGE TABLE

050444
052115
050444
052115
0464071
052115
0509071
051°73
050101
044147
051773
050055
051773
047257
051773
047257
051773
050055
051773
050055
051773
050055
051773
044453
051773
044534
051773
050055
051773
050541
051773
050521
051773
050521
051773
050521
051773
051201
051773
050420
052070
051201
052070
044644
052020
051201
051227
052020
044705
05177,
051212
052070
050124
052070
052660
052070
050101

N 11
MACRO v04.00 4-APR-81 01:29:56 PAGE 39-5

050675
000000
050675
000000

000000
050274

000000

000000
050361
000000
041000
000000
044400
000000
051151
000000
051165
000000
051165
000000
050170
000000
051165
052070
050361
000000
0462773
000000
050563
000000
050611
000000
043133
000000
050177
000000
050716
051773
051062
051773
047273
052070
051165

052070
047273
052070
051062
051773
050157
000000
051244

000000

EMT210:
EMT211:
EMTZ212:
EMT213:

EMT214:
EMT215:
EMT216:
EMT217:
EMT220:
EMT221:
EMT222:
EMT223:
EMT224:
EMT225:
EMT226:
EMT227:
EMT230:
EMT231:
EMT232:
EMT233:
EMT234 :
EMT235:
EMT236:

EMT237:
EMT240:
EMI241:
EMI267:

.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
- WORD
.WORD
-WORD
.WORD
.WORD
.WURD
-WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
-WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
. WORD
.WORD
. WORD
.WORD
.WORD

EMS54 ,EMS354 , EMS364 , EMS250
EMSS511,EMS504 .0

EMS54 ,EMS354, EMS 364, EMS255
EMS511,EMS504,0

EMS337 EMS55

EMS511.EMS504,0
EMS56,EMS334,EMS345, EMS373, EMS262, EMS327 EMS25 1
EMS511,EMS501

EMS56,EMS335,0

EMS337.EMS56

EMS511.EMS501, 0

EMS57 ,EMS333, EMS350,EMS60, EMS334
EMS511,EMS501,0

EMS363.EMS306.EMSS

EMS517 EMS507.0

EMS363 EMS306 . EMS61

EMS511 .EMS507.0
EMS62,EMS333, EMS375, EMS251
EMS517,EMS501,0

EMS62,EMS3I33, EMS376,EMS262
EMSS11,EMS501,0
EMS62,EMS333,EMS376,EMS250
EMSS11,EMS501.0
EMS346,EMS62,EMS341,EMS603
EMS511.EMSSOT,0

EMS346.EMS63, EMS376,EMS262
EMS511.EMS507,EMS505.0
EMS63,EMS333,EMS350, EMS363, EMS310, EMS262
EMSS11,EMSS501,0

EMS63,EMS357 ,EMS36, EMS372
EMSS11,EMS501,0

EMS63,EMS356, EMS360,EMS15
EMSS11,EMS501.0

EMS63, EMS356, EMS361,EMS15
EMS511,EMS501,0

EMS63, EMS356, EMS4 1

EMSS11,EMSS501.,0

EMS&1,EMS377 ,EMS342,EMS365,EMS63,EMS332
EMS511,EMSS501,0

EMS367 . EMS353. EMS365,EMS63,EMS401
EMS511.EMS503.EMS507 .0

EMS16,EMS377.EMS372  EMS365, EMS64  EMS354  EMS3
EMS511,EMSS05, EMSS01,0

EMS300.EMS65 . EMS307, EMS2
EMSS511.EMSS02,EMSS0%,0

EMS56,EMS377 ,EMS376.EMS252,EMS372,EMS350
EMS65 . EMS40)
EMSS11,EMSS02, EMSS03, EMSS01,0
EMS300,EMS66 ,EMS 307, EMS2
EMSS11.EMSSOT . EMSS03.0

EMS15,EMSL00, EMS372,EMS350, EMS66, EMS4O]
EMS511,EMSS503,EMSS501.0

EMS&6 , EMS 336 EMS340,EMS 15, EMS406, EMS405 , EMS604
EMSS11,EMS50%.0
EMS403 EMS604 . EMS4L02,EMS21 ,EMS377
EMS511 . FMS503
EMS536,EMS335.0

SEG 0143
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343 037340
344 037356
345 037364
346 037374
347 037402
348 037412
349 037420
350 037432
351 037436
352 037444
353 037454
354 037462
355 037500
356 037506
357 037520
358 037524
359 037532
360 037550
361 037556
362 037566
363 037574
364 037604
365 037612
366 037624
367 037630
368 037636
369 037646
370 037654
371 037672
372 037700
373 037712
374 037716
375 037724
376 037742
377 037750
378 037760
379 037766
380 037776
381 040004
382 040016
383 040022
384 040030
385 040040
386 040046
387 040056
388 040C64
389 040072
390 040100
391 040116
392 040124
393 040136
364 040142
395 040150
396 040160
267 040166
398 040176
399 040204

ATV RN, TNV J/ D7 ¢ UVDORL O

ERROUR MESSAGE TABLE

044 705
052427
044534
052427
042773
052427
051253
052427
042773
044762
052427
044705
052427
051253
052427
042773
044705
052427
0445 34
052427
042773
052427
051253
052427
042773
044762
052427
044705
052427
051253
052427
042773
044705
052427
044534
052427
042773
052427
051253
052427
042773
045074
052427
044762
052427
044705
052427
044705
052427
051253
052427
042375
0462375
052427
042375
052427
042773

4

050124
(52070
051227
052070
051016
052070
052660
052070
050101
050037
052070
050124
052070
052705
052070
050101
050124
052070
051227
052070
051016
052070
052705
052070
050101
050037
052070
050124
052070
052723
052070
050101
050124
052070
051227
052070
051016
052070
052723
052070
050101
051227
052070
050037
052070
050521
052070
050124
052070
052743
052070
050124
051016
052070
051033
052070
051314

Lo AAL RS AVL IRVLV)

050157
000000
051333
0000C0
051333
000000
051244

000000
051333
000000
050157
000000
051244

000000
050157
000000
051333
000000
051333
000000
051244

000000
051333
000000
050157
000000
051244

000000
050157
000000
051333

051244

000000
051333
000000
051333
000000
051356
000009
050157
000000
051244

000000
051333
000000
051333
000000
051333

EMI2463:
EMT264: .
EMT245:
EMT246:

EMT247: .
EMTZ50: .
EMT251: .

EMT252:
EMT253: .
EMT254:
EMT255: .

EMTZ256: .
EMTZ2S57: .
EMT260:

EMT261: .
EMT262: .
EMT263: .
SMT264:

EMTZ265: .
EMT266: .
EMT267:
EMT270:
EMT271:

EMTZ272:
EMT2/3:
EMT274:

=AFN=C

Vv

CY L0 FALE OY=0O

EMS66, EMS336 EMS340,EMS26, EMS404 , EMS4OS  EMSG0"
EMSS11,EMS50%.0

EMS63, EMSL0T . EMS405 , EMS604

EMSS511,EMS50%.0

EMS36, EMS370.EMS405 , EMS604

EMSS11,EMSS0%,0

EMS403 . EMS604 . EMS402, EMS24 ,EMS377
EMSS17.EMSS03

EMS36,EMS335,0

EMS67.EMS332 EMS4L05 ,EMSE04

EMSS11,EMSS05.0

EMS66, EMS 336, EMS340,EMS 1S, EMS406, EMS40S , EMS605
EMSS11,EMS50%.,0

EMSL03 . EMSE05 . EMS402,EMS21,EMS377

EMSS517, EMS503

EMS36,EMS33S5.0

EMS66 , EMS336 EMS340 . EMS26, EMS404 , EMS405 . EM5COS
EMSS11,EMSS05.0

EMS63, EMS401,EMS405, EMS605

EMsS11,Ems50%.0

EMS36,EMS370 ., EMS405 , EMS605

EMS511,EM550%.0
EMS403.EMS605 . EMS402,EMS24  EMS 277
EMSS511.EMS503

EMS36,EMS335.0

EMS67 . EMS332 EMS405, EMS605

EMSS11,Er$505.0
EMS66, EMS336,EMS340,EMS 15, EMS406, EMS405 , EMS606
EMSS11,EMS505,0

EMS403 . EMS606. EMS402,EMS21 EMS377
EMSS11.EMS503

EMS36,EMS335.0

EMS66 . EMS336 EMS340. EMS26,EMS404 , EMS405 . EMS606
£MSS11,EMS50%.0

EMS63,EMSL01 ,EMS405 . EMS606

EMSS11,EMSS505.0

EMS36,EMS370,EMS405, EMS606

EMS511,EMS50%5.0
EMSL03. EMSE06. EMS402, EMS24 L EMS377
EMSS11.EMS503

EMS36.EMS335.0

EMS70,EMSL01 ,EMS40S , EMS606

EMSS11,EMS503,0

EMS67 ,EMS332, EMS405 . EMS606

EMSS11,EMS505.0

EMS66, EMS356,EMS407

EMSS11,EMS50%.,0

EMS66, EMS336,EMS340.FMS 15, EMS406 , EMS40S5 . EMS607
EMSS11,EMS50%.0
EMS403.EMS607  EMS402,EMS21 EMS377
EMSS11.EMSS03

EMS27.EM5336.0

EMS27.EMS370 EMS405, EMS607
EMSS11,EMSS0%,0
EMS27,EMS371,EMS4CS ,EMS607
EMSS511,EM550%.0
EMS36,EMS406 ,EMS405 , EMS607

SEQ 0144
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00 060214
401 040222
402 040232
403 040242
404 040252
405 0640260
406 040276
407 040304
408 040316
409 040322
410 040330
411 040340
412 040346
473 040356

052427
Q63753
052427
044762
052427
044705
052427
051253
052427
042375
045074
052427
047151

052427

"IRMQBO RMOS/3,2 DSKLS TST 2
FRROR MESCSAGE TABLE

052070
051227
052070
050037
052070
050124
052070
052743
052070
050124
051227
052070
046670
052115

¢ 12
MATRO yOé.OO 4L-APR-81 01:29:56 PAGE 39-7

00000V
051333
052020
051333
000000
050157
000000
051244

000000
051333
000000
050170
000000

EMT275:
EMT276:
EMT277:
EMT300:

EMT3I01:
EMT302:

.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
.WORD
. WORD
. WORD
. WORD
.WORD
.wWORD
.WORD
.WORD

EMS511,EMS503,0

EMS53, EMSL0T,EMSL0S, EME 607
EMS511,EMSS0S . EMS505.0
EMS67,EMS332 T EMSL0S, EMS607
EMSS17,EMS50%.0
EMS66,EMS336,EMS340, EMS26, EMC 404 ,EMS405 ,EMS607
EMS511,EMS50%.0

EMS403.EMS607. EMS402,EMS24  EMS377
EMS511.EMS503

EM327 ,EMS336.0

EMS70.EMSL01.EMS4C EMS607

EMS511,EMS503,0

EMS300.EMS255. EMS34 1, EMS600

EMS511.EMSS504 .0

SEQ 0145

mmmmmmmmmmanm W
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“RROR MESSAGE

B wd e d d b d D d

VNP AN WA = OO NN NN

040364
040370
040374
040400
040404
040410
040414
040420
040424
040430
0404 34
040440
040444
040450
040454
040460
0460464
040470
060474

TABLE
052761

054421

000000

000000

D

MATRC v06.00 4-APR-81 01:29:56 PAGE

EMTT:
EHT?:
EMTS:
EHT?Z:
EMT47:
EHTSZ:
EHTS?7:
EHTHT:
EHTES:
tEHI71:
EHT?4

EHT11S:
EHT130:
EHT132:
EHTI142:
EHT14S:
EHT150:
EHT213:
ENTZ20:

.WORD
.WORD
.WORD
+WORD
.WORD
.WORD
.WORD
.WORD
.WORD
«WORD
. WORD
. WORD
.WORD
.WORD
.WORD
. WORD
. WORD
.WORD
.WORD

EHT,

OOO0OOOQOOO

12
40

SEQ 0146

0 .~

nDDODHIHHAP AN
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ERROR MESSAGE TABLE SEQ 014

* 060500 054460 EDT .WORD  ED]

¢ 040502 054470 EDTZ .WORD  EDZ

3 040504 Q54474 EDT5:  .WORD  EDS

& 040506 054502 EDT47: LWORD  ED47
5 060510 054512 EDTS52: .WORD EDS2
6 040512 054524 EDTS7: .WORD  EDS7
7 040514 054532 EDT61: .WORD  ED6T
8 040516 (56544 EDT6S5: .WORD  ED6S
9 040520 056554 EDT71: .WORD ED71
10 0640522 054470 EDT74: .WORD EDZ2
11 0405246 (054564 EDT115: .WORD ED115
12 040526 054576 EDT130: .WORD ED130
13 040530 054564 EDT132: .WORD ED115
'6 060532 054612 EDT220: .WORD  ED220

+« 4 -4 4 t

el ol i a X e Koo Rookio)
Ll -

DY
r?



1 0640534
2 040536
3 040540
45 0640542
5 040544
6 040546
7 040550
8 040552
3 040554
10 040556
"1 040560

"ZRMQBO RMQS/3/2 DSKLS TST
ERROR MESSAGE TABLE

054676
054621
054622
054624
054616
054616
056621
054624
054630
054624
C54622

M TR I TR T M M my
=t g f g e —f —f —f —¢
M=t =2 —a = NN NNIRY —

mmmmrmmmmmmm
NI NN = I A~y -0 ee

QNI 50 20 o0

MACRO v04.00 4-APR-81 01:29:56 PAGE 4/

.WORD
.WORD
.WORD
.WORD
.WORD
. UORD

: .WORD
: JWORD
: WORD
: .WORD

~

(=

MTThMTTYTT T TTTTI TR TR TR -
NAAN

mmmmmmmmmmnmrr
VIV =2 WIRJ — NN —

SEQ 0148
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ERROR MESSAGE TABLE SEQ 0149

1 060562 16 117 116 EMS1:  LASCIZ QNONEXISTENT DEVICE 'NED'' (RM(S2.BIT 12) a

2 040633 103 117 116 EMS2:  .ASCIZ Q@CONTROLLER CLEAR '‘CLR" (RMCS2,BIT 05) a

3 040702 106 125 116 EMS3:  .ASCIZ @FUNCTION CODE (RMCST, BITS 01°- 05) a

& 040747 125 116 125 EMS&:  .ASCIZ QUNUSED BIT POSITIONS OF a

5 041000 104 105 126 EMSS:  .ASCIZ @DEVICE AVAILABLE 'DVA’' (RMCS1, BIT 11) a

6 041050 120 101 122 EMSé:  .ASCIZ @PARTIY ERROR 'PAR'' (RMER1, BIT 03) @

7 041114 104 10 124 EMS7:  _ASCIZ &DATA PARITY ERROR 'DPE™ (RMER2, BIT 03) a

8 041165 120 101 122 EMS10: .ASCIZ @PARITY TEST "PAT'' (RMCS2, BIT 04) @

9 061230 115 101 123 EMS11: .ASCII @MASSBUS CONTROL BUS PARITY ERROR 'M(PF'’ @

10 041300  05¢ 122 115 LASCIZ R(RMCST, BIT 13) a
11 041321 111 114 114 EMS12: .ASCIZ @ILLEGAL REGISTER ERROR ''ILR‘ (RMER1, BIT 01) a
12 041377 104 11 107 EMS13: .ASCIZ @DIAGNOSTIC MODE 'OMD'™" (RMMR1, BIT 00) a
13 041446 115 105 104 EMS14: _ASCIZ QMEDIUM ON LINE 'MOL‘" (RMDS, BIT 12) a
14 041513 115 101 111 EMS1S: ,ASCIZ QMAINTENANCE UNIT READY 'MUR'' (RMMR1, BIT 09) a
15 041571 115 101 111 EMS16: .ASCIZ QMAINTENANCE WRITE PROTECT 'MWP'' (RMMR1, BIT 03) a
16 061652 127 122 111 EMS17: .ASCIZ SWRITE LOCK 'WRL'‘ (RMDS, BIT 11) @
17 041713 104 105 126 EMS20: .ASCIZ @DEVICE CHECK 'DvC'' (RMER2, BIT 07 a
18 041757 115 101 111 EMS21: .ASCIZ QMAINTENANCE DRIVE FAULT ‘MDF'' (RMMR1, BIT 06) @
19 042036 125 176 123 EMS22: .ASCIZ QUNSAFE STATUS 'NS'' (RMERT, BIT 14) @
20 C42103 123 105 105 EMS23: .ASCIZ QSEEK INCOMPLETE STATUS ‘'SKI'’ (RMER2, BIT 14) a
21 042161 115 10 111 EMS24: .ASCIZ GMAINTENANCE SEEK ERROR 'MSER'' (RMMRT, BIT 07) a
22 042240 120 117 123 EMS25: .ASCIZ @POSITIONING IN PROGRESS ‘PIP'" (RMDS, BIT 13) a
23 062316 115 101 117 EMS26: .ASCIZ GMAINTENANCE ON CYLINDER ‘MOC'' (RMMRT, BIT 08) a
24 042375 105 116 104 EMS27: .ASCIZ QEND OF BLOCK 'EBL™ (RMMR1, BIT 13) a
25 042441 104 11 101 EMS30: .ASCIZ @DIAGNOSTIC END OF BLOCK ‘DEBL'' (RMMR1, BIT 13) a
26 042521 114 101 123 EMS31: .ASCIZ QLAST SECTOR STATUS '1S'' (RMWR1, 81T 02) a
27 042572 114 101 123 EMS32: .ASCIZ aLAST SECTOR/TRACK STATUS "LST'* (RMMR1, BIT 01) &
28 042652 123 105 103 EMS33: .ASCIZ QSECTOR ADDRESS BITS OF @
29 042702 124 122 101 EMS34: .ASCIZ WTRACK ADDRESS BITS OF @
30 042731 126 117 114 EMS35: _ASCIZ QVOLUME VALID 'VV'' (RMDS, BIT 06) @
31 042773 107 117 040 EMS36: .ASCIZ @GO BIT (RMCS1, BIT 00) @
32 043023 103 131 114 EMS37: .ASCIZ aCYLINDER ADDRESS BITS OF @
33 043055 114 101 123 EMS40: .ASCIZ @LAST BLOCK TRANSFERRED, '1BT'’ (RMDS, BIT 10) a
34 043133 103 117 115 €MS41: .ASCIZ QCOMPOSITE ERROR 'ERR' (RMDS. BIT 14) a
35 043201 103 117 115 EMS42: .ASCIZ QICOMMAND SEQUENCER TEST BIT “'TST'' (RMMR2. BIT 12) a
36 043263 104 122 111 EMS43: _ASCIZ @DRIVE READY STATUS "DRY' (RMDS, BIT 07) a
37 043334 103 117 116 EMS44: .ASCIZ QCONTINUE '‘CONT'' (RMMR1, BIT 06} @
38 043375 111 116 126 EMS45: .ASCIZ RINVALID COMMAND ERROR “IVC'* (RMER2. BIT 12) a
39 043452 114 117 123 EMS46: .ASCIZ 3LOSS OF SYSTEM CLOCK ERROR 'LSC'* (RMER2, BIT 1) a
40 043534 117 103 103 EMS47: .ASCIZ QO0CCUPIED 'DCC'' (RMMR1, BIT 15) a
41 043574 111 114 114 EMSS0: .ASCIZ QILLEGAL FUNCTION ''ILF* (RMER1, BIT 0) a
42 043643 117 106 106 EMS51: .ASCIZ QO0FFSET DIRECTION ‘OFD'' (RMOF, BIT 07) a
43 043712 117 106 106 EMS52: .ASCIZ QOFFSET MODE 'OM' (RMDS, BIT 00) @
44 043753 122 125 116 EMS53: _ASCIZ @RUN AND GO 'RG'‘ (RMMR1, BIT 14) @
45 044014 111 116 126 EMS54: .ASCIZ QINVALID ADDRESS ERROR “'IAE'* (RMER1, BIT 10) @
46 046071 101 104 104 EMSS55: .ASCIZ @ADDRESS OVERFLOW ERROR ‘'AOE'' (RMERT, BIT 09) a
47 046147 122 105 107 EMS56: .ASCI] SREGISTER MODIF ICATION REFUSED ERROR @
48 0646213 042 122 115 ASCIZ @ RMR'' (RMER1, BIT 02) @
49 044242 104 122 111 EMSS7: .ASCIZ QDRIVE REQUEST REQUIRED STATUS 'DRQ'' (RMDT, BIT "1) a
50 044326 120 122 117 EMS60: .ASCIZ SPROGRAMMABLE STATUS "PGM'' (RMDS, BIT 09) a
51 044400 104 122 111 EMS61: .ASCIZ QDRIVE PRESENT STATUS 'DPR'' (RMDS, BIT 08) a
52 044453 120 117 122 EMS62: .ASCIZ @PORT REQUEST FLOP "ROA,RQB" (RMMR2, BITS 15,14) a
53 044534 101 126 124 EMS63: _ASCIZ QATTENTION “'ATA™ (RMDS, BIT 15) a
54 044574 127 122 111 EMS64: .ASCIZ SWRITE LOCK ERROR 'WLE™ (RMERT, BIT 11 @
55 044644 105 130 103 EMS65: .ASCIZ QEXCEPTION ‘REX" (RMMR1, BIT 12) @ )
56 044705 171 116 126 EMS66: .ASCIZ QINVALID COMMAND ERROR “IVC'* (RMER2, BIT 12V &
57 044762 124 101 107 EMS67: .ASCIZ QTAG BUS (RMMRZ, BITS 00-09) OR TAG CONTRC. &
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ERROR MESSAGE TABLE

58 065036 1°4 m 116 LASCIZ
23 0465074 123 105 101 EMS?70: _ASCIZ
61 0465142 117 120 105 EMS?1: _ASCIZ
€2 045221 104 111 125 EMS72: .ASCIZ
63 065277 104 122 ‘11 EMS73:  (ASCIZ
64 045347 115 101 111 EMS74: (ASCIZ
£5 045422 115 101 111 EMS75: LASCIZ
656 045476 106 117 122 EMS76: .(ASCIZ
67 045537 123 105 103 EMS77: _ASCIZ
68 045602 120 122 117 EMS100: .ASCIZ
09 045642 115 101 111 EMS101: .ASCIZ
70 045716 114 117 117 EMS102: .ASCIZ
71 045764 127 122 111 EMS103: .ASCIZ
72 046024 110 105 101 EMS104: ASCIZ
73 046051 110 105 101 EMS105: _ASCIZ
764 046112 105 116 101 EMS106: .ASCil
75 046157 110 105 101 EMS107: .ASCIZ
76 046167 122 105 101 EMS110: .ASCIZ
77 (466226 110 105 101 EMS111: .ASCIZ
78 046264 104 101 126 EMS112: .ASCIZ
79 046302 '04 101 124 EMS113: _ASCIZ
80 046341 105 116 101 EMS114: _ASCIZ
81 046407 105 103 103 EMS115: .ASClZ
82 046424 105 103 103 EMS116: .ASCIZ
83 046437 104 111 123 EMS250: .ASCIZ
B4 046475 103 117 116 EMS251: .AS(CIZ
85 046541 105 122 122 EMS252: .ASCIZ
86 046574 105 122 122 EMS253: _ASC]Z
87 046627 115 101 111 EMSZ254: .ASCIZ
88 046670 104 105 123 EMSZ255: .ASCIZ
89 046732 117 106 106 EMS256: .ASCIZ
90 046762 104 122 111 EMSZ257: .ASCIZ
91 047016 110 117 114 EMS260: .ASCIZ
92 047047 123 105 122 EMS261: .ASCIZ
gz 047106 101 124 124 EMS262: .ASCIZ
95 047151 103 101 116 EMS300: .ASCIZ
96 047167 103 101 116 EMS301: .ASCIZ
97 047212 101 116 131 EMS302: .ASCIZ
98 047237 127 111 124 EMS303: _ASCIZ
99 047250 105 122 122 EMS304: .ASCIZ
100 047257 101 040 117 EMS306: .ASCIZ
101 047273 125 123 111 EMS307: .ASCIZ
102 047334 101 040 132 EMS310: .ASCIZ
103 047351 105 126 105 EMS311: ,ASCIZ
106 047415 124 110 105 EMS312: .ASCIZ
105 047453 101 040 123 EMS313: _ASCIZ
106 047504 101 120 120 EMS314: .ASCIZ
107 047533 101 120 120 EMS315: _ASCIZ
108 047561 122 105 107 EMS316: .ASCIZ
109 047602 061 040 050 EMS317: _ASCiZ
110 047622 062 040 05C EMS320: .ASCIZ
111 047642 064 040 050 EMS321: .ASCI!Z
112 047662 070 040 050 EMS322: _AS(CIZ
113 047702 101 114 176 EMS323: ,ASCIZ
14 047721 101 114 114 EMS324: _ASCIZ

H 12
01:29:56 PAGE 43-1

ALINES (RMMRZ, BITS O 11,13, a
@SEARCH ENABLE "ESRC’" (RMMR 1, BlT 11) a

QOPERATION IMCOMPLETE ERROR 'OPI'‘(RMER1 BIT13) 3
aDISABLE SEARCH TIMEQUT 'MSEN'' (RMMRT BIT 12) 3
aDRIVE TIMING ERROR 'DTE''(RMER?,BIT 12) a
IMAINTENANCE INDEX PULSE Ml”(RMMR1 BIT 2) a
AMAINTENANCE SECTOR PULSE 'MS’''(RMMR1 BIT 5) 3
af ORMAT BIT "FMT16'" (RMOF ,BIT12) @

aSCCTOR COMPARE 'MSC''(RMMR1 BIT 1) a

@PROM STROBE 'W('' (RMMR1 BIT 5) @

SMAINTENANCE BIT CLOCK 'M(LK'’ (RMMR1 BIT11) a
SLOOKING FOR SYNC 'PLFS''(RMMR1,BIT10) a
aWRITE GATE 'BB00'' (RMMR2 BITO) a

@HEADER SYNC PATTERN a

@HEADER AREA 'PHA'" (RMMR1 BIT 7) a

JENABLE CRC OUT “ECRC'’ (RMMR1 BIT 9) 3
aHEADER @

@READ GATE '‘BRO1''(RMMR? BIT 1) 3

a+EADER ERROR a3

aDATA TIMING SEQUENCER OUTPUT @

aDATA AREA 'PDA'’ (RMMR1 BIT 8) a

IENABLE ECC OUT "EECC'' (RMMRT, BIT 4) 3

dECC PATTERN 3

aECC ERROR a

aDISK ADDRESS REGISTER (RMDA) a

ACONTROL STATUS REGISTER #1 (RM(CST) a

adERROR REGISTER #1 (RMER1) a

@ERROR REGISTER #2 (RMER2) a

AMAINTENANCE REGISTER #1 (RMMR1) @

aDESIRED CYLINDER REGISTER (RMD(C) a

@OFFSET REGISTER (RMOF) a

aDRIVE TYPE REGISTER (RHDT‘ a

aHOLDING REGISTER (RMHR) 3

aSERIAL NUMBER REGISTER (RMSN) a

SATTENTION SUMMARY REGISTER (RMAS) a

a(ANNOT CLEAR a

dCANNOT WRITE/READ a

SANY DEVICE REGISTER a

aWwITHOUT a

oERROR a

@A ONE FROM a

AUSING MASSBUS INITIALIZE, [.E.. o
aA ZERO FROM a

8EVERY DEVICE REGISTER BIT POSITION a
aTHE FOLLOWING BITS ARE STUCK a

@A SHIFTING ONE BIT FROM a
JAPPEARS STUCK AT ZERO @

SAPPEARS STUCK AT ONE a

@REG]STER SELECT a

al (1,2,4.8.16) a
a2 (1,2,4.8,16)
3 (1,2,4,8,16) a
a8 (1,2,4,8,16)
@ALL ONES FROM a

@ALL ZEROS FROM 3

SEQ 0150

LLLRLLULLLLLLLLLLY B .

vtvert 3 3344 S Ed dddpddd il d bt
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€l

FRROR MESSAGE TABLE SEQ 0151 R-

115 047741 101 124 040 EMS325: .ASCIZ @AT ZERO 3 5

116 047752 101 124 040 EMS326: .ASCIZ QAT ONE @ $<

17 047762 054 040 117 EMS327: .ASCIZ a, OR @

118 047770 015 012 103 EMS330: .ASCIZ <CR><LF>aCS MBA (LRL & -

119 050007 103 101 116 EMS331: .ASCIZ RCANNOT READ ZEROS FROM &

120 050037 MM 123 040 EMS332: .ASCIZ @IS INCORRECT @

121 050055 m 123 040 EMS333: .ASCIZ2 @IS NOT SET 3

122 050071 111 123 040 EMS334: .ASCIZ @IS SET @ - $S

123 G50101 123 110 117 EMS335: .ASCIZ @QSHOULD NOT BE SET a $s

124 050124 123 110 117 EMS$S336: .ASCIZ QSHOULD BE SET a

125 050143 103 101 116 EMS337: .ASCIZ QCANNOT SET a $7

126 050157 102 105 103 EMS340: .ASCIZ QBECAUSE a

127 050170 125 123 111 EMS341: .ASCIZ QUSING 3 $T

128 050177 104 125 122 EMS342: _ASCIZ @DURING REGISTER TRANSFER a $7

129 050231 125 116 105 EMS343: .ASCIZ QUNEXPECTED & $7

130 050245 102 125 123 EMS344: .ASCIZ @BUS TIMEOUT (04 TRAP) @ 8T

131 050274 102 131 040 EMS34S: ASCIZ @BY REGISTER TRANSFER a ST

132 050322 103 101 116 EMS346: .ASCIZ SCANNOT RESET @ $Ti

133 050340 127 111 126 EM3347: .ASCIZ aWwITHOUT SETTING a $7

134 £50361 102 125 124 EMS350: .ASCIZ aBUT a 31

135 050366 127 101 123 EMS351: .ASCIZ awAS RESET BY @ $T

136 0504604 127 1C1 123 EMS352: .ASCIZ aWAS SET BY a $T

137 050420 111 116 040 EMS353: .ASCIZ aIN DIAGNOSTIC MODE a 31

138 050444 11 123 040 EMS3S4: .ASCIZ alS INCORRECT ACCORDING 10 @

139 050477 103 101 116 EMS355: .ASCIZ @CANNOT INCREMENT a t 3

140 050521 127 101 123 EMS356: .ASCIZ @WAS NOT SET BY a

141 050541 127 101 123 EMS357: .ASCIZ aWAS NOT RESET BY a

142 050563 060 040 124 EMS360: .ASCIZ 30 TO 1 TRANSITION OF & 31

143 050611 061 040 1246 EMS361: .ASCIZ @1 TO O TRANSITION OF & sTI

144 050637 111 23 0640 EMS362: .ASCIZ @IS INCONSISTENT 3 t 3L

145 050660 103 101 116 EMS363: .ASCIZ CANNOT READ o $T

146 050675 12 105 123 EMS364: .ASCIZ QTEST PATTERN IN &

147 050716 101 116 104 EMS365: .ASCIZ QAND @

148 050723 103 101 116 EMS366: .ASCIZ SCANNOT INITIALIZE a

149 050746 124 110 105 EMS367: .ASCIZ Q@THE COMMAND SEQUENCER HAS BEEN CLOCKED @

150 051016 122 105 123 EMS370: .ASCIZ SRESET EARLY &

751 051033 104 111 104 £EMS371: .ASCIZ aDID NOT RESET ON TIME a £7)

152 051062 104 125 122 EMS372: .ASCIZ @DURING COMMAND EXECUTION a $TF

153 051114 124 117 040 EMSZ73: .ASCIZ aT0 3 $TF

154 051120 127 111 124 EMS374: _ASC12 aWlTH ANY COMBINATION OF a $TF

155 051151 102 131 040 EMS375: .ASCIZ a3BY READING @ ST/

156 051165 102 131 040 EMS376: .ASCIZ aBY WRITING a3 34,

157 051201 127 101 123 EMS377: .ASCIZ aWAS SET a

158 051212 127 101 123 EMS400: .ASCIZ @WAS NOT SET 3

159 051227 104 111 104 EMS401: .ASCIZ @DID NOT SET @

160 051244 127 110 111 EMS402: .ASCIZ awWHILE a

161 051253 103 117 115 EMS403: .ASCIZ @COMMAND SEQUENCER DID NOT ABORT a $1i

162 051314 127 101 123 EMS404: .ASCIZ a@WAS NOT RESET a 5T

163 051333 104 125 122 EMS405: .ASCIZ @DURING a $T:

164 051343 127 101 123 EMS406: .ASCIZ @wWAS RESET @ $7

165 051356 123 105 101 EMS407: .ASCIZ QSEARCH TIMEOUT a 3

166 051376 101 106 124 EMS410: .ASCIZ QAFTER @ $T)

167 051405 127 101 123 EMS411: .ASCIZ awWAS CHANGED a $T

168 051422 123 105 124 EMS412: _ASCIZ @&SET EARLY a 5}‘

169 051435 111 116 103 EMS413: .ASCIZ @INCORRECT a g.‘

170 051450 103 101 1'6 EMS414: _ASCIZ QCANNOT DETECT a r:

171 051467 127 101 123 EMS415: .ASCIZ awAS SIMULATED a $
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ERROR MESSAGE TABLE SEQ 015, ~
172 051506 103 17z 122 EMS416: .ASCIZ QCORRECT a
173 051517 104 125 122 EMS617: _ASCIZ QDURING WRITE a b S
174 051535 107 105 116 EMS420: ,ASCIZ QGENERATED a tt
175 051550 104 125 122 EMS421: _ASCIZ QSDURING READ o } 95
};g 051565 1M1 116 103 EMS422: .ASCIZ QINCORRECT DATA TRANSFERRED TO MEMORY @ %J!

; J
178 051633 on 104 105 EMSS500: .ASCI] @ DEVICE IS NONEXISTENT ,a<CR><LF>  3.{
179 051664 c1 104 105 LASCII @ DEVICE IS SWITCHED TO OTHER PORTQ<LR><LF> £ x(
180 051727 01 124 122 LASCIZ @ TRANSCEIVER ENABLE SWITCH IS OFFI<CR><LF> X
181 051773 on 1R R 106 EMSS01: .ASCIZ2 a [F MODULE, M7686,a<CR><LF> R Y
182 052020 on 115 101 EMS502: .ASC!Z a MASSBUS TRANSCEIVER, MS5922 OR M5923 S<CR><LF > .4
183 052070 011 103 123 EMSS03: _ASCIZ a CS MODULE, M7684,a<CR><LF> Ale
186 052115 011 194 123 EMSS504: _ASCIZ @ DS MODULE, MB685/M7685,a<CR><LF> Al
185 052150 011 104 105 EMSS05: .ASCIZ @ DEVICE [S SWITCHED TO A/B PORT POSITION®<CR><LF> ABJ-
186 (052223 011 104 105 EMSS506: .ASCIZ @ DEVICE IS NOT AN RM0S5/3/2, ORa<CR><LF> A(
187 052264 on 104 105 EMS507: .ASClZ @ DEVICE IS SWITCHED TO PROGRAMMABLE PORT POSITION, ORa<(R><LFf> ACT
188 052354 oM 101 123 EMSS10: .ASCIZ @ ASSUMING THE RH CONTROLLER HAS NO FAULT@<CR><LF> - ACF
189 052427 015 012 011 EMSS511: _ASCIlI <CR><LF>a PROBABLE FAULT(S) :@<CR><LF> ADC
13? 052456 o1 050 116 ASCIZ o (NOT INCLUDING CABLES CR CONNECTORS)@<CR><LF> l ng
192 052526 122 105 101 EMS600: .ASCIZ @QREAD IN PRESET COMMAND o ADL
193 (052556 1z 106 106 EMS601: .ASCIZ QOFFSET COMMAND a ADC
194 052576 122 105 124 EMS602: .ASCIZ QRETURN TO CENTER CENTER COMMAND a ADC
195 052637 122 105 114 EMS603: .ASCIZ SRELEASE COMMAND a . ADC
196 052660 122 105 103 EM™S604: .ASCIZ GSRECALIBRATE COMMAND a - ADL
197 052705 123 105 105 FErS605: .ASCIZ QSEEK COMMAND a ADL
168 052723 123 105 101 EMS606: .ASCIZ QSEARCH COMMAND a ADL
199 052743 104 01 124 EMS607: _ASCIZ @DATA (OMMAND 3 :g%

ADL
ADE
ADL
ADC
ADE
ADt
ADR
AF A
AEN
Af A
AL L
AMA
AMA
AMA
AMA
AMA
AMA
AMA
AMA
AMS
AMS
AMS
AMT
AMT
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ERROR MESSAGE TABLE SEQ 0153

1 052761 105 130 20 el LASCI] QEXPCTD RECEVD REGSTRa<(RLF>

2 053010 123 124 T .ASCIZ Q@STATUS STATUS ADRESSa

3 053037 040 1C¢ 101 EHZ: .ASCI] @ BASEQ<CRLF>

& 053045 101 104 122 EH3: .ASCI1Z QADRESSa

5 053054 105 130 120 EHS: LASCI]  QEXPCTD  STUCKA<CRLF>

6 053073 122 105 123 LASCIZ QRESULT BIT(S)a

7 053112 105 130 120 EHW7: .ASCIZ AQEXPCTD RECEVDD

8 053131 040 106 111 EH47: .ASCIZ @ FIRST SECOND CRCY

9 053157 105 130 120 EH52:  .ASCII QEXPCTD RECEVD EXPCTD RECEVDR<CRLF>
10 053216 106 138 122 LASCIZ Q@FIRST  FIRST  SECOND SECONDa
11 053255 122 105 103 EHS57: ASCI] QRECEVD DRVTYPa<CRLF>
12 053274 104 122 126 .ASCIZ QDRVTYP REGADR®
13 053313 040 105 130 EH61: ASCIZ @ EXPECTED ECC RECEIVED ECCa
16 053351 105 130 120 EH65: ASCII QEXPCTD RECEVD TESTa<CRLF>
'5 053376 123 124 101 LASCIZ QSTATUS STATUS REGSTRa
16 053425 105 130 120 EH71: ASCI] QEXPCTD RECEVD  TEST@<(CRLF>
17 053453 123 124 101 .ASCIZ AQSTATUS STATUS PATTRNa
18 053502 105 130 120 EH115: L.ASCII GEXPCTD RECEVD REGSTR  TESTa<CRLF>
19 053540 123 124 101 .ASCIZ QSTATUS STATUS ADRESS PATTRNa
20 C53577 105 130 120 EH130: .ASCII QEXPCTD RECEVD REGSTR TEST  OFFSET@<CRLF>
21 053646 123 124 101 .ASCIZ QSTATUS STATUS ADRESS PATTRN REGSTRa
c2 053715 105 130 120 EM132: .ASCI] @QEXPCTD ACTUAL REGSTR OFFSETAR<CRLF>
23 053754 103 117 125 ASCIZ @COUNT  COUNT  ADRESS REGSTRa
26 054013 105 130 120 EH142: .ASCI] QEXPCTD RECVED REGSTR OFFSETR<(RLF>
25 054052 123 124 101 LASCIZ QSTATUS STATUS ADRESS REGSTRa
26 054111 105 130 120 EH145: _ASCI] SEXPCTD ACTUAL REGSTR RMER]  RMER2a<CRLF>
27 056157 103 115 120 .ASCIZ QCMPERR (MPERR ADRESS PATTRN PATTRNG
28 054226 105 130 120 EH150: ASCII @EXPCTD ACTUAL REGSTR FUNCTION@<CRLF>
29 054266 122 105 123 LASCIZ GQRESULY RESULT ADRESS (ODEA
30 054324 105 130 120 EH213: _ASCII QEXPCTD ACTUAL STATUS  TESi1a@<CRLF>
31 054362 122 105 123 LASCIZ QRESULT RESULT ADRESS REGSTRa
32 054421 101 103 126 EH220: _ASCI1 SACTUAL REGST1.a<CRLF>
33 054440 122 105 123 LASCIZ QRESULT ADRE..a3

34 .EVEN
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ERROR MESSAGE TABLE

054460
054470
054474
054502
054512
054524
054532
054544
054554
054564
054576
054612

054616
054621
054622
054624
054630

) el b s d e ek d —d
QNN 2 O 000NN E WA -2

21 054636
22 054636
23 055642

26 054636
27 054636
28 054637
29 054640
30 054656
31 054674
32 054715
33 054732
34 054765
35 055020
36 055052
37 055102
38 055125
39 055157
40 055207
41 055230
42 055257
43 055304
44 055345
45 055375
46 055433
47 055464
48 055512
49 055543
50 055573
51 055622
52 055623
53 055657
54 055713
55 055737
56 055774
57 056020

001140
001136
001140
001174
001174
001142
001200
001140
001140
001140
001140
001142

000
000
00C
000
000

054636

200
200
114
055
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
200
117
055
123
055
040
040

001142
000000
001142
001176
054636
001136
001202
001142
001142
001142
001142
001136

000
000

000
000

L
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001136

000000
001200
001176
000000
001174
001174
001450
001136
001136

000

000
000

md b e e e ek ALY
— b d ad wmd s Y AN

slaelelelelelelel

12

EDI1 -WORD  $GDDAT,$8DDAT, $RDADR,0

EDZ: .WORD  $BDADR.{O

EDS: .WORD  $GDDAT,$BDDAT,0

ED47: "WORD  $TMPQ,$TMP1, $TMP2,0

EDS2: .WORD  $TMPO.BUFFER,$TMP1 LBUFFER+2,0
EDS7: .WORD  $BDDAT,$BDADR,0

ED61: .WORD  $TMP2 $TMP3 $TMPO,STMP1,0
EDGS: .WORD  $GDDAT,$BDDAT,$TMPO, 0
ED71: .WORD  $GDDAT,$BDDAT ,RMHRO, 0

ED11S: .WORD  $GUDAT,$BDDAT.SBDADR,$TMPQ,0
ED130: .WORD  $GDDAT ,$BDDAT,$BDADR,$TMP(Q,$TMP1,0
ED220: .WORD  $BDDAT,$BDADR

EF1: .BYTE 0.0.,0
EF2: BYTE 0

EFS: .BYTE 0.0

EFS57: .BYTE 0,0,0,0
EF130: .BYTIE 0,0.0,0.,0
.EVEN

BUFFER:
BUFONE: .BLKW 258.
BUFTWO: .BLKW  2958.

.=BUFFER

HELP:

LASCI]  <CRLF>

LASCII  <CRLF>

ASCI1  @LIST OF TESTSa<CRLF>

ASCII o= ~a<CRLF>

LASCII all TRANSFER TESTa<CRLF>

ASCII aTe CTOD TESTa<CRLF>

ASCII aT3 MASSBUS INITIALIZE TESTa<CRLF>
LASCII aT4 CLEAR STUCK ACTIVE TESTa<CRLF>
LASCII aTs TRISTATE TRANSFER TESTa<CRLF>
LASCII aTé REGISTER SELECY TESTa<(CRLF>
ASCII a17 DRIVE TYPE TESTe<CRLF>

ASCII armi10 DEVICE AVAILABLE TESTa<CRLF>
ASCIDT aTil SEARCH TIMEOUT TESTa<CRLF>
LASCI1 aT12 SET DTE TESTa<CRLF>

ASCII aT13 FORMAT CHANGE TESTa<CRLF>
LASCII aT1é4 PROM STROBE TESTa<CRLF>

LASCII aTls SYNC WORD COUNT INMIBIT TESTa<(RLF>
.ASCII ol16 SYNC DETECTION TESTa<(CRLF>
ASCII aT17 ABORT SYNC DETECTION TESTa<CRLF>
.ASCII @aT20 SYNC GENERATION TESTa<CRLF>
JASCII  aT2l WRITE HEADER TESTa<CRLF>
ASCII aT2? HEADER COMPARE TEST a<CRLF>
ASCII a123 ECC GENERATION TESTa<(CRLF>
ASCII @124 ECC DETECTION TESTa<CRLF>
LASCII <CRLF>

LASCI] QOPERATIONAL SWITCH SETTINGsa<CRLF>
AS(C]] ge=—emeccecnrrreccrcccccr - a<CRLF>
LASCII  aSWITCH USE@<CRLF>
LASClI @==e==- - e e e e e e e e e a<CRLF>
.ASC}{ a 15 HALT ON ERRORQ<CRLF>

.ASC a 14 LOOP ON TESTa<CRLF>

SEQ 0154
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~ ERROR MESSAGE TABLE

58 056043
59 056100

60
61
62
63
64
65
66
67
68
0%
70
71
72
73

056107
056140
056164
056210
056247
056263
056276
056311
056324
056336
056350
056362

040
040
040
040
040
040
040
040
040
040
040
040
040
040

000200

040
040
040
040
040
040
040
040
040
040
040
040
040
040
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061
061
061
061
040
040
040
040
040
040
040
040
040
040

PP
nunnumunnunununnuvmunmnnnmoom
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el L e L e L 1 o Y Y Yy Sy iy -
L e e R S I Y Y ) Soya

.END

el

200

O = NIWH N NV =MW

M 12
£ &5-1

INHIBIT ERROR TYPEQUTSa<{RLF>
d<CRLF>

INMIBIT ITERATIONSO<CRLF>
BELL ON ERROR&<CRLF>

LOOP ON ERROR®<CRLF>

LOOP ON TEST IN SWR<7:0>a<(CRLF>
TN1283<CRLF>

TNG64B<CRLF>

TN323<CRLF>

TN16a<CRLF>

TNBa<CRLF>

TN4A<CRLF>

TN2R<CRLF>

TN1Q<CRLF>

SEQ 0155

DN"

DP-
DP-
DP
DP*
DR:
DR
CR
DR
DS
DT

DV
DV

EC
EC
EC

D
ED
ED
ED
ED
ED
ED
ED
ED
ED:
ED
ED

ED
ED
ED

ED
ED
ED
ED
ED
ED
ED
ED
EE!
EF
EF
EF.
EF
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SYMBOL TABLE

ABASE -
ACDWY -
ACDWZ =
ACPUOP-
ADDWO =
ADDW1 =
ADDW10=
ADDW11=

AMAMS 1=
AMAMS 2=
AMAMS 3=
AMAMS S —
AMSGAD=
AMSGL G=
AMSGTY=
AMTYP1 -
AMTYP2-
AMTYP3-
AMTYP4 -
AOE =
APASS

APE -
APRIOR=
APT(CSU-
APTENV-
APTSI2=
APTSPO=
ASWRE G=
ATA =
ATESTN=
ATNMSK =
ATNTBL

AUNIT -
ALSWR

176700
000000
000000
000000
000000
000000
000000
000000

= 000000

000000
000000
000000
000000

B8B09
BITO
BIT00
BITO1
BITOZ
B1T03
BIT04
BITOS
BITO6
BITO07
BITO8
BITO9
BIT1
BIT10
BIT11
BIT12
BIT13
BIT14
BIT15
BIT2
BIT3
BIT4
BITS
BIT6
BIT?7
BIT8
BIT9 -
BLNKS1
BLNKS2
BLNKS3
BLNKS4
BOTADR
BOTFLG
BPTVEC-
85¢ =
BUFFER
BUF ONE
SUF TWO
(C -
(H -
(HGADR

L O L | | T L O O 1 T I T o T T T T O T O T O TR T I
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001326
120254
000000
000400
001000
002642
000010
000001
000C02
000004
000010
000020
000040
000100
000200
000400
001000
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
032345
032344
032343
032342
027216
027220
000014
100000
054636
054636
0556472
004000
002000
001330

CHRCNT
CKSWR =
CLKSNC
CLOCK
LR =
CMNSTA
CNSLO1
CNSLO?2
CNSLO3
CNSLO4
CNSLO?7
CNSLOB
CNSLO9
CNTCLR
COMMA
CONT
CPSAVE
(R
CRLF
CYLMSK
DBCK
DBEN
DBL
DCK
DCISP
DEBL
DISPLA
DISPRE
DLT
DMD
DPE
DPEHI
DPELO
DPR
DRIVES
DRQ
DRVCLR
DRY
DSWR
DTE
DULPRT
DVA
DV(
EBL
ECH
ECI
ECRC
EDT
EDT115
EDT130
EDT132
EDT2
EDT220
EDT47

DTS
DTS2
D157

e nn
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mmm

NN WIWNNNCOCOOMNON
N)—d =t b a2 \NO 2N~
NOAOCOCONOO WIS
PONON=2 OO NN
SO NYNSFOONSO—

jelelelelelalslelelel e

004000
001000
040500
040524
040526
040530
040502
040532
040506
040504
040510
040512

l

040514

564

o I~

W= NO 2NN
NSO OON

054544

EH145
EH150
EH2
EH213
EHZ20
EH3
EHL7
EHS
EH52
EHS7
EH61
EH65S
EH7
EH71
EMST
EMS10
EMS100
EMS101
EMS102
EMS103
EMS104
EMST05
EMS106
EMS107
EMS11
EMS110
EMS111
EMS112
EMS113
EMS114
EMS115
EMS116
EMS12
EMS13
EMS14
EMS15
EMS16
EMS17
EMS?2
EMS20
EMS21
EMS22
EMS23
EMS24
EMS25
EMS250
EMSZ51
EMS252
EMS253
EMS254
EMS255
EMS256
EMS257
EMS26
EMS260
EMS261
EMS262

054111

054226
053037
054324
054421

053045
053131

053054
053157
053255
053313
053351

053112
053425
040562
041165
045602
045642
045716
045764
046024
046051
046112
046157
041230
046167
046226
046244
046302
046341
046407
046424
041321
061377
041446
061513
041571
041652
040633
041713
041757
042036
042103
042161
042240
046437
0466475
046541

046574
046627
046670
046732
046762
042316
047016
047047
047106

SEQ 0156
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SYMBOL TABLE SEQ 0157
EMS27 042375 EMS361 050611 EMS52 043712 EMT124 035044 EMT206 036414
EMS3 040702 EMS3C2 050637 EMSS3 043753 EMT125 035062 EMT207 036444
EMS30 042441 EMS363 050660 EMS54 044014 EMT126 035102 EMT21 033050
EMS300 047151 EMS364 050675 EMSSS 044071 EMT127 035120 EMT270 036460
EMS301 047167 EMS365 050716 EMS56 044147 EMTI3S 032720 EMT211 036476
EMS302 047212 EMS366 050723 EMS57 044242 EMT130 035144 EMI212 036514
EMS303 047237 EMS367 050746 EMS6 041050 EMT131 035162 EMT213 036526
- EMS304 047250 EMS37 0463023 EMS6Q 044326 EMT132 035200 EMT214 036556
-~ EMS306 047257 EMS370 051016 EMS600 052526 EMT133 035220 EMT215 036570
- EMS307 047273 EMS371 051033 EMS601 052556 EMT134 035240 EMT216 036610
EMS31 042521 EMS372 051062 EMS602 052576 EMT135 035254 EMT217 036624
EMS310 047334 EMS373 051114 EMS603 052637 EMT136 035272 EMT22 033072
- EMS311 047351 EMS374 051120 EMS604 052660 EMT137 035304 EMT220 036640
EMS31c 047415 EMS375 (©51151 EMS605 052705 EMT14 032736 T OEMT221 036656
EMS313 047453 EMS376 051165 EMS606 052723 EMT140 035322 EMT222 036674
EMS314 047504 EMS377 051201 EMS607 052743 EMT141 035342 EMT223 036712
EMS315 047533 EMS4 040747 EMS61 044400 EMT142 035356 EMT224 036730
EMS316 047561 EMS40 043055 EMS62 064453 EMT143 035374 EM1225 036750
EMS317 047602 EMS400 051212 EMS63 044534 EMT144 035410 EMT226 026772
EMS32 (042572 EMS401 051227 EMS64 064574 EMT145 035432 EMT227 037010
EMS320 047622 EMS402 051244 EMS65 044644 EMT146 035454 EMT23 033116
EMS321 047642 EMS403 051253 EMS66 044705 EMT147 (035472 EMT230 037026
EMS322 047662 EMS404 051314 EMS67 044762 EMTI5 032754 EMT231 037044
EMS323 047702 EMS405 051333 EMS7 041114 EMT150 035504 EMT232 037060
EMS326 047721 EMS406 051343 EMS70 045074 EMT151 035526 EMT233 037102
EMS325 047741 CMS407 051356 EMS71 045142 EMT152 (035540 EMT234 037124
EMS326 047752 EMS41 043133 EMS72 045221 EMT153 035554 EMT235 037152
EMS327 047762 EMS410 051376 EMS73 045277 EMT154 035574 EMT236 037172
EMS33 042652 EMS411 051405 EMS74 045347 EMT155 035614 EMT237 037224
EMS330 047770 EMS412 051422 EMS75 045422 tMT156 035632 EMT26 033142
EMS331 150007 EMS413 051435 EMS76 045476 EMT157 035654 EMT240 037244
EMS332 050037 EMS414 051450 EMS77 045537 EMT16 032772 EMT241 037270
EMS333 050055 EMS415 051467 EMTVEC= 000030 EMT160 035672 EMT242 037314
EMS334 050071 EMS416 051506 EMT? 032460 EMT161 035722 EMT243 037340
EMS335 050101 EMS417 051517 EMT10 032646 EMT162 035740 EMT244 037364
EMS336 050124 EMS42 043201 EMT100 034316 EMT163 035756 EMT245 037402
EMS337 050143 EMS420 051535 EMT101 034336 EMT164 036000 EMT246 037420
EMS34 042702 EMS421 051550 EMT102 034356 EMT165 036022 EMI247 037444
EMS340 050157 EMS422 051565 EMT103 034370 EMT166 036046 b EMT2S 033166
EMS341 050170 EMS43 043263 EMT104 034414 EMT167 036066 EMT250 037462
EMs3.2 050177 EMS44 043334 EMTI105 034434 EMT17 033010 EMT251 037506
EMS343 (50231 EMS45 043375 EMT106 034454 EMT170 036110 EMT252 037532
EMS344 050245 EMS46 0463452 EMTI07 034500 EMT171 Q36122 EMT253 037556
EMS345 050274 EMS47 043534 EMTIT 032664 EMT172 036136 EMT254 037574
EMS346 050322 EMSS 041000 EMT110 034520 EMT173 036154 EMT255 037612
EMS347 050340 EMSS50 043574 EMT111 034542 EMT176 036176 EMT256 037636
EMS35 042731 EMS500 051633 EMT112 034562 EMT175 036224 EMT257 037654
EMS350 050361 EMS501 051773 EMT113 034602 EMT176 036242 EMT26 033206
EMS351 050366 EMS502 052020 EMT114 034626 EMT177 036260 EMT260 037700
EMS352 050404 EMS503 052070 FMT115 034650 EMT2 032466 EMT261 037724
EMS353 050420 EMS504 052115 EMT116 034674 EMT20 033026 EMT262 (037750
EMS354 (050444 EMS505 052150 EMT117 034714 EMT200 036260 EMT263 037766
EMS355 050477 EMS506 052223 EMT12 032702 EMT201 036276 EMT264 040004
EMS356 050521 EMS507 052264 EMT120 034734 EMT202 036314 EMT265 040030 -
EMS357 (050541 EMS51 043643 EMT121 034760 EMT203 Q36332 EMT266 040046
EMS36 042773 EMS510 052354 EMT12Z2 035000 EMT204 036354 EMT267 040064
EMS360 050563 EMS511 052427 EMT123 035020 EMT205 036374 EMT27 033240

—
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SYMBOL

EMT27C
EMT2N
EMT272
EM™273
EMT274
EMT27S
EMT276
EMYR77
EmT3
EMT 30
EMT 300
EMT 301
EMT 302
EMT 31
EMT 32
EMT33
EMT 34
EMT3S
EMT 36
EMT3?
EMTS
EMT4LO
EMT4T
EMT4?
EMT43
EMTLS
EMT4LS
EMT4L6
EMTSL7
EMTS
EMTSO
EMTST
EMTS?
EMTS3
EMTSS
EMT5S
EMTS6
EMTS?7
EMTE
EMT60
EMTHT
EMTE?
EMTO3
EMT64
EMT6S
EMT66
EMTE7
EmMT?7
EMT70
EMT 7
EMT 72
EMT73
EMT 74
EMT?7S
EMT76
EMT77
ENBS(H

TABLE

040100
040124
0460150
040166
40204
040222
040242
040260
032514
033260
040304
040330
040346
033300
033314
033326
033340
03335¢
033364
033404
032534
C33434
033456
033504
033222
033536
033554
033570
033604
032556
033622
033640
033624
033672
033706
033724
033742
033756
032602
033772
034006
(34024
034042
034054
034070
034102
034116
032624
034134
034154
034200
034224
034244
034254
034266
034302
022432

EQUALS
ERR =
ERRNMB
ERROR -
ERRTYP
ERRVEC(C=
ERTYOQO
ERTYO?
ERTYQ?
ERTY(3
ERTYD4
ERTYOS
ESRC
FER
FMT16
FNCDTB
FNCMSK

Hunin

X (") e
') (®] (W3]
S
| it i nmnn

S o
-
]}

1AE
IBSAVE
IDXMSK =
IE
ILF
ILF®2
ILF24
ILF26
ILF30
ILF32
ILF 34
ILF36
ILF40
ILF42
ILF&44
ILF&46
ILF54
[LF56
[LF64
ILF66
ILF74
ILF76
ILR
ILRG50-
[LRGS2=
ILRGS4+=
ILRG56=

I T [ T
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031540
040000
027214
104000
026346
000004
027222
027227
027237
027246
027254
027257
004000
000020
010000
032350
000077
000002
000004
000010
000020
000040
001336
000001
104407
000200
002000

- 000400

054636
000011
002000
026344
000077
000100
000001
000002
000024
000026
000030
000032
000034
000036
000040
000042
000044
000046
000054
000056
000064
000066
000074
000076
000002
000050
000052
000054
000056

ILRG60=
ILRG6Z=
ILRGO4=
ILRG&6=

2
3

™
Hh bbb unuwnni

K
wn

MSC
MSDRVS
MSE
MSEN
MSER
MSGDRY
MSHELP
MUR
MWD

MXF

ND TMSK
NED
NEM
NONE
NOP
NOTAVL
NOTPRS
NOTRM

oy

1ot o

000060
000062
000064
000066
000070
000072
000074
000076
000020
009001
000002
000004
000010
000100
010000
002000
002000

5 &

NSA
0CC
OFD
OFFSET
oM

OPE
OP]

OR
PACACK=
PAKACK=
PAR
PAT
PCLOCK
PCOUNT
PDA =
PFECH
PFECHI
PFECH?
PFECH3
PFECHG
PGE
PGM
PHA
PIP
PIRQ
PIROVE
PLCLK
PLFS
PLSTP
PRO
PR1
PR2
PR3
PR4
PRS
PR6
PR/

PS
PSEL
PSTOP
PSW =

Huhhnwnonowh
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100000
100009
000200
000014
000001
020000
020000
000200
000022
000022
000010
000020
022010
022076
000400
027264
027274
027362
027400
027406
002000
001000
000200
020000
177772
000240
022034

000072

3

3

3

000020

= 000012

000016
001354
001430
000004
000050
001406
001462
001342
001416
000000
001336
001412

= 000010

001346
001422

= 000052

001410
001464
000006
001344
001420
000022
001360
001434
000034
001372
001446
000012
001350
001424
000026
001364
001440
000044
001402
001456
= 000046
001404
001460
= 000014
001352
001426
= 00004c
001400
001454
000036
001374
001450
000020
001356
001432
000024
001362
001436
N00040

SEQ 158
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SYMBOL TABLE

RMMR?2D 001376
RMMR20 001452
’MOF = 000032
RMOF | 001370
RMOF O 001444
RMR = 000004
RMSN = 000030
RMSNI 001366
RMSNO 0014472
RMJC = 000002
RMWC | 001340
RMWJ(O 001414
RQA = 100000
RAB = 040000
RTC - 000016
R6 =2000006
R7 =%000007
SADMSK= 000377
SAVREG= 104414
SA1 = GO0001
SA16 = 000020
SAZ - 000002
SAL = 000004
SA8 - 000010
SC = 100000
SCOPE 000004
SCTCMP 023304
SCTMSk~- 003700
SCO 000100
SC1 - 000200
SCZ2 - 000400
SC3 = 001000
SCé 002000
SEARCH- 000030
SEEK - 000004
SETLFS 023412
SETOM (022302
SETVW 022160
SHUT 030662
SIZCLK 021550
5Kl = 040000
SNGPRT= 020024
STACK - 001100
STANDA (004322
START 002732
START1 002722
START? 002736
STKLMT= 177774
STOPCL 001540
SWR 001154
SWREG 000176
SWwQ = 000001
Sw00 = 000001
SWO01 = 000002
swi2 = 000004
Sw03 = 000010
Swi& = 000020

SWQ5
SW06
SWO?7
SwO8
SW09
Sw1
SW10
SW11
SW12
SWi3
SWié
SW1S
SWe
SW3
SW
SWS
Swé
Sw7
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000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
032166
177400
020000
001114
040000
000400
010000
001000
002000
004000
000014
001532
000060
000064
000034
040000
000014
010000
027212
001466
005366
010636
010722
011172
011522
012106
012434
013104
013530
005676
013752
014444
015432
016700
020070
006060
006230

TSTS
1576
TST7
TYPBN
TYPDS
TYPE
TYPOC
TYPON
TYPOS
UNS
UNTMSK
UNTOFF
UNTON
UPE
USE

uo

U1

ue

vV
WAT(H
w(

wCD
WCE
WCEH]
WCELO
WCF
WCH

wh

WH

WLE
WRL
XNUDC
XNUER?Z
XNUOF
XS12Z
XXDP

Y
SAPTHD
SATY(
SATY1
$ATY3
SATYS
$AUTOB
$BASE
$8DADR
$RDDAT
$BELL
$BIN
$CDW1
$(DW2
$CHARC
$CKSWR
$CMTAG
$(M3 =
(M4 =
SCNTLC
$CNTLG

L O T I T T T A
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006360
007444
010514
104406
104405
104401
104402
104404
104403
042000
000007
032315
032326
020000
040000
000001
000002
000004
000100
001534
000040
0000s0
040000
010000
004000

001100
031316
031272
031300
031310
001150
001276
001136
001142
001212
024212
001302
001304
025216
027722
001114
000000
000005
030620
030632

$CNTLU
$CPUOP
$CRLF
$DBLK
$0DWO
$0DW1
$DDW?
$DDW3
$DDW4
$DDWS
$DDWS
$DDW/
SDEV(T
SDEVM
$DOAGN
$DT8L
S$ENDAD
S$ENDCT
SENULL
SENV
SENVM
$EOP
SEOPCT
$EOQSP
SERFLG
SERMAX
SERROR
$ERRP(
SERRTA
SERTTL
$ESCAP
S$ETABL
SETEND
SFATAL
$FFLG
$FILLC
$FILLS
$GDADR
$GDDAT
$GET42
$GTSWR
$GT42P
$SHD =
$HIBTS
$HIOCT
$ICNT
$ILLUP
$INTAG
$ITEMB
SLF
SLFLG
$LLCSR
SLLVEC
$LPADR
$LP(SB
$LPCSR
$LPERR

N30625
001259
001217
024430
001306
001310
001312
001314
001316
101320
001322
001324
001232
001300
021540
026420
G21530
021366
021544
001242
001243
021332
021360
021274
001117
001131
025752
001132
001542
001126
001210
001242
001326
001226
031536
001172
001171
001134
001140
021520
030012
021514
000000
001100
031004

001151

Q

o
[ R TSGR W W R
=2 AP =2 NSRNNY —
A ~= 3 AJNI PO NN N
F AP LNV N NIV YT

$SLPVEC
$MADR
$SMADR?
$MADR3
$MADRS
MATL
sMAMS 1
SMAMS 2
$MAMS 3
SMAMS 4
SMBADR
SMFLG
SMNE W
$MSGAD
MSGLG
SMSGTY
SMSWR
MTYP1
SFTYP?
MTYP3
SMTYPS
SMXCNT
SNULL
SNWTST=
$OCNT
SOMODE
$OVER
$PASS
SPASTM
S$POWER
$PSW
S$PURDN
SPWRMG
SPWRUP
$QUES
SRDCHR
SRDL IN
SRDOCT
SRDSZ =
$RESRE
SRMO?2
$RMO3
$RMOS
$SRTNAD
$SAVRE
$SAVR6
$SCOPE
$SETUP=
SSTUP =
$SVLAD
$SVPC =
$SWR =

$SWREG
$SWRMK =
$SWOBT
$TESTN
$TIMES

PN

OB O
OO

e s833833333
RS&

C) et it —d —b —h h e —d —d b b -
N = RORGRDRNNPNONONS N N

Wi
o

001106
031262
001530
031114
031250
031166
001216
030264
030354
030704
000010
024102
032204
032211
032216
021542
024044
031260
025222
000137
172777
025630
000210
167400
001244
000000
025702
001226
001206

SEQ 0159

mm mMmMmemmmmm

™

EM
Fa
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"JRMQBO RMOS5/3/2 DSKLS T1ST 2 MACRO v04.00 4-APR-81 01:29:56 PAGE 45-6 cl

SYMBOL TABLE SEQ 0160 q
$7k8 001162 $IMPO 001174 $TRAP_ 031006 STYPE 024666 SVECT) 001272
$TKCNT 027412 $"MP1 001176 $TRAPC 031046 $TYPEC 025100 SVECT2 001274
STKINT 027422 sTMP2 001200 $TRP = 000016 $TYPEX (025220 $XOFF = 000023 EM
$TKQEN= 027421 $TMP3 001202 $TRPAD 031060 S$TYPOC 024464 $XON = 000021
$TKQIN 027414 $TMPL 001204 $TSTM 001104 STYPON 024500 $XTSTR 025240 :
$TKQOU 027416 $IN = 000025 $TSTAM 001176 $TYPOS 024440 $$GET4= 000000 EM
$TKQSR 027420 $7P8 001166 $TTYIN 030610 SUNIT 001234 $$5w08= 000025 | EMs
$1kS 001160 $TPFLG 001173 $TYPBN 024140 SUNITM 001110 SOFILL 024663 EM:
$TKSRY 027472 $1PS 001164 $TYPDS 024214 SUSWR 001246 .$X = 001100 E:::
| Eme

. ABS. 056646 000

000000 00

ERRORS DETEZTED: O i

VIRTUAL MEMORY USED: 60672 WORDS ( 237 PAGES)
DYNAMIC MEMORY AVAILABLE FOR 70 PAGES
CIRMG3.B1(,CZRMQR/(=CZRMOB.DOC, (ZRMQRB, SYSMA( /M

Eme

EM<
EMS

EMS
EMS
EMS
EMS
EMS
EMS
EMS
. EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMS
EMT
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CZRMQBO RM(OS/3/2 DSKLS TST 2 MACRO v04.00 4-APR=-B1 01:29:56 PAGE S-1

CROSS REFERENCE TABLE (CREF v01-0S ) SEQ 0161

$RGETL  16-20 14=204

$8SW08 28-1 28-1 28-1 28=-1 28-1 28~1 28=1 28-1 28-1 28-1 28-1 28-1 28-1 28-1
28-1 28-1 28-1 28-1 28-1 28~1 28-1 28=-1 28=1 28~1 28-1 ’8-1 28-1 28-1
28-1 28-1 28-1 28-1 28-1 28-1 28=~1 28-1 28~ 28=1 -+ 28-1 28-1 8=1n 28-1#
28~-1# 28-1# 28=-1# 28-1# 28-14 28-1# 28=1» 28-1» 28-1# 28-1#4 28-1» 28-1# 28-1» 28~1#
28-1# 28-1#% 28-1# 28-1# 28-14

$OFILL 26-1 26-14 26=1» 26=1»

$40CAT  28-1 29~1

SAPTHD S5-8 5-8#

$ASTAT 35-1 35-1

$ATYT 35-1#

$ATY3  27-1 3I5-14

SATYL 29-1 3514

SATY(C 35-1 35~-14

. SAUTOB 6~-0On 9-28» 9-66 31-1 311 31=1
. $BASE 6-0# 9-76 10-33 10=-42% 11-56 13-1 13-67 13-73 13-106  13-137 13=159 13-326 13-518 13-543

13-554 13-601 13-671 13-746 13-806 13-917 13-995 13=-:37 13-:;54 13-=29 13-275 13-810 18-9 30-25

$8CADR  6=0# 13=14+ 13-15» 13-35« 13-36n 13-67~ 13-537« 13-538+ 13-550+ 13-576% 13=-577+ 13-603% 13-604* 13-705s
13-706* 13-728+ 13-729+ 13-749+ 13-750% 13-843* 13-844+ 13-882+ 13-883+ 13-908+« 13-909% 13-940+ 13-941+ 13-:31
P3-:32r 13-:61% 13-:62% 13-:76% 13-:77% 13-<04* 13-<05% 13-<26* 13-<27% 13-<bb4r 13~<b5¢ 13-<82« 13-<83+ 13-=48«
13-2469+  13->54+  13->55+  13-236x 13-237+« 13-758+ 13-2759+ 13-329+ 13-330*¢ 13-a43% 13-344* 13-379+ 13-380w 13-a96*
13-@97+«  13-425+ 13-A26% 13-A79* 13-AB0* 13-A98B~ 13-A99+ 13-B51+ 13-852« 13-B72% 13-B73* 13=(26* 13-(27+ 13-(C36
13-C37+  13-C49+ 13-(50~ 13-C66* 13~C80* 13-C81% 13=-C99x 13-p00x 16-23+ 16=24+ 17=-22« 17=-23* 19=30+ 19-31+
19=44 19-45» 19-65* 19-66+ 19-96« 19-97x« 19=-126% 19=127x 22-15*  22-16% 22-33«  22-3n (51 45-2
456 £5-10 45-11 45-12

$8DDAT  6-0O# 13-8« 13-9 13-29~ 13-30 13-208+ 13-253« 13-315%x 13-536% 13-546% 13=547« 13-575% 13-578+ 13-594«
13-595« 13-610* 13-611+ 13-620% 13-621+ 13-64B*r 13649+ 13-663% 13-664* 13-666% 13-702+ 13-703+ 13=-725« 13-726~
13-757« 13-758+ 13-768+ 13-769+« 13-782* 13-783« 13-796% 13~797% 13-839+ 13-840+ 13-878+¢ 13~879+ 13-907» 13947~
13-948» 13-962% 13-963* 13-986* 13-987% 13-:25% 13~:26% 13~:57» 13-:58¢ 13~:71« 13-:72 13-:48+ 13-:49 13-<03~
13=<22* 13~<23« 13-<24 13-<B85+ 13-269* 13->13» 13->52¢ 13-734x 13-254% 13-755¢ 13-322+ 13-323+ 13-325 13-336~
13-@37+ 13-@39  13-378« 13-394* 13-A23« 13-A77% 13-A96+ 13-R4(Br 13-B40+ 13-869+ 13-B71+ 13~(264+ 13-(34w 13-{48~
13-(64r 13-(78* 13-(97x 16-20~ 16=21%» 17=-18~» 17=1G» 19-32+ 19=46* 19=-62+ 19-63» 19-89» 19=90+ 19=-123~
19-124 22-12+«  22=-13x  22-30«  22-31« (5~ 45-3 45-6 45-8 45-9 45-10 45-11 45-12

$8ELL 6=~-0n 29~1 29-1 29-1 31-1 31-1 31-1

$8IN 24-1 2cb-1a 24=1x 24=1~

$CDW1 6=-0n

$CDWS 6=-0m

$CHARC 27-1 o7=1a o7=1» 27=1x 27=1x

$CKSWR  31-1a 33-1 33-1

(M3 6-0 6=-0#

LM g:%' g—g’ 6~0 6-0 6-0 6=0 6~0 6~0 6=0 6~0 6~0n 6-0n é=0On 6-0On

SCMTAG  6-0n 9-23 9-23 9-23 9-23 9-23 Q=23 9-23

$CNTLC  31-1 31-1 21-1 31-1 31-1»

$CNTLG  31-1 31-1a

$CNTLU 311 311 31-1»

$CPUOP 6=0#

$CRLF 6=0n 9-48 9-81 9=-142 10-20 10-28 10=-62 10-101 11=25 1167 14-20 27-1 27-1 2/=?
291 29=1 29-1 30-20 30-61 30-104 30-114 30-126  30-134 30-"54 31-1 31=i 1= 31

$08LK  25-1 25=1 25-4

$ODWO é=-0n

$ODW1 6=0n

$DDW?2 6=-0#

$D0DW3 6=-0#

$DDW4 6=-0n

$0DWS =08

R
EM:
EM -

EM
EM

CEM
M
EM

EM
EM
Em

- EM

EM’

EMI

EM!

EmMl

EM]

EM
Em
EM)
M1
EMI
3d
EMI
EMI
M)
EMI
EMI
EM?
EM1
EM]
EMI
EM]
EMT
EMT
EMI
EMI
EMT
EMT
EMI
EMT
EMT
EMT
EMT
EMT
EMT
EMT
EmM7
EMT
EMT
EMT
EMT
EMT
EMT
EM”
EMT



“IRMQBO RMOS/3/2 DSKLS T1ST 2

TROSS REFERENCE TABLE (CREF v01-05 )

$DDWE
$00W?7
SDEVCT
SDE VM
$O0AGN
$0TBL
SENDAD
SENDCT

- BENULL

SENV

SENVM
$EOP

SECPCT
$EOSP
SERFLOG
SERMAX
$ERROR
$ERRP(
$ERRTB
$SERTTL
$ESCAP
$E TABL
$ETEND
$FATAL
$FFLG

SFILLC
$FILLS
$GDADR
$GDDAT

$GET4?2
$GT42F
$GTSWR

$HIBTS
$sHIOCT
$ICNT

SILLUP
$INTAG
$ITEMB

SLFLG
SLLCSR
SLLVEC
$LPADR
$LPCSB
$.PCSR
$LPERR
$LPVE(
SMADR1
SMADR?
$MADR 3
$MADRS

6~0n
6=0n
6-0n
6~0On
14~20
25-1
5=5
9=23
16204
6-0n
6=-0n
14=20#
9=23«
13-6%
6=-0n
6~0#
9-23
6~-0On
8-0#
6-0#
&-04
6-0#
5-8

— e \ N
WD WL IND VYL
-h!\)-—l\.hf{)-ll\)-l

]
VWP RN N O »
% »

- b - h
t vt
»

9=79
14=20n

14=20#

27=1
3-72

14-204
14-9#
28~1
28-1

29-1

14-20
28-1x

35=1+
27-1
27-1

13-12»
13-762*
13-<02+*
13-a95~
17=21~

14204

33-1
4-678

28-1
I-14
31-1
29-1
27-1

15-56+
15=17+
28-1

15=53«
28-1
15="6=

Q=120+

29-1

29-"
271

28-1
28-1

29-1

~13»
=773+
<28+
~A24~
-~33e

-t b md ——
O NN NN

28-1

31-1
29-1
291

15-84
15-18«
28-1

15-81«
28-1
15-3%1

1063+

13~-32+
13-786*
13-<66*
13-A78~
19=4 7%

10=70+

13=33n
13=-799«
13=<84
13-A97«
19=67+

28-1+
31=1»
21-1

10-97+»

28-1s

30-54

29-1+
29~1

13=34
13-842+
13==70»
13-850+
19-95+

G 13
MACRO v04.00 &-APR-81 (01:29:56 PAGE S=¢

10-98

29~1

13~209+
13-881«
13=>14»
13-R68+«
19=128+

29=1»
31-1

152420
28-1s

15=4(

11=4

29~1

13=254+
13-906+
13=>53»
13=(25~
22=14+

30-49

15-43s

15414

11-38

29=1#

13-314»
13-942+
13-235+
13-(35+
22=-32+

31-6s

13-549+
13-991«
13257~
13-(45»
451

13-580»
13=:30~
13-a24*
13=-(46
45-3

SEQ 016

13-597»
13-:60+
13-a25
13-C65~
45-8

13-605~
13--78~
13-a38~
13-r 79~
{5-9




JR™MQBC RMOS/372 DSKLS IST 2
RCSS REFERENCE TABLE (CREF v01=-05 )

tMA L

SMAMS 1
BMAMS?
SMAMS 3
SMAMSS
SMBADR
SMFLG

SMNE W

$MSGAD
$MSGLG
SMSGT

- SMSWR

- EMTYPT
MTYP?
EMTVYP3
MT VP4
SMXCNT
SNUL L
PNWTST

8STUP

$SVLAD
$SVP(

5-8
13-601

5=5

5-8
13-671

514
31~-ia
35-1
35-1»
35-1
-8

28-1
27-1
13-1
13-137»
13-543
13-6714
13-995
13~--_29#
26=1»
26-1#8
28-~1
9=23+

34-14
15-60+
34~1

34-14
27-1

33-1

33-1
33-1
31-1#
33-1
30-32
30-28
30-36

34-1u
33-1
28-1#
4-9738
9-23
14=20
4-978
4=-978#4
2E=-1#
5-S#

&=0n
13746

25e1a
351
35~1

28-=1
27-1
13-14

13-159
13-543#

13-746

13-995#4

13-275
26=1=
26=1»
28-1
14~20

15-57
34-14

27-1
33-1

32-1
33-1

36-214
36=22#
36=-23#

34=1n
33-1

(=978

9-23
28-1

4-978

4L-9784

9-23
13-806

35=1+

35=1»

28-1»
27=1
13~-14
13-159
13-543#
13746
13-995#
13-275

26=1~
28-1
1420

29-1

34-1n

4-978
9-23
29-1
4-978
L=9784

9-28
13-917

35-1»

29-1

34=1x

4L-978

9-23
29-1

4-978

131
13995

Son

— o
(v IV IV ]
A b Ny

W

13-7464

13~-:37
13=-275#

26=1»
14=20+

31-1

4-978

9-23
29-1

£~978

MACRC v04.00 4=-APR=81 01:29:5%6 PAG?

13-73
13-:2

7

31-1

4=-G78#
9-23

29+-1
L-978%4

S-

$

13=734
13-326
13=554n
13-806
13=-:37#
13810

28-1

31-1

13147
13==¢0

13-106

13-3264

13-601

13-806#4

13-:5¢4

13-R10#

28-1

31-1

84

784

13=159
13275

13=106
13-326#
13-601
13-806#
13-:54
13-810#

28-1

L{=978n

9-23
311

L{=-978%

13-32¢
13-8i0

4~978#

9-23
31-1

4-378~

13=518
27=1

13-1064
13-518
13-601#
13-917
13-:544

L-G78»

9-28
311

(-978#

SEQ 0163
13+543  13-55¢
28-1 29-1

[

13-137 13-137
13-518# 13-518#
13-671  13-671
13-917# 13-917#
13-=29 13-=29
(~978%  9-23
9-28 9-¢8
4-95784 L~978%

‘R

g M
EM>
Eme
EMs
Eme

- EM®

Em:
Em:
EM:
M
M

EmM
EM

| EMm
- EMm

EM
3
EM
EM
EM
EM
Em
EM
EM
Em
EM
EM

Em
EM
Em
EM
EM
EM]
EM
EM
EM]
EM)
EM]
EM]
EM]
EM)
EM]
EM]
EMI
EMT
EM]
EM]
EMI
EMI
EMT
EMT
EMT
EMT
EMT
EM1



13-265
13->89~

SEQ 0164
28~1
31-1»
10-75

13-208

28-1
31~1»
45-11
10-73
13->88+

28-1
31=-ie
13->87+»
45-10
10-67
13-=21

13->86+

45-8
10-66=

13-=13

28-1
31-1e

13->85
45-7
10-56
13=<43»

28-1
31-1+

4=679
13-=07
13-709+

45=5
10-52

31=1»

4=679
31-1
13-¢<58
45-4
10=50»
10=95
45-11
L5-7

[ 13

~APR-81 01:29:56 PAGE S=4
4=679

13~<é4
19=70+
10-42
10-90
45-7
45-4

4=679
13=<42n
16=-28~
10-38
10-88
13=-A54«

31=1»
311
45-5

4~679

28~1
13-=29~

13=137»
28-1
31-1
31-1n
31-14
31-1
13-965»
13-895
10-36»
10-87
£5-4
13->93x

4=679
28-1
13-106+
13=:54

14-20+

311
31-1
ZT1=1=
31=1»
3N-1#
311
13-950+
13-R93x
10-16
10-84
13-C10
13->90»

MACRO v04.00 4
311w

CROSS REFERENCE TABLE (CREF v01-05 )

$SWO8T

$SwR

4=-679
9-23
13-806

28-1
4=679

28-1
13~-73
13=:37~

11-47%
27-1

13-B94 »
13- 23

28-1
29-1
31-1#
31-1
31-1»
3114
3-1a
311
27-1
13-845~
13-A50
10-14
10-83~
45-7

4=-678

9-23

13-746

28-1

13-995+
=23+

£-679
27-1

28-'»
28-1
29~1
9-23
28-1
13-1+
311
11=-48
31-1
31-1
31-1
3i-1
27-1
3-1a
13-708~
13-A46
10=13»
10-78
13-A52
13- 15
13-A55»
4-678

L~6678
9-23
13671
16-20
28-1
6~0n
4~679
28-1
4=0n
13-917»
6-0n
6-0#
31-1
13-A32
6-0#
10-76
13-267
¢-0n
6-0#
6-0s

6-0

$IXKSRY 311

$TMPQ

£TMP1

6-0s

29-1
10~4

. STKQEN 311

28-1
711

SWRMK
STESTIN
STIMES
£TkB

CZRMGBO RMOS/3/2 DSKLS 1ST 2
. ’ -

$SWREG
$TKCNT
$TKINT

- $TKQIN 311
$TkQOU 311
$TKQSR
$TKS
sTMP?
sTMP3
S TMP4
$TN

|
|

-

13-106#4

13-518
13~.544

28-

13-6014

13-917

13-106
13-601
13-917
13-:54

28-1

13-3264 13-518

13-601
13-806#4

13-106
13-.54
13-810#

13-106
13-326
13-806
13-810

13-554# 13-601

13-806
13-:378 13-:54

13-73#4
13-326
13-810

13-73

13-326
13-554
13-806
13-:37

13-810

13-73
13-159#
13-554
13=-74064
13-:37
13=-275#

13-73%

13-159
13-554
13=746
13=-:37

13-275

13-1#
13-159
13-5434
13=746
13-995#
13-275

13-1

13-137
13-543
13-671
13~995
13-=29

13-518#

13-671
13-917#
13-=29

13-137
27-1

=29

4-6684
12-137
13-518
13-671
13-917

13-

!

GTS
HCE
HC
HCR

28-1 28-1v 28=1» 29-1 29-1 29-1

28-1

27=1»
27=1
27-1

27-1
27-1
27-1

27-1
27-1
33-1#
33-1»
33-1
33-1
33-1
33-1
33-14
33-1»

6-0#
6=0n
6-0#

9-23

$TRAP? 33-1

5-8#
6-0#

$TTYIN 31-1
26="

27=1

27-1#
$TYPOC 26-1#

33-1#
$TYPEC 27-1

23-1
33-1
33-1
33-1
S$TRPAD 33-1

STYPDS 25-1#

$TPB
$TPFLG
$TPS
$TRAP
$TRP
$TSTM
STSTNM
STYPBN 24-14
$TYPE
$TYPE X
$TYPON




“/RMQBO RMO5/3/2 DSKLS TST 2

TROSS REFERENCE TABLE (CREF vO01-05 )

$TYPOS
{7
SUNITM
BUSWR
SVECT]
BVECT?
$XOF F
$XON
$XTSTR
.SASTA
. $X
Al
Al7
ABASE
A{Dw1l
ACDW2
AL PUOP
ADDWO
ADDW1
ADDW10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15
ADDW?
ADDW3
ADDW4
ADDWS
ADDW6
ADDW?
ADDWS
ADDWO
ADEVCT
ADE vM
ADR

AE NV
AENVM
AF ATAL
ALL
AMADR1
AMADRZ
AMADR 3
AMADRS
AMAMS 1
AMAMS 2
AMAMS 3
AMAMS &
AMSGAD
AMSGL 6
AMSGTY
AMTYP?
AMTYP2

26-1#
6=-0n
5-8#
6=-0n
6-0#
6~0n

27=1

27=1

28~-1#

35-~1
5-8

(~9244
4~923%
L-975H

6~0
6-~0
6-0
6-0
6-0
6-0

13-1# 13-14

33-1
1'=50 11-69 30~¢cc

10-46 10-56+

27=1
27-1 311

6-0 6~0

13
13-326  13-32¢4 13
13-60'# 13-671  13-671#
13-9954 13-995# 13
13-810 13-8104 13

J 13
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13-106#4

13-7464
13-.54»

13-137»

13-806#
13--29#

12-137#
13~554»

13-=29#

13-5184
13-:37#%

13-554#
13-917#

SEQ 0165

13-159#
13-601

13-917#
13-275#




(ZRMQBO RMOS5/3/2 DSKLS TST 2
- (ROSS REFERENCE TABLE {(CREF v01-05 )

AMTYP3
AMTYP,
AOE
APASS
APE

. APR]IOR
APT(SU
APTENYV

- APTSIZ

APTSPQO
ASWREG
ATA

ATESTN
ATNMSK
ATNTBL
AUNIT
AUSWR
AUTSIZ
AVECT1
AVECT?2
BADTMO
BA]
8800
8801
8807
BBO3
8804
BBOS
8806
8807
8808
8809
BITO
BITOO

BITO1
BIT02
BITO3
BIT04
BIT05
81106
BITO7
BIT08
BITO9

BIT1
BIT10
BITN
BIT12
BIT13
BIT14
BIT1S5
BIT2
BIT3
BIT4
BITS

27=77

35-1

35-1#
37-59
37-79

10-97

13-526
4-694

4-693
4-692
4-691
4-690
4-689
4=759

bbl\l\bl'\w E ¥ A o
NN
i
(%, ]

37-78

35-1#4

37-60
37-80

11-17

10-100~

13-:78
13-A61

!
~\wW
n
Co

42

41
40

U L |

SNNNN
N
O

56

33
69

Pt
QOO0CO NNV NINSNSNN

Rk 2 2k aF X NIV J\J\J.\J\bb-l\bb &N

|

02

37-81

13-<24
13-A63

K13
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37-82

13-<28

U )

oo Qo
WIN  — N
W O

Qo
inN
—

37-71

4-963

4-960

4959
6-925

4~936

SEQ 0166

37=-72 37-73 37-7¢4

28-1 28-1 29-1
4-938

28~1

28-1 28-1 29-1

4935 4~958  29-1
4-934 4-957 28~

29-1
4-954  28-1
4-953

rRI
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TROSS REFERENCE TABLE (CREF v01-05 ) SEQ 0167 ~
BIT6 L~682#4
BIT?7 L6828 972
BIT8 L-6824 K
BIT9 L-6824 £ s
BLNKST 36-35# P4
BLNKS2 9-136  10-34 10-48 36=-344 PA
BLNKSS 36~33x PA
BLNKSG  9-83 36-324 P
BOTADR 30-81 30-99+« 30-102 30-117 30-161# PC
BOTFLG 30-62+ 30-109+ 30-112 30-115+ 30-162# PD
BPTVEC L~-682# PFf
BSE 4L-875# Pf
BUFFER 13-560 13-631 13-686 13-812 13-923  13-:01 13-:43  13-:61 13-z35 13-267 13=282 45-5 45=5 DF |
L5=-21» 4524 PF
BUFONE 13-B17 13-(56 45-22%# PFi
BUF TWO 45-23# PG
cC L-867% PGl
] L-868# PH,
CHGADR  7-0# 9=~14 % 9-17+  10-25 10=27* Pl
CHRCNT  20-63+  30-86+  30-92+« 30-93 30~96*« 30-100 30-105+ 30-116+ 30-163# FII
CKSWR  28-1 29~1 29~1 33-14 PII
CLKSNC 13-a04 13-B31 13-B78 22-6# PLI
cLOCK 7-04 13-569 13-588  15~13x  15-27«  15-3Gs  19-88 2014 PLI
CLR 4L-940# 9-85 11-57 18-10
CMNSTA  9-143 11-2# PL
CNSLOT  10-32 36-8#4 OR(
CNSLO2 10-40 36-94 PR
CNSLO3  10-44 36-10# PR,
CNSLO4  10-54% 36=-114 PR
CNSLO?  10-61 36~124 PR
(NSLO8 10-92 36~144 PR’
CNSLOS  36-15#4 PR(
CNTCLR 13~7 13-28 13-75 13-108 13-116 13-139 13=162 13-213 13-262 13-381  13-403 13-425  13-442 PR
13-464  13-480  13-495  13-545 13-608 13-677 13-748 16-14 18-8# PS
COMMA  10-86 11-6 11-14 3664 PS
(ONT 4L-828# PS’
CPSAVE 28-~1 28-1 28-1 28-12 28-1+ 29~1 29-1 29-1 29-1 29-1# 291+ 29~1= 30~180 PSt
CR L-682#4 10-73 10-84 27~1 27-1 30-84 43-118 43-178  43-179 43-181  43-182 43-183  43-184 PU]
43-185 43-186 43-187 43-188 43-189 43-189 43-190 Plf
CRLF L-6828  9-6 9-28 9-28 9-42 9-53 9-59 9-60 11-30 27-1 271 36~4 36-7 36~8 Qut
36~9 36-11 36-12 36-13 36-14 36-15 36=16 36-18 36-20 44~1 44~3 44=5 44~9 44-11 R6
44=14 44-16 44-18 44=-20 44=22 44-24 4426 44-28 44-30 44-32 45-27 45-28 45-29 45~30 R7
45-31 45-32 45-33 45-=34 45-35 45-36 45-37 45-38 45-39 45-40 45-41 45-42 45-43 45-44 RD
45-45 45-46 45-47 45-48 45-49 45-50 45-51 45=-52 45-53 45-55 45-56 45-57 45-58 RD!
45-59 45-60 45-61 45-62 45-63 45-64 45-65 45-66 45-67 45-69 45-70 45-71 RDL
CYLMSK  4-857# 13-80 RD(
DBCK 4=-802# 19-106 19-119 RD?
DBEN 4-8034  4-835 13-587 13-641 13-642 13-656 13-657 13-658 13-661 13-696 13-697 13-698 13-699 RE/
13-715  13-718 13-719 13-720 13-723  13-724 13-829 13-830 13-856 13-872 13-873 13-890 13-891 RE/
13-901 13-902 19-82 19-106 19-107 19-113 19-114 19-119 19-120 20-11 20-21 20-22 20~25 RE(
20-26 20-27 20~-28 21-10 21-11 21-18 21-19 RE
DBL 4~958# RE
DCK L=7640 4=781  13-(C4é RE>
OD]SP 4L-6828  6~0 9-23 RG
DEBL 4L~804# RH
DISPLA  6~0# 9-23+ 9-23+ 28-1x» 29=1» RIF
DISPRE  S5-1a 9-23 RLE
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CROSS REFERENCE TABLE (CREF v01-05 )

oLt
DMD

OPE
DPEM]
DPELO
DPR
DRIVES
DRQ
CRVCLR
DRY
DSWR
DTE
DULPRT
DVA
Dv(
E8L
ECH
ECI
ECRC
EDT
£D115
ED130
EDZ
ED220
ED47
EDS
EDS2
EDS7
ED61
EDGS
ED71
EDT1

EDT115
EDT130
EDT132
EDT2
EDT220
EDT4L7
EDTS5
EDTS2
EDTS7
EDT61
EDT65
EDT7T
EDT74
EECC
EF1
EF130
EF2
EF5

L&=930m
L(-816#
' 3-662
13-755
13-890
1982
20~-28
L-882#
L=-954n
4-955#4
L<757%
11=-3
4=-8428
L=702#
L-758#
L6820
L=767N
-845#4
4L~688#
L-8814
4--821#
L-7734
L-850#
L=-8254
41-)
41-11
41-12
41-2
41-14
L41-4
41-3
41-5
41-6
41-7
41-8
61-9
8-3
8-91
8-154
8-94
41-12#
L41-134
8-6

13-a23

42-11

4-835 13-144
13-680 13-696
13-766 13-767
13-901 13-902
19-107 19=113
21-11 21-18
9-23
13-611 13-621
13-528 13-533
13-547 13-549
13-C44  37-77
13-<84 13-223
45~-10#
45-24
8-52 8-55
8-100 8-103
£-160 8-196
8-202 41-11%
8-22 8-109
13-a%91 13-A15
42-6 45-144
45-154
45-164

' !
O~

O = oW

—a N0 O™ (NN (N
—J—h—l‘NO—l
H

[N JE I R R S Y

13-649

37-78

41-34

13-A16

13-664

37-85

13-A24

M
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13-666

37-86

13-703

i t
0 Co -

M) =4 —2 —b —
O\O\‘Muw
=2 P0G O~
e N - B

13-726

8-73
8-130
8-217

13-730

8-76
8-133
41-14

13-656
13-720
13-856
19-37
20-22

8-79
8-136

O\O\.'Mww
POLNCD O
NN N

P\ b b =k
L
VOOV

t

8-82
8-139

13-658
13-724
13-872
19-56
20-26

SEQ 0168

ca!
(Rt

RM,

RM/
RME
RME
RME-
RME
RME
RME
RM(

RM(
RM(
RM(
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CROSS REFERENCE TABLE (CREF v01-05 )

EFS7
EFTT

mmmmMmmmm
"MTITTTYTTITY ™

EH7
EH7]
EHTI

EHT115
EHT130
EHT13?
EHT14?
EHT145
EHTISO
EHTZ2
EHTZ213
EHT220
EHTLT7
EHTS
EHTS?2
EHTIS?
EHTHT
EHTES
EHT?
EHTIZT
FHT74
EMS1
EMS10
EMS100

42-4
8-3
8-91
8-151
8-94

42-5#

42-104

42-8
8-49
8-97
8-154
8-163

42~28

8-18
8-142

L4-1n
44-18%
44=-20#
44-22n
44=24n
44=26H
44284
L4-34
44=30#
464~324
444N
L4-8#
44-54
L4~
44-114
44~134
44-14H
L4-74
44164
8-49
8-97
8-157
40-12#

8-202
40-2#

40-5#4

8-18
40-64
40-74
40-8#4

8-109
39-4

39-121
39-54

42-10
8-52
8-100
8-157
8-202

8-22
8-148

40-174

40~3#

40-4H

43-14
43-8#
39-56

r

4

OOV
OWw

5-1
8-5
8-1
8-1
42-8

39-62

O —00
oro

42-34

8-58
8-112
8-199

39-64

8-61
8-115
8-208

39«07

N
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8-64
8-121
8-211

39-69

8-70
8-12¢4
8-214

39-104

8-73
8-130
8-217

4L3-684

8-76
8-133
40-14

8-79
8-133
42-14

8-79
8-136

8-82
8-136

8-82
8-139

8-85
8-139

SEQ 0169

8-88
8-145

4
(R

RM
RM|

RM{

- RM|

RMI
RMF"

SC3
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CROSS REFERENCE TABLE (CREF v01-05 ) SEQ 0170

EMS101  39-50 39-104 43654
EMS102  39-58 39-60 39-62 39-64 39~70 &3=704
EMS103  39-72 (3-714
EMS104  39-65 39-67 39-76 L3=-72m
EMS105 39-76 (3-734
- EMS106 39-80 L3744
- EMS107  39-82 3984 39-88 L3=-75#
EMST1  39-123  43-O#
EMS110  39-84 L3-764
EMS111  39-86 43774
EMS112 3992 (3-78#
EMS113  39-94 39-106 43-79«#
EMS114  39-96 4£3-804
EMST1S 39-102 43-81»#
EMST16 39-108 43-82#
EMS12 39-112 &3-114
EMS13  39-126 39-128 39-130 39-132 43-12#
EMS14 39-134 39-140 43-134
EMS1S5  39-134  39-138 39-197 39-317 39-319 39-33¢ 39-338 39-354 39«370 39-390 43-14#
EMS16  39-141  39-143  39-145  39-327 43-15#4
EMS17  39-141  39-143 39147 43-16w4
EMS2 39-8 39-177  39-201 39-229 39-233 39-238B  39-249 39-329 39-334 (3-24 -
EMS20  39-148 39-150 39-152 39-154 39-156 39-7158 39-162 4(3-17#
EMS21  39-148B  39-150 39-154 39-156 39-158 39-160 39-340 39-356 39-372 39392 43-18«
EMS22  39-150 39-152 39-156 39-158 43-19#
EMS23  39-163 39-165 39-169  43-20#
EMS26  39-163  39-165 39-167 39-349 39-365 39-381 39-407 43-214
EMS25  39-170 39-172 39-176  43-22#
EMS250 39-187 39189 39-191  39-193  39-261 39-266 39-281 39-286 39-307 43-83#
EMS251 39-292  39-303  43-84#4
EMS252 39-45 39-52 39-211  39-213 39-331 43-85#
EMS253 39-45 39-78 39-211 39-213  43-Boa
EMS254 39-45 39-132  39-138 39-145 39-160 39-167 39-174 39-184 43-87#
EMS255 39-195  39-203  39-261 39-275 39-28' 39-28B8 39-412  43-88#
EMS256 39-90 39-261  39-264  43-89#
EMS257 39-98 43-9CH
EMS26  39-170 39-172 39-174  39-343 39-359  39-375  39-405 43-23#
EMS260 39-123 43-914
EMS261 39-199  43-92#
EMS262 39-292 39-305 39-311  39-313  43-93«
EMS27  39-177 39-179 39-182 39-186 39-277 39-394 39-395 39-397  39-409 43-24#
EMS3 39-219  39-231 39-235 39-255 39-259 39-279 39-282 39-2B4 39-327 43-3#
EMS30 39-181 39-182 39-184 39-191  39-193  39-203 36-207 43-25#
EMS300 39-3 39-8 39-52 39-78 39-114  39-117  39-126 39-177 39-201 39-229 39-233 39-238 39-249  39-261
39-266 39-266 39-329 39-334  39-412  43-95# -
EMS301 394 39-6 39-10 39-13 39-15 39-45 39-123  39-132 39-128  39-145 * 39-160 39-147 39-174 39-184

EMS302 39-4 39-6 39-8 39-15 3-97»

EMS303  39-4 39-123  43-98#

EMS304 39-4 43-99

EMS306 39-6 39-13 39-45 39=215  39-257  39-299  39-301  43-100#

EMS307 39-8 39-177  39-201  39-229 39-233 39-238 39-249 39-329 39-334 43-101#
EMS31  39-187 43-26w

EMS310 39-10 39-209 39-313  43-102#

EMS311  39-10 39-13 43-103#

EMS312  39-12 43104

EMS313 39-15 39-132 39-138  39-145  39-160 39-167 39-174 39-184  43-105#
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TABLE (CREF v01-05 )

CROSS REFERENCE

EMS314
EMS315
EMS316
EMS317
- EMS32

EMS320
EMS321
EMS322

- EMS323

EMS324
EMS325
EMS326
EMS3c7
EMS33

EMS330
EMS331
EMS332
EMS333
EMS334
EMS335

EMS336
EMS337

EMS 34
EMS 340

EMS341

EMS 342
EMS343
EMS 344
EMS 345
EMS346

EMS347
EMS35

EMS350
EMS351
EMS352
EMS353
EMS354
EMS355
EMS356
EMS357
EMS 36

EMS 360
EMS361
EMS 362
EMS363
EMS 364
EMS 365
EMS 366
EMS367
EMs37

3917
39-19
39-17
39-17
39-189
39-21
39-25
39-29
(3-113»
43-114a
43-115#
“3-1164
39-45
39-191
39-47
39-90
39-98
39-100
39-62
79-33
39-374
39-35
39-405
39-48
39-242
39-193
39-33
39-370
39-50
39-193
39-112
39-86
39-125
39-128
39-104
(3-132#
39-132
39-197
39-150
39-150
39-37
39-108
39-187
39-191
30-41
39-197
39-201
39-374
39-197
39-319
39-199
39-209
39-213
39-64
39-217
39-219
16=-203

39-21
39-23
39-19
39-19
L3-274
39-23
39-27
39-3

39~-72
43-28#4
$£3-1184
39-179
39-140
39-116
39-121
39-43
39-~-383
39-60
39-409
39-50
39-244
39-255
39-35
39-375
39-104
39-203
39-119
39-125
43-1304
39-130
39-128

39-138
39-237
39-152
43-1354
39-39
39-110
39-189
39-193
39-317
39-315
39-215
39-379
39-317
43-143#
43=1444
39-299
39-286
39-213
L3-148#
36-225
{3-32#

3925
39=27
39-21
43-105#

43=-1104
43=-1114
43-1"24

39-76

39-1695
39-147
39-119
39-152
39-62
43-1234
39-67
43-1244
39-130
39-246
43-294
39-43
39-390
39-134
39-207
39-121
43-129%

39-205
39-134

39-145
39-242
39-156

39-158
39-179
39-213
39-203
39-319
43-1414
39-221
39-383
L3-1424

39-301
39-288
39-219

39-227

3929
39-31
39-23

39-9¢4

43-119#
39-162
39-152
35-156
39-64

39-69

39-136
39-253

39-62

39-405
39-141
39-211
39-125

39-275
39-141

39-160
39-246
39-158

43-1364
39-219
39219
43-139#
39-321

39-223
39-399

39-373
L3-1464
39-225

39-231

39-47
39-150
39-25

39-117

39-169
39-158
39-242
39-119

39-112

39-143
39269

39-64
L3-1264
39-143

39-262
39-323

39-292
39-148
39-167

39-253
39-297

39-225
39-223
39-388

39-225
43-31a

43-145#
39-227
39-235

«3=-1064
39-181
39=27

39-211

39-176
39-237
39-292
39-242
39-121

39-154
39-281

39-67
39-148

39-264
43-128#

4£3-131a
39-163
39-174

43-304
39-313

39-227
39-231
43-1404
39=-c27

39-231
39-259

L3=1074
39-¢9

39-246

39~186
39-248
39-297
39-244
39-338

39-156
39-290

39-69

39-154
39-266

39-235
39-325

C 14
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39-31

39-261

39-323
39-251
63-1224
39-264
39-343

39-165
39-295

39-119

39-156
39-269

39-205
43-133»
39-336

39-235
39259

39-315

39=259
43-1494

43=-103n

39-261

39-352
39-297

39-251
39-354

39-172
43~125#4

39-121

39-163
39-271

36-271
43-1344
39-240

39-279

39-342

319-323

39-281

39-368
39-303

39-294
39-359
39-182

39-251

39-165
39-273

39-273

39-259
39-284

39-347

39-325

39-282

39-386
39-305

39-342
39-370
39-207

39-338

39-170
39-277

39-275

39-325
39-286

39-351

39-327

39-292

39-403
39-307

39-351
39-375
39-211

39-343

39-172
39-309

39-277

L3-137»
39~-288

39-358

43=147n

SEC 0171
L3-117#
43-1204
39-313 43-1214
39-358 39-367
39-390 39-39¢
39-221 39240
39-356 39-359
39-182 39-191
39-412 43-127#
39-309 39-311
39-327 43-138#
39-363 39-367

e o avme v - —
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"ROSS REFERENCE TABLE (CREF v01-05 )

EMS370
EMS371
EMS372
EMS373
EMS374
EMS37S
- EMS376
EMS377

- EMS4

EMS40
EMS400
EMS401

- EMS4L02
EMSLG3
EMS4L04
EMS405

EMSL06
EMS<G?
EMS4T
EMS410
EMS411Y
EMS412
EM3413
EMS4T4
EMS415
EMS416
EMS417
EMS4?2
EMS420
EMS42?
EMS422
EMS43
EMS44
EMS4S
EMS46
EMS4L7
EMSS
EMSS0
EMSS00
EMS501

EMSS502
EMSS03

39-54
39-106
39-33
39-275
39-281
39~-303

39-72
319-227
39-35
39~292
43-154n
(£3-155~
39-307
39-41

39-195
39-207
39-70
39-76

39-39
39-340
39-357
39-92
39-379
39-39
L3-1654
39211
43-166#4
39-48
39-58
39-82
39-88
39-67
39-88
39-80
39-219
39-102
39-88
L3-176#
43~-364
39-231
39-235
39-240
39-246
39-299
39-255
4L3-178#
39-7
39-53
39-149
39-214
39-260
39-302
39-333

39-76
39-397
39-242
$3-153#

39-3I11
39-64

43-4H
43-33n
39-336
39-80

39-41

39-356
39-375
39-338
39-384
39-338

39-213

43-1674
(3-168#
39-84
43-1704
39-69
L3-172#
39-82
43-35#
L£3-174n
431754

43-374
43-384
£3-39%
39-249
L{3-54

43-41n

39-9
39-79
39-151
39-216
39-263
39-304
39-335
39-9
39-122
39-11
39-61
39-135
39-175
39-232
39-337

39-94
43-151»
39=244

39-331
39-323

L3-1584
39-94

39-69

39-365
39-399
39-343
39-386
39-354

39-242

39-92
431714
39-9¢

39-259

39-11
39-91
39-153
39-222
39-265
39-306
39-337
39-11
39-124
39-14
39-73
39-137
39-178
39-234
39-339

39-225
39-248

39-102

39-102

39-347
39-315

39-237

39-325

39349
39-381
43-162#
39-347
39-395
39-390

39-248

39-108

43-1734

39-16

39-101
39-157
39-236
39-272
39-310

29-16
39-330
39-34
39-79
39-142
39-183
39-239
19-344

D
MACRO v04.00 &-APR=-81 (1:29:56 PAGE

39-363
39-327

39-340

39-332

39-356
39-392

39-352
39-397
L3-164m

39-321

43=-1694

39-18

39-113
39-159
39-241
39-274
39-312

39-18
39-333
39-36
39-81
39-144
39-185
39-241
39-3246

-
)

4
-12

39-379
39-331

39-349

39-3326

39-365
39-407

39-354
39-399

39-323

39-395
39-336

39-356

29-345

39-372
43-1614

39-359
39-401

43-34n

39-22

39-118
39-166
39-245
39-278
39-316

39-22
43-182#
39-40
36-93
39-149
39-190
39-252
39-350

43=150#
43=152#

39-365

39-361
39-381

39-361
39-403

39-24

39-120
39-171
39-247
39-283
39-318

39-24

39-42
39-95
39-155
39-200
39-280
39-353

39-372

39-377
39-392

39-363
39-405

39-26

39-122
39-173
39-250
39-285
39-320

39-26

39-44
39-97
39-161
39-216
39-312
39-355

39-381

39-384
39407

39-368
39-410

39-28

39-124
39-198
39-252
39-293
39-322

39-28

39-46

39-107
39-164
39-218
39-326
39-357

SEQ 017¢
39-392  39-407
39-401  39-410
63-1604
39-370 39-375
43-1634
39-30 39-32
39-135  39-142
39-202 39-210
39-256  39-256
39-296 39-298
59-324  39-326
39-30 39-32
39-49 39-51
39-127 39-129
39-166 39-168
39-220  39-226
39-328 39-330
39-360  39-362



C(ZRMQBO RMO5/3/2 DSKLS TST 2

é

(ROSS REFERENCE TABLE (CREF v01-05 )

EMS504

EMSS05
EMS506
EMS507

- EMSS1

EMS510

- EMS5S1T

EMSS2
£MSS3
EMS54
EMS55
EMS56
EMSS7
EMS6
EMS60
EMS600
EMS601
EMS602
EMS603
EMS604
EMS605
EMS606
EMS607
EMS6]
EMS62
EMS63
EMS64
EMS65
EMS66
EMS6E7
EMS7
EMS70
EMS71
EMS72
EMS73
EMS74
EMS75
EMS76
EMS77
EMT1

39-364
39-396
39-11
39-83
39-206
39-7
39-99
39-101
39-257
39-280
39-5
39-34
39-63
39-93
39-1:2
39-153
39-185
39-214
39~243
39274
39-304
39-333
39-364
39-396
39-269
39-279
39-281
39-290
39-292
39-297
39-114
39-297
39-262
39-269
39-271
39-309
39-338
39-354
39-370
39-92
39-301
39-303
39-311
39-327
39-329
39-334
39-352
39-116
39-37
39-33
39-33
39-37
39-37
39-39
39-43
39-39
8-3

39-366
39-368
39-14
319-87
39-208
(3-185#
43-186#
L3-187#
39-273
(3-1884
397
39-36
36-66
39-95
39-124
29-155
39-188
39-216
39-245
39-276
39-306
39-335
39-366
36-398
39-271
39-401
39-234
L3-464
39-294
43-49%
39-117
L3-504
39264
£3-1934
39-273
L3-195#
39-340
39-356
39-37°2
39-390
L{3-514
39-305
39-313
L3-544
39-332
39-336
39-368
39-117
39-136
39-35
39-35
39-39
L3-644
39-41
39-48
39-41
39-3x

39-369
39-400
36-16
39-89
39-258

L3-420

39-9
39-38
39-68
39-97
39-127
39-157
39-190
39-2'8
39-247
39-278
39-308
39-337
39-369
39-400
39-275
L3-444
39-286

39-295
39-119
39-266
43-1944

39-343
39-359
39-375
39-392

39-307
39-315

43-55#4
39-338
39-386
L3-74

39-384
43-614
L3-624
39-41

43-€54
43~664
L3-674

39-371
39-40¢2
39-38

39-103
39-267

39-1

39-40

39-71

39-99

39-129
39-159
39-192
39-220
39-250
39-280
39-310
39-339
39-371
39-402
39-277

39-288
39-33
39-121
39-412

39-345
39-361
39-377
39-395

39~309
39-317
39-343
39-403

39-410

"39-43

39-373
39-404
39--40

39-105
39-276

3914

29-4?

39~-73

39-101
39-131
39-161
35-194
39-222
39-252
39-283
39-312
39-341
39-373
39-404
43-43%

63~454
L3-47#
$3-64
43-192#

39-347
39-363
39-379
39-397

43-52#
39-319
39-354
43-574
43-59#

(
39-48

39-376
39-406
39-42

39-109
39-278

39«16

39-44

39-75

39-103
39-133
39-164
39-196
39-224
39-25¢4
39-285
36-314
39-344
39-376
39-406

39-349
39-365
39-381
39-399

39-321

39-359

39-69

39~378
39-408
39-51

19-111
39-283

39-352
39-368
39-384
36-401

39-323

39-370

43-634

E 14
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39-380
39-411
39-55

39-118
39-287

39-20

39-49

39-79

39-107
39-137
39-168
39-200
39-228
39-258
39-289
39-318
39-348
39-380
39-411

43-1964
43-1974
39-386
39-403

39-325

39-375

39-382  39-385

1957 3963
390-188  39-190
39-289  39-291

39-22 39-24
39-51 39-53
39-81 39-83

39-109  39-111
39-139  39-142
39-171 39-173
39-202  39-204
39-230 39-232
39-260 39-263
39-291  39-293
39-320 39-322
39-350 39-353
39-382 39-385
39-413  43-189#

63-198#
39-405 39-407

39-345  39-361

39-388 39-390

39-387

39-66
36-192
39-412

3026

39-55

39-85

39-113
39-144
39-175
39-206
39-234
39-265
39-296
39-324
39-355
39-387

39-410

39-377

39-405

39-389

39-68
39-194
43-1844

39-28

39-57

39-87

39-115
39-146
39~-178
39-208
39-236
39267
39-298
39-326
39~-357
39-389

£3-199»

43-53#

43-56#

39-391

39-71
39-196

29-30

39-59

39-89

39-118
39~-149
39-180
39-210
39-239
39-270
39-300
39-328
39-360
39-391

SEQ 0173

39-393

39=75
39-204

39-32

39-61

39-91

39-120
39-151
39-183
39-212
39-241
39-272
39-302
39-330
39-362
39-393
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CZRMQBO RMOS/3/2 DSKLS TST 2 MACRO v04.00 &4=APR- :29: -
CROSS REFERENCE TABLE (CREF v01-05 ) %0 81 01:29:56 PAGE =1 SEQ 0174

EMTI0
EMT100
EMT101
EMT102
EMTI103
EMT104
EMT105
EMT106
EMT107
EMT11
EMT110
EMT113
EMTI12
EMT113
EMT114
EMT11S
EMT116
EMT117
EMT12
EMT120
EMT121
EMT122
EMT123
EMT124
EMT12S
EMT126
EMT127
EMT13
EMT130
EMT131
EMT132
EMT133
EMT134
EMT135
EMT136
EMT13/
EMT14
EMT140
EMT141
EMT142
EMT143
EMT144
EMT145
EMT146
EMT147
EMT15
EMT150
EMT151
EMT152
EMT153
EMT154
EMT155
EMT156
EMT157
EMT16
EMT160
EMT161

8-25
39-132#
39-1344

8-199
310-138#
39-1414
39-143
39-145#
39-1484

8-28
39-150#
39-152#
301544
39-156#
39-158#
39-160#
39-163#
39-165#

8-31
29-167#
39-170#
39-172#
301744
39-177»
39-179#
39-182#
391844

8-34
39-187#
30-189#
39-191#4
39-193#
39-195#
39-197#
391994

30-174

39-1364

39194

39=-21#

39234

39=-25%#

39=-27#

39294




CZRMQBO RMO5/3/2 DSKLS TIST 2
TABLE (CREF vO1=05 )

TROSS REFERENCE

EMTIES
EMT163
EMT164
EMT165
EMTI66
EMT167
- EM1Y?7
EMT170
EMTIZY
EmT172
EMT173
EMT174

- EMTI75

EMTI76
EMT177
EMT?

' EMT20

EMT200
EMT201
EMT202
EMT203
EMT204
EMT205
EMT206
EMT207
EMT2T

EMT210
EMTZ211]
EMT212
EMT213
EMT214
EMT215
EMT216
EMT217
EMT22

EMT220
EMT221
EMTc22
EMT223
EMT224
EMT225
EMi1226
EMT227
EMT23

EMT230
EMT231
EMT232
EMT233
EMT234
EMT235
EMT236
EMT237
EMT24

EMT 240
EMT241
EMT 242
EMT243

392404
30=2428
39=244
39-2464
39=-249#
39-251#
8-46
8-193
39-255#
39=257#
8-202
8-205

39-31#
39-253#

39-259#
39=-261#
36~264N
39=-266#
39-4a
39-33»
39-2695#4

36-35#

3G-37%

39-308

30-4 1

G 14
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Fu -’




P CZRMQBO RMGS/3/2 DSKLS 18T
CROSS REFERENCE WU

EMT 244
EMT245
EMT246
EMT247
EMT25
EMT250
EMT251
EMT252
EMT253
EMT254
EMT255
EMT256
- EMT257
EMT26
EMT260
EMT261
EMT262
EMT 263
EMT 264
EMT265
EMI266
EMT267
EMT27
EMTZ270
EMT271
EMT272
EMT273
EMT274
EMT275
EMT276
EMT277
EMT3
EMT30
EMT 300
EMT 301
EMT 302
EMT 31
EMT32
EMT33
EMT34
EMT 35
EMT36
EMT37
EMT4
EMT40
EMT4T
EMT4L2
EMT4L3
EMT44
EMT4LS
EMT46
EMT4L7
EMTS
EMTS0
EMTS51
EMTS?
EMT53

39-345#
39=-347»
39-349#
39-352#
8-64
39-354#
39-3564
39-350#
39-361#
39-3634
39-365#
39-368#
39-370#
8-67
30-37¢J4
103754
303774
29-370#
36-381»
39-3844
39~386#
39-388#
8-70
39-390#
39-392#
39-3954
36-397#
39-399#
8-196
8-150
39-405#
8-9
8-73
39-4074
39-410#
8-214
8-76
8-79
8-82
8-85
8-88
8-91
8-94
3-12
8-97
8-100
8-103
8-106
39-764
8-112
8-115
8-118
8-15
8-121
8-124
8-127
39-90#

39-43n

39~4( 5

39-484

39-4014
39-4034

39-64
39-50#

39-4124
39-52#
39-544
39-564
39-58#
39~-604
39-62#
39644
39-8#
39-674
39694
39-72#4
8-109

39-784
39-80#
39-82#
39-10%
39-84#
39-86#
39-88#

3G6-744

H 14
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TABLE (CREF v03=05 ) 81 01:29:56 PAGE S-16

SEG 017¢



(ZRMQBO RM0S5/3/2 DSKLS T1ST 2
(ROSS REFERENCE TABLE (CREF vC1-05 )

EMTS54
EMTSS
EMT56
EMTS?
EMT6

EMTE0
EMT61
EMTEL

- EMT63

EMTEL
EMTES
EMT66
EMTE7
EMT7
EMT70
EMT/
EMT72
EM173
EMT 74
EMT7S
EMT 76
EMT7?7
EMTVEC
ENBSCH
EQUALS
£RR
ERRNMB
ERROR
ERRTYP
ERRVEC

ERTYOO
ERTYO
ERTYQD2
ERTYO3
ERTYO4
ERTY(OS

FMT16

FNCDTB
FNCMSK
GE TBUF
GNS

GO

GTSWR
HCE
HC ]
HCR(

8-133
8-136
8-139
8~-142
8-18
8-145
8~148
8-151
8-154
8~-157
8-160
8-163
8-166
8~22
8-169
8-172
8-175
8-178
8-181
8-184
8-187
8-190
L-682#
13~564
36-34
L=7514
3048~
L-6824
29-1
L-682#
28-1
30-21
30-46
30-51
30-53
20~-152
30-39
4~-823#
L-6934
L-692#4
L-6914
L-690#
L-689#
L=775#
L~-849#
37-55#
4~6954
7=-0#
5~1
33-1
33-1
L-694H
19-61
9-28
&=7724
L(-8514
L=77124

30924
39-94#
39-964
39-G8#
29-134
39-100#
3G9-102#
36-1044
36=-1064
39-108#
39-110#
39-112#
39-1144
39-15#
39-117#
39-119#
39-121#
391234
39-125#
39-126#4
39-128#
39-130#
923+
13-635

30-49+

30-13#
9-23
28=1«
30-165#
30-166#
30~-1674
30-168#
30-169#
30-170#
19-124

4=781
13-559

9-23»
13-690

30-52

9=23=
28~1+

19-128

13-255
13-630

9-6
33-1
33-1
13-633

— ek
T
by
=N
(Vole RV, ]

13-927

30-64

9=25+

28-1«

13-743

30-1604

13=:47

15-6
29-1

13-92¢2

37-85

[ 14
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13-:72

13-:00

9-60
33-1
33-1
13=:45

37-86

13-295

15=9+

13-:60

14-20
33-1

13-=38

13-822

1525+

13-=37

14-20
33-1

13-286

19-3#

15-46+

13-281

33-1
33-1

13-820

15-47»

13-816

33~1
331

16-19

SEQ 0177

28-1

33-1
331

17-17



CZRMQB) RMQS/3/2 DSK.S TST 2

(ROSS REFERENCE TABLE (CREF vD1-05 )

HELP 10-17
HT L-6824
[ AE L=7654
(BSAVE 29-1
IDXMSX  4&=913a
[E L=9264
ILF L=779
37-84
iLFQ2 L6994
ILF24 4&-709#
ILF26 4=710#
ILF30 L=714n
ILF 32 L7140
ILF 34 L7140
ILF 36 L-7148
ILF&O L=7144
ILF&?2 L=7148
ILF&4 L=7142
ILF &6 L=714n
ILFS4 L4~7178
ILFS56 L-7184
ILF64 L=7214
ILF66 L7224
ILF74 L=725#
ILF76 L=-7268
ILR L=778#
ILRGS0 4-910#
ILRGS?2 4-910#
ILRGS4  4-910#
ILRGS6  &4-910#
ILRG6O  4-9104
ILRG6Z  4=-910#4
ILRG6A &=-910#4
ILRG6E6  4-910#
ILRG70  4-910#
ILRG72  4-910#
ILRG74  4=-910#
ILRG76  4-910#
IOTVE(C L4-6824
IPCKO L£-9634
1P(K1 L=9624
IP(K?2 L-961#
IPCK3 L=960#
IR 4-939#
Iv(C L-878#
37-74
37-88
1B8C 4(~-880#
LBT L4=7554
LCLOCK  15=-27
LCOUNT 15-29
LF L6824
43-186
LODE v 9'130
LS L=-832#
LS{ L=8794
LST 4L-833#

L5264
27=1
37-59
29-1

L(=959#
37-58
37-87

13-78

922

13-13
37-58
37-75

15-56#
15=7C#
27-1

(3-187
36254

27-1
37-69
29~-1

37-67
37-88

13-93

9=-23~

13-34
37-59
37=76

27=1
4£3-188

30-90
37=77
29-1

37-68

13-111

37-60
37-77

30-88
43-189

37-78
29=1

37-70

13-12¢4

13-165

37-63
37=-79

F ¥ o
WA
1

O_A
<00

J 14
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37-82 37-85
29=1+ 29=1+
3772 37-73
13-189 13-222
3764 37-67
37-80 37-81
43-178 43-179

37-86
29=1+

37-74

13-238

37-68
37-82

43-180

37=75

13-428

37-69
37-83

(3-181

37-76

13-432

37-70
37-84

4£3-182

37=79

37-71
37-85

4£3-183

37-80

37-72
37-86

«3-184

SEQG 0178

37-83

37-73
37-87

43-185



K 14

-81 01:29:56 PAGE S-19

MACRO v04.00 &=-7PR

CROSS REFERENCE TABLE (CREF v01-05)

CIRMQBO RMQS/3/2 DSKLS TIST 2

i

SEQ 0179

13-715
12-901
21-18

13-699
13-891

21-1"

13-698
13-890
21-10

13-697
13-873
20-28

13-696
13-872
2027

13-662
13-857
20~26

13-661
13-856
20-25

13-658
13-830
20-22

13-657
13-829
20-21
13-A37
13-44

13-656
13-724
20-11
13-<9S
13-30

13-642
13-723
20-10
13-<50
13-25

13-641
13-720
19-120
13-:36

13-9

35
19
19

13-:19
13-<99
13->98
13-886
L-8BO78 13-943
13-641
13-656
36-18#
4-8
3-7
9-1
36-15#
13-.10
36-30#
5-88
36-17#
36-274
36-26#

1
1

4-812#
4-8154
10-64
4-887#
4~8054
13-718
12-902
21-19
4-8104
11-68
10-11
4-808#

13~715
13901

19-114
21-19
4-831#

4-813#

L=936#

10-19
4-781#4

4-9334
4-9344

11-7
4-6984

9-117

MSDRVS
MSE
MSGDRV
MSHELP
MUR
ND TMSK
NED
NONE
NOP
NOTAVL

MRD
MSC
MSEN
MSER
MWD
MwP
MXF
N
NEM

MS

9-114

NOTPRS
NOTRM
NSA
0cC

37-66

37-63 37-64 37-65

37-62

13-595 13-597 37-57 37-58 37-59 37-€2 37-61

36-24#
13-578

4L-839#
L-819#
4{-852%
4=704H
47608
L-877#

L=-7664

9-108

OFFSET

OfD
oM

OPE
oOPl



"ZRMQBO RMQS5/3/2 DSKLS TST 2
"ROSS REFERENCE TABLE (JREF v01-05 )

OR
FaCA(K
PAKACK
PAR
PAT
PCLOCK
PCOUNT

. PDA

PFECH
PFECHI
PFECHZ
PFECH3
PFECHS
PGE
PGM
PHA
PiP
FIRQ
PIRQVE
PLCLK
PLFS

PLSTP
PRO
PR1
PR2
PR3
PR4
PRS
PR6
PR7
PS
PSEL
PSTOP
PSW
PUTBUF
PWRVE (
QUES
R6

R7

RD
RDCHR
RDL IN
RDOCT
RDY
READY
READY1
RE CAL
RESREG
RESVEC
REX
RG

RH
RIP
RLEASE

37-67

37-81
L-938#4
4(-708#

37-68
37-82

16~-19
4<-708

15=-52#
15~-65#4
13-a23
30=-172#
30-173»
30-176#
30~-179#
30-181#

13-:96

15-584
13-840
22-13
15-86#
11-49

15-64
9-26

15-61
4-682#

15-81#

9=23»

9-23
13-925
10-65
33-1#
10-49

14-16
11-46#

33-14

19-90
13-=38

37-69
37-83

16-28

13-a67

13-<Q2

13-879
22-14

15-9

9-23»
9-23+

13-:03
10-82

33-14
14=20

19-95

37-70
37-84

19-61

13-a77

13-<62

13-881

15-16

3412
9=23#

13-820
31-1

37-71
37-85

19-70

13-a91

13-<66

13->50

15-30

3412

3314

3772
37-86

13-a%92

13-a23

13->53

15-62

34=1n

L 14
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37=74
17-88

13-A15

13-A62

13-235

34~1¢

37=75

13=C19

13-842

3o~1x

37-7¢

13-(23

13-849

37=77

13-B62

317-78

13-868

37-79

13-R71

SEQ 0180
37-80

21-21



SEQ 0181

M 14

MACRO v04.00 4-APR-B1 01:29:56 PAGE S=-21

(ROSS REFERENCE TABLE (CREF v01-05 )
13-385

13-58

- CZRMQBO RMO5/3/2 DSKLS TST 2
4-896#

13546

19=-79
13-428+

a
o
MM

1

13-783«
13-222+

13-=35»
13-180

:62*
«172%

13~
13

13-404*
13-413
13-280#
13-374=
13-390

13-431

13=-279«
13-371~

19-76
13-384»

13-427+

13-410+

13-388

13-382+
13-391
13-=34»
13-371
13-291
13-813»

13-388+
13-=33«
13-367«
13-274»
50

13-272

13265+
13-281
13-,59«
13-274
13-246
13-508
13-=32+
19-62

13=272+
13-,58+
13-267+
13240+
13-507
13~.;57=
17-23

13-:40+
13-233

13-233«
13-503+
13-:41«

17-18

13~998~
13-225+
13-203
13-458
13-999«
16-24
30-26

13-920+«
13-219»
19=76«
13=-197«
13=-457+
13-921«
16=20
13-538

13-810+
13-184
13-503
13-191«
13-451»
13-809+
13-499»
13-520

13-176»
13497+
13-184+
13-436

13-684
13-467+
13-4464

13-87
13~483
13-97«
13-435%
13-629+
9-110
11-59



CZRMABO RMCS5/3/2 DSKLS TST 2

CROSS REFERENCE

RMHR 4-9034
RMHR 1 7-0#
RMHRO 7-0#
RMLA L-8974
RMLAI 7-04
RMLAQ 7=0On
RMMR1 4L-898%
13-679«
13=755~
13-833
13-909
13=:23»
13-:41»
13-<65
13~-=98+
13=203»
13-297
13-A91
13-(72*
19-31
19=119+
21-12
22-25
RMMR1 | 7-0#
RMMR1O  7-0#
13-202+
RMMR? L=904LH
13-C37
RMMR? | 7-0#
RMMR20  7-0#
RMOF 4-9014
13-411
RMOF | 7-0#
13-394
RMOF O 7=-0#
RMR L4=777#
RMSN 4£-9004
RMSN| 7=0n
RMSNO 7=0#
RMW(C L=-968#
RMW( | 7-0#
RMWCO 7=0#
ROA L-8634
ROB L-8644
RTC L=705#4
SA1 L=7428
SAl6 4{-738#
SAZ L=7418
SA% L4=7408
SA8 L=739#
SADMSK  4=7464
SAVREG 30-13
SC L=919#
SCO L=795#
SC1T 4=794LH
SC2 L=793%#
SC3 L=7908

TABLE (CREF v01-05 )

13-369+

45-9
13-407~

33-1#

13-408+

13-415+
13-630+

13-429+

19-78»
13-632+
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»
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(N AN N N NN N NN
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WWWWL:JWWWWW
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1
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13-924~

13-218~
13~678»
13-202
13-455
13-:00

13=-:02

N 14
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13~224
19=77+«

13-232+
13-502+
1342

13-:44n

42+

CoCo—
\.NN?

»

)
POV A OO

»

[}
SN =OON
W= VAN NN

G U G U U G QU G G Y
O~
O
» »

O‘WWWWW\:‘WW\NWWW

S )
oo
IR
NOD —
VOO~
» »

2141+

13=>72%
13-=49

13-232
13-239+

13-505«
13-.60+

13-,69+

13-266+
13-245
13--37»

13--36»

13-273
13273«
13-281»

13-285

13-383«
13-285
13-B16+

13-B19+

SEQ 0187

13-661+
13~750
13-829+
13-902+
13-986
13~:;19«
13-<53
13-=77«
13~5>78+
13-380
13-A89+
13-C27
19-24+
19-113»
21-10»
22-23+

13->80

13-a44

13-389
135-389+
19-77

19-78

13=6621
13=753»
13-830»
13-903
13-:18+
13-:34
13=<S4
13-=78
13=>80~
13-a90
13<-A90*
13=-C71»
19=25
19=114+
2T=11»
2224

13~->98«

13-C3

13-405~
13-393~
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CRCSS REFERENCE

SCé
SCOPE

SCTCMP
SCTMSK

- SEAR(CH

SEEX
SET.FS
SETOM
SETVV
SHUT
SIZCLA
SK]
SNGPRT
STACK

STANDA
START
START1
START?2
STKLMT
STOPCL
SW0
SO0
SwWO1
SwO?
Sw03
Sw04
SW05

L=794
L-682%
13=-G17
13-819
L=79748
4=711#
L{=700#
13-933
17=-13»
16~134
31-1
11=-28
L=-8764
L=-BL4a
L-682#
13-806
967
5«1
5-3
9-15
L-682#
7=-0m
L-6828
(-682
4-682
4L-682
4-682
4(-682
(-682
4-682
4(-682
4-682
4-682
L6828
L~6820
4(~682#
L—682#
L~682#
L~682#
L-682#
L-682#
L(~6824
L-682#
L-682#
L-682#
L-682#
“=682#
L4=-682#
6~-On
28-1x
S5-14
9=-77
L=7354
4&=-7314
L=73%N
4&=733%
L=732n

TABLE

131
13-995
13-930

13-:11

31-1
15-54

13-152
13-521

30-14

9-23
28=1+

9-23
36-20#

11-63
11-63
11=55

373
3=:37
3-:08

1
1
1
13-a0?

31-3»

9-23
28~-1+
9-28

13=z11

13=-106
13~-:54
13=-:50

13-828

13-531
13-73
13-:37

11-42

15=14»

923~
29-1
31-1

13=>91

— ek b
W\.'NW
NN AN
Vo~

!
e J) -

21-64

13-106
13-:54

31-5

1528w

9-23
26-1
311

13-159
13=275
13243

13-137
13-=29

19-94

9=235+

29-1
31-1

13-326
13-810
13-268

13-159
15-?75 e

19-102

9-28
29-1

B 15
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(CREF v01-0S5 )

13-518
14-9
13-825

13-326
13-810

20-17

28-1
29-1

13=54%
20-74

13-518

28-1
30-14

13=554

13-543

13-601

13-55¢4

13=671

12=601

-

13=746

13671

S€q 0183

13-806

13=746

°o8=1»
31
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FROSS REFERENCE

TADMSK
TAG
TAGADR
TAP
TBITVE
TIME
TKVEC
TPVEC
TRAPVE
TRE
TRTVEC
TS7
1801
TST10
ST
TST12
TST13
TST14
TST1S
T1ST16
TS117
TST2
1ST20
TST21
15722
TST123
TST26
TST3
TST4
TSTS
TST6
1S17
TSTNVB
TSTOUE

TYPBN
TYPDS
TYPE

L=745n
L-865#
5-9#
L=-8404
L=-6820
7-0#
4-682#
L-6824
&-682#4
4L=920#
L-6824
L=-B664
13-1#
13-5434
13-5542
13-601#
13-6714

TABLE (CREF vO1=05 )

6-0

15-58+
31-1+

9-23s

28-1
28-1
28-1
28-1
28-1
28-1
28~1
28-1
28-1
28-1
28-1
28-1
28~
28-1
28-1
28-1
28-~1
28-1
28-1
28-1
30~45>
11-8
13-671
18-11
33-1#»
14-20
9-28
9-133
10-48
11-14
30-20
30-152
31-1
10-33

9-56

13-150
13-12

36-28#
36=29#

15=71»
31=1x

9-23+

30-47
11=9«
13-746

30-143
9-42
9-134

10-54

1125

30-21

30-154

311

10-47

9-82

13-33

15~73e

30-159#
11-50
13-806

33-14
9-48
9-135

10-61

11-30

30-39

31-1

311

30-146

11-16

13~73
13=-:37

9-60
10-16
10-69
14-20
30-51
31-1
31-1

30-47

¢ 15
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13-106
13-:54

9-77

13-137
13-=29

9-81
10-19
10-86
14-20
30-61
311
34-1

30-54

13-159
13-275

9-83
10-20
10-87
24-1
30-104
31

3314

13-543
14-13>

9-117
10-34
11-3
27-1
30-126
311

SEQ 0184

13-554
14-17

9-123
10-40
11-6
29-1
30-132
31-1
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5-8
13-326
13-806
13-810
311
30-2¢2
9-59

-8
-159
13-746
13-275
31-1
11-69
9-53

5
13

5-8
13-159
13=-746
13-275
311

9-234
1420

9-28
11-16
31-1

9=4?

11-49
33-1
9-23
5=5
15-137
13-671
13- 29
31-1
9-23
6-0
14-20
L-6824
9-82
10-35
9-6

L~-6824
7231
L-598#
L(-682#
4—-6824
&~6824
13-137
13-671
L-6824
L~L6N
4-682#
L-6824
4-6704
4~682#
L-6824
L(~682#4
L-682#

L-6824
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SETPR]
SETTRA
SETUP
SETVV
SKIP

SLASH

STARS

SWRSU
TAGS

TYPBIN
TYPDEC
T YPNAM
TYPNUM
TYPOCS
TYPOCT
TYPTXT




