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e.2

e.2.1.

3.1.1.
3.1.2.
3.1.3.

RUSTRRCT

5 TS5 DO QRIS 1 g e e T
eROMARE 18 ¢ Rae QI ., Ml < T ggﬁmgg%oo\. TIMER

WATCH DOG TIMER B. WATCH D?fz Lm:r{c OCK ERCH HAVE n{m Ob

VECTOR AND DEVICE PODRESSES. LINE CLOCK PORTION OF THE
DIRGNOSTICS REQUIRES THE OPERATOR TO MONITOR 17'S OPERATICN
RIT4 R CLOOK CAPABLE OF MORELRING TIMEIN SECONDE.
REQUIREMENTS

EQUIPMENT

PDP-11/40 ONLY WITH WATCH DOG TIMER

POP-11/20 MAY BE USTD, HOWEVER IT WILL NJT EXEPCISE THE RESTART
LOGIC PORTION RND THEREFORE WILL FRIL THOSE FUNCTICHS.

STORRGE

PROGRAM STORAGE

VHIS PROGRO™ LC40S IN 4K (F MEMORY
LORNING PROCEDLRE

METHOD

EROGRQH IS IN ABSCLUTE FORMAT ANC IS LORDED USING THE RBSO..TE

WSOLUTE LOADER START ARDDRESS #500

HORY #

SIZE

YK 17
8K 37
12X Y4
16K 77
20K 117
24K 137
28K 167

LOAD RDDRESS OF ABS LORDER INTO SWITCHES
DEPRESS “LOWC RDORESS™ KEY ON CONSOLE
DEPRESS “STRRT™ KEY ON CINSOLE

S
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Y.

4.1

4.2

STARTING PROCEDURE

A. SET SWITCH REGISTER TO 000200
B. DEPRESS “LORD ROCRESS™ KEY

C. DEPRESS STRRT

PROGRAM WILL JUMP TO THE DIRGNOSTIC MONITOR AND TvPE QUT

T OPERRTING INSTRUCTIONS. THIS IS OMCE ONLY CODE. TO RETYPE
TEOG%RRTINGOJNSTRUCT :ON THE OPERQTOP MAY EITHER RELORD THE
HE RODRESS “MONITOR™ IN THE SWITCH REGISTER

AND DEPRESS START,
CONTROL SWITCH SETTINGS
1S HALT ON ERROR
14 SCOPE LOOP (SCOPE ON TEST OR ERROR)
13 INHIBIT ERROR PRINTOUT
12 SHORT ERROR REPOR
SR11 INHIBIT ITERQTIONS
STRRTING RDORESSES
RODRESSES COMMENT
NORMAL START

KITH 200 LEFT IN T

B850

:

DEFALLT OR PREVIOUSLY SELECTED
PARAMETERS IMMEDIATELY RSKS
FOR DYNARMIC SWITCH SETTINGS.

MONITOR RELORD TAPE FOR RETYPING OF INSTRUCTIONS

000042 IF THIS LOCATION IS NONZERGC THE
PROGRAM ASSUMES IT IS RUNNING
UNDER RCT11 OR DDP AND USES THE
DEFRULT PARRAMETERS

SHITCHES THE
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S.

OPERATING PROCEDURE

STRRTING FROM 200 CAUSES THE FOLLOWING TYPE OUT.
MRINDEC-11-DBGRA-A-D

DYNARMIC SWITCH SETTINGS

SRIS HALT ON ERROR

SR1Y SCOP

SR13 INHIBI ERROR PRINTOUT
SR12 SHORT ERROR REPORT
SR11 INMIBIT ITERATIONS

TYPE: <D>, FOR DEFRULT PRARAMETERS
P>, FOR PREVIOUS PARAMETERS
<S», FOR SELECT PARAMETERS
(N>, FOR START WITH THIS TEST NUMBER

D,P,S,N?
fieE S G e [4FrRe 1N Ve STRife. N TE HIeSt Y1 T
THIS DIQGNOSTIC TYPE "D" F SET LP PRRAMETERS,

TYPE “S® TO SELECT PFRA‘ETERS

TYPE P> OR “N" AFTER THE PRRAMETERS HAVE BEEN SELECTED FROM
PREVIOUS RUNS.

IF ANY CHARACTER OTHER THAN ONE IN THE STRING IS TYPED THE
MONITOR WILL REJECT THE CHARACTER AND RETYPE THE STRING.

IN RESPONSE TO THE STRING, THE OPERATOR TYPES AN "S5~

n-t SELECTION SEQUENCE IS ENTERED AND THE FOLLOWING DIRLOGUE

NOTE: THESE ARE THE DEFAULT PARAMETERS: TYPING <CR>

IS EQUIVALENT TO TYPING THE DEFAULT PRRAMETER.

TEST NUMBER: |

ot

WO PRIORITY LEOEL: 3

TIMEOUT VALUE IN MILLISECS + TOLERANCE: 140

TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALUE): 7

CLOCK FREQ IN HZ: 1000

RESTART ADDRESS: 17377%

SET SWITCHES

AT ANY TIME CURING THE 'S'ELECTION SEQUENCE A CONTROL C MAY BE
TYPED AND THE MONITOR WILL ASK RGRIN *D,P,S,N?
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S.1 “TEST NUMBER: 1°

HERE THE MONITOR IS ASKING FOR THE NUMBER Of RST TEST

THE F
N THE CHRINING SEQUENCE. THE DEFAULT ANSWER IS (1) ONE, THE
IRST TEST IN TFIECMi'I‘NT T{ES??ER”% I‘QYRTYP$ ms Es
TH % é’&é ? 'ﬁ * Brﬁtm &v&tscm A"NO x{smm

ORTH_THE NUGER TYPED RFTER THE COLON IS
TFE DEF T PMTER UNTIL CHANGED....TYPING R <CR» IS EQUI-
VALENT TO TYPING THIS DEFAULT PRRAMETER.

“BRSE ADDRESS: 172400

THIS 1S THE BRSE RDDRESS FOR THE WATCH DOG TIMER AND RSSOCIATED
L'NE CLOCK. BY TYPING THE COPRECT BASE ADDRESS; CLKCSR, WOCSR
mgm ARE GENERATED RUTOMATICALLY. £G. 172400, 172804, 172406

SRR ER RS |

TYPIiG <CR> KILL GENERATE THE DEFRULT PARAMETERS. 172400, 172404, 172406
“VECTOR RODRESS: 300"

THE WATCH DOG TIMER IS CUT 10 INTERRUPT TO RDDRESS 300 AT THE
FACTORY. B8Y TYPING THE CORRECT VECTOR RDDRESS; CLKIV, CLKIS,
%&cw WDIS ARE GENERATEC AUTOMATICALLY EG. 300, 302, 304, 306
TYPING <CR’ HILL GENERATE THE DEFAULT PARAMETERS 300, 302, 304, 306

“WD PRIORITY LEVEL: 6"
THI S VICE INTERRI.PT PRImITY LEVEL - THE W.D.T. IS
§0£Y % YPING THE WRONG PRIORITY LEVEL

EFE D'I‘&QOOSTIC WILL RESP@D HITH ERRCRS IN THE PROGRAM AC-

TYPING <CR> WILL SET UP THE DEFRULT VALUE 6.
“TIMEOUT VALUE IN MILLISECS + TOLERANCE : 140"

EERERE R

oo
St $=a Pt Pt Pt Pt s e e
MmN LW e-—-C
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TIMEOUT (OR TIMOUT) 1S THE WATCH DOG’S TIME OUT VALUE. THAT IS
UNLESS IT 1S “UPDRTED™ WITHIN THE PRECUT VALUE THE WATCH DOG RELAY
WILL FALL CARUSING RESTART, ETC.

8Y TYPING THE CORRECT TIMOUT VRLUE IN MILLISECS (DECIMAL NUMBERS
ONLY, NO FRACTIONS OR occxmL POINT), THE ommos 1% WILL PASS
THE YESTS. BY REDUCING THIS NUMBER AT THE

(TYPING “S~ELECT PARRHETERS) AND ALTERNATEL

PROGRAM THE RCTUAL PRECUT VALUE OF TIMOUT C
THE PROGRAM WILL FAIL BY SPECIFYING THAT A TOC LOW
TIMOUT WAS TYPED IN. BY REPEATEOLY RUNNING THE pnocnm mo
SESELEC,T,_E,EE THE TIMOUT VARLUE, IT CAN BE DETERMINED TO AN RCCURACY

+ .

TYPING <CR> WILL SET UP THE DEFRULT VALUE .40 (MILLISECONDS IN
DECIMAL NUMBERS)

NOTELl: TYPE WHOLE DECIMAL NUMBERS OMLY, FRQCTIONS WILL CAUSE
ERRORS, THE LOWEST ACCEPTABLE NUMBER IS'l

NOTE2: THE HIGHEST VALUE THAT WILL BE RCCEPTED IS 10000
MILLISECONDS (10 SECS) TYPING A NUMBER HIGHER THAN 10000 WILL
CRUSE ERRORS WITHIN THE PROGRAN (DO NOT USE COMMRS).

“TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALUE): 7

TRIGGER (OR TRIGER) IS THE WATCH ooc TOO SOON (OR TOOSN) VALUE.
THAT ¥s IF THE WATCH DOG IS = ré” %s§ TIME THAN s/ oF
TIMOUT VALUE THE WATCH DCS WILL 00SN BI7

CAUSE INTERRUPT (IF INTERRUPT m IS SET).

BY TYPING THE comscr mvceo VALUE IN MILLISECS (DECIMAL NUMBERS
ONLY, NO FRAC DECIMAL POINT), THE DIRGNOSTIC WILL PRSS
T fests. ev Rfobcmc THIS NUMBER At THE MONITOR LEVEL

(TYPING “S™ELECT PARAMETERS) AND ALTERNATELY RUNNING THE PRO-
GRAM, THE ACTUAL PRECUT VALUE OF TRIGER CAN BE ASCERTRINED....

THE

TRIGER WAS TYPED IN. BY REPEATEOLY RUNNING THE PROGRAM
RESELECTING I-E TRIGER VALUE, IT CAN BE DETERMINED TO AN
RCCURRCY OF + 1 MSEC.

TYPING <CR> WILL SET UP THE DEFRULT VALUE 7 (MILLISECONDS IN
DECIMAL NUMBERS)

NOTEL: TYPE WHOLE DECIMAL NUMBERS ONLY, FRACTIONS WILL CRUSE
ERRORS; THE LOWEST ACCEPTABLE NUMBER IS'1.
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5.2

NOTE2: THE WIGHEST VALUE THAT WILL BE ACCEPTED IS 10000 MILL-
ISECONDS (10 SECS). TYPING A NUMBER HIGHER THAN 10000 WILL

CAUSE ERRORS WITHIN THE PROGRAM (DO NOT USE COMMARS). THIS NUMBER
SHOU_D NEVER HAVE TO BE USED RS TRIGER VALUE WILL NOT EXCEED

§% OF TIMOUT VALUE.

CLOCK FREQ IN HZ: 1000™

THIs 1S THE WATCH DOG’S LINE CLOCK FREQUENCY PRECUT AT THE
FRCTORY. OTHER RCCEPTRBLE FREGUENCIES ARE 50, 60, 100, AND 200
HZ. TYPING OTHER THAN SPECIFIED FREQUENCIES WILL GENERATE AN
ERROR WITHIN THE PROGRAM.

TYPING <CR> WILL SET UP THE DEFAULT VALUE 1000

“RESTART RDDRESS: 173776~

THIS NUMBER IS THE RESTART ADDRESS............ IT IS NECESSARY THAT
BEFORE RUNNING THE DIAGNOSTIC THAT THiS NUMBER BE STRAPPED OR
SWITCHED IN THE WATCH DOG TIMER, DO NOT USE ANY VALID R.0.M.
STARTING ADDRESS......

SHOULD THE ABOVE NUMBER BE IN CONFLICT WITH ANY VALID R.O.M.
ADDRESS, CHOOSE ANY NUMBER FROM 173000 TO 172776 AND STRAP THE
WATCH DOG TIMER ACCORDINGLY.

“SET SWITCHES™

HERE THE MONITOR ASKS FOR THE CONSOLE SWITCH SETTINGS

SR1S HALT ON oggaon

SR13 INHIBIT ERROR PRINTOUT

SR12 SHORT REPORT

SR1{ INHIBIT ITERATIONS

LOAD THE SWITCH REGISTER WITH THE APPROPRIATE FUNCTION AND
TYPE (CR>

PROGRAM RND/OR OPERATOR ACTION

THE TYPICAL APPROACH SHOULD BE

1. SET SRIS - HALT ON ERROR WHEN AN ERROR HALT OCCURS.
2. CLERR SR1S

3. SET SRIM AND DEPRESS “CONTINUE® ON CONSOLE. PROGRAM WILL
SCOPE ON ERROR.

4. IF ERROR IS REPETITIVE SET SR13 RAND SCOPE ERROR
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6.2

S. SET SR1l IF THE TEST IS FAILING ON A PRRTICULAR PRSS I.E.
eND AND NOT THE iST

THE ERROR PC SHO?LDDERING THE OPERATOR TO R POINT IN THE LISTING
WHERE THE ERROR IS DOCUMENTED. THEN USING THE PRINTS AND THE
FLOWS THE ERROR CAN BE TRACED TO ITS SOURCE.

RT ANY TIME DURING THE INITIRLIZRTION OR TESTING THE OPERATOR
CAN _TYPE CONTROL C AND CONTROL WILL BE RETURNED TO THE MONITOR.
SOME TESTS ARE 5 10 10 SECONDS IN DURATION SO THE RESPONSE TO
CONTROL C WILL NOT BE INSTANTANEOQUS.

THE RESTART ADDRESS IS 200. IF HIS ADDRESS IS LEFT IN THE CONSOLE
SHITCHES WHEN “START" IS PRESSED, THE MONITOR WILL TYPE OUT
'QET SHiTCHESzF THE SWITCHES ARE’ZERGED THE TYPE OUT WILL BE

ERRORS
TYPICALLY ERROR REPORTS TAKE THE FOLLOWING FORMART.
ERROR PC 002776

THIS INDICARTES THAT WHILE EXECUTING THE TESTS AN ERROR STATE WAS
DETECTED AND IS DOCUMENTED AT PROGRAM COUNT 002776 AND TEST 3

A TYPICAL RPPRORCH MIGHT BE; TYPE CONTROL C, RESULTS

D,P,S,N? N
Test NUMBER: 3
SET SWITCHES

IN RESPONSE TO SWITCHES SET THE FOLLOWING

SR1S5=0 HALT ON ERROR
SR14=1 SCOPE
TYPE <CR>

IF THE ERROR IS REPEATABLE SET SR13 INHIBIT PRINT AND START
TROUBLE SHOOQTING. REFER TO LISTING FOR THE COMMENTS ASSOCIATED
KITH THE ERROR.
13231221324
RDDED NOTE: MANY ERRORS THA" MAY BE ENCOUNTERED WILL _NOT BE THERE
WHEN EXARMINING THE CONTENTS OF THE SWITCH REGISTER. THIS IS
PRIHRRILY OUE TO THE TIMING CHARARCTERISTICS WITHIN THE WATCH DOG
{"EN IN MANY CRSE? HHSH TIMING PLAYS AN IMPORTANT ROLE IN THE
DIAGNOSTIC ROUTINE, THE DRTA IS STORED ¢.T R TEHPORRRY TRG
LOCATION PRIOR TG HALTING ON ERROR. _THEREFQ BRCK-UP INTO THE
DIAGNOSTICS TO FIND WHERE THIS DRTA IS TEHPORRQILY HELD; LORD
il{g*zs*igTO THE SWITCH REGISTER AND "EXAMINE'. G0OD L{cCK!

ERROR RECOVERY
PROGRAM CAN BE RESTARTED AT ANY TIME BY LOARD ARDDRESS 200 AND
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RESTRICTIONS
STRARTING RESTRICTIONS

R. DISCONNECT THE USERS CRBLE AND INSTFLL THE JUMFER PLUG
THAT WAS SUPPLIED WITH THE WATCH DOG TIMER.

B. STRAP THE RESTART ADDRESS TO AN UNUSED R.0.M. RDDRESS
PREFERABLY 173776. SHOULD THIS ADDRESS BE USED, CHOOSE RANY
OTHER ADDRESS BETWEEN 173000 TO 173776 AND LORD THIS WHEN
“S"ELECTING PRRAMETERS.

C. SHOULD THE JUMPER PLUG BE UNAVAILABLE;
JUMPER THE FOLLOWING:

PIN 8 ;O PIN 2

PINS TO PIN 7

PING TO PIN 3

PIN 10 T0 PIN 3

PIN 11 70 PIN 1, THRU A SWITCH (RESTART SWITCH)

PIN9 TO PIN I

PIN 17 T FIN 16 y
PIN 1S TO PIN 1Y

ALL OF THESE JUMPERS MUST BE IN PRIOn TO RUNNING ANY OF THE FEED
ACK LOOP TESTS. THWEY ARE NOT REQUIRED IF ONLY THE LINE CLOCK

ORTION OF THE WATCH DOG IS TO BE TESTED. SEE LISTINGS FOR
DETRILED INFORMATION.

MISCELLANEQUS

AR. gl?CONNECT USERS CABLE AND INSERT JUMPER PLUG - SEE SECTION

IT .S_IMPORTANT TO RUN THE LINE CLOCK PORTION BEFORE RTTEMP-
TING TO RUN THE WATCH DOG PORTION: IN PARTICULAR THE MNCLK
TEST RS ALL WATCH DOG TIMING IS BASED UPON THE PRESENCE OF THE
MRINTENANCE CLOCK (MNCLK).

C. LINE CLOCK RCCURACY TESTS AT BEST ARE CLOSE APPROXIMRTIONS
PRECISION MERSUREMENT IS BEYOND THE SCOPE OF THIS CIAGNOSTIC.
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9.

PROGRRM DESCRIPTION

THE PROGRAM CONSISTS OF A SERIES OF SMALL TESTS THAT CHECK EARCH OF
THE INDIVIDUARL FUNCTIONS AND CHARARCTERISTICS OF THE WRTCH DOG

TIMER AND ASSOCIATED LINE CLOCK.

TEST NARME

TEST |
(LINE CLOCK)
TEST 2
(LINE CLOCK)
TEST 3
(LINE CLOCK)

TEST 4
(LINE CLOCK)

TEST §
(LINE CLOCK)

TEST 6
(LINE CLOCK)

TESY 7
(LINE CLOCK)

DESCRIPTION

TEST THAT START CLERRS LINE CLOCK
INTERRUPT ENRBLE BIT

TEST THAT CLOCK INTERRUPTS TO
CORRECT VECTOR ADDRESS

TEST THAT CLOCK INTERRUPT PUSHES
CONCITION CODES AND PROGRAM
COUNTER ONTO STRCK

TEST THART RESET SETS CLOCK FLAG
(TICK)

TEST LINE CLOCK REPEATABILITY TO
MRKE SURE THAT OVER TWO EGUAL
FERIODS OF TIME THE LINE CLOCK PUTS
OUT THE SAME NUMBER OF PULSES.

TEST LINE CLOCK REPEARTABILITY WITH
INTERRUPT

LINE CLOCK ACCURACY TEST
(CLOCK CAPABLE OF MEASURING TIME
IN SECONDS IS REQUIFED)
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TEST 10
(LINE CLOCK/WD TIMER)

TE?T lé
(LINE CLOCK/WD TIMER)
TEST 12

(WDT)

TEST 13
(WDT)

TEST 14
(WDT)

TEST 1S
(WDT)

TEST 16
(WDT)

TEST 17
(WDT)

MRINTENANCE CLOCK BIT TEST (MNCLK)

CLK RCCURACY TEST
LgCK CHPABLE OF MEASURING TIME

ECONDS IS REQUIRED)

MN
(C
IN
TEST THAT CHECKS BITS: READ/WRITE
RBILITY OF WD DRTAR (WLDAT)

TEST THAT CHECKS TOO SOON (TOOSN)
BIT; RERD/SET RBILITY OF WDCSR

TEST THAT CHECKS BITS WD INTERRUPT
ENRBLE (WDIEN), EXTERNAL REQUEST
(EXTREQ), AND KD ENABLE (WDENAB);
RERD/WRIYE ABILITY OF WDCSR

TEST THAT WATCH POG_INTERRUPTS TO
CORRECT YECTOR ADLRESS AND

TOOSN BIT IS SET BY “UPDRTING™ TOO
FRST (TOO SOON)

TEST THRT CHECKS THE UPDATE SEGUENCE
IN REVERSE DOES NOT CAUSE AN ACT-
URL 'UPDRTE’

TEST THRT CHECKS WD RELAY IS PICKED
AND DROPS_IN TIME SPECIFIED BY
TIMOUT. THIS TEST CAN BE USED
TO DETERMINE ACTUAL TIME OUT VALUE
+ OR - 1 MSEC. SEE SECTION 5.1

NOTE: _IT IS_IMPORTANT THAT TIMEQOUT
BE SELECTED TQ PASS THIS TEST WITH
R_VRALLE JUST OVER THE PRECUT VALUE
OF “TIMEQUT".
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TEST 20
(WD)

TEST 21
(FEEDBARCK LCOP)

NO1

TEST THAT CHECKS TOOSN BIT NOT

SET IN TIME SPECIFIED BY TRIGER.
THIS TEST AN BE USED TO DETERMINE
ACTUAL TRéGGER VALUE + OR - 1 MSEC.
SEE SECTICN 5.1

NOTE: IT IS IMPORTANT THAT TRIGER
BE SELECTED TQO PRSS THIS TEST WITH
A_VALLE JUST OVER THE PRECUT VALUE
OF "TRIGGER™.

TEST THAT CHECKS REMOTE SENSE LOGIC.
START LOGIC ANO RESTART LOGIC.

IT IS IMPORTANT THART THE DEVICE
IS OPERATING ON AN 11,40 FOR THIS
TEST, ALSO RESTART ADDRESS SHALL
BE DETERMINED PRIOR TO RUNNING
THIS TEST.
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10.

1.

l12.

TEST 22
(FEED BRCK LOOF)

TEST 22
(FEED BRCK LOOP)

TEST &4
(END OF FEEDBRCK LOOP)

TEST 25
(RESTART TEST)

TEST 26
(END RESTART TEST)

LISTING
FLOW CHART (WDFLOW.LST)

TIMING DIAGRRM (WOTIME.LST)

TEST THAT EXTREQ EIT SETS AND
THRT INTERRUPT IS GENERATED WHERN
RELRY DROPS (CLERRS)

TEST THAT CHECKS ThE WD TRIGGER
0.S. TRANSISTOR, DETERMINES THAT
THE TRANSISTOR IS OPERATING CORR-
ECTLY AND NOT SHORTED OR OPEN.

THIS IS NOT R TEST. TYPES "DO
RESTART TEST, CLOSE SWITCH”

THE PROGRAM HAS COMPLETED THE FIRST
SECTION OF TESTS - THE PROGRAM WILL
NOW PROCEED TO REPEAT THE PRECEED-
ING TESTS. TYPE ¢C 7O RETURN 10
MONITOR, TO DO THE RESTAPT TEST.
UNLESS 1C IS TYPED, THE PROGRAM
WILL TEST THE FIRSY SECTION
INDEFINITELY.

TEST THAT CORRECT RESTART ADDRESS
IS SENERATED AND RESTART LOGIC
iS FUNCTIONING

NOTEL: HALT CPU BEFORE PROCEED-
ING INTO THIS TEST

NOTE2: CLOSE SWITCH (RESTART
SWITCH ON JUMPER PLUG)

NOTE3: TYPE 1C TO RETURN T0
TSI e, cr 25, o8 c
(CONTINUE RS NORMAL)

THIS NOT A TEST.
TYPES “END TEST™ THE PROGRAM

HAS COMPLETED THE SECOND SECTION
TYPE tC TO STOP PROGRAM. UNLESS ¢C
1S TYPED, THE PROGRAM WILL TEST
THIS SECtION INOEFINITELY.
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.*c
HALT

D02

:TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS 10 HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
' TRAP PC POINTS TC HALT
'TRAP PC POINTS 70 HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
{TRAP PC POINTS TO HALT
L TRAP PC POINTS TO HALT
ITRAP PC POINTS TO HALT
ITRAP PC POINTS TO HALT
'TRAP PC POINTS 10 HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS 70 HALT
! TRAP PC POINTS T0 HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
;TRRP PC POINTS T0 HALT
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EO2

;TRAP PC POINTS TO WALT
'TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
! TRAP PC POINTS TO HALT
}TRAP PC POINTS T0 HALT
'TRAP PC POINTS TO HALT
:TRAP PC POINTS 70 HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS 70 HALT
'TRAP PC POINTS TO HALT
L TRAP PC POINTS T0 HALT
! TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
{TRAP PC POINTS TO WALT
' TRAP PC BOINTS TO HALT
' TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
! TRRP PC POINTS TO HALT
{TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
L TRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
L TRAP PC POINTS TO HALT
;rnnp PC POINTS TO HALT
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728 00360 002352
729 DoO3%e QODOD
730 000364 000386
731 000386 000000
7 37y Q0%
¢ 4
7N 76
735 000376 000000
7% 000MO0 000402
7 e
739 104400
740
741 100000
742 £40000
743 020000
744 £10000
745 004G
746 002000
747 001000
748 000400
749 0C0200
750 000100
751 000G
752 000020
753 000010
754 000004
755 000002
755 00000}
757 000000
758
759
760 000000
761 000001
762 0000G2
763 000003
764 000004
765 000005
7ok 000005
767 000005
768 000006
769 00007
770
771 000004
772 030240
773 177776
774 177570
775 177570
77%
778 s
773 000}
780 00014G
781 000200
782 00324
763 000300

FOe2

15-0C7-76 11:28 PRGE 19

.+2
RALT
.+
HALT
.42
HALT
+°

;TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
}TRAP PC POINTS T0 HALT
. } TRAP PC POINTS TO HALT
HALT -

42 : TRAP PC POINTS TO HALT
HALT :

SCOPE=TRRP ; SCOPE LOOP TRAP

S=100000
4=40000
3=20000C
10000

-
X
g

LEREED
58888

0= i b Pl =g P =g PG D=4 =4 0= =4 D=4 0—¢ 04 04

ig-*—d—hd-d-4-4—#4-4-4—h4-4—h4
o= MU () £ UNON 0D o) == 0= bus s boos po

immwwmmmmmmmmmmmm
O Le—

;REGISTER DEFINITIONS

=%0
Rl=%1
R2=%2
R3=%3
RY=/M
RS=%S
TTY=%S
Rb="b

=%b
PC=x7

TYPE=ICT
NOP=24(0
PS=177776 :PROCESSOR STRTUS

gggf;;géga ; SWITCH REGISTER

-PROCESSOR PRIORITY LEVELS
(EVELO=000
LEVEL 1=040
LEvELe=100
LEVEL3=140
LEVEL4=200
LEVELS=240
LEVEL6=300

:STACK POINTER
; PROGRAM COUNTER




JRIN. MACYLL 27(732)
DBUARR.P11

784 000340

785

786

787

788 0OQNOM 177560

B3 000406 |

790 00Q410 177564

791 0OQ4i2 177

752

743

74 000015

7% 000012

7%

737

7%

799 DOOMIY 104000

800 000416 104001

B0l 000420 104002

B0 0OOYZ2 104003

BO3 0OOM24 10MO0M

BN

BIS

806

B07

808 000020

B9 000020 013150
é

Bl] 000024

B3 e i

B14 000030

815 000020 012322

817 D000

B.8 000034 01263

813 000200

821 000200 000137

822

823 001:00

B

825 001100 012706

8% 001104 01277

B27 001112 005737

828 001116 OUI4DM

829 701120 004767

B0 Qi1 0L%7

o 22 o

833 00113% 000]

BN 001142 032767

835 0CI1S0 DOI402
8% Q01180 0001y
837 001156 0127
838 00llke 01276
833 001170 000137

15-0CT-76

000340

0CO340

001100

006404
001100
000340
0072s2

176664

176420

176608

11:28 PRGE 20

GO2

LEVEL?=340

: TTY ADDRESSES
ks: 177560
TKB: 177562
TPS: 177864
TP8: 177566

'EZSC DEFINITIONS

ER=15
LF=le

; EMT DEFINITIONS

BGND:

BGN!:

ERROR : TRAPS TO T.ERROR

SavRG : TRAPS TO T.SAVRG

RSTRG :TRAPS TO T.RSTRG

ACCEPTO :TRAPS TO T.ACCEPTOQ

KEY.T0.RO < TRAPS TO T.KEY.TO.RO
:TRAP INITILIZATION

.10T,LEVEL? :TTY QUTPUT TRAP,LEVEL 7

PFAIL,LEVEL? :POMER FRIL TRAP

EMTDECODER, LEVEL? :EMT DECODER TRAP,LEVEL 7

SCOPEC,LEVEL? :SCOPE TRAP

I BEGIN G0 TO BEGINNING OF PROGRAM

MOV 8BEGIN, SP :SET UP STACK POINTER

MOV sLEVEL?,PS PRIORITY LEVEL 7

ST AITH :ACTIL

BEQ 8GNQ :BR_IF NO

JSR PC,DEFRULT *INSERT DEFAULT PARAMETERS

P J8HONL 3 .

gﬁE S&Nl :ONCE ONLY

IHP SSMONITOR

BIT 8200, SR :TEST FOR FAST STARY

BEQ BGN2 :BRANCH IF FAST START

InP S¥MONL.O

MOV 8BEGIN. SP

MOV SLEVEL?,PS

IMP SSMONLD :USE PREVIOUS PRRAMETERS
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840
841
842
843
844
84S

bR R S RRE N RRRR L R S ottt il e ¥ 3

8888888

??CYII 2r(?732)

R B

8
8
R
Z2R8

00leM
001236

Rt

T
5

e

HO2

15-0CT-76 11:28 PRGE 2!

< DEF INITIONS
-CLOCK CSR XXXD
tick=BIT?
CLKEN=B1TH
- WATCH DOG CSR XXX4
FLAG=BIT?
WDIEN=B1T6
TOOSN=BITS
REMSEN=BITY
EXTREQ=BIT3
WDENRB=B1T2
WORLY=BITI
X=BIT0
- MATCH DOG DATA XXX
MNCLK=B1Y3
WD2=BIT2
WD1=BITI]
X=BIT0
- WATCH DOG VECTOR AND DEVICE ADDRESSES
CLKIV:0
CLKIS: 0
WOIV:0
WDIS:0
:WATCH DOG ADDRESSES
CLKCSR: 0
vOID:0
WDCSR:
WODAT: 0
-DEFAULT VECTOR AND DEVICE ARDDRESS
OFLTIV: 300 - CLKIV
302 :CLKIS
304 WDV
306 ' WDIS
DFLTAD: 172400 ;CLKCSR
172402 :VOID
76403 e
. DEFAULT MISC. PARAMETERS
OFLMSC: 140,  ;TIMOUT
7. ; TRIGER
1000.  ;CLOCKF
173776 :ROMADD
-1000. ;SECI
-5000. ;SECS
-10000. :SEC1O
:MISC SCRATTCH PRD
FEEDBK; 24. :SCHMIDT TRIGGER TIME
RLYPT:S. ‘RELAY PICK TIME
WOPRT:  LEVELG
FIRST.TST: 0
TIMRUN: 2000. ;REAL TIME OF 2 SEC. USING MNCLK
SAVRL: O
SAVR2: O
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000
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15-0CT-76 11:28 PARGE 22

TIHOUT 0

102

; SAVE RESTART RODRESS HERE
: TRANSISTOR SATURATE TIME
DEFRULT VALUE

" IDEFAULT VALUE-MNCLK TIMESS SEC.

; DEFRULT RESTART ADDRESS




JMRIN. MACYLL 27(?32) 15-0CT-76 11:28 PAGE 23
DBQARA.PLI Tl W D LINE CLOCK BIT TESTS

Q17 o ST 0300600606 3000 06 0000 06 060036 90300130 06 90 6 30 306 36 8 90 30 0090 00 309636 3030 8 30 6 30038 30000 3 S0 SHHHIIHIE I3 0 36 4
918 STEST 1 W DO LINE CLOCK BIT TESTS
919 + 00003 96 9 36 96 36 36 98 3 96 96 38 96 3 3 36 3% 96 3% 36 36 96 3 ¢ 3 3 3 3% 3 9 36 3 3 96 3 96 36 3 98 3% 96 3 3 3 3 6 3% % 30 3% 36 B 3 0 4% 3 3 % B %
920 001334 104400 ¥ST1:  SCOPE
93] 001236 0l2767 000010 011310 MOV 10, ICOUNT - ITERATION COUNT
922 001344 012767 000001 011160 MOV 8] ERTSTN :CAVE TEST 8 FOR ERROR REPCRT
923 001352 012767 001360 011300 MOV oSCPL, RETURN  :SCOPE LOOP RETURN RDRS
ggg 001360 SCP1:
926 - TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT
927 001360 032777 000100 177616 LKTEST: 817 8CLKEN, JCLKCSR
928 001366 001401 BEQ .44 :BRANCH IF NO ERROR CONDITION
999 (01370 104000 ERROR :ERROR, CLOCK INTERRUPTS ENABLE NOT CLEARED BY START
930 <TEST THAT START SETS cLOCK TIlK
931 001372 105777 177606 LKL: tstB  SCLKCSR
932 001376 100401 BM] L+4 :BRANCH IF NO ERROR CONDITION
933 001400 104000 ERROR :ERROR, CLOCK TICK NOT SET BY START
93y -TEST THAT CLOCK TICK WILL SET RFTER SUFFICIENT PERIOD OF TIME
935 001402 00S0?7 177576 tk2: LR JCLKCSR
936 001406 005000 CLR RO
937 00I4J0 105777 177570 LK2R: TSTB  S&CLKCSR .15 CLOCK TICK SET
938 Q0I414 100403 BMI LK3
939 (001416 005200 INC RO :NO, INCREMENT COUNT
940 001420 001373 BNE LK2R :WAYT SUFFICIENT AMOUNT OF TIME FOR CLOCK

%41 001422 104000 ERROR : ERROR,CLOCK TICK FRILED 7O SET
42 -TEST THAT INTERRUPT ENRBLE BIt MAY BE SET
943 DOI424 005077 177554 tk3: LR ACLKCSR
Q44 001430 105777 177850 TST8  JCLKCSR
45 001434 100375 BPL .4 s SYNC CLOCK
946 001436 012767 000340 176332 MOV $LEVEL7,PS :SET PRIORITY 7

. 947 DOIwNM 012777 000100 177532 MOV 100, 9CLKCSR ~ :CLEAR CLOCK TICK AND SET INTERRUPT ENABLE
qug 001452 032777 000100 177524 BIT $CLKEN, 9CLKCSR ;IS INTERRUPT ENRBLE SET?
949 (001460 001001 BNE L 4+4 ‘BRANCH IF NO ERROR CONDITION
950 001462 104C00 ERROR : INTERRUPT ENRBLE NOT SET

. 98] -TEST THAT INTERRUPT ENRBLE BIT MAY BE CLERRED

952 001464 005077 177514 tk4:  CLR JCLKCSR
953 001470 105777 177510 1578 SCLKCSR
95y 001474 100375 BPL .4 : SYNC CLGCK
955 001476 012777 000100 177500 MOV #100,9CLKCSR  ;CLEAR CLOCKFLAG AND SET INTERRUPT ENABLE
95t 00I1SOM 005077 177474 CLR JCLKLSR sCLEAR INTERRUPT ENARBLE

957 D0IS10 032777 000100 177466 BIT 8CLKEN, 3CLKCSR
958 001516 001401 BEQ .+ :BRANCH IF NO ERROR CONDITION
959 001520 104000 ERROR : INTERRUPT ENRBLE NOT CLERRED
950 001522 10S777 177456 TSTB  9CLKCSR ;WAIT FOR CLOCK TICK
9] 001526 100375 BPL T
982
363




KO2
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DBORAA.PLI INTERRUPT ENRBLE TEST
964 SOOI 30000 00 06 0030 000 0000 00 06 0 030 000 30 0 30 0030 9136 3630 30 38 00 0030 30 0 S SHHHIHHIHH 3 6
965 TEST 2 INTERRUPT ENRBLE TEST
966 CEERREUEEBERRRERE LR NIRRT TEE R TR RN %N TR E R RERE%EEEER
967 001530 104400 fste:  score
968 001E32 012767 0C00I0 JlillM MOV 810, ICOUNT s ITERATION COUNT
969 (001540 012767 000002 010764 MOV 82 ERTSTN :GAVE TEST # FOR ERROR REPCRT
970 001546 9012767 001SS4 011104 MOV eSlP2 RETURN  :SCOPE LOOP RETURN RDRS
3;5 001554 SCP2:

973 . TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR RODRESS
974 (001554 016777 177476 177414 LKS: MOV WDPRT, JCLKIS

975 001862 016767 177514 176206 MOV LESS!,PS :SET PROCESSOR PRIORITY LESS THAN LINE CLOCK
976 001570 012777 001630 177376 MOV #LKEB ACLKIV  :SET UP VECTOR RETURN POINTER
977 001576 00S077 177402 CLR JCLKCSR

978 001602 105777 177376 ISTB  JCLKCSR

979 001606 100375 BPL -4 :SYNC CLOCK

980 001610 012777 000100 177386 MOV $100,9CLKCSR  ;ENABLE INTERRUPT AND CLEAR CLOCK TICK
981 001616 0O0SDO0 CLR RO

982 001620 005200 LKER:  INC RO

983 00l1e~2 001376 BNE LKSA -WAIT FOR INTERRUPT

984 00l62N 104000 ERROR s INTERRUPT FRILED TO OCCUR

9ES 001626 000433 BR LKB :

985 001630 016777 177342 177336 LKSB: MOV CLKIS,3CLKIV  :RESTORE TRAPCATCHER

987 001636 012777 00000J 177332 MOV 80, 9CLKIS ;

988 0016W4 105777 177334 1518 9CLKCSR )

989 001650 100401 BM] L+ :BRANCH IF NO ERROR CONDITION
990 001652 104000 ERROR * INTERRUPT NOT CAUSED BY CLOCK
93] 001654 01271& 001670 MOV aLKS. 1, (SP) *LORD RETURN ADDRESS

992 001660 012767 000340 176110 MOV sLEVEL?,PS RESTORE PROC STATUS

993 001666 000002 RT]

994 001670 000240 LKS.1: NOP




DBGRAR. P11
997
9498
939
1000 901872
1061 B01E7N
1002 001702
1003 001710
1004 001716
1005
1006
1007 DOL1716
1008 001724
1009 001730
1010 001734
1011 001736
1012 001744
1013 001752
1014 001760
1015 001762
1016 001764
1017 001772
1018 002000
1019 002006
1920 002012
| 10c1 002020
1022
1023 D020
| 1024 002032
| 1025 002040
| 1026 002046
| 1027 002050
1028 002052
1028 002056
| 1030 002060
1031
| 1032

JRIN. MRCYI1! 2;;?32)

104400
012767
012767
012767

15-0CT-76 11:28 PRAGE 2

LO2

CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK
§ BN 0 3 0 I IR U300 0003 B 060030 903690000 00000 0 0360690063

0C0010
000003
001716

177334
177254
177250

20176M
177332
000100

177206
00000g
000340
001330
000002
001764

000017
177236

002050

177230
176024
177224

:TEST 3 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK
1;#3““;33;?“""**““"*“****“"*“"""*"*""“*““*
MOV 10, ICOUNT : ITERATION COUNT
MOV 83, ERTSTN 1SAVE TEST # FOR ERROR REPCRT
ccp3 MOV eSCP3,RETURN  iSCOPE LOOP RETURN RDRS
- TEST THAT CLOCK INTERRUPT PUSHES COND. CODES AND PROGRAM COUNTER ONTO STACK
LKe: MoV WDPRT, dCLKIS
CLR aCLKC S
TST8  9CLKCSR
BPL -4 :SYNC CLOCK
MOV $LKBR,3CLKIV  :SET UP VECTOR RETURN
MOV LESS1 PS :SET PROC. PRIORITY
MOV #100,9CLKCSR  ;SET ENABLE BIT
SCC 1SET ALL COND. CODES
WAIT unlr FOR INTERRUPT
LKBA: MOV CLKIS, aCLKIV FZSTORE CLKIV
MOV $0, C(KIS
MOV s EVEL7,PS ;RESTORE PRCC. STATUS
MOV (SP), 98BUFFI  :PC
MOV 2(Sp),aaBUFF2  ;PS
CMP su(en J8BUFF |
BEQ :BRANCH IF NO ERROR CONDITION
ERROR ' WRONG PC PUSHED ONTO STACK
SUB $17, J8BUFF2 : SUBTRRCT CONDITION CODES
CHP Lsssl I8 FF2
BEQ :BRANCH IF NO ERROR CONDITION
ERROR :WRONG PS PUSHED ONTO STACK
E?Y #LK6. 1, (SP) *LORD RETURN ADDRESS
LK6.1: NOP




.HRIN,
DBGRRA

1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
10847
1048
1049
1050
1051
10582

MACY1l 27(73e)
P11 T

DO20B2 104400
003CEN 012767
002072 OlE;67
002100 012767

005077

002132 100401
002134 104000

MOd

15-0CT-76_ 11:28 PAGE 2b

RESET TEST
s EEFEERRERHEHHEHOHHHH R E R R RSO R R R
;TEST M RESET TEST
%§¥:!i!*ggg;g****i**!!l**l*lilii*!i!i!*!***i**!l***!llf!li*ii**l
000010 010562 MoV #10, ICOUNT s ITERATION COUNT
0O00CY 010432 MOV a4, ERTSTN :SAVE TEST # FOR ERROR REPCRT
002106 010852 SCPY MOV #5CPY, RETURN ;SCOPE LOOP RETURN ADRS
; TEST THRT RESET_SETS CLOCK FLAG
177072 LK?: CLR JCLKCSR ;CL.EAR CLOCK FLAG
177066 T1STB  JCLKCSR
BPL .=4 ;MAIT FOR CLOCK TICK
177060 CLR JCLKCSR
RESET s SHOULD CLERR CLOCK TICK
177052 TSTB  QJCLKCSR
BMI .44 ;BRANCH IF NO _ERROR CONDITION
ERROR RESET DID NOT CLEAR CLOCK FLAG

‘e

L]
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MRCY1l 27(732)

15

104400
12767
12767

012767

00S000

001401
104000

000240

15-0CT-76 11:28 PRAGE 27
LINE CLOCK REPERTIBILITY

$ BRI I 3000 393 0 330 06000 36 00 3 38 3690 3 36 30 30 06 31 36 36 00 9 36 30 90 338 30 30 00 6 00 00 56 30 36 SHEHHHE 330 3 2t 34

LINE CLOCK REPERTIBILITY
DEEEHHEH R

'TEST 5
ts1s:  scope

0C0010 010506 MOV

000005 010356 MOV

002162 010476 MOV
SCPS:

'§° ICOUNT
oséps RETURN

NO2

s ITERATION COUNT
'SAVE TEST ® YOR ERROR REPCRT

:SCOPE LOOP RETURN ADRS

; TEST LINE CLOCK REPERTABILITY
;MAKE SURE THAT OVER TWQ EQUAL PERIODS OF TIME

(K8:

Q00340 175602
177004

177000

178772
176766

176760
176754

176744

LKBB:

176730
176724

176716
176712

176704
176700

176670

LK8D:

176740
176736

000001

000002

LKBE:

LKBR:

LKBC:

CLR

s THE LINE SLOCK ngS QUT THE SAME NUMBER OF PULSES

;CLEAR 1ST TIME COUNT
:CLEAR 15T CLOCK COUNT

lLEVEL? PS :SET PRIORITY
3CLKCSR'
3CLKCSR
.4 :SYNC CLOCK

JCLKCSR
OCLKCSR

sGYNC CLOCK 2ND TIME TO MAKE SURE
aCLKcsn
JCLKCSR :1S CLOCK TICK SET
LKBB 'NO
Rl :+1 TO CLOCK COUNT
JCLKCSh sCLEAR CLOCK IF SET
RO :+1 10 TIME COUNT
LKBA 'REPERT UNTIL RO=0
RO *CLEAR 2ND TIME CQUM,
R2 :CLEAR 8ND CLOCK fCuitl
aCLKCSR
aCLxcsn
aCLxcsn
JCLKCSR
.4 :SYNC CLOCK 2ND TIME TO MAKE SURE
JCLKCSR
aCLKCSR ;18 CLOCK TICK SET
LK8D :NO
Re :+1 T0 CLOCK COUNT
JCLKCSR :CLEARR CLOCK IF SET
RO *+1 T0 TIME COUNT
LK8C 'REPERT UNTIL RO=0
R1, SAVRL }SAVE Rl
R2, SAVR2 :SAVE Re
Eiéga nRE THEY EQUAL ?
s1,Rl nns THEY OFF BY 1 COUNT 2
R1’R2
LKBE  ;YES
#2,R1  :ARE THEY OFF BY 1 COUNT ?
RI'R2
LKSE : YES

:CLOCK TICK DIFF BY MORZ THAN 1 COUNT
: IN EQUAL PERIODS OF TIME




JWIN. MACYLL 27.732)
TS

DBYRRR.P11

1109
1115

15-0C7-78
LINE CLOCK

11:2
REPE

8
R

FRGE ¢B
TIBILITY

BO3




CO3

ORIN, MRCYIL 2707320 15-0CT-76  11:28 PAGE 29
DBORAA.P11 LINE CLOCK REPERTRBILITY WITH INTERRUPY

1111 (RRRORERRRREREERE RT3 00000000 4140 0000 30000 30000 0040 0000 30 00 00 0 36 36 4 4
1112 ;TEST 3 LINE CLOCK REPERTABILITY WITH INTERRUPT

1113 *RRERRRERERERRERRRFRERRERRRRRRE RSN RRERERERERERLEERSP > REERRTERE RS
1114 002360 104400 tste: score

1115 0803362 012767 0CO0I0 010284 MOV €10, ICOUNT - ITERATION COUNT

1116 002370 012767 000306 01013y MOV 86 ERTSTN :SAVE TEST & FOR ERROR REPCRT
1117 002376 012767 002404 010254 MOV sSLPE,RETURN  :SCOPE LOOP RETURN RDRS

ﬁ}g 002404 SCPS:

1120 - TEST LINE CLOCK REPEATRBILITY WITH INTERRUPT

1121 DO2NON 016767 176672 175364 LKS: MOV LESSI,PS :SET PROC. PRIORITY

1122 D042 1 CLR Ri :CLEAR 1ST CLOCK COUNT

1123 002414 012777 002500 176552 MOV 8LK38, JCLKIV

1124 002422 016777 176630 176546 MoV WOPRT ' JCLKIS

1125 002430 00S077 176550 CLR JCLKCSR

1126 0024 105777 176544 1578 acuccsn

1127 002440 % BPL +SYNC CLOCK

1128 DO2w2 176536 CLR acucsn

1129 Cfewdb 108777 176532 1578 mcsn

1130 Qoevs2  10037% BPL :GYNC CLOCK 2ND TIME TO MAKE S_RE
1131 O0G248N 012777 000100 176522 MOV uoo OCLKCSR  :ENRBLE INTERRUPT

112 ATt FOR CLOCK INTERRUPTS

1133 %wse 004SE? 005632 ISR hs.uowup :STALL SUFFICIENT TIME TO ALLOW
1139 b 001282 TIMRUN -FUNCTION TO OCCUR
1135 002470 0N2777 000100 176506 BIC SCLKEN, 3CLKCSR ;CLEAR INTERRUPT ENABLE

1136 002476 000405 BR LKSC

1137 002S08 005201 LK9B: INC Rl

1138 unesus 012777 000100 176474 MOV 8100, 3CLKCSR  ;CLERR TICK BSET ZNABLE

1139 002510 000002 RTI

1140 002512 016767 176568 175266 LK9C: 10V LESS1,PS

1141 002520 005002 CLR R2 :CLEAR 2ND CLOCK COUNT

1142 g%g 012777 002606 176444 MOV $LK9E , JCLKIV

1143 016777 176522 176440 MOV HOPRT | 9CLKIS

1144 002536 005077 176442 CLR SCLKCSR

ﬁ% "3 iﬂsm 17643 ;?" : l CR SYNC CLOCK

11 g M 176430 AR

1148 002SSM 105777 17642% 1578 aa.xcsn

1143 002560 100375 BPL :SYNC CLOCK SECOND TIME TO MAKE SURE
1150 002662 012777 0ONI00 176M14 MOV uoo CLKCSR  :ENABLE INTERRUPT

1151 -WRIt FOR CLOCK INTERRUPTS

11E2 onoePn  anycey AwEdu Jem hs.w.w sCTRLL CUEFICIENT TIME TO QULOW
1163 002574 001 TIMRUN FUNCT omo 0CCUR
1154 002576 N 000100 176400 BIC SCLKEN, 3CLKCSR ;CLEAR INTERRUPT ENABLE

1155 002604 0OONOS BR LKSF

1156 002606 (05202 LK9E: INC R2

ﬁss; ﬁg % 000100 176366 gg\xf 0100,3CLKCSR  ;CLEAR TICK 8 SET ENABLE

1159 176360 LK9F: CLR

1160 002624 012767 000340 175144 MOV VEL?7,PS :RESTORE PROC. STATUS

ﬁsx 002632 aism 176340 176334 :83 32? :RESTORE CLKIV

115 m 815157 157060552 MOV VR1 : SAVE

1164 002652 010267 176410 MOV nasvna : SAVE

1165 002656 020127 000000 CHP

1166 002662 0C1001 BNE +fo :BRANCH IF NO ERROR CONOITION
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JMAIN.  MACYLL 2Ti732)  1S-00T-T6 11:28 PAGE 30
DSARAR. P11 T8 LINE CLOCh REPERTRBILITY WITH INTERRJPT
L1167 0C266M 494000 £HR0R .PROC. 15 NOT ALLOWING INTERRUPTS
1168 002666 127 000201 MP R1, sl
1169 002672 GG100! BNE . +4 :BRANCH IF NO ERROR CONDITICN
1179 ™N %ooc ERROR :PROC. 15 NOT ALLOWING INTERRUPTS
| 11721 76 102 CHP RI.R2 ;ARE THEY EQUAL ?
1172 002700 001N BEQ LK4G
b 1173 002702 06270 00000 ADD 81.Rl :ARE THEY OFF BY | COUNT ?
1174 002706 020102 CHP R!'R2
. 1175 002710 001405 BEG  LKYG
1176 002712 162701 000002 SUS 82,Rl ;ARE THEY OFF BY 1 COUNT ?
| 1177 00716 020102 ¥ RIR2
1178 001401 BEQ A
l 117§ 002722 104030 ERROR :CLOCK TICK DIFF. BY MORE THAN 1 COUNT
1180 : IN EQUAL PERIODS OF TIME
. 118l 002724 000240 LKS5:  NOP
1183
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DBQGRAA. P11 ™" LINE CLOCK RCCURACY TEST
11& H ERRRERERE R RRERE RN EERREREREREAREEERAL AR RN ERRRERREERECERS S5
11 TEST 7 LINE CLOCK ACCURACY TEST
11% SERRERENEETRRERER RN EREERERERTEERTEREEEREEEEEEEREREFEEEEEEEEE
1187 002726 104400 tst7.  SCoPE
1188 002730 012767 0C0OOD 007716 MOV 80, ICOUNT : TTERATION COUNT
1189 00273 012767 000007 007SE6 MOV 87 ERTSTN tSAVE TEST 8 FOR ERROR REPCRT
1190 002744 012767 0027S5e 007706 MOV eSlP7 RETURN  ;SCOPE LOOP RETURN ADRS
{}35 002752 SCP7:
1183 sRING BELL RFTER EACH OF FIRST (5) 1 SECOND INTERUALS
11N :RING BELL AFTER 10 SECOND INTERVAL
1195 . (INTERR(PT MODE)
1196 002752 016700 176340 (Ki0: MOV SEC1,RO
1197 002756 O00N767 005762 ISR PC. TIME :BELL RFTER 1 SECOND
1198 002762 016700 176330 MOV sel1 RO
1199 002766 004767 005752 JSR FC. TiME -BELL AFTER 2 SEC.
1200 082772 016700 176320 MOV sel1, RO
1201 002776 OON767 D0S74e ISR PC, TIME :BELL AFTER 3 SEC.
1202 003002 016700 176310 MOV sel1,.RO
1203 004767 005732 JSR Tt BELL AFTER 4 SEC.
1204 003012 016700 176300 MOV sel1.RO
1205 003016 OCY767 0057cz J PC. TiME :BELL RFTER S SEC.
1206 003022 016700 7?6c7e MOV seds, RO
1207 003036 005712 JSR PC, T -BELL AFTER 10 SEC.
iae% ;gnTxI: rggx.t. AFTER 10 SECOMDS USING CLOCK TICK (NON INTERRUPT)
1210 003032 012703 177773 AoV 8-5 R3
1211 00303 016700 176260 LK108: MOV SeC0, RO
1212 003042 00S077 17613 LKI10R: CLR SCLKCSR ;CLEAR CLOCK TICK
1213 0030N6 106777 176132 1578 SCLKCSR *WAIT FOR CLOCK TICK
1214 0030S2 100375 BPL .4
1215 DO3054 DOS200 INC RO :FINISHED 10 SECONDS?
1216 003056 00]37! BNE LK10A
1217 003060 000004 012206 TYPE BELL :RING BELL EVERY 10 SECONDS
003064 005203 INC A3

LK108 ;S BELLS

R
8
&
A
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MNCLK T

€001l
00l
003114

0000C1
000010

007S54
0074c4
00754y

176060

FO3

CHERRREERRREEEEER R RN E IR R 005 00 M A

:TEST 10 MNCLK TEST
HERREERERAERSEAREERERERERER LR B RERERERARRRERARARRRARBL AR EERERE
tstio: score
MOV ¢10, ICOUNY : ITERATION COUNT
MOV 810 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
MOV 8SCPI0,RETURN  ;SCOPE LOOP PZTURN ADRS
SCP10:
: MAINTENANCE CLOCK BIT TEST--MNCLK
tk11:  LLR RO CLERR O STATE COUNTER
CLR Ri :CLEAR | STATE COUNTER
MOV 81, R2 'TIME COUNTER
TMNCLK: Sﬁ{ cnﬁCLx JUDDAT  ;TEST MNCLK BIT
CLERR: égc qu :STORE 0 STATE
SET: §gg 35 :STORE 1 STATE
gg; AENCLK ‘WAIT SUFFICIENT TIME TO STORE BOTH STATES
BNE e :BRANCH IF NO ERROR CONDITION
;ggoa L TMNCLK IS NOT WORKING-CLERRED
BNE .44 :BRANCH IF NO ERROR CONCITION
ERROR *MNCLK IS NOT WORKING-SET
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DBIRAA.PL1 MNCLK ACCURACY TEST
IESO H FRRRARE AR EFRERE R R AR R ERERREREREEREEEER R EEEEERERRREERESEEE
1251 sTEST 11 MNCLK ARCCURACY TEST
1252 CERAFRRERERERRERERERRNERRRERERREERREERBEEEREREREREREEESEEEEEREEE
1263 003162 104400 tSTi1: SCOPE
1254 00316M 012767 0CO00D 007462 MOV 0, ICOUNT : ITERATION COUNT
1255 003172 012767 000011 007332 MOV 1l ERTSTN :SAVE TEST & FOR ERROR REPCRT
1266 003200 012767 003206 007452 MOV 8SCPI1,RETURN  ;SCOPE LOOP RETURN ADRS
iggg 003206 SCPI11:
1289 -RING BELL AFTER § SEC INTERVAL--S TIMES
1260 003206 012703 177773 Lk12:  hov $-5,R3
1261 003212 005077 175766 CLR SCLKCSR
1262 003216 105777 175762 TSTB  @CLKCSR
1263 003222 10027% BPL pe :SYNC CLOCK
1264 %g LK12R:
1265 0ONS67  00S070 ISR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW
iasg 00323C 001324 012208 ¥¢g%x7 - BELL -FUNCTION TO OCCUR
1559 0¥ B0oon3 et A3
isgg 00324 001371 BNE LK12AR +RING BELL 5 TIMES
1271
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DBJRAA. P11 T12 WD1,4D2 RERD/WRITE TEST
127 : HEEREREERBRREEFREFEFEEREELEREREEEREEEEEREREER SNSRI AR
12?7 'TEST 12 WD1.WD2 RERD/WRITE TEST
127"0 . lliiiill!i!l'lll!i!ill!Il!il!ii!!i!!ll!llilililﬁl!&ilmﬂim'l
1275 003242 104400 tsti2: SCOPE
1276 003244 012767 0CO0I0 007402 MOV 810, ICOUNT « ITERATION COUNT
1277 0032S2 012767 000012 007252 MOV 812 ERTSTN :SQVE TEST # FOR ERROR REPCRT
1278 003260 D1e767 003266 007372 MOV 85CP12,RETURN  :SCOPE LOOP RETURN RDRS
1279 003266 SCP12:

1581

1282 : THE FOLLOWING JUMPERS MUST BE INSERTED

1 : IF JUMPER PLUG ¥s USED --OPEN SWITCH--

1 ‘PIN 17 10 PIN 16 (CLOCK IN FOR WDENRB)

155 7 17571 AR 15 IDpREN 14 (DATA IR EOR WDEURS)

1 %595 1%%27 175871 MOVE  SWOCSR, (PC)+

1288 003276 000000 STORE2: 0 : PASS conrggrs OF WDCSR INTO HERE
1289 003300 oue;;} 000020 003276 BIC 820,38STORE2  :CLEAR REMSEN BIT

1290 003306 122 000000 003276 CMPB 80, d8STORE2

1291 003314 001401 BEQ L+ :BRANCH IF NO ERROR CONDITION
1292 003316 104000 ERROR :WDCSR NOT CLEARED

1293 0S2777 DOD00Z 17566 BIS sWD1, JUDDHT :SET WD

1294 003326 032777 000002 175656 BIT siD1, JWODAT VERIFY SET

1295 003334 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1296 003336 104000 ERROR WDl NOT SET

1297 003340 032777 000004 175644 BIT sWD2, SWDDAT :WD]1 SHOULD NOT BE CLERRED, WD2 MUST BE SET
1298 00336 001001 BNE .+ :BRANCH IF NO ERROR CONDITiON
1299 003350 104000 ERROR :WD2 NOT SET

1300 003352 042777 00OOOM 175632 BIC #4D2, JWDDAT :CLEAR WD2 ,WD2 CLEARS WD! AND THEN WDl SETS WD2
1301 003360 032777 000002 175624 8IT WD] | JWDDAT

1302 003366 001401 BEQ e -BRANCH IF NO ERROR CONDITION
1303 003370 104000 ERROR ‘WD! NOT CLEARED

1304 003372 000004 175612 BIT sUD2, JWDDAT

1305 00340C 001001 BNE L+ :BRANCH IF NO ERROR CONDITION
iaagg 003402 104000 ERROR :WD2 NOT SET

1308

1309
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DBGARR. P11 113 700 SOON
1310 4 ERRESEEBAEBFRRRRRRECREEREEARERRRE RN EERERRERRREREEEEREEEREEE SN
1311 :TEST 13 TO0 SOON
i31§ 04y ?g¥Isiiiggasgll!!l!illllil!i*lll*ill»Ilii!llil*ll!i!lll**liliil!!

1
xgw m 61378? 0C0010 007240 MOV #10, ICOUNT : ITERATION COUNT
1315 0034!4 012767 000013 007110 MOV 813 ERTSTN :GAVE TEST # FOR ERROR REPCRT
1316 003422 013767 003430 007230 MOV #SCPI3,RETURN  :SCOPE LOOP RETURN ADRS
1317 003430 SCP13:
1318
1320 : THE FOLLOWING JUMPERS MUST BE INSERTED
1321 ‘IF JUMPER PLUG IS USED --OPEN SWITCH--
1322 ‘PIN 17 T0 PIN 16 (CLOCK IN FOR WDENAB)
1323 :PIN 15 T0 PIN I4 (DATA IN FOR uoema)
1324 003430 005077 175554 ¢LR JWDCSR -CLERR TOOSN ETC.
1326 003434 052777 000002 175550 BIS kD1, SWDDAT SET WD1,FIRST UPDATE SEQ.
1326 003442 032777 000002 175542 BIT oum " JWDDAT :VERIFY SET
1327 0034s0 00100! BNE :BRANCH IF NO ERROR CONDITION
1328 003452 104000 ERROR ' W01 NOT SET
1329 % 032777 000COM 175530 BIT auD2, AWDDAT s WD2 SHOULD NOT BE CLEARED
1330 001001 BNE .+4 BRANCH IF NO ERROR CONDITION
1331 003464 104000 ERROR ' W02 NOT ss
1332 0066 042777 DOOOOM 175516 BIC kD2, JLDDAT ‘CLERR WD2
1333 005479 032777 000002 175510 8IT .um SWDOAT
1334 003502 001401 BEQ :BRANCH IF NO ERROR CONOITION
1335 104000 ERROR 'WD1 NOT CLEARED
133 003506 032777 000COM 175476 BIT 8WD2, SWDDAT
1337 003514 001001 BNE _+4 :BRANCH IF NO ERROR CONDITION
{g 003516 104000 ERROR ‘WD NOT SET
1340 003520 052777 000002 175464 BIS sWD] , JWDDAT -SECOND UPDATE SEQ.
1341 003526 032777 000002 175456 BIT oum JWDDAT VERIFY SET
1342 00354 001001 BNE *BRANCH IF NO ERROR CONDITION
1343 00353% !04000 ERROR WDl NOT SET
1344 003540 032777 0OCOOM 175444 BIT 8WD2, JWDDAT :WD2 SHOULD NOT BE CLEARED
1345 00354 001001 BNE . +4 *BRANCH IF NO ERROR CONDITION
1346 003550 104000 ERROR 'Wp2 NOT SET
1347 52 (42777 000004 175432 BIC 8WD2, SWDDAT :CLEAR WD2
1348 003560 032777 000002 175424 BIT uDl ' SUDDAT
1349 00366 001401 BEQ :BRANCH IF NO ERROR CONDITION
1350 003570 104000 ERROR 'WD1 NOT CLEARED
1351 003572 032777 000004 175412 BIT #8402, MODAT
1262 003600 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1353 003602 104000 ERROR 'WD2 NOT SET
1354 604 032777 000040 175376 BIT 8TOOSN, IWOCSR
1355 003612 GO1001 BNE e :BRANCH IF NO ERROR CONDITION
1356 0036)4 104000 ERROR 700 SOON DID NOT SET
1357 00316 042777 000040 175264 B1¢ 8TOOSN, JWDCSR
1358 003624 032777 000040 1753¢ BIT noosn SWOCSR
1369 (003632 00140 BEu :BRANCH IF NO ERROR CONDITION
ng? 003634 104000 ERROR : 700 SOON IS NOT CLEARED
1362
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DBGARA. P11 TI4 WDCSR RERD-WRITE BIT TEST
1363 lli!l!*l!iiIiiliiiii!lll!!llll!*!ill!lliillli!!lllillll!lllilfi
1364 STEST 14 WOCSR READ/MRITE BIT TEST
1365 I»lil{i{l!!il!!!!iiii!ll!!ii!il!iiiii!!llilll!lliiIi!ifiilli*l*!
1366 003636 104400 tstiv: score
1367 003t40 012767 0CO010 007006 MOV 810, ICOUNT : ITERATION COUNT
1368 003646 012767 000014 (0OBESE MOV 814 ERTSTN :SAVE TEST & FOR ERROR REPCRT
1369 003654 012767 003662 006776 MOV 8SCPIN,RETURN  ;SCOPE LOOP RETURN ADRS
1370 003662 SCP1Y:
1373
1373 : THE FOLLOWING JUMPERS MUST SE INSERTED
1374 : IF JUMPER PLUG 1S USED --OPEN SWITCH--
1375 sPIN 17 TO PIN 16 (CLOCK IN FOR WDENRB)
1376 :PIN 15 TO PIN I4 (DATR IN FOR WDENAB)
1377 0036k 052777 000100 175320 A1 sWCIEN, JWDCSR
1378 003670 032777 000100 175312 BIv uuoxsn SWDCSR
1379 003676 001001 BNE :BRANCH IF NO ERROR CONDITION
1380 003700 104000 ERROR ‘WD INTERRUPT ENABLE CANNOT BE SET
138] 003702 042777 000100 175300 BIC SWDIEN, JWDCSR
1382 003710 032777 000100 175272 BIT ouDIEN JWOCSR
1383 003716 001401 BEQ amcu IF NG ERROR CONDITION
{% 003720 104000 ERROR WD INTERRUPT ENABLE BE CLEARED
1386 003722 0S2777 000010 175260 BIS $EXTREQ, JWDCSR
. 1387 003730 032777 000010 175252 BI7 sexmzo AWOCSR
1388 00373% 00100} BNE :BRANCH IF NO ERROR CONDITION
| 1389 003790 104000 ERROR TEXTREQ CANNOT BE SET
1390 003742 0M2777 000010 175240 8IC SEXTREQ, auDCSR
139] 003750 032777 000010 175232 BIT cexmso SWDCSR
1332 003756 001401 BEQ :BRANCH IF NO ERROR CONDITION
1393 003760 104000 ERROR :EXTREQ CANNOT BE CLEARED
1394 WD ENABLE OPTIONAL JUMPER MUST BE INSTALLED
1395 003762 052777 000004 175220 BIS sWDENAB, JWDCSR
138 003770 032777 000004 175212 BIT smeme JWDCSR
1397 003776 0010V} BNE :BRANCH IF NO ERROR CONUITION
. 1398 0ON000 104000 ERROR ‘WD ENABLE CANNOT BE SET,CHECK JUMPER
1399 004002 042777 00000M 175200 BIC sWUDENAB, JWDCSR
1400 0O4010 032777 000004 175172 BIT $WDENRB, IWDCSR
1401 004016 0CI40! BEQ L+ :BRANCH IF NO ERROR CONDITION
}:gg n04020 104000 ERROR ' WD ENABLE CANNGT BE CLEARED
1404




KO3

JMAIN. MACYLL 27(732) 1S5-0CT-76 11:28 PRGE 37
DBQRAR. P11 T15 INTERRUPT ENRBLE TEST
1405 ;l!{il!lllllllllillillllilli!Ililli!llilliil!l!li!l!!!ll!illll!i
1406 :TEST 15 INTERRUPT ENRBLE TEST
1‘407 *REREEEFE AR AR RE AR AR R EERAEREERARERRRERERRERERERREEERRRESREEERE &P
1408 004022 104400 tstis: score
1409 004024 012767 0COOI0 006622 MOV #10, ICOUNT - ITERATION COUNT _
1410 004032 012767 0DO0IS 006472 MOV 815 ERTSTN :GAVE TEST 8 FOR ERROR REPCRT
1411 004040 012767 004046 006612 MOV «SCPIS,RETURN  :SCOPE LOOP RETURN ADRS
1412 DO4CYS SCPIS:
e
18415 : THE FOLLOWING JUMPERS MUST BE INSERTED
1416 :IF JUMPER PLUG IS USED --OPEN SWITCH--
1417 ‘PIN 17 10 PIN 16 (CLOCK IN FOR WDENAB)
1418 :PIN 15 TO PIN 14 (DATA IN FOR WDENAB)
1419 DO4NO4S 005077 175136 CLR SWOCSR
1420 004052 100001 BPL .44 BRANCH IF NO ERROR CONDITION
1421 004054 104000 ERROR :TO0 SOON IS NOT CLEARED
1422 DON0S6 016777 175174 175'16 MOV WDPRT, JWDIS
1423 004064 012777 00u41e2 175106 MOV sINTTST. JUDIV
1424 004072 Cl16767 175204 173676 MOV LESS], P8
1426 0QO4100 032777 000002 175iC2 BIT sWORLY, SWDCSR
1426 004106 001401 BEQ L+ :BRANCH IF NO ERROR CONOITION
1427 AON110 104000 ERROR ‘WD RELAY SHOULD NOT BE SET
1428 uM112 777 000100 175070 BIS suWDIEN, ADCSR
1426 004120 052777 000002 175064 BIS sWD], XUODAT : UPDATE SEQ.
1430 004126 042777 0000ON 175056 BIC D2, SWDDAT
1431 004134 0S2777 000002 175050 BIS sWD 1, QWDDAT s THIS SECCND JPDRTE SEQUENCE SHOULD
1432 SET TOO SOON AND SET FLAG
{:333 DOM142 0N42777 0000CM 175042 BIC 402, JUDDAT
1435 004150 00S000 CLR RO
1436 00¥i52 005200 DELAY: INC RO :WAIT UNTIL INTERRUPT
1437 OO41S4 001376 BNE DELAY
1438 004156 104000 ERROR : INTERRUPT DID NOT OCCUR
1439 004180 000435 BR CON
1440 004162 016777 175014 175010 INTTST: MOV WDIS, DIV :RESTORE WDIV
144] 004170 012777 000000 175004 MOV 80, UDIS :
1442 QOM176 105777 175006 15ST8  SWOCSR S TEST FLAG
1443 004202 100401 BMI L+ :BRANCH IF NO ERROR CONDITION
1444 004204 104000 ERROR :ERROR , INTERRUPT NOT CAUSED BY FLAG
1445 004206 032777 000040 174774 BIT 8TOOSN, 3WDCSR
1446 004214 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1447 004216 104000 ERROR :TOO SOON DID NOT GET SET
1448 004 042777 000040 174762 BIC 8TOOSN, 3WDCSR
1449 004226 032777 000040 174754 BIT 8TOOSN, JWDCSR
1450 004234 001401 BEG .44 :BRANCH IF NO ERROR CONDITION
1451 DOM236 104000 ERROR :T00 SOON DID NOT CLERR
1452 004240 012716 004254 MOV 8CONTI, (SP) : LORD RETURN RDDRESS
1463 00v244 019767 000340 173524 MOV sLEVEL?,PS -RESTORE PROC STATUS
1454 DOM2S2 000002 RT1

1456 004254 Q42777 000004 174726 CONTI: BIC SWOENAB, SWDCSR  ; CLEAR WDENARB--THIS DROPS WORLY
C (PCle+ ;WAITING SO THAT WD RELAY
1458 ; CLERRS BEFORE PROCEEDING

1460 004266 00S367 177772 28: DEC 18
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DBGRAR.P11 118 INTERRUPT ENRBLE TEST

1461 004272 Q201375 BNE es
1462
1463
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DBGRAR. P11 T16 REVERSE UPDATE SEQUENCE TEST
1464 !!i!il!lll!!!ill!*il!!ii!*l!l!il!i!il!ii*il*l!!!!!il!!!l!il**ii
1465 tTEST 16 REVERSE UPDATE SEQUENCE TEST
1866 l'l*!****i**i*i!*i**l*!*!**i*i*ii*i**li**i!**i*i!***i**l********
1467 004274 104400 totie: ScoPe
1468 004276 012767 000010 006350 MOV #10, ICOUNT : TTERATION COUNT
1869 004304 012767 000016 006220 MOV $16 ERTSTN :SAVE TESi # FOR ERROR REPCRT
1470 004312 012767 004320 006340 MOV #SCP16,RETURN  :SCOPE LOOF RETURN ADRS
i:zé 004320 SCP1b:

1473 s THE FOLLOWING JUMPERS MUST BE INSERTED

1479 ' IF JUMPER PLUG IS USED -~OPEN SWITCH--

1475 ‘PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

1476 ‘PIN 15 TO PIN 14 (DATAR IN FOR WDENAB)

1477 004320 005077 174664 LR auocsn

1478 004324 005077 174662 CLR JWOOR :WD2 WILL ALWAYS BE “SEEN" SET
1479 004330 032777 000002 174654 BIT auo1,auoonr

1480 004336 001401 BEQ .+ :BRANCH IF NO ERROR CONDITIOM
1481 004340 104000 ERROR :WD1 IS NOT CLEARED

1482 004342 032777 000004 1746M2 BIT $WD2, INDDAT

1483 004350 001001 BNE 44 s BRANCH IF NO ERROR CONDITION
1484 DO4352 104000 ERROR :WD2 IS NOT SET

1485 004354 012777 000002 174630 MOV #2, JWDDAT *GET WDl & TRY TO CLEAR WD2 SIMULTANEOUSLY
1486 004362 032777 000002 174622 BIT :ubx JWDDAT

1487 004379 001001 BNE :BRANCH IF NO ERROR CONDITION
1488 004372 104000 ERROR ‘WDl IS NOT SET

1489 004374 032777 000004 174610 BIT uuoa,auoonr

1490 0G4402 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
148] (004404 104000 ERROR s W02 IS NOT SET

1492 004406 012777 000002 174576 MOV #2, JWDDAT SSET WD1 & TRY TO CLEAR WD2 SIMULTANEOUSLY
1493 (004414 032777 000002 174570 BIT cub1 SWDDAT

1494 004422 001401 8EQ :BRANCH IF NO ERROR CONDITION
1495 004424 104000 ERROR ‘WDl IS NOT CLEARED

14965 004426 032777 000004 174556 817 sWD2, JUDDRT

147 004434 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1438 004436 104000 ERROR :WD2 IS NOT SET

1499 <WAIT UNTIL LOOP CLERRS

1500 0OM4M0 005027 CLR (PCJ+

1801 (0g4442 000000 2s: 0
1502 004444 Q05367 177772 33: DEC 2s
%gg& 004450 001375 BNE 33

| :icos
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RELAY PICK TEST

¢ 3R EHIE RIS I SRR 3 3HHHEHHHHHHHNHHHHH
;TEST 17 RELAY PICK TEST
?§¥:;*il;é;;E!!!*!ll*!*il!!lll!ill!!ii!lllllilllllll!lli!l!lllll

000010 00&i17e MOV #10, ICOUNT ; ITERATION COUNT
000017 006042 MOV 817 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
004476 0O0blee SCP17: MoV #SCPI17,RETURN  ;SCOPE LOOP RETURN ADRS

; THE FOLLOWING JUMPERS MUST BE INSERTED

i IF JUMPER PLUG IS USED --OPEN SWITCH--
;PIN 17 T0 PIN 16 (CLOCK IN FOR WDENARB)
:PIN 15 T0 PIN 14 (DATA IN FOR KDENRB)

174506 LR JWDCSR
000002 174500 BIT $WORLY, IWDCSR
BE( .44 :BRANCH IF NO ERROR CONDITION
ERROR :WD RELAY SHOULD NOT BE PICKED
000004 174466 BIS #WDENAB, JWDCSR  ;ENABLE RELAY
000002 174462 BIS WD, JWBDAT ' UPDATE SEQ.
000CON 174454 BIC $lD2’ JWODAT
003556 JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW
RLYPT sFUNCTION TO OCCUR
000002 174436 BIT ouoRLv.auocsn
BNE .+ :BRANCH IF NO ennon CONDITION
ERROR :WD RELAY DID NOT PICK
000004 174424 BIC #WDENAB, JWDCSR  ;CLEAR ENASLE
003530 JSR RS, HOLOUP :STALL SUFFICIENT TIME TO ALLOW
RLYPT :FUNCTION 10 OCCUR
000002 174410 BIT $WDRLY, JWDCSR
BEQ L +4 :BRANCH IF NO ERROR CONDITION
ERROR :CLERRING WDENAB DID NOT CLEAR ENABLE RELAY
:WAIT UNTIL TRIGGER 0.S. FALLS
003510 an RS, HOLDUP :STALL SUFFICIENT TIME TO ALLNW
RIGER :FUNCTION TO OCCUR
- WAIT ncnxn TO MAKE SURE
003502 JSR RS, HOLDUP sSTALL SUFFICIENT TIME TO ALLOW
TRIGER FUNCTION TO OCCUR
000004 174362 BIS SWDENAB, 3WDCSR  ; ENABLE AELAY
000002 174356 BIS WD, JWBDAT up DATE SEQ.
000004 174350 BiC $WD2. JWDDAT
003452 JSR RS, HOLDUP STQLL SUFFICIENT TIME TO ALLOW
TIMOUT -FUNCTION TO OCCUR
000002 174332 BIT uuoRLv SWDCSR
aeo . sBRANCH IF NO ERRGR CONDITION
RROR s TIMOUT VALUE TGO LOW
WAZT UNTIL LOOP CLEARS
CLR (PC)+
cs: 0
177772 38: DEC 28
BNE 3
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TRIGER VALUE TEST--T00 SOON

(RN EERRRA R R NG R RN AR ERE R RERR AR AR AR AN BR R AR RRERRRREFRRRRE RS

0C2010
002020
004720

174264
000040

174256

174246
174240

174224
174216
174208

: TEST

20 TRIGER VALUE TEST--TO0 SOON

illilllll!!liillllllililillllil!l!lli'l!i!iiiillllilliiliiillil

tsra0:

SCP20:

SCOPE

MOV 810, ICOUNT ; ITERATION COUNT

MOV 820, ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
MOV 8SCP20,RETURN  ;SCOPE LOOP RETURN ACRS

: THE FOLLOWING JUMPERS MUST BE INSERTED
: IF JUMPER PLUG IS USED --OPEN SWITCH--

RROR
;WRIT TO AVOID TOOSN
JSR

-

:PIN 17 T0 PIN 16 (CLOCK IN FOR WDENRB)

‘PIN 18 TU PIN 14 (DATA IN FOR WDENAB)
¢LR WDCSR

BIT noosn,auocsa

BEQ R :BRANCH IF NO ERROR CONDITION
ERROR : TOOSN SHOULD NOT BE SET

815 $lD ], SWODAT UP DATE SEQ.

BIC 802 QUDDRT

JSR RS, ROLDUP  STALL swrxcxsm TIME TO ALLOW
TRIGER TION TO OCCUR

B1S oum WDDAT :SECOND (P DATE SEQ.

BIC 2’ WODAT :

BIT ﬂooén SKOCSR

BEC annncn IF NO ERROR CONDITION
E 1GER VARLUE TOO LOW

RS, HOLDUP STRLL SUFFICIENT TIME TO ALLOW
TINOUT ;FUNCTION TO OCCUR
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DBIRAR. P11 12! EED BACK LOOP TEST

1591 X312 222 222232222 2222222232822 222222222222
1592 :TEST 21 FEED BRCK LOOP TEST
1893 CREPRRERAERRERBEBRERBERRRER R TR R TN EEE T EEEEREEEREEEEEEE
1S  DOSOIY  JC4N00 tsta1: SCoPE

| 1595 DOSC1s 012767 OCOOI0 00S630 MOV 210, ICOUNT < ITERATION COUNT

i 1596 00S0N 012767 000021 GCosSSCO MOV 821 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT

| 1897 005032 012767 DOSO4? DOSE20 MOV 8SCP21,RETURN  :SCOPE LOOP RETURN ADRS
iggg 005040 5CP21:
1699 : THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG
1601 :PIN 8 T0 PIN 2 (-15V T0 C OF RELAY)
1602 :PIN § 10 PIN 7 (COLLECTOR TO REMSEN)
1603 :PIN & TO PIN 3 (EMITER TO N.0. OF RELAY)
1604 :PIN 10 TO PIN 3 (INTR.S.T. TO N.0. OF RELAY)
1605 'PIN 11 TO PIN 1 THRU A SWITCH (RESTART S.T. TO N.C. OF RELAY)
1606 ‘PIN 9 T0 PIN 1 (STRRT S.T. TO N.C. OF RELAY)
1607 :PIN 17 T0 PIN 16 (CLOCK IN FOR WDENRS)

| 1608 *PIN IS TO PIN 14 (DRTA IN FOR WDENAR)

t 1609 : THIS ROUTINE CHECKS REMOTE SENSE LOGIC,eXTREQ(IN

| 1610 - NON- INTERRUPT MODE),START LOGIL.

| 1611 ;iliiiiiilii&i{iii{iili
1612 :  OPEN SWITCh

. 1613 s REREREEREEERERSREERAEHEF
1€14 DOSONO  OUS077  1791MM CLR 3WDCSR
1615 00SOv4 032777 000002 174136 BIT SWORLY , SMOCSR
1616 005052 001401 BEQ L+ :BRANCH IF NO ERROR CONDITION
1617 00S0SN 10N000 ERROR ‘WD RELAY SHOULD NOT BE PICKED
1618 00S0Se 127727 174126 000000 CMPB  UDCSR, 80
1619 DOSDEM 00140} BEQ L+ -BRANCH IF NO ERROR CONDITION
1620 % 104000 ERROR :WDCSR SHOULD BE CLERRED
1621 052777 D00OM 174112 BIS SWOENAB, JMDCSR  :ENABLE RELAY
1622 005076 032777 000COM 174108 BIY 8WDENAB, JKDCSR
1623 00SION 001001 BNE e :BRANCH IF NO ERROR CONDITION
1bcd 005106 104000 ERRCR :CHECK JUMPERS, WDENRB NOT SET
1625 005110 005077 17%07% CLR SWDDAT
1626 005114 017727 174072 MOV QWODAT, (PC)+
1627 %m 000000 STCRE: O PSS CONTENTS OF WODAT HERE
1628 122 0N2737 000370 005120 BIC €370, 38STORE  :CLERR MNCLK
1629 00S130 126727 177764 (0DOOON CMPB  STORE, s4 - 1S WD SET ?
1630 00513 00140 BEQ .44 ;BRANCH_IF NO ERROR CONDITION
in3l ggglﬂu i ErUN (Wb T SET
1632 142 DS2777 0CON02  1740M2 BIS WD}, MODAT :UP DATE SEQ.
1633 005180 032777 000002 174034 BIY 8D 1, WODAT
164 005:56 001001 BNE 44 :BRANCH IF NO ERROR CONDITION
1635 0C5160 104000 ERROR ‘WDl NOT SET
1636 [OS162 ON2777 00OOO4 174022 BIC 8402, SHDDAT :
1637 005170 032777 000002 17401 BIT sWD1 . SWODAT
1638 % 001401 BEQ L+ - BRANCH IF ngREm CONDITYON
1639 ERROR -uo; NOT CLEARED
1640 - WHEN RELAY PICKS(RPPROX. 1 MSEC) 1T SETS EXTREQ SREMSEN (2C MSEC LATER)
1641 005202 004567 003112 JSR RS, HOLDUP STALL SUFFICIENT TIME TO ALLOW
1642 %03 omes; FEEDBK ‘FUNCTION TO OCCUR
1643 10 004567 003104 JSR RS, HOLOUP STALL SUFFICIENT TIME TO ALLOW
1644 00S2{4 001272 TRIGER sFUNCTION TO OCCUR
i645 DOS2i6 017727 173766 MOV SWDCSR, (PC)+
1646 005c22 STOREL: 0 :PASS CONTENTS OF WOCSR HERE
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DBGAAY. P11 121 FEED BACK LOOP TEST
1647 005224 126727 177772 DOD236 CMPB srom.naas
1648 008232 00iu0! BEO :BRANCH IF NO ERROR CONDITION
1649 005334 104000 ERROR tBITS 1,2,3,4,7 NOT SET
1650 ‘FLAG 8 EXTREG ARE SET BY INTE Rhuh LoGIC
1651 :REMSEN SET WHEN RELAY OPENS(SETS)
1652 00523 032777 000002 173744 18§: 81T SWORLY, 3KDCSR  ;WAIT UNTIL RELAY CLEARS(DRIPS)
1653 00S244 001374 BNE 18
1654 00S246 032777 000004 17373y BIT ouoeme.auocsa
1655 00524 001401 BEQ .44 :BRANCH IF NO ERROR CONDITION
1656 00S25e 104000 ERROR WOENRB NOT CLERRED
1657 WHEN RELAY DROPS (RPPROX. nsst) IT CLERRS WDENARB
1658 AND APPROX. 20 nsec LATER WDENAB SETS AGARIN
1659 00S260 004567 003034 YR RS, HOLDUP -STALL SUFFICIENT TIME T0O ALLOW
1660 00S26M 001262 FEEDBK sFUNCTION TO OCCUR
1661 00S266 032777 000DON 17371 BIT cuneme.auocsn
1662 00Se7 001001 BNE :BRANCH IF NO ERROR CONDITION
1663 005276 104000 ERROR : WDENA8 NOT SET
1664 : WDENAB szr BY START LOGIC, BUT SHOULD NOT SET WDRLY RGAIN
1665 00S300 032777 000002 173702 BIT $WDRLY, WL L3R
1666 005306 00140} BEQ L+ :BRANCH IF NO ERROR CONDITION
1667 005310 104000 ERROR *WDRLY SHOULD NOT BE SET AGRIN
1668 00S312 0N2777 00000M 173670 BIC sWDENRB, SWDCSR  :FORCE CLEAR WDRLY
1669 005320 00S027 CLR (PC + ‘WAIT UNTIL LOOP CLEARS
1670 00S322 0COS00 28: 0
1671 DOS324 00S36?7 177772 38: DEC 28
}2;32 005330 00137% BNE 38
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JAIN. MACYIL 2r(732)
DBOARA. P11 122
1675

1676

1657

1678 005332 104400
1679 OSSN 012767
1680 00S3¥2 012767
1681 005350 012767
1682 D0S356

1683

1684

1685

1686

1687

1688

1689

169G

1691

1692

1693

1£94

16%

16% 005356 005077
1697 005362 016777
1698 DOS370 012777
1693 005376 016767
1700 O0SHOM 032777
1701 DOS4I2 00I40)
1702 O0G4I4 104000
1703 005416 052777
1704 0OSMN (062777
1705 005432 062777
1706 O0SH0 02777
1708 005000
1703 DOoesh 002200
1710 005452 001376
1713 D(MSS (QO0dgs
1715 GEee8 Dler?
1714 005466 012777
1715 QOSH7M 105777
1716 005500 100M01
1717 005502 104000
1713 BEel2 Boton:
1720 DOSSI4 304000
i7el 00S5le QiZzie
i7e2 01278
1754 DO2ER Ouerrd
= B By
1757 Oy Ooo3es
i7¢8 005550 001375

15-0CT-76_ 11:28 PRGE 4M
EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP

(EREERRERERRRRERN RT3 0004 3090 30 30 6 3 00 36 30 30 06 36 98 6 3 06 36 36 36 36 36 3 3 3 %

TEST 22 EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP
G L T T T T T T P T T e

Yste2: SCoPE

0C0010 00S312 MOV 810, ICGUNT - TTERATION COUNT
000022 09S1ke MOV 822 ERTSTN :GAVE TEST 8 FOR ERROR REPCRT
00S356 005302 ccpad MOV 8SCP22, RETURN  :SCOPE LOOP RETURN ADRS
: THE FOLLOWING Junpsnc MUST BE 1nssﬁrso--on USE JUMPER PLUG
‘PIN 8 T0 PIN @ (-15V 10 C OF RELRY
:PIN S TO PIN 7 ( COLLECTOR 10 REHSEN)
:PIN & TO PIN 3 (EMITER TO N.0. OF RELAY)
‘PIN 10 T0 PIN 3 (INTR S.T7. T0 N.O. OF RELAY)
:PIN 11 TO PIN A SHITCH (RESTART S.T. TO N.C. OF RELAY)
‘PIN S T0 PIN 1 ISTQRT S.T7. 10 N.C. OF RELAY)
*PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

:PIN 15 TO PIN 14 (DATA IN FOR WOENAB)
R EEE R RN R RS AR

OPEN SWITCH
ilQiiiiiii!!*il!lilll&lllil
17 CLR DCSR
173670 173612 MOV WOPRT, WDIS
00S460 173602 MOV IEXTIHT auWbIV
173700 172372 MOV LESS1,PS
000002 173576 BIT m?,wcsa
BEQ :BRANCH IF NO ERROR CONDITION
ERROR ' WD RELAY SHOULD NOT BE PICKED
00000  17356M4 BIS SIDENAB, SDCSR
000100 173556 BIS wlen HOCSR
000002 173552 BIS 1, ¥IODAT sUP DATE SEQ.
000004 173594 BIC w ' SHODAT :
:STALL uggn. m'rsonmh OCCURS
DELAY1: INC :WAIT UNTIL INTERRUPT
BNE oa.nvx
Eﬁm ConTU - INTERRUPT DID NOT OCCUR
173516 173512 EXTINT: MOV WDIS, aHDIV ;RESTORE WDIV
000000 173506 MOV #0 0IS
173510 1578 DCSR Bsg;‘cﬁm
BM] .44 IF NO ERROR CONDITION
ERROR : ERROR, INTERRUPT NOT CRUSED BY FLAG
000010 173476 BIT SEXTREQ, SMOCSR
BNE et :BRANCH IF NO ERROR CONDITION
ERROR *EXTREQ DID NOT GET SET
005532 MOV SCONTU, (SP) :LORD RETURN RDDRESS
000340 172246 'n'?‘x' sLEVEL?,PS RESTORE PROC. STARTUS
000004 173450 CONTU: BIC SWDENARB, JWDCSR  ;FORCE CLEAR WDRLY
gun (PC)+ SWAIT UNTIL LOOP CLERRS
177772 §§ DEC 28
BNE 38
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DBGRAA.PLI

AR RERRARRRECEEECEREIER
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m
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FRPER

005760
0Cs760
005764

MRCYLL 27¢732)
123

:

88
53

Tt T

8
58

il

eeee§~§
EERRRIE

i

8
—
W
>
£

FO4

0B O1ciEn 4e%BRAN TS 3R TEST

SHRERREERRERERERRPRERERREERE TR I T2 30 033000300 30 0030 0 30 30 3 330 3 9 3 2 4 %

0C0010 005072
000023 QC4742
005576 00SCke

002414
173276
0000062

00000
010726

360
035760

0C2334

173400

173366
173362
173354

173330

173316

173270

173256
000016

s TEST

23 WD TRIGGER 0.S. TRANSISTOR TEST

DREREREREEE R R RTINS R R RN

teT23:

SCP23:

SCOPE

MOV -~ 10, ICOUNT . ITERATION COUNT

MOV 823 ERTSTN :SAVE TEST # FOR ERROR REPCRT
MOV #SCP23,RETURN  :SCOPE LOOP RETURN ADRS

: THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLL%
iPIN 810 PIN 2 (-15V 10 C OF RELAY)

'PIN S T0 PIN 7 (COCLECTOR 70 REMSEN)

tPIN & T0 PIN 3 (EMITER ro N.0. OF RELAY)

‘PIN 10 T0 PIN 3 (INTR.S.T. 70 N.0. OF RELRY)

:9IN 11 10 PIN A SWITCH (RESTART S.T. TO N.C. OF RELAY)
:PIN 8°T0 PIN | !srnar S5.T. 70 N.C. OF RELAY)

‘PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

:PIN 15 TO PIN I4 (DATA IN FOR WDENAB)

CREBEERRE R R

s  OPEN SKITCH
SR I

CLR SWDCSR
BIT sWORLY , 3HDCSR
BEQ .44 :BRANCH IF NO ERROR CONDITION
ERROR s d0R.Y NOT CLERRED--DROPPED
BIS SKDENAB, SHOCSR
BIS ouox, T :UPDATE SEQ.
BIC T :

WAIT UNTIL REHSEN strs
JSR RS, HOLDUP STALL SUFFICIENT TIME TO ALLOW
FEELBK :FUNCTION TO OCCUR
JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOMW
TRIGER :FUNCTION TO OCCUR
BIT SREMSEN, JWDCSR
BNE L+ :BRANCH IF NO ERROR CONDITINN
ERROR : TRANSISTOR IS OPEN
BIC SLDENAB, JWDCSR  ; FORCE CLEAR WORLY
JSR RS, HOLDOP SSTALL surr1c1£nr TIHE T0 ALLOW
TIMOUT UNCTION TO OCCUR
JSR RS, HOLDUP :STALL sﬁrrxczsnr TIME 7O ALLOW
FEEDBK FUNCTION TO OCCUR
CLR SWOCSR
BIT ouoRLv,auocsn
BEQ sBRANCH IF NO ERROR CONDITION
ERROR :WORLY NOT CLEARED--DROPPED

18:

BIS SWDENAB , DCSR
MOV 88, 3814
MOV nLEOEL7 3116

MOV S§P) :SET =T* BIT
MOV nls =(
RTI 1ST FALSE RETURN INTERRUPT
-UP DRTE SEQ, ron 22 MSEC TO opeﬁ TRRNSISTGR PREVENTING
: REMSEN SETTING
JSR RS, HOLDUP sSTALL surrx IENT 1n£ T0 ALLOW
TRANST UNCTION TO OCCUR
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: DBOARA.P11 135°°) B TRIGGER 0.6 TRANSISTOR TEST
1787 005766 012746 000340 MoV #340, - (SP) ;RESTORS STACK
1788 005772 Qlors 006000 MOV sCONtT, = (SP)
1789 005776 , RTI ;2ND FALSE RTI ,STOP UP DATE SEQ
1730 006000 012737 000016 000014 CONTT: MOV 816, 3814’ ;RESTORE TRAP CATCHER
1791 006006 012737 0COOCQ 000016 MOV #0,J816 ;
| 1792 006014 032777 000020 173166 BIT aRtnssn JWOCSR
1793 006022 90140} BEQ ;BRANCH IF NQ ERROR CONDITION
1794 006024 104000 RROR : TRANSISTOR DID NOT OPEN
1795 A “TRANSISTOR SHOULD BE OPEN . PEVENTING. REMSEN SETTING
179 006026 Q.77 000004 173154 é‘c 8UDENAB, OWDCSR  ;FORCE CLEAR WDRLY
1797 0060 8027 i (PCT+ ;WAIT UNTIL LOOP CLEARS
1798 00603 005000 2§: 5"
1795 006Q4D DOE367 177772 38: DEC 28
|18 OC60w 30137 BNE 38
‘ -~ -t
i8Cz
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JSRIN.  MACYLL 27(732) 15-0CT-76 11:28 PRGE 47
DBGRIAR.PLI T2y END FEED BRCK LOOP TEST

1803 : EREREERREERFRAREERLEREEREERREEREEREERREEREREEREREEERRERREERET LR
18084 TEST 24 END FEED BACK LOOP TEST

1805 cRERERREE RS R ER SRR REERERRRERERREREERREREEREREEEREEEEESERENEEREEE
1806 006046 104400 tstay: ScoPe

1385 006050 815757 0C000L 0QYS76 MOV 81, ICOUNT : ITTERATION COUNT )

1 006056 012767 000024, 004446 MOV 824 ERTSTN 'SAVE TEST 8 FOR ERROR REPCRT
1809 006064 012767 006072 004566 MOV 8SCP24,RETURN  ;SCOPE LOOP RETURN ADRS

igig 006072 SCP2Y:

1812 006072 0GOOOM 012210 TYPE NEXTST

§g§3 006076 000137 007276 IMP JsMON1Z2

1815
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DB@=Q.P11 125 RESTART TEST
1816 (RRRRERERRERRRERRREERRRERRRERERR RN EREBERRRRERRERRERRRBREEE R R
1817 TEST es RESTART TEST
1818 EEREE R R RS R R E R ERE S H RN RN RRE
1819 006102 104400 tstas: scope
006104 012767 000001 004842 MOV l ICOUNT s ITERATION COUNT
006112 012767 000025 004u4le MOV ERTSTN SQVE TEST 8 FOR ERROR REPCRT
882{52 012767 006126 004532 — MOV cSCﬁES RETURN SCOPE LOOP RETURN ADRS

; THE FOLLOWIMNG JUHPERS MUST BE INSERTED--OR USE JUMPER PLUG
;PIN 8 10 PIN 2 =15V TO0 C OF RELAY)

BRRRRERRRE

,P{N 5 10 % (COLLECTOR TG REMSEN)
‘PIN & TO PIN 3 (EMMITER T0 N.0. OF RELAY)

:PIN 10 TO PIN 3 CINTR.S.T. TO N.0. OF RELAY)

;PIN 11 T0 PIN | runu n SHITCH (RESTRRT 5, T 70 N.C. OF RELAY)
831 iPIN 9 10 PIN‘I sTAR F RELA

PIN 17 TO PL{ 16 (CLOCK IN FOR HDENQB)
PIN 1S T0 PIN 14 (DATA IN FOR WDENAB)

[
R

Pt Pt Pt s Bt Pt Pt Pt Pt Pt @ Pt Pt Pt Pt Pt Pt Pt Bt P P
§ [0 0]

834 {iliiilliilllillll!!llil!i!!*il
835 :CLOSE SWITCH
83% !ll!!!!iill!l!}!!ll!!lllll!llll
837 006126 00S077 173056 CLR
838 006132 (32777 000002 173050 BIT 8WDRLY , JWDCSR
B39 mswg 0014 g:o .44 :BRANCH IF NO ERROR CONDITION
B30 00614 104 RROR *WDRLY NOT CLEARRED--DROPPED
1B41 Q0BI44 0S2777 0OCOCH 173036 BIS SWDENRB, SMDCSR  ;ENRBLE RELAY
1842 006152 001312 CLR acLOCTRP :CLEAR TRAP LOCATION FOR RESTART ADOR.
1853 006156 012737 006240 000004 MOV $CRUNCH, 244 ssr UP SERVICE ROUTINE
1844 006164 012737 000340 CO0006 MOV SLEVEL7' 36
1845 006172 052777 000002 173012 BIS siD1, MOOAT uponrs SEQ.
1846 006200 092777 DOOOON 173004 BIC 802 JWDDA1
1847 006206 0O4567 002106 JSR RS, HOLDUP STRLL SUFFICIENT TIME TO ALLOW
1848 006212 001252 FEEDBK -FUNCTION TO OCCUR
i 1849 0062IN 042777 000OOM 172766 BIC SWDENAR, SWDCSR  :FORCE CLEAR WORLY
| 1850 006222 005027 CLR (PC)+ ' :WRIT untIL “CRUNGH= OCCURS
| 1851 0D0e24 0000CO 2¢ 0
1852 006226 00S367 177772 38 DEC 2
' 1§53 006232 001375 BNE 3
* 1854 oosaga 04000 ERROR  :RESTART DID NOT OCCUR
1655 B06e 20 BR RTNTS?
1856 006240 011667 173046 CRUNCH: MOV (SP),LOCTRP
| 1857 006244 023737 001332 001312 CHP J8ROMADD, 34 OCTRP
1858 006252 001401 .44 ;BRANCH_IF NO_ERROR CONDITION
1859 (06254 104000 ERROR WRONG RESTART ADDRESS
1860 006256 012737 000006 00COOY MOV cs sy RESTORE TRAPCATCHER
| 1861 00626M 012737 000000 000006 MOV 0386
| iggg 006272 012716 59¥ cnfnrsr lsp)
1864 382553 882335 RINTST: CLR (PC)+  ;WAIT UNTIL LOOP CLEARS
[ 1865 (06302 000000 1§ 0
1866 00E30M 006367 177772 c§: DEC 4§
006310 001375 BNE 5§

s
(R




.IRIN,
DBQRAA.PLI

1870
1871
1872
1873
1874
1675

WRRE

REARRRREERDR

Pt ot Bt Pt Pt ot Pt Pt Pt Pt Pt Pt ot Pnt Pt Pt e P Pt Pt P P Pt P
8 [0 0]00] w
BE2 8RR En

BRRREER

WD AWD WO DD DO D OND WD
e $t Bt Gt Bt Bt Pt et Bt Pt

s 9t Put Pt Pt Pt Pt P Pt Pt Bt Puet Pt Pt P s Pt Pt et Pt Pt Pt Pt Pt P
OO NOT N E WO

RN

MACYLl 271732)

1M
006330
006336

00633t
006342

006346

o

JOo4

15-0CT-76 11:eB PAGE 49
END RESTART TEST

0C0001 004332
000026 004202
006336 004322

012246
007276

001100
000340
012203
011054
00734

001100
011630
000104
007340

300120

007252
000123
000116
011645
004412
046105
04

7506
042101
054105

R 3332222222122 2322 322 T332 2822222222222 222 22222222

'TEST 26 END RESTART TEST
X1z ITTIIXIIIITIL ISR SIS YIRS 2RSSR LS

Ystee: SCOPE

MOV 81, ICOUNT : ITTERATION COUNT

MOV 826, ERTSTN :SAVE TEST # FOR ERROR REPCRT

MOV 8SCP26,RETURN  ;SCOPE LOOP RETURN ADRS
SCPeh:

TYPE ENDTST

Ay JEMON12

.SBTTL MONITOR

X221 222122222 22222323322 2222222222322 2222222222232 22222 2238222233222 2"

MONITOR:
;!!iliiliii!!i!ii*iiiiii**l!iii!i!ii*i!il!ii**lli!ii*ii!!*iil*ii*!*!i*

RESET
MOV $BEGIN, SP :SET UP STACK POINTER
MOV sLEVEL?,PS :MONITOR AT LEVEL 7
TYPE  , HOME ‘4OME UP AND ERASE SCREEN
H: TYPE HERDER
MOV 83ELOD, asH+2  ;HEADER TEXT CETS WIPED BY NPR’S

JSR PC,d8DEFAULT  ;SET UP DEFAULT PARAMETERS

MON1.O:
MOV ¥BEGIN, SP :SET UP STACK POINTER
TYPE FSTAR?
KEY.T0.R)
CMPB  #’D,RO :D = DEFAULT PARAMETERS

BNE 18
égn sg,acDEFQULT :SET UP DEFAULT PARAMETERS
18: gnzs g;P,RD :P = PREVIOUSLY SELECTED PRRAMETERS
2e: IMP S3MONID
38: ggga ﬁéﬁlﬂo :6 = GO THROUGH AND SELECT PRRAMETERS
CMPB  #'N,RO sN = START AT THIS TEST s
BNE MoNl .0
TYPE  ,MSGO
.ACCEPTO
MOV OCTNUM,FIRST.TST
BR 28

RELOD: .ASCIZ *“«RELOAD FOR HERDER TEXT*

.EVEN
;SET UP TEST PARRAMETERS
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SWIN.

1453
1928
1929

i 1931
19
18

&
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REFRERE R EREARRBACRE EELETEELLERR
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NREFFERR
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MRCYLl 271732)

DBURRA.P1!

00E52%
006532

006536
006540
006544
00eS'4e

006554

:

MONITOR
004737
000004
104003

00S767
001403
016767

36
016767
00S367
042737
016767

15-0CT-?6 11:28 PAGE 50
007340 MONI:  JSR
011645 TYPE
RCCEPTO
004340 TST
BEQ
004332 172504 MOV
011664 MON3:  TYPE
ACCEPTO
004316 157
BEQ
004310 172510 MOV
0C1774 JSR
011704 MON4:  TYPE
ACCEPTO
004270 TS
i BEQ
004262 172464 MOY
002022 JSR
011730 MON4.1: TYPE
ACCEPTO
004242 TS
BEQ
034234 ASL
004230 ASL
004224 ASL
004220 ASL
004214 ASL
004210 172360 MOV
004202 DEC
000037 013104 BIC
G0M170 17236M MOV
011773 MONS:  TYPE
001226 JSR
172394 187
BEQ
17233% 172326 MOV
012043 MONS.1: TYPE
301202 JSR
172320 157
BEQ
172312 172304 MOV
012123 MONG:  TYPE

KO4

PC,d8DEFAULT  ;SET UP DEFAULT PARAMETERS
,M5G0 :FIRST TEST

;RCCEPT TEST NUMBER FROM KEYBOARRD

OCTNUN : TEST FOR DEFAULT
MON3 :BRANCH ON DEFAULT
OCTNUM, FIRST. TST :LOAD FIRST TEST

,MSG! : BRSE ADDRESS:

;RCCEPT BASE AODRESS FROM KEYBOARD
OCTNUN

88%1 WDBASE
PC, WDRODR

MSG2 ;RCCEPT INTERRUPT VECTOR
OCTNUM

MONY . 1
OCTNUM, KDIBAS
PC, KOVEC

:PRIORITY
:RCCEPT 4D PRIORITY LEVEL
. TEST FOR DEFAULT
*BRANCH ON DEFAULT

MONS
OCTNUM
OCTNUM
OC TNUM
OC TNUM
OCTNUM
OCTNUM,WOPRT  ;LORD PRIORITY
OCTNUN

$37,980CTNUM  ;CLERR TNZVC

OCTAUM, LESS! :PRIORITY TO ALLOW WD INTERRUPTS

MSGS :TIME OUT VALUE
SE DACCEPT :ACCEPT DECIMAL # FROM TTY

ENUM
MONS. ] s BRANCH ON DEFRULT
DECNUM, TIMOUT  :PUT IN NEW VALUE
MSGE s TRIGER VALUE
PC DACCEPT *ACCEPT DECIMAL & FROM TTY
DECNUN

MONG :BRANCH ON DEFAULT
DECNUM, TRIGER  :PUT IN NEW VALUE
,MSG? t CLOCKF
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198
1984
19

288

Pt Pt Pt Pt Pt P Pt st Pt Pt P8 Pt Pt Pt
BBIRRLON S8

58

SR

SSS3S8S
OO LW

RS
-0

cda2
2023
20

CBRRAR.

MRCYLL 27(732)

Pll

007252

007270
007272

007276
007302
7304
07310
007316

MONITOR

805767

001512

016767

005067

15-0CT-76 11:28 PRGE 51
001156 ISR PC.DACCEPT
172274 15T DELNUM
BEQ no N7
001750 172264 CYCIK: CMP '1828  DECHUM
NE cyCe0d
176030 172274 MOV s-1000. ,SEC!]
166170 172270 MOV #-5000. , SECS
154360 17226M ggv 3-182g0 "SEC10
000310 172230 CYC200: CMP 8200. , DECNUM
BNE cyclod
177470 172240 MOV -200. ,SEC!
176030 1722M MOV ¢-1000.  SECS
174060 172230 MOV ¢-2000. | SEC10
BR OUTDEC
000144 172174 CYC10D: CMP 8100. , DECNUM
BNE cveso’
177634 172204 MOV $-100.,SEC!
177014 172200 MOV $-500. | SECS
176030 172174 MOV 8-1000. ,SEC10
BR OUTDEC
000062 172140 CYCSD: CMP $50. . DECNUM
BNE cyced
177716 172150 MOV 8-50. , SECI
177406 172144 MOV £-250. , SECS
177014 172140 MOV 8-S00. | SEC10
BR ouTDEC”
000074 172104 CYCeO: ggg ogo - DECNUM
ERROR
177704 172112 MOV ¢-60.,SEC!
177324 172106 MOV 8-300. ,SECS
176650 172102 MOV 8-600. . SEC10
BR OUTDEC'
172050 172044 OUTDEC: MOV DECNUM, CLOCKF
012146 MON7: TYPE  ,MSG8
ACCEPTO
003642 15T OCTNUM
BEG MON1O
003634 172080 OCTNUM, ROMAOD
003252 MON1O: CLR ERRCNT
011755 TYPE NSGY
KEY.TO0.RO
000003 CMPB  #3,R0
BNE MOR12
177106 IMP MON1.0
171758 MON12: MOV FIRST.TST,RO
BNE non13
171750 INC %
171794 003214 MON13: ggt EDRST.TST,ERTSTH

LO4

;ACCEPT DECIMAL & FROM TTY
;BRANCH ON DEFARULT

;SET UP 1000 HZ CONSTANTS

;SET UP 200 HZ CONSTANTS

;SET UP 100 HZ CONSTANTS

;SET UP S0 HZ CONSTANTS
]

; BRANCH IF NO ERROR CONDITION
s UNASSIGNED CLOCK FREQ.
SET UP 60 HZ CONSTANTS

;PUT _IN NEW VALUE

s RESTART ADDRESS
;ACCEPT RESTART ADDRESS
:TEST FOR DEFAULT
:BRANCH ON DEFAULT

:PUT IN NEW VALUE

MOV
;ASK FOR DYNAMIC SWITCH SETTINGS'ON CONSOL SWITCHES

;SET DYNRMIC SWITCHES
:TYPE ANYTHING
:TEST FOR CONTROL C

;RETURN TO MONITOR IF tC

; TEST FOR DEFAULT
BRQNCH IF_NOT DEFAULT
tDEFAULT TEST NUMBER IS ONE
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007:20 016037
007326 062737
007334 000170

007340 012767
07346 012767
307354 012700
J07360 004787
(07364 012700
(07370 004767
(07374 012700
107400 004767

007620 00S267

15-0CT-76 11:28 PRAGE S2

012660
000024
0126860

000080

171562
171560
171556
171554

001306
000002

171536
171534
171532
171530

171600
171576
171574
171626
171606
171604
171602

000026
000200

000200
177750
001750
000310
171476
177712

171480

012660 MUV
012660 ROC
MON1Y4: JMP

UTILITI
0 DEFAULT:MOV
b MOV
MOV
JSR
MOV

LODIV: MOV

FREI: MOV

LODARD: MOV

LODMSC: MOV

RT
-UTILITIES
tIMEUP: MOV
TCNT: O
JSR
171444 T.1:  BIT
BPL
171434 BIC
DEC
BNE
RTS
171506 SCALE: CMP
BNE
BR
171474 HZ200: CMP
BNE
CLR
000005 CMP
BGE
ERROR
DIVS:  INC

MO4

TSTABLE-2(R0), J#RETURN

#c4, JERETURN

aTstABLE-2(RD)

ES

SLEVELG, KOPRT

sLEVELS LESSI
$DFLTAD RO
PC, LODAD
sDFLTIV,RO
PC,LODIYV
$DFLMSC, RO
gg,Loonéc
(RO)+,CLKIV
(RO)+. CLKIS
(RO)+. WDIV
(RO) +,WDIS
PC

$WDBASE , RO
FE,LODRb

J(RS)+, (PC)+
RS, SCALE
%FERG,GCLKCSR
8FLAG, ICLKCSR
TCNT

T.1

RS
#1000. , CLOCKF
HZ200

EXIT
#200. , CLOCKF
HZ100

XCNT

TCNT, 45

.4

XCNT

;JUMP TO SELECTED TEST

; SET UP DEFRULT PARAMETERS

;FETCH TIMEUP COUNT
:SCALE TO CLOCKF

;WAIT FOR TICK

; CLERR_DONE

;KEEP TIME

;BRANCH IF NO TIMEOUT

+ 1S CLOCK @ 1KC
:NO TRY 200 HZ

'NO SCALING, EXIT

;1S CLOCK @ 200 HZ

:NO, TRY 100 HZ

:CLEAR SCALE LOCATION

:CAN YOU DIVIOE BY 5

:BRANCH IF NO ERROR CONDITION
s TRY HIGHER CLOCK FREQ

s INCR SCALE LOCRTION
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G2 R N MR T W BT TSR
§838 giceas 008387 17143 177854 outi: oV DENT. TonT ngv SCAL g VALUE TO TCNT
5?33 é;ﬂLUE Hns BtEN SCALED (' 1/5)

(]
e

0076 830;1; , EXIT
0076 2767 000IN4 [71414 HZi00: CMP £100. , CLOCKF IS CLOCK 3 100 HZ
007660 001024 BNE HZS0 Y S0 HZ
007662 065067 171416 CLR XCNT CLtnR SCALE LOCATION

007666 026727 177632 000012 CHP rcnr 812 :CAN YoU DIVIDE BY 107

007674 002001 BGE +4 :BRANCH IF NO ERROR CONDITION

007676 104000 ERROR *TRY HIGHER CLOCK FREQ

007700 00S267 171400 DIVIO: INC XCNT :INCR SCALE LGCATION

007704 162767 000012 177612 SUB 812, TCNT :DIVIDE BY 10, SUCCESSIVE SUBTRACTION
007712 005767 177606 TST Tcnt ,cnn IT BE SUBTRACTED RGAIN

007716 001401 BEQ ouT2 :1S IT 2ERO

1S IT POSITIVE

swme

el
2192
2:03
2104
2105
2106
2107
2108
2109
2110
2111 007720 100367 BPL DIVIO :
2112 007722 016767 171356 177574 0OUT2: MOV XCNT, TCNT ,iMCv_SCALED VALUE TO TCNT
2113 - VALUE HAS BEEN SCALED ¢('1/10)
2114 007730 000461 BR EXIT
2115 007732 022767 000062 171334 HZ50: CMP 850. ,CLOCKF + 15 CLOCK @ S0 HZ
2116 007740 001024 BNE HZ60’ :NO TRY 60 H2
| 2117 007742 DOSDE? 171336 CLR XCNT :CLEAR SCALE LOCATION
. 2118 007746 026727 177552 000024 CMP TCNT, #24 :CAN YOU DIVIDE BY 207
2119 007754 002001 BGE ph *BRANCH IF NO ERROR CONDITION
| 2120 007756 104000 ERROR s TRY HIGHER CLOCX FREQ
2121 007760 005267 171320 DIV20: INC XCNT s INCR SCALE LOCATION
2122 007764 162767 000024 177532 SUB 824, TCNT :DIVIDE BY 20, SUCCESSIVE SUBTRACTION
2123 007772 005767 177526 ST TCNt :CAN IT BE SUQTRQCTED AGAIN
2124 007776 001401 BEQ oUT3 *1S 1T ZERQ
, 2125 010000 100367 8PL orvao $1S 1T POSITIVE
2126 0iD002 016767 171276 177514 OUT3: MOV
2127 - VALUE Hns etzu sanso ( 1720)
2128 010010 000431 &R EX]
| 2129 010012 (22767 000074 171254 H260: CMP sso , CLOCKF 1S CLOCK 3 60 H2Z
2130 010020 001401 BEQ .44 :BRANCH IF NO ERROR CONDITION
2131 010022 104000 ERROR :CLOCKF HAS BEEN ASSIGNED AN UNASSIGNED VALUE
2132 01002 00S067 171254 CLR XCNT :CLEAR SCALE LOCATION
2133 010030 026727 177470 000020 CMP TCNT, %20 :CAN YOU DIVIOE BY 167
2134 010036 002001 BGE et BRANCH IF NO ERROR CONDITION
2135 010040 104000 ERROR : TRY HIGHER CLOCK FREQ.
2136 010042 005267 171236 DIV16: INC XCNT : INCR SCALE LOCATION
2137 010046 162767 000020 177450 SUB $20, TCNT :DIVIDE BY 16, SUCCESSIVE SUBTRACTION
2138 010054 005767 177444 15T TCnt :CAN IT BE SUBRACTED AGAIN
2139 010060 001401 BEQ ouTH :1S 1T ZERO
2140 010062 100367 EPL DIVIE :IS IT POSITIVE
2141 010068 016767 171214 177432 OUT4: MOV XCNT, TCNT
2142 - VALUE HAS aten SCALED ( 1/18)
| 2143 010072 000400 BR EXI
' gi:g 010074 000205 EXIT: _ RTS RS
| 2146 - THIS UTILITY CRLCULRTES TRIGGER (ONE 20TH OF TIMOUT)
. 2147 010076 016767 171166 171174 CTRIG: MOV TIMOUT,TTRIG  ;START CALCULATION OF TRIGER
2148 010104 00SOE? 171174 CLR XCNT
2149 010110 026727 171164 000000 CMP TTRIG,!O :CHECK FOR VALID TIMOUT
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MY 27732

N IN,
D8aRRR.PL1

D RGRIN

ONE 20TH OF TIMOUT

20, SUCCESSIVE SUBTRACTION
SUBTRACTE

VE

W

;BRANCH IF NQ ERROR _CONDITION

; TIMOUT CANNOT 8E ZERO

]
’
’
9
’
'
’
’

, TRIGER

!

84

TTR
QUTS
ONE20TH

XCNT
PC

"
XCNT

ERROR

ONE20TH: INC
SL3
15T
BEQ
SPL
MOV
RTS

1711484

FO
[V
—C) —4
—a () e

NN
q/mMmWMW”WQ-
ST

SROLPYTN

=g o=l o=t ol =8 G o o4 oG

OOO000000
=8 o oo -l =l o =g o—q =g

COOoO0O000000

171134 171120 OUTS:

RnARNARLRA B2 R3S D R%

- - —

, UP TO 10000.

; ACCEPT DECIMAL NUMBER FROM TTY

- ac
2 g 5
5 5w
2 m g E 2 7
x rVrlu r < Cm o
g 5 o8 8
5 . 8 ¢ g=. 3
g = EBaus = ool g
0§ %2 § o 28 oo
208 3 23u8 & T ozt Sy
Jew 25 mnen 3 3ok S
dgs 95 BExe 5 S B2t o
T TRYS mm.o Y T TS ‘e e cete mee eata =
3
s o o
55 §2 ©o oo 2%
2T 2 nm ge8 mm 4 B glenx:
$Zg mmma. =3¢ SrdaaKsgs. § R0y
T s R R
Bogs 4 3 3
g &8 = s &

171012
20
012304
170764

171114

iEHEEEED g
wm ...7...1...111

;
i ST
B TN

4 o= v ot o=t it G =g ool =G ot =t b =t ot 5l o=l 5§ o 5 el o 5= ol ol b 4 4 et o o o e el bl ¢
OOLOO0000O00O000O0000O00OO00000000000000V0000000

— . v— —- - -

DR~ NREREORRT B8 BRERERAHRAF RRERS:

s dododotodrdrdrde drdr dododmdotogrdcdrdrdrd—dedotrddrbodrirotrtrdetrirtrdrtrdrd a4t rdri- 44—t 4 —4 —4
LA LU P DLV LA L P L VIRV LAVTA W LA VELVTA VI VITVIA VT VT VTG VT VI VTR N VT4 VT VT, VI VT, 1S VT VT VT VIO VT, VT W VT VTG VTS VTS VT, VY VTS VTS VYR, VT, VT, VT4 VY, T

LISEC

‘e
;FOVE PRSSED RRG. INTO HERE

B2, SCALE?
thUIT

.,

; STRLL FOR "X" Hg%
g v 8/RS)+, (
JSR

RDD

HOLDUP
HOLDIT:

0324 004767 000200
0330 062767 000001 177764

i
l
1
!

0
0
0
0

RRNNAR

- ——— e ——




P — — i ———

- — —— —

CO5

JSWIN. MRCYLL E"("32) 15-0CT-76 11:28 PAGE S5
MONITOR

DBORAR. P
2208 01033% 0327TT 002010 170&ME 97 LK, SKODAT

2207 016344 0010} ENE svcun :START COUNTING @ ! TRANSITIONS
2208 01034 032777 00000 170836 SvCLL: BIT SMNCLK, JWODAT  ;CHECK FOR | STATE
2209 010354 001374 8NE SVCLL sL00P UNTIL MNCLK=0
2210 01& 005367 177740 DEC HOLDIT :d EVERY O TRANSITION
2211 9l 00142} BEQ OUTMN

2212 010364 032777 000010 170620 SVCHL: BIT SMNCLK, JWODAT  ;CHECK FOR O STATE

2213 010372 001774 BEQ SYCHL :LOOP UNTIL MNCLK=1
g2:4 0103 000% BR SveLl

221S 01037 Q3 000010 170606 SvCHM: BIT SMNCLK, SWDDAT  ;CHECK FOR O STRTE

2216 010NN 00177 BEQ SVCHH :LOOP UNTIL MNCLK=1
2217 010M0B 005367 177710 DEC HOLDIT '3 EVERY 1 TRANSITION
2218 010v12 001 BEQ ouUTMN

2219 Q10414 nzz;%’ 000010 170570 SVCLH: BIT SMNCLK, dDDRT  :CHECK FOR 1 STATE

2220 0I10M22 DOI37M BNE SVCLH :LOOP UNTIL MNCLK=0
c221 DI0MN  DO07BM 8R SVCHH

2222 010426 000205 OUTMN: RTS RS

aea-cE ms UTILITY SCALES HOLDIT BY 4/5

2225 010M30 022767 000074 170636 SCARLEN: (M 8£0. , CLOCKF .15 1T 60 H2?

2c26 010436 001033 BNE 6

2e27 0I10M40 005067 170640 CLR XCNT

2228 010w44 02727 177652 (000000 CHP HOLDIT, 80 :CHECK FOR VALID NUMBER
2229 010452 001001 BNE tr *BRANCH IF NO ERROR CONDITION
2230 OIDM54 104000 ERROR :HOLDIT CANNOT BE ZEROC
2231 0l10456 (026727 177640 00000S o HOLDIT, 85 118 IT LESS THAN §7

010464 6%30 aM] oUTH 'YES nveuoumnsxs

2233 010466 7 177630 MULTY: ASL HOLDIT :mtiPLy By 2

22M 0I0N72 006367 17764 ASL HOLDIT :MUCTIPLY ava

22% 010476 005267 170602 ONESTH: INC XCNT

223% 010502 162767 000005 177612 SUB $5. HOLDIT ;DIVIDE BY 5, SUCCESSIVE SUBRTACTION
2237 010510 00S76? 177606 ST HOLOIT :CAN IT BE sfamncrsomn
2238 010514 001401 BEQ oUT6. 1 *NO

2239 010516 100367 BAL ONESTH :YES

2240 010520 016767 170560 177574 OUTH.1: MOV XCNT, HOLDIT *HOLDIT IS NOW APPROX. 4/5 OF ORIGINAL
23535 010526 000207 0UTe:  RTS PC

2243 - THIS UTILITY SCALES HWOLDIT BY S5/4

224 010530 7 000074 170536 5CALEF: CHP 860, , CLOCKF 1S IT 60 HZ ?

2245 01053 00I016 BNE ouT?’  :NO

gosh DINGW) NIR7H7 | 170536 MOV HOLDIT, XENT :GAVE HOLDIT

2247 01054 006367 177550 MULTS: ASL HOLDIT'

2248 010552 006367 177544 ASL HOLDIT

2243 01755 066767 170522 177536 RDD XCNT, HOLDIT

o580 01056M 006267 177532 ONEYTH: ASR HOLD}T

2:31 010570 00€267 177526 ASR HOLDIT

2252 010574 000207 0UT?: RIS PC

2253

254

2255 :NEW WATCH DOG ARDORESSES

2256 010576 016767 170504 170400 WORDDR: MOV uoense CLKCSR

2257 010608 062737 000002 001306 RDD E

2258 810512 013767 00l 70366 MOV anaoanss VOID

2259 010620 062737 000000 01306 ADD 82, asWDBASE

2260 010626 013767 001306 170354 MOV 98UOBASE , WDCSR

2261 010634 062737 000002 001306 ADD 82, 98WDBASE




DOS

S8UWDBASE , WODAT

MoV
RTS PC

170342
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010642 Q13767 001306

2263 010650 000207

MCYLL 271732)
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2374 011700 035123 0ODO4D
2375 Q11704 (44537 DS2116 051105
2376 011712 052622 052120 053040
2377 011720 041505 047524 035122
2378 011726 000040
2379 011730 0S637 020104 051120
2380 01173 Q047511 044822 (054529
2381 011744 D46040 053105 098105
2382 011752 020072 000
2333 01i755 137 042523 020124
2384 011762 053523 0S21ll 044103
2386 011770 0S1505 _ 000
2386 011773 _ 137 O44524 042515
2387 012000 Q47440 052125 053040
2338 012006 O46101 092525 044440
2389 012014 020116 Q44515 Q48114
23 012022 CoiSil QUIB0E 0%ese]
2391 01030 47524 (4~SI14 040522
2392 01203% 041516 035105 000
2393 01243 _ 137 051124 Q43S1l
2394 012050 0S1105 053040 046101
23% 012056 092525 Q4440 020116
23% 012064 OW+GI6 Q46114 0S1511
2337 DI2072 (41505 02412° 022465
| 2398 012100 Q47940 02C106 044524
| 2339 012106 Q47515 052125 D0S3040
2400 012114 046101 04255 035051
240l Oleizz o
2402 012123 137 Q46103 041517
| 2403 012130 020113 0S1106
| 2404 01213 044340 020116 0SS11D
| 2405 01214 000072
2406 Di214 OS1137 0S1S05 (Q40S2Y

| 2407 D121S4 052122 C40940 042104

. 2408 0l2lb2 042522 051523 WOOO72

| 2409 D12i70 (=537 05lic2 OS1LL7

| 2410 012i7e 0SO040 020103

2411 012203 035 000037
2412 012206 000207

| 2413 012210 042137 020117 042522

. 2414 012916 03123 0S1I01 020124

| 2415 01294 (042524 050123 (4I45Y

2416 012232 (M7514 0H2523 051440

2417 012240 044527 OMIS24 000110

2418 D146 Q42537 Q42116 0S2040

2419 012254 051505 000124

2420 012260 020137 051105 047522

2421 012266 031522 042040 052105

2422 012274 041505 042524 03SI0H
2423 012302 DOOO4D

2424 012304 006477 000012

2425 012310 020040 020040 000
. 242 01231 040

2427 0123i7 015 000012

2428

2429

MSGe:
MSG3:

MSGH:

MSGS:

MSGE:

NEXTST:

ENDTST:
ECM:

.QUES:
SPACY:
SPACE :
CRLF:

.A

11:28 PRGE S8

W
O
*=e
~

.RSCIZ

.RSCIZ

.RSCIZ

.P5CIZ

.RSCI2

.ASCI1Z

.RSCIZ
.RSCIZ

.RASCIZ
.RSCIZ

.RSCIZ
.RSCIZ

.%812
Inscf%
.RSCIZ

FOS

"eINTenwurT VECTOR: *
“+WD PRIORITY LEVEL: "

“e«SET SWITCHES™

“e«TIME OUT VALUE IN MILLISECS+TOLERANCE:"

“+TRIGER VALUE IN MILLISECS(S% OF TIMOUT VALUE):"

“+CLOCK FREQ IN HZ:"

“+RESTART ADDRESS:*

“+«ERROR PC "

«35)¢37

207>

“¢D0 RESTART TEST,CLOSE SWITCH"

“+END TEST"
"+ ERRORS DETECTED: *

“™CR P>
CIXC XTI XC )
(¢ 1))

(CRYLF>

.EVEN
.SBTTL MONITOR FILES
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0l24bb
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O O0O00000000
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P Gt Pt Pt Puneh Pradh Posis Pt Prmt Pk Proud ot

A

01253%
gizs4e
012544
012550
012552
012560
012566

12570

12574
012602
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e
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P

BSEREEE,
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105777
100014

042767
126727

7
Go01042

012170

00C002
0la44e
000624

100030

040000
001100

166562
000132

165642
165636

006200
177764

006404
040000

177770

165074

165062

165254

177770
000003

164766

GOS

11:28 PHSE 59

; EMULARTOR DECODER ROUTINE
EMTDECODER:

MOV 3R6, - (RB) -DUPLJCATE PC ON STACK
SUB 82, 9RE :POINT PC TO EMT INST.
MOV d(Re), aRE MOV EMT INST ONTO STACK
CMPB  &RG, 820. TEST THAT CALL IS WITHIN LIMITS
Eﬁggn EMTOK BRANCH IF WITHIN LIMITS
EMTOK: RQL JRE :EMT ARGUMENT X 2.
BIC 177001, 3RE :CLEAR HIGH BYTE
ADD SEMTAG, JRE ‘FORM ADRS OF ROUTINE ADRS
MOV J(Rb),aR6 ;PUT ROUTINE ADRS ON STACK
JMP d(Re)$ JUMP TO ROUTINE
:TAGS FOR EMT CALL
EMTAG: :BEGINNING OF EMT TRBLE
.BLKK  20. :RESERVE 16. WORDS FOR ADRS LIST
HLTSW=BITIS
LOPSW=BIT1Y
T.ERROR:
TYPE ERPC
MOV dsp, (PC)+ :SAVE ERROR PC +2
ETMPO: O *HERE
SUB 82, ETMPO ' CORRECT PC
MOV ITY, -(SP) :SAVE TTY
MOV asehee, TTY -TYPE IN OCTAL
JSR PC,°RINIR :TYPR LERDING ZERO'S
MOV (SP)+, TTY RESTORE TTY
PERRPC: BIT sHLTSW, SR *TEST FOR HALT ON ERROR
BEG ERRLOP BRANCH IF NO HALT
, HALT :HALT ON ERROR
ERRLOP:
BIT $LOPSK, SR : TEST FOR SCOPE LOOP
BEQ EXTR1
MOV $BEGIN, %6 REINIT STACK POINTER
MOV LESS1,PS WD PRIORITY MINUS ONE
P SRETURN
EXTRl: RTI
ERRCNT: O
ERTSTN: O
ERFLG: O :ERROR CONTROL FLAG -1=MAP ERROR
-SCOPE LOOP AND CONTROL SUBROUTIRE
SCOPEC: TSTB  9TKS
BPL SCOPEM
MOV 3TKB, (PC)+
DTMP: O
BIC $200,0TMP
CMPB  DTMP. &3
BNE SCOPEH
IMP 38MONL. 0
SCOPEH: BIT 8B8IT14, SR s TEST FOR SCOPE
BNE SCJPEB *BRANCH IF SCOPE SELECTED
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1S-0CT-76

MONITOR FILES

032767 004000

001015

RERnERoo
Nrrats:

nBSos
Reiz

B

e

000036 000032

C000ct
165140
000016

000012
0000G4

1.0,8) 911

006404
000177

000015
000040

000067
177770

012304

SCOPEB:

SCOPEG:
SCOPER:

ICOUNT:

11:¢8 PRGE 60

BiT
BNE

cMP
BEQ
INC
15T
MOV
JMP
MOV
CLR
RTI

1

SCOPEF: O

RETURN:
TSTRGLE
=.+100

1 ACCEPT 8CTRL NUMBER FROM TTY

}.ACCEP

CPTO:

RCPTO.1:

RO.2:

RUBOUT:

CARG:

TST1

MOV
MOV
CLR

cHPB

HOS

#B8IT11,SF
SCOPER’

SCOPEF ICOUNT

SCOPEG
SCOPEF

; TEST FOR ITERATIONS
tEXIT IF ITERATIONS INHIBITED

; TEST FOR COMPLETION OF ITERATIONS
"BRANCH_IF COMPLETE
INCREHENT ITERQTION COUNT

zsp)+ :POP RETURN P

(SP)
anerukn

&SP, RETURN

SCOPEF

OCTNUH
R1,-(SP)
RO -(SP)

Ry’
KEY.T0.RO
RO, #3
RO.2
S3MON1.0
8177,R0
RUBOUT
815 RO
CARG

$177770,R0
Rl
Rl

RD R1
ACATO. |

ACP¥5

R1, 0CTNUM
(SP)+,RO

(SP)+ Rl

RESTOR PROCESSOR STRTUS

SET UP _SCOPE RETURN ADRS
;CLEAR ITERATION COUNT

; NUMBER OF REQUESTED ITERATIONS

s ITERATION C

:DEFAULT RETUR

;BEGINNING OF TRBLE OF TEST RDDRESSES
; TEST ADDRESS LIST

; CLEAR OCTAL NUMBER LOCATION
:SAVE RI
SQVE RO

FETCH RN ASCII CHRAR FROM KEYBORRD
:CONTROL C?

: TEST FOR RUBOUT
-TEST FOR <CR)
SEXIT IF SPACE
; TEST FOR VALIO OCTAL NUMBER

; CONVERT ASCII TO OCTAL

;CHALK'M _UP
:FETCH NEXT CHAR

; TYPE?

;PLACE OCTAL NUMBER HERE
sRESTORE RO

:RESTOR RI

s RETURN
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MONITOR

000000

R

B

i ¢

112767
coo4a2

15-0CT-76 11:28 PAGE bl

105

UBTT FOR KEVBoARD
FETCH CHAR

+ECHO
+WRIT FOR DONE
;7 BIT RSCII

;SAVE TTY
; TEST FOR INHIBIT PRINT

;GET RODRESS TO BE TYPED
! TERMINATOR

; TERMINSTOR?
;RESTCRE OLD SEQUENCE
;SET UP CR LF

;WAIT FCR DONE

;SET ZERO FILL SWITCH

FILES
OCTNUM: O
“FETCH AN RSCII CHARACTER FROM KEYBOARD
T.KEY.T0.RO:
165272 1578 arﬁs
165266 MOVB  QTKB,RO
165262 165264 MOVE  oTKB,JTPB
099088 SR PC, THYFLG
1776 R;g ¢177600, R0
-TEST FOR TRANSMITTER DONE
TTYFLG:
165244 7578 &TPS
BPL TTYFLG
RTS PC
0001 )2 JI0T: MoV TTY,.SAV
020000 164406 BIT 881113, 5R
BNE . TERM
000000 MOV 3(6), TTY
000044 LMORE: CMPB  &’S§, lTTY)
BEQ . TERM
1ST8 (TITY)
BEQ . TERM
000001 CMPB 81, (TTY)
BEQ .REST
000137 CMPB &'« (TTY)
BEQ .CRLF
165166 1578 JTPS
BPL .Y
165162 MOVB  (TTY)+,3TPB
BR .MORE
JCRLF: INC TTY
MOV TTY. -(8)
013270 MOV 8.CAR, TTY
BR . MORE
.REST: MOV (B)+ TTY
BR .MORE
TERM: RDD 82, (6)
000006 MOV .SAV. TTY
177654 I0TE: JSR PC, THYFLG
RTI
.SAV: 0
001 .CAR: LRSCIT <«CRILP) <>
OEVEN
IYPE: O
000000 000000 PRINT2: .WORD 0,0,0,0
000 PRINT3: .BYTE 0,0
00000! 177770 PRINTR: MOVB  81,PRINT3
BR . +b
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JMAIN. MACYLL 27(732) 15-0CT-76 11:28 PAGE 62
DBGRAA.PI1 MONITOR FILES

2698 013320 005067 177762 PRINTS: CLR PRINT3 :SUPRESS LEADING ZERO'S
2599 013324 112767 177772 177755 MOVE  8-6,PRINT3+l :SET COUNT
2600 013332 032767 02000C 164230 BIT 881113, SR
2601 013340 001081 BNE PRTE
2602 01342 010446 MOV Y4 -(6) +SAVE RY
2603 O0133W4 012704 013278 MOV sPRINT2, %4 :SET POINTER TO FIRST ASCII CHAR.
2604 013350 105014 CLRB (W) :CLEAR FIRST BYTE
2605 013352 000405 BR PRINTF :ROTATE FORST BIT
2606 013354 105014 PRINTL: CLRB (4 :CLEAR BYTE OF CHARACTER
2607 013333 006105 ROL 1063 *ROTATE BIT INTO C
2608 01 106114 ROLB  (4) PACK IT
2609 013362 006105 ROL TTY :ROTATE BIT INTO C
2610 013364 106114 ROLB (W) :PACK IT
2611 013366 006105 PRINTF: ROL TTY :ROTATE BIT INTO C
26i2 013370 106114 ROLB (W) :PACK IT
2613 013372 10S71M TSTB  (Y)
2614 013374 001402 BEQ 4B
2615 013376 105267 177704 INCB  PRINT3
2616 013402 105767 177700 TSTB  PRINT3 :CHECK FILL SWITCH
2617 013406 001402 BEQ . +b
5618 013410 152724 000080 BISB  #'0, (¥)+ :MAKE INTO ASCII CHAR
2619 OIMIN 10S267 177667 INCB  PRINT3+1
2620 013420 001355 BNE PRINTL : REPEAT
2621 013422 022704 013276 CMP sPRINT2, %4
2622 013426 001002 BNE L +6
2623 013930 112724 000060 MOVE  8°0,(4)+
264 0I1MNM 105014 CLRB {4,

I 2626 01343 00000 013276 TYPE PRINT2 :TYPE IT

| 26oh D142 012604 MOV 1e)+, 74 *RESTORE RS
627 013444 000207 PRTE: RTS %7

| 2628 .SAVE REGS O TO 4 SUBROUTINE,

| 2629 0l 012667 000032 %7 5avRG: MOV (6)+, SVRPC :SAVE PC AND PSW.
2630 0I1:S2 012667 000030 MOV (6)+, SVRPSW
2631 013456 010546 MOV %S, -{6)

2632 013460 010446 MOV “4,-(6) ;SAVE REGS 0 - 4

| 2633 013462 01034 MOV %3.-(B) : TN STACK.
2634 0I3M64 010246 MOV %2, =(6)
2635 013466 010146 MOV %L, -(6)
2636 0IMN70 010046 MOV %0.-(6)
2637 013472 016746 0000i0 MOV SVRPSW, -(6) :RESTORE PC AND PSW.
2638 013476 016746 000002 MOV SVRPC, -(B)
2633 013502 000002 RTI SEXIT.
2640 mgg 000000 SVRPC: O
2641 Ol 000000 SVRPSW: 0
2642 -RESTORE REGS O TO 4 SUBROUTINE.
2643 013510 012667 090032 t.RSTRG: MOV~ (B)+,RSIPC :SAVE PC AND PSW.
2644 013514 812557 000030 MOV (6)+ RSTPSW
2645 01320 012600 MOV (6)+ %0 -RESTORE REGS 0 - 4
2646 013522 012601 MOV (B)+. %1 :FROM STACK.
2647 013524 012602 MOV (B4, %2
2tN8 013526 012603 MOV (B)+%3
2649 013530 012604 MOV (B)+ %4
gggg 013532 012605 MOV (B)4%5
2652 013534 016746 000010 MOV RSTPSH, - (6) :RESTORE PC AND PSW.
2653 01354C Ole746 C20002 MOV RSTPC,-(6)
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2bSy
2655 013544 000002
2656 013546 0000CO
2657 013550 000000
2658

| 2659

| B
bl
cbbe
2663 013552 104001
g&gg 0{3559 010%6;
il
2668 013570 070240
cbb9 013572 016706
cb70 013576 104002

| 2671 013600 012767
eb72¢ 013606 005027
2673 013610 000000
cb?4 013612 005367
cb7S 013616 001375
c676 013620 000004
ct77 (013624 0l2ek?

v 2678 013630 000177

679 013634 000000

| ctB0 013636 050137

cbB8l 013644 043040
eb82 013852 0S750M
cb83 013636
2684

cEss 000001

15-0CT-76 11:28 PAGE &3
FILES
RTI
RSTPC: O
RSTPSU: O
-POWER FAIL ROUTINE
;sr SEEECT D VERIFY STATU
*AND CE AND DE ARE PRESEN
PFAIL: SAVRG
D000SH MOV RE, SAVRE
013570 164236 ﬂgfr 8PURUP, 24
:POWER UP ROUTINE
PURUP: NOP
000036 MOV SAVRG, R
RSTRG
013552 164216 MOV sPFAIL, 24
ng (PC)+
177772 DEC -2
BNE .Y
013636 TYPE PFLD
164146 MOV tsPy+,PS
177024 IMP JRETURN
SAVRE. O
0S3517 051105 PFLD:  .ASCIZ
044501 042514
000
.EVEN
.END

KOS

(EXIT

Yeb nd s Yarus

; PATCH ANYONE?

;RESTORE POWER FARIL VECTOR

“+«POWER FAILED+"




DBGRAR.PLI
S ik
RACPTO 12772
RCPTO. N12774
RC.e2 010204
RC.2 013010
88 010726
BEGIN 001100
BELL 012206
BGNO 001130
BGN] 001142
BGNe 001156
BITO = 000001
BIT1 = 000002
BITIO = 002000
BIT1] = 004000
BiTle = 010000
BIT13 = 020000
BITIN = 040000
BIT1S = 100000
BITe = 000004
BIT3 = 000010
BITY = D0O0C020
| BITS = 0000M0
BIT6 = 000100
| BIT? = 000200
BIT8 = 0O0400
BIT9 = 901000
BUFF! 001330
i BUfFFe 001326
CARGD 010306
CLEAR 003134
CLKCSR 001204
CLKEN = 000100
CLKIS (0Cl1176
» CLKIV 001174
CLOCKF (001274
 CONTI 004254
» CONTT 006000
COMIU  D0SS32
CR = 000015
CRLF 012317
' CRUNCH
, CTRIG 010076
CYCIK 007
CyCl00 007074

NRIN.  NACYLL 27(732)

15-0CT-76 11:28 PAGE &5

CROSS REFERENCE TRBLE -- USER SYMBOLS

802
clebs
21678
25l14s
2S15s
2170
2517
1777

)

12l
828
83
835
7568
7558
7468
7458
7448
7438
7428
7418
7548
7538
7528
7518
7508
7498

1330

837
2287

858
857

2600
2484

86
8SS

847
846

1021

1024%
25388
2195#

93]

q77%
1071%
1126
1159%

48
986
2291#

SBE*

2068#
14568

17248
g4ed

1940

nye—
L
—0
rorv
L _J

1948

1901

LOS

196 2018
2487

3k 9Yy
388  1008*
1075 1078%
1131%  1135#
1261% 1262
1154 2286
1016 1017%
1123%  1142#
2101 Ei1S

Q47 %

"

Do—(:)c.):.g
e

U == b=t be
NE @O
oLr.cwa

1143%

20S3*
22es

353
1087
1147%
2256#
1162#

2279%
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DBGRAR.PL! CROSS REFERENCE TABLE -- USER SYMBOLS

CyCe0 007 1eM 2004 2009

DRCCEP 010154 1972 1977 1982 clecs

DECNUM 001276 8398 1973 1975 1378 1980 1983 1985 1991 1997 20C3 2009 2016 2163#
2l84® 2187 cl95#

DEFRUL 007240 829 1898 1306 1927 2044#

DELRY  0Q41S2 14368 1437

DELAY] 0OSHSO 1709% 1710

DFLMSC 00l23M 8798  20S0

OFLTRD 001224 8748 2046

OFLTIV 00l2IM 8708 2048

DIVI0 007700 21078 211l

DIVie  01004e 2l3bs 2140

DIved 007760 cl2ls 21285

DIVS 0C7620 20938 2097

DTMP 012550 24798 2480x 2481

E = 00000S 7964 7998 800s 801s 802 803s

£C = 000001 9148

ECM 012260 24204

EMIRBL= 012376 79648 7998 g00s 801 8024 803

EMTRG 012364 796 2442 24468

EMTDEC 012322 815 2433s

EMTOK 012344 2438 24404

ENDTST 012246 1879 24188

ERFLG 012534 4738

ERPC 012170 24098 2453

ERSCNT 012530 20c4® 24718

ERRLOP 012500 2462 24648

ERROR = 104000 79S8 929 933 941 950 959 384 930 1023 1027 1050 i106 1167
1170 1179 le44 1247 1292 1236 1299 1303 1306 1328 1331 1335 1338
1343 1346 1350 1353 1356 1360 1380 1384 1389 1393 1398 1402 1421
1427 1438 1444 1447 1451 1481 1484 1488 1491 1495 1438 1522 1€30
1536 1550 1576 1585 1617 1620 1624 1631 1635 1639 1649 1656 1663
1667 1702 1711 1717 1720 1755 1766 1775 1794 1840 1854 1859 201!

e 2106 clel eldl 2135 elsl 2191 2230 2439
ERTSTN 012532 922 969% 1002% 1038%  1058% 1116% 1189% 1227% 1256% 1277% 1315# 1368%  1410#
| 1469% 1611%  1S6S*  1S96%  1680% 173b# 1808% 1821% 1875% 2036% 2472

ES = 000424 7998 800s 80is 802 803

ETMPO  Ole4ye 24558  2456® 2458

EXIT 010074 2086 2100 elly 2128 2l43 2l44s

" EXTINT 00SH60 1698 17138

EXTREG= 002010 8508 1386 1387 1390 1391 1718

EXTRl] 012526 2466 24704

FEEDBK 001252 8898 1642 1660 1761 1771 1848

FIRST. 001260 8928 1917% 1935% 2033 2035% 2036

FLAG = 000200 Buts 2078 2080

FSTART (11630 1902 23664

H 006366 18368  1897%

HEADER 011054 1896 22984

HERE = 000000 7578

HLTSK = 100000 24508 246l -

HOLDIT 010322 22038 2205% 2210% 2217% 2228 gedl c233% 2234% 223b% 2237 ce4lr 2246 2247 #
ce4Br 2249 2250 2251#

HOLDUP 010320 1133 1152 1265 1526 1832 1638 1541 1546 1579 1587 1641 1643 1659
1760 1762 1768 1770 1785 1847 c202s

HOME 012203 1894 c4lls

HZ100 007652 2088 el0ls
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DBGRAR. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
h2200 7572 2085 2087
HZSQ 0077 2i02  ol15s
?ESSNT giggéq aéé? Eégg: 1001% )1037% 1057% 1l 1 1 1254 276% 4% 1367% 1409
# #* ¥ * ¥ 3 cebi * # : 4
1qsg« 1610% 1SE4* 1895  1679% 1533* 1&39* ;ESB* 15?41 éueg 5363:
INTTST DO4162 I 19508
KEY.TO= 104004 g03s 1903 2026 2168 2515
LESS1 001302 90ls 975 1012 1025 1121 1140 1424 1899  19e7% 2045% 2280 2463
LEVELO= 300000 7774
LEVEL1= 00004 7788
LEVEL2= 000100 7754
LEVEL3= 000143 7608
LEVELY= 000200 7818
LEVELS= 000240 7828 2045
LEVELG= 000300 7838 BSl 2044
CEVEL?7= 000340 784s 803 812 BIS 818 826 838 94g 932 1018 1067 1160 1453
1722 1778 1844 1893 2289
LF = 000012 7958 22968 o424 2427 2588
LKTEST 001360 9278
LK1 001372 93,8
LK10 002752 11968
LK10A 003042 12ies 1216
LK108 003036 12118 1219
LK1l  00311Y 1232¢
{K12 003206 12608
LK12R 003224 12648 1269
LK2 001402 9358
LK3A 001410 9378 940
LK3 801424 938 943
LKY4 001464 9528
LKS 001554 Q744
LKSA 001620 9828 983
(K58 001630 976 9868
LK5.1 001670 99] 4944
| LKB 001716 985  1007%
| LKEA 001764 1011  10les 1021
LKE.1 002060 1028  1030%
LK? 002106 10438
LK8 002162 10658
LKBA 002224 10758 1080
LKB8 002240 1076 1079
Lk8C 002300 10908 1035
L¥BD 002314 1091  1094s
| LKBE 002356 1099 1102 1105 1108w
LKS 002404 11218
| LK38 002500 1123 1137%
LKSC  0BO2SI2 1136 11408
LKE 002606 1142 11568
LKF 002620 1156 11598
LKSG 082724 1172 1175 1178 11B1#
LOCTRP 001312 qpSs  1842%  18%6* 1857
LODAD 007442 2047 2059  2061s -
LODIV  0O7 408 2049 20538
LODMSC D0746M 2051 20668
LOPSW = 040000 24518 24€S
MNCLK = 000010 g5cs 1235 2206 2208 2212 221 2219
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JWRIN. BKYIL 2T T2
DBURAR.P11

MNCLKT  OCl 3o
MONITO 006346
o o
MON1O 88%352
MONI2 007276
mONI3 007310
MONIY 0073
MON3 006554
MONY 006602
MO, L m
MONS 716
MONS. 1 D0B7v2
MONB 006766
MON?7 007230
FSG0 011645
MSGl 011664
. MSGe 011704
wSG3 011730
noLH 011755
MSGS 011773
MSGh 012043
MSG7 01ela3
« MSG8 012146
CMATY DITNES
MATS 0l10S4
i N = 000027
NXTST 012210
. NOP = 000240
OCTNUM 0i3:04
ONE20T 010122
ONESNTH  010S6M
ONESH 010476
QUTDEC 007222
OUTMN  O10N2S
ouTl 007N
ouT2 ocT72e
oUT3 o1y oe
oUTY 000N
oUTS 010144
oUTe 010526
OUTE.1 010Se0
ouT? 010574
PC =7000007
PERRPL (Dl246b
PFAIL  013SS¢
PFLD 013636
PRE] 007430

15-0C7

CROSS REFERENC

1943
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S8 SR
o
#

oo ron
E“”Cﬁ
E%H
— D
@
[ 5 ¥ 3 ¥ J

35

e 11:28 FASE &8
TRBLE -- USER SYMBOLS

e
M .£ =0
- » L

U=
guo
»

- 2
3 8t oelibe

g V] V], V)
O Puce pmn
RKOER

2

225e

23598

9258
1221
14728
1815

1835
1966+

2002
2e22s

ceule

1197%
1725+
2049
Fro)t

2671

2029
cOcys
c033s

LNoto
-

0—;.—-
A
[_3

82
3V

2008

1199+
17974
2051
2252+

. m— o e -

BO6

21?1 c483 2518

9728 99 100Ss
1249 12588 1271
15148 1559 15688
1868 1878%

1944 49 1951
2018 02! 2511+
201S c0lbs

1201%  1203%  120S#

2052%  2057¢« 2059
e2b3%  2274% 2294+

1207%
1906#

cHEY#

=2 Pt Pt

1287%
1927%
2065S#
c459*

0o b e
U‘(Jﬁ

1960#

1457»
1945#
2073#
c478#%

£
L_J

1S00»
1952+#
2075#%
2550#

1962%

1552#%
1972%
2158#
2ss8#

11198
1404
1739

1963%

1626#
1977
2198+
2584+

r — e~ c—
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CROSS REFERENCE TARBLE -- USER SYMBOLS

JRIND MRCYLL 2TT32)  15-0CT-T6
OBWRAN. P11
FrRUNTE Ul33nb 2608 cblis
PRINTL 013354 cb0bs 2620
PRINTR 013310 2459 5%
PRINTS 013320 2598
PRINTZ 013276 25928 2603
PRINTS 0133086 2Se 259%#
PRTE 013444 l cbe7s
PS = 17 38 826#
1953 1699+
PWRUP (013570 2665 c2b688
RELOD D0647H 1897 19208
REHSEH= 00000 B498 176N
RETURN 0.2680 23+ S70#
14708 1512
2499+ 2S0Ss
RLYPT  DO1254 8908 1527
ROMADD 001332 Q138 18S7
RSTPC D135+ 2643 2653
RSTPSUM 013550 b4 2652
RSTRG = 108002 8Cls 2670
RTNTST 006300 1855 1862
RUBOUWD 010300 2173 2179
RUBOUT 013064 2520 2S2hb
RO =700C000 7608 36
1204«  1206#
1811 1913
20S6 20S8#
2165 2169
! 2519 252l
Rl =7000001 76ls 1066+
| 1168 1171
‘ cl8Ss 21B6#
2538 2SH0#
Re =/000002 7628  ]082#
1234% 1240
R3 =/000003 7638 1210+
R4 =7.000004 7BM8
RS =7000005 7658  1]133¢
1659+  1760+#
RS =7000006 7678 M4+
< = COCOC! 348
SAVRG = (04001 8008 2663
SavRl 0O0lcoeM B8 1096+
SavRe 001266 89Ss ]1097#
SAavRe 013N cob4e 2669
SCALE 007560 2077 20B4s
SCALEF 010530 2204 ccuds
SCALEN 010430 22258
SCOPE = 104400 7398 20
14 467
SCOPER (012646 o4 ]
SCOPEB 012630 e48S 4% 8
SCOPEC 01253 818 24768
SCOPEF 012656 o493 o495%
SCOPES Dleb4e o4 2499s
SCOPEH Q0l2S7M e47? 82

- . e ——————a—— —— - —gup— -

bl £6es
25988 2599+
838+ Mo
1722% 1893+
1792
1003 1039+
1566  [597+#
cb78
1833
202l 2069+
cbShs
2657
18648
218l 21938
2Se8 2S368
939+ 98] *
12lls  ]21S#
02?7 2033+
06l 2062
el7e ei7y
esed 2525
1077& 1096
11738 1174
2187 2188+
1092 1097
1218 1260+
1152%  1265#%
1762%  1768%
o43S* 243b#
1163%
1164%
cb79s
967 1000
1509 1563
eS00% 25043
248u4s

2615#

975+#
2280#

1059#
1681¢

—p—a
:ﬂD
wit,

CO6

2blb

2468+

1065#
1237%

Y
2178
1100+
1177
el

1101

1532
1785+
c4Y0#

1056
1678

2bl19#

1012+
2497#

[y =)
(Or—-
B
M We

1228*
182¢0+%

1067%

1256%
1876%

SN
;22@8%%@?

[ ==
4
-

11S6%

1546#
o443t

1121%

1278%
2038#

1196%
1708%

2196#
2551#
1122%
2164

eS30#

1164

1579%
2083#
2444

1140#

1275

1160%

1369+
2469

1313

1424%

¥E
B=
»

R

1165
2184
2533#

1643%
2222#%

1366
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JWRIN. MROYLL 27.732) IS-CCT-:.?RB&:EB PRGE 70

DBYRAR. P! CROSS REFERENCE -- USER SYMBOLS

SCPI 0C1360 323 9248

SCP10 003114 1228 12298

SCP1l 003206 1256 12578

SCPl12 8‘%‘2&5 1278 1279

SCP13 0 1316 13178

SCPIN  0036be 1369 1370s

SCP1S  DO40ue 18411 j4lce

SCP1E 004320 1470 14718

SCP17 OONN7B 1512 1S]13s

SCPe 001554 970 9718

SCPe0  00N720 1566 1S678

SCPel  D0SO40 1597 1598s

SCPee  00S3Sh 1681 16828

SCP23  D0SS76 1737 17388

SCPey 006072 1809 18108

SCP2S 00612% 182¢2 18238

SCP2e 006336 1876 18778

SCP3 001716 1003 10048

SOy 002106 1039 10408

SCPS 002162 10€9 10608

SCPS 0040 1117 11188

SCP? 00752 1190 119]s

SEC1 001316 9078 119% 1198 1200 1202 1204 ]1987% ]993% 1999% 200S% 20l2% 2070+

» SEC10 001322 9098 1211 19898 1995% 20Cis 2007% 20l4s 2072+

SECS 001320 9088 1206 1988% 1994 2000 2006 2013% 2071#

SET 003140 1236 1239¢

SP =%000006 7688 825# B37# 991% 1019 1020 10e8%  14652%  1721% 1779% 1780% 1787% 1788
1856 [B62%  ]892¢# ]0lx 2ledx  2]65% 2196 2197 cc88x  2283% 2454 c457% 2460

_ 2496 ol rg 2499 eSles  2513% 2539 2s40 677

SPRCE 012318 c4chs

SPRCY 012310 24cSs

SR = 177570 7758 B3 246l 246s 2484 2486 2Shl 600

START 000200 Bels

STORE 00Sl1eD 16278 162B% 1629

STORE] 005222 16468  16M7

STOREZ 003276 12888 1289% 1290

SVCHH (010376 2207 cciSs 2216 c2eel

SVCHL 01036 2cles 2213

SYCLH  O10NIM c2l9s 2220

SVCLL 0l03M6 cc08s 2209 2214

SVReC (13S0M 2623 2638 ce40s

SVRPS 013506 cb30% 2637 coMls

SR = 177570 7748

Si = 00633% (] 9728 100Ss 10418  106ls 111Ss 11928 12308 12588 12808 13188 13718 14138
14728 1S]4s  1S688 16998 16838 17398 1B8lls 1B24s 18788

TONT 007524 20768 2081% 2090 c0%4% 2095 2098% 2104 2l08* 2109 2112 2118 2leer 2123
2i26% 2133 el37 2138 ciMle

TESTAB= 012736 ql4s 9258 9728 100Ss 10Mls  1061s 11198 [192s 12308 12588 12808 13188 13718
14138 14728  1S14¢ 15688 15998 16838 17398 181ls 1Bc4s 1878s

TICK = 000200 B43s 2292

TIE 010744 1197 1199 1201 1203 1205 1207 2798

TIMEUP 007522 207Ss

TIE]l 010766 22828

TI%2 010778 2279 22844

TI3 011042 2285 22928

TIEY 011062 2288 rraal ]




” - EO6
JRIN. MRCYLL 27(732)  1S-0CT-76 11:28 PAGE 71
DBORAR.PI1 CROSS REFERENCE TARBLE ~-- USER SYMBOLS
TINOUT 001270 8968 1547 1588 1769 1976+ 2066 2147
TIMRUN 001262 8938 1134 1183
T8 000406 7898 2478 2S48 2549
TKS 000404 7888 24786 2S46
TMNCLK 0O031eM 1235s 1241
TOOSN = D000N0 g48s 1354 1357 1358 1445 1448 1449 1574 1583
P8 000M12 7918 25498 2S74:
TPS 000410 7908 2556 2S72
TRANST 001314 9068 1786
TRIGER 001272 897s 1839 1842 1880 1644 1763 19680 2067% 2157
TSTARBL 012662 914 2040 25068
TST1 0013M 9208 925 2s0s
TSTIO 003070 12258 1230
TST11 003162 12538 1258
TSTi2 0032ue 12758 1280
15713 003404 13138 1318
TSTI4 003636 13668 1371
TSTIS 004022 14088 1413
TST16 0O0427M 14678 1472
TST17? OOMMS2 15098 1514
1872 001530 U Y4 Q72
8 00 Yo | 15638 1568
STl GJSOé‘i 1S94s IS
1ST2e 16783 1683
16723 00SSse 17348 1739
TSTeN 006046 18068 1811
TST1eS 006102 18198 1824
1STee 006312 18738 1878
1813 01672 10008 100S
ST 002062 10368 1041
1878 302136 10568 1061
TSTE 002360 11148 1119
!ﬁgc cmas 1%: l%i 149 1S3*  2]54
|
1 TTY f/-ﬂ]& 7668 c8# S%S! s:gﬂ 2563  2SpM 2566 2568 2570 esS74 eS76% 2877
eS78% 2S8B0% 2S83% 2607% 2609% 2b.l#
TIYFLG 013140 2;;0 2S5hs 2557 oS8y
= 000004 1s 11?7 1267 1812 1879 1894 1896 1890¢2 191§ 1928 1937 1947 1958
1971 976 1981 2017 c02S 2193 2e8? 2483 2536 26eS 2676
T.ACCE 012762 802 108
T.ERRC {Jicv4M 799 o452t
T.KEY. 013106 803 2S4S
T.RSTR 01351C 801 ob43s
T.SAVR 013446 800 26298
T.1 007532 c078s 2079 2082
vOID 001206 8668 20bow 22S8%
| MDADDR 010576 1945 Pty
! {MDBMSE 001306 9038 1944 % 203; 2256 ceS7 2%; oS 22679 85;1* eebhe
WMOCSR 001210 8678 1206% |2 1324#% 1354 1 s [358 1377% 1378 1381% 1382 1386# 1387
1390% 1391 1395+% 1396 1399% 1400 1419+ 1428 1428#% 1442 1445 1448% 1449
* 1456 IN77% 1519% 1520 1523% 1528 1631# 1S4 1543#% 1548 1573~ 1S 1583
g 1614% 1615 1618 1621#% 162 1646 1652 1654 1361 1665 l&oﬁ_ll 1696# 1700
1703% 1704#% 171§ 1718 1724#% 1762% 1783 1756#% 176M 1767% 177c% 1773 1776%
, 1792 1796% 1837# 1838 1841 = 16849% 2063% 2260%
WOORY 001212 8683 1235 1293% 1294 1297 1300# 1301 1304 1325# 1326 1329 1332+ 1333
, 1336 1340 1341 1344 1347% 1348 1351 1429% 1430+ 1431# 1433+% 1478#% 1479




l1:c8 PRGE 72
CROSS REFERENCE TRBLE -- USER SYMBOLS

JRIN. MRCYLL eviT32)  15-0CT-76
DBORRAR.P1!L
1482 148S*
1581%  15B82#
1846%  2064#
WDENRB= 000004 8Sl4 1;95
166% 1703
WDIBRS 001310 Y48 195]#
WOIEN = 000100 478 1377
HD%S 001588 8638  14eos
WOlv 001 Bbos 1423
WDPRT 001256 BSls 974
WDRLY = 000002 BSos 1425
WOVEC 010652 1952 cchb?s
W0l = 000002 8578 1293
1486 1493
D2 = 00000d 8568 1297
1489 1496
X = 000001 8538 g8SsBs
XCNT 001304 9028 2089+
2l48¢ 2152%
= 013656 c97s 610
634 636
660 b&2
686 688
712 714
7998 800s
932 945
10418 1045
1166 1169
1298 1302
1359 13718
1450 14728
15688 1575
1666 16838
1858 18768
£Sg7s8 2547
.CAR 013270 2578 c2SB8s
LCRLF 013232 2571 2S768
10T 013150 809 25608
LJO0TE 013260 cSB4s
.MORE 013170 oS48 2587%
LQUES 012304 2193 c4c4s
LREST 013244 2569 25808
.SayY 013266 cSe0* 2583
.JTERM 013250 2ske 2S6S
TJYPE 01327M . SS0s

1486
1625+
2206
1396
1724
eeb?
1378
1440
1N440#%
1007

§a5s2

RO~
N
WO ——

1489

2581

2SB2s

FOb

1433
&3
el

1456

2270#

U N b=t b ps Pt Pt Pt P
ZoT SREng

1524#

164C%
1757%

ieee

1877%
1758%

1654

1578#
1845#

1661




JRIN, MRCYLL 27¢(
DBQRAR.P!1
RCPTHM Sle
ACPTON E8Ss 2509
RSCICH SMs 2543
CLERR c788
CLRSUB 5798
COMMEN 1s
COPYR] 5638 599
DEF INE gr: é?;
'}I :“30
EDEF 5848 796
ENCCOM s
ERCALL 5848 928
1298 13Ce
1388 1332
1821 1529
1666 1701
2l 2150
ERPGM 5888 2449
ERSTOR 5668
ESAVE S6Ss
ESCAPE 18
GETPR] 18
GETSWR 18
MACDEF Sb4e 565
MISCDE Sb3s 738
MULT 18
NEWTST 18
| NUMBER c83s 916
1505 1559
QDM C94ys 2591
" ODTMAC €978
PFM £9cs 2658
POP 18
PRTYN 69Ss
REPh is
RESTOR C7id
RSRM 594s 2628
SAVE 5688
SCOPEL 788 2474
SCOPEM CB44s 915
1504 1558
SOUMP S8ls
SETPR] is
SETUP 18
SKIP 18
SLASH is
STALL €738
STARS 18
STRTH Cgts 804
SWRSY 18
TRAPCA 5638 &08
TYPBIN is
TYPOEC 18
TYPH 948 259

8

N = bt pe e
B BBED
80‘ ~Nunrv

80!

G49
1327
140}
1549
1719
22e9

996
1674

995
1673

802

958
1330
1420
1575
1754

1032
1730

K028 redEe Yoald' ™ WBEH e

803

989
1334
1426
1584
1785

1052
1802

——
[+ o [
——
uno

GO6

1026
1342
1446
1619
1793

1049
1345
1450
1623
1839

leal

1220

1166
1349
1480
1630
1858

1249

1248

1309

1308

1246
1359
1490
1648
210S

1362

1361

1404

1403

-0 LW
\.D(Dt\ﬂ
~ W

N0 e s e
a8

1463

1462
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JSRIN. MRCYLL 27(7328) 15-0CT-76 11:28 PAGE 75

DBORRR. P11 CROSS REFERENCE TRBLE =-- MRCRO NAMES

TYPNAM 1s

TYPNUM 18

TYPOCS ls

TYPOCT 1%

TYPTXY 18
WRITUP §75¢ 1133 1152 1264 1526 1832 1538 1S4} 1546 1579 1587 1041 1643 1659 1760

1762 1768 1770 1784 1847

$SESCR 1s

{gNEHT i

SKIP 18

.EQUAT 18

. HERDE 1s

KT11 18

SETUP 18

.SHRH] 18

.SACT] 18

L . SAPTB 18

| .SAPTH 13

.SAPTY 18

.$ASTA ls

.SCARTC 13

.SCMTAR 18

. 80820 it

. 8

. LSDIV ls

.SEOP i

| .SERRD 18

.SERRTY 18

JSMULT 1s

. SPOUE 18

. SRAND 1s

i . SRODE is

, - SRDOC 1s

.SRERD is

.SR2AZ is

.SSAVE is

.$5820D 18

.$SB20 18

. $SCOP is

1s

is

18

1s

1s

1s

is

18

is




DBGRAR.PL1]
RDD 1100
ASL 1959
2532
RSR 2250
BEQ 828
1349
1619
1950
2l17?
eS71
BGE 09l
BGT 218l
BIC 1135
1531
={3°210)
BIS 1293
1621
BIS8 cbl8
BIT 834
1348
1486
1654
2219
BLOS 2438
, BLT 179
BMI 932
BNE 832
] 1295
1861
1728
| 208S
2u87
BPL 45
1149
i 2573
, BR 9g5
ciJ0
! 2605
CLR 935S
1078
1232
! 1625
ell?
CLR8 604
cHpP 1021
2009
2244
CMPS 1290
2437
DEC 831
CEMT 799
HALT 608
63?7
667
697

JSWIN,  MRCYLL 27(732)
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1173
1960

5 &

11:28 PRGE 77

15-0CT-76
2039 2187
1361 1962
928 958
1383 1392
1638 1648
1974 1979
eeld 22elb
26l?
elln 2l34
1209 1300
1578 1582
227b 2286
1340 1377
1703 1704
48 957
1354 1358
lees L7
g A
989 1049
49 983
1305 1327
1487 1430
1800 1853
2102 2116
2562 2601
S61 979
1263 1420
1155 1238
cles 2143
™3 952
1082 1083
1ebl 1286
1696 1708
2148 2163
26eM
1098 1101
2087 2030
ebe!
1629 1647
2816 2519
1502 1554
80! 802
bll b13
byl b43
671 673
701 703
731 733

cl88
1963

1022
1401
1655
1984
cels

1332
1628
2232
1386
1705

1235
1378
1520
1718
2486

1443
1080
1330
1497

2205
2037

1026
i4e6
1666
c010
2238

i 347
1636
2441

hy)
2183

1099
1850
1701
N0
c S

1357
1668
2480
1428
1757

1297
1387
1534

Al

2232
1166
1342
1529
1909
c207
267%
1070
alll

106

2257
2185

1102
1480
1754

2466

== ps ps p—e ot 0= ) 0=t s
JILB8 Jia®
W@Mr—r— OO0

(=
o

Eo—- MUt b s o
NS oL
W JOENNW

N— e Ut trspmatms U0

ol 25 2358 8
b =] == DUV

NW @O— = NYVD -

B &

1243
1397
1672
2028
2285
1127
2477

2008
2579

1068
1147

1552
c0cH

2225
2176
2217

63l

691
721

2442
2530

1302

2567

cote
2s3l

1334
1616
1943
2175
2569

1525
1966

1581

1344
1482
1652
2215

1269
1446
1719
2362
c485

1146
2557

2086
2597

1074
lele

1614
2103

2003
223l
2180

b3S
665

725




MAIN,
DBGRAR.P11
INC 939
1709
INCB 2615
107 771
IMP 821
2518
JSR 829
1579
1952
MOV B82S
976
1018
1117
1164
1234
1410
1511
1699
1791
1876
1989
2033
2063
2157
2269
2458
2578
2638
26,7
MCVB 12687
NOP 94
RESET 1047
ROL 2440
e
| 23
RTS 2052
: 2558
| RTT 2277
SCC 1014
SUB 10eM
| TRAP 736
13
2154
75TB 93]
1090
: 261k
* WALIT 1015
.ABS 562
.ASCI1 2298
LRSCIZ 18920
2413
LBLKM 2448
BYTE 25N
| EnveBL 1
.END 2685

MRCYL1 27(732)

Reoro
—

Pt Pt Pt Pt P Pt Pt s Pt P
P P e
N e— £ 00

1077
c033

1079
2107

2314
2369

244"

L) = st g s P Pt o Pt Pt P—sa
St LT
iﬁ:ﬂ-—-ommwggo—w

2068

1454
2073

ci0s
1942

960
1148

2318
2372
2425

15-0CT-76 11:28 PRGE 78
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1094
2136
1813

1201
1760

1137
215¢e

1880

1203
1762
20S!

823
1001
1039
1140
1200
1277
1441
1596
1736
1822
1935
2001
2048

1789
2158

2153
1973

1009
1442

2338
2680

1863
2198

223b
1978

1044
1715

2345
2386

2293
ceee

43S
1983

1048
2476

2352
2393

== 0 Pt 0=t Pt P e ot Bme
O N0 — U
NOOVNOCCO NN

2470
2e4l

2456
2019

1069
2546

2588
e402

2501
c25e

2035

1072
2556

2406

2541
2263

2109

1075
256k

2409

2552
2274

elas

1084
2572

evll

2585
22

2138

1087
2613

a4le
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LRIN. MACYLL 27.732)  1S-0CT-P6 11:28 PARGE 79
DBGRRA.PLL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

.EVEN 1324 2428 2589 2683

LLIST | S62 597 796 799 800 801 80 803 914 917 375 964 972 997
1005 1033 104} 1083 1061 1111 1119 1184 1192 jgee 1230 1250 1258 1e7¢2 1280
1310 1318 1363 1371 1405 1413 1464 1472 1506 1514 1560 1568 1591 1599 1675
1683 1731 1739 1803 1811 18i6 18ek4 1870 1878 _

.MACRI l 563 SeM 565 S6b S68 571 573 875 578 €79 581 583 S84 585
S87 588 589 593 Sy 635 597

JNLIST l Sbe 597 796 799 800 801 802 803 914 917 925 64 972 997
100S 1033 1041 1083 1061 1111 1119 1184 1192 lgege 1230 1250 1258 1272 1280
1310 +318 1363 1371 1405 1413 1464 1472 1506 1S4 1560 1568 1591 1599 1675
1683 1731 1739 1803 1811 1816 1624 1870 1878

.PRGE 917 964 997 1033 1083 1111 1184 1222 1250 1272 1310 1363 140S 1464 1506
1580 1881 1675 1731 1803 1816 1870

.REM ! 599

.REPT 610

.SBTTL 917 %4 997 1033 1053 1111 1184 1222 1250 1272 1310 1363 1408 1464 1506
1560 1581 1675 1731 1803 1816 1870 1883 2295 2429

- WORD 25%2

ERRORS DETECTED:

: 0
DEFAULT GLOBALS GENERRTED: O

#, DBOARA . SEG/SOL /CRF /NL : TOC/PRGNUM/DS : ERFZ=SYSMAC. CO, DBGARA. P11
RON-TIME: 32 41 4 SECONDS

RUN-TIME RATIO: 187/78=2.3

CORE USED: 41K (Bl PAGES)
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eyndine_i0 Segonp, Y9I0S, B
L X
:0:0.00 : .ﬁ‘ T U' ; " ' ' L] ' ‘ L .

3000000 1[111]11‘1 Y I rrrxx

ofs, O disk writes, 75
¥ "l“n:l'MI ll’lllllllllllllflll*
4 w:g. 2 :‘. 6666677 8998
OO O00: l'l'i’.l’lfl ' l’l ) Oﬂaw 0 00 DUOD
<

LO6

399% &!1!!111 l

00uouubILII11 111
565555555666666666677777777778888888888399999999900000000001




