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MEMORY STORARGE - 00000 - 012000 OCTAL

LORDING PROCEDURE - (PRPER TAPE SUPPLIED) LORDED USING NORAML
BINARY PROCEDURE .

MAKE SURE THAT THE FOLLOWING PARAMETERS ARE THE SAME RS
THOSE OF YOUR SYSTEM.
IF NOT, PATCH THE TAGS IN ():

DEVICE RDORESS (CSR) =172400
(CINT) =172402
(ECSR) =172404
(SWBU) =1

INTERRUPT VECTOR (VADRS) =

DEVICE PRIORITY INT. LEVEL(DPRIV) =265 (IN ASCII) (=5)
MODEL OF COMPUTER- (PDP11) =301 (=A) (0S OR 10 OR 20)
SHITCH SETTINGS:

SWO0 =1 (UP) --- WILL EXIT ANY PARTICULAR TEST

SWOl =1 (UP) -—— NO TTY WITH THE SYSTEM

SWi2 =1 (UP) -—- SELECTS LOGIC TEST

SWO3 =1 (UP) ---- SELECTS DELARY TEST

SWOM =1 (UP) -——- SELECTS DYNAMIC TEST

SWOS =] (UP) ——- SELECTS DELAY: (1) WATCHOOG

SWOS =0 (DOWN) --- SELECTS DELAY:(2) WARNING AND SHORT LOOP
SHOb =1 (UP) - -~ HALTS ON END OF PASS

STRRTING PROCEDURE :

PATCH THE TAG TYSR TO 77570

LORD RDDRESS 200 AND KzEP SWO7 UP.
T SWC1=1 (UP)

T EITHER SkG2=1 --- If LOGIC TEST TQ BE PERFORMED
OR SK03=1---IF DELAY TEST TO BE PERFORMED
OR SWO4=1 ---IF DYNRMIC TEST TO Bt PERFORMED

IF DELARY TEST HRS BEEN SELECTED I.E. SWO2=1,THEN
1.5 SET SW0S=] ---IF WATCHDOG DELAY TO BE PERFORMED

Ok SET SWOS=0 (DOWN)---FOR SHORT LOOP
AND WARNING DELARY TEST

1.1
1.2
1.3
1.4

FOR EXAMPLE, IF THERE IS NO TTY WITH THE SYSTEM,AND
ONE OF THE tWO DELR' TESTS ---WATCH DOG CELAY =--TO BE ERFORMED,
THEN SET SWO1,SW03,SWOS UP.

e — e i — ¢ —— — —— —
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1.6 SET SWO6=] -=--- FOR END OF PRSS HALT (OPTIONAL)
1.7 PRESS START

IF SWO1 IS UP AND NEITHER SWO2 NOR SWO3 NOR SWOY IS UP
THEN PROGRAM WILL HALT AT LOCATION 72Sk
IF S0,G0 BACK TO STEP 1.2

i THEREnésOPONEICH uILL“ékLnRyg Fgﬁ ¢ﬁER815PLRY L GH?S

FOR COUPLE OF SECONDS (ONLY IF THE COMPUTER

IS R 1105710720 ) AND PROGRAM WILL HALT AT LGCATION
252 (ONLY IF SW06 IS UP).PRESS CONTINUE TO CONTINUE
WITH THIS TEST.

IF THERE 1S ANY ERROR, PROGRAM WILL HALT.
PC OF THE ERROR WILL BE DISPLAYED ON THE LIGHTS.
ALSO, RDDORESS OF THE ERROR MESSAGE WILL BE STORED
AT LOCATION 017400.

IF YOU WISH TO RUN ANOTHER TEST.GO BACK TO STEP 1.2.
THERE IS NO END OF PRSS FOR DELRY TESTS.

4

ORB) IF THERE IS A TTY:

LORD RDDRESS 800
l 2 PRESS START

THE PROCRAM WILL RSK THE FG.LOHING QUESTIONS TO WHICH
THE OPERRTOR MUST RESPOND BY TYPING:

FIRST DEVICE RDDRESS = (ANSMER IN & CHARACTERS)
msr INT. VECTOR = (3 CHARAC ERS)

ORITY INT. LSVSh = (INPUT INT. LEVEL OF DEVICE 4-7)

11 (R) =08 (B)=35,40 ( )=45 60 ---ANSKER IS A OR B OR C
LOGIC TEST (1), othv TEST ta),o T& TEST(3) -—-ANSWER IS | OR 2 OR 3

IF THE ANSW-R TYPED WAS 2

PROGRAM WI_L TYPE OUT ---

DELAY ADJUSTMENT TEST

DELRY: (1 )HATCHDOG. (2)WARNING 8 SHORT LOOP ~--THIS LINE IS A QUESTION.
ANSWER IS 1 OR 2

YOU WILL WAVE 1S SECONDS TO ANSKER A QUESTION (VIR TTY).
IF YOU ARE NOT ANSWERING THE OL*ES IONS VIR TTY, THEN
;\E;ELI&JST START AT STEP 1.1 OF PART R) OR ST QRT DIRECT RS DESCRIBED

IF AN ERROR IS ENCOUNTERED WHILE INPUTING THE DEVICE RDDRESS
OR INT. VECTOR, THE OPERARTOR MAY TYPE A RUB OUT RAND REPEAT
EN IRE LINE INPUTING. WHEN LINE IS COMPLETE OR IF NO CHANGES
(FROM STANDRRD DEVICE) THE OPERATOR MUST TERMINATE THE LINE
WITH A CARRIRGE RETURN.

————— ——— ——
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STRRTING RDORESS 1000:

CEEEEEEEEtEE TGttt e, i

DIRECT STRRTING OR RESTARTING OF LOGIC TEST,

YOU CAN SKIP STEPS 1.2 THRU 1.5 OF PART R) AND START
DIRECTLY AT FDDRESS 1000.

BUT_BEFORE THAT YOU MUST CHECK THE PRRAMETERS

IF THEY ARE STANDARD.

STARTING RDORESS 220:

S N S L S

DIRECT STARTING OR RESTRRTING OF DELAY ADJUSTMENT TEST.
BUT IF YOU DO NOT HAVE A TTY TO ANSKER ANOTHER

GUESTION IN DELRY TEST THEN YOU MUST START AT ADDRESS
200 I.E. GO BACK 10 STEP 1.1 OF PART R).

STARTING RDDRESS 240:

R A R Y R

DIRECT STRRTING OR RESTRRTING OF DYNAMIC SYSTEM TEST.
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LOGIC TEST OPERATING PROCEDURE AND DESCRIPTION

+¢¢@o«¢p+p&hoo¢o§+p@oorvﬁﬁropﬁyvpovrfoﬁvﬁopppo

THE LOGIC TEST CONSISTS OF 44 SUB TESTS EQCH CONTRINING AN ERROR

SHTRES bl 1F a LR T8 BNCUNPeRS) e HELBYA LR

REPORT MWl nn.f HALT. T0 ooé ON A FAILURE CONSOLE
SWITCH REGISTER, BIT 14 IS Rnxseo AND THE TEST 1S LDOPED BY
DEPRESSING THE CONTINUE KEY. TO INMIBIT THE ERROR TYPING RAISE
SWITCH REGISTER BIT 13.

LOGIC TEST REQUIREMENTS:

PR YTy e e e

TO RUN THE LOGIC TEST, THE SUPPLIED TEST PLUG MUST BE CONNECTED
TO THE MODULE CONNECTOR. THE T3 DELAY MUST EXCEED T2 BY 50 MICRO-
SECONDS. THE ADJUSTMENT OF T1 MUST BE SET AT R MINIMUM.

LOGIC TEST ERROR REPORTS.

I T SN N N N

TEST FRILURE

Tl . STATUS AND CONTROL REG. NOT CLERR UPON INITIALIZE.

T2 INT. ENRBLE BIT 6 OF CSR NOT SET.

}3 INT. E%E BIT & OF CSR NOT CLERR

s IS fho 12 FRERT iR M ortRY Y our.

16 STQTUS REGISTER NOT CLEAR AFTER DELAY -

17 STATUS REGISTER WRS AFFECTED BY R CLERR FLQGS INSTRUCTION.
18 FRILED TO "92670R R T2 FLﬂgR

19 AL CE BIT 14 OF CSR SET WITHOUT AN EXT. ENALBE.

FLAG FRILED TO SET RFTER ENRBLING THE EXTER

LEAR.
T2 FLAG SET SHOULD HAVE BEEN TEMINATED BY THE LOCK FLOP
UPON THE SHORT LOOP GENERATED IN T13.
T15 ng%n.nc ms SET UPON R SHORT LOOP WITHOUT THE

EX

Tle LOCK FLOP FAILED TO CLEAR UPON ENRBLING THE EXTERNAL
WORLD AND WAITING SM.SEC. FOR CLERR ERROR.

ERROR CHECKING, CONDITIONING FOR T18, 719, AND T20.

117 NO
718 T1 FLAG FAILED TO CLEAR
. Ti9 T2 FLAG FAILED TO CLEAR,
120 RECEIVE FLRG FRILED TO CLERR.

121 RECEIVE FLRG FRILED TO SET UPON A TIME OUT OF T3.

122 RLARM REC. FLAG FAILED TO CLEARR.

123 ENRBLE FLOP NOT CLERRED AN RLARM OUT.

Te4 R T2 FLAG FRILED TO RAISE AN INT. AT VECTOR 350.

T2% SHORT LOOP FLAG FAILED TO RAISE AN INT, AT VECTOR 350.
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126 RLARM REC. FLAG FAILED TO RRISE AN INT., AT VECTOR 3S0.
127 SHORT LOOP “LOCK™ FRILED TO TERMINATE T3.

12.
“LOCK™ DIDNOT RELER Ts TO0 THE

128 ;Honr toop =LOCK™ FAILED TO TERMINAT

129 HE CLEARING
BUS (REFER 10 Tb Te7, 3128).

730 SHORT LOOP * FRICED TO L Pgbgznc 8r TIMER.

131 INiT%RL% FA 70 CLEAR Tv% FLAG.

132 INITIALIZE FAILED TO CEIVE FLAG,

133 INITIALIZE FRILED TO CLEAR #ocx FLOP.

T34 INITIALIZE FRILED TO TERMINATE T3.

T35 INITIRLIZE FAILED TO TERMINATE T2.

136 INCORRECT STATUS IN RNAL STATUS REG.

137 STATUS OF ECSR #PON A RESET INSTRUCTION,

138 SWITCH BUS INSTRUCTION FRILED TO CHANGF THE EXTERNAL
STATUS REGISTER.

139 THE LATCH FRILED TO PREVENT A 2ND BUS SWITCHING
(REFER TO T38).

O BUS FAILED TO SWITCH TO 2ND LATCH.

Tyl TERMINATION OF T3 FRILED TO RELEASE THE LATCH.

™2 A SHITCH BUS COMMAND FRILED TO CHANGE THE BUS STATUS.

N3 A RESET INSTRUCTION FAILED TO CLEAR THE LATCH.

THY MANUAL ENRBLE INPUT FRILED.
HHHHHHHHHEHHHE HHHHHHHEE EHEE

138S TEST FOLLOWED BY AN “S™ DENOTES SUBTEST.
T40S WHICH IS A FRILURE OF THE EXTERNAL STARTUS
¥:§g REGISTER (STATUS READ IS INCORRECT).

ALL TESTS MUST BE SUCCESSFULLY COMPLETED BEFORE THE NEXT TEST MAY
Bt EXECUTED.

UPON SUCCESSF _L COMPLETION OF THE LOGIC TEST, THE TELETYPE WILL
PRINT “PRSS"™.

FOR SCOPING ERRORS, SWITCH REGISTER BIT 7 MAY BE RAISED TO INCRERSE
THE TEST REPERTIBI(ITY RATE.

—_— e e —e—— — —_— —
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DELAY ADJUSTMENT 7JESTS.

CEEPEEEEEEEEEE Lttt

THE OPERATOR MUST RESPOND TO THE QUESTION, "(1) WATCHDOG, (2)
WARNING & SHORT LOOP™ BY TYPING R 1 OR A & FOR DESIRED
RDJUSTMENT LOOP TO BE RUN.

DYNRMIC SYSTEM TEST.

P N S s

THIS TEST IS INTENDED RS AN EXCERSER WHICH SHOULD BE RUN ONLY AFTER
COMPLETING THE LOGIC TEST.

[‘;E'{LR%ST EXERCISES THE INTERRUPT LOGIC, EXTERNAL STATUS AND

THE TIMER IS PRIMED BY PULSING THE DELAYS AND ENABLING THE
INTERRUPT _ THE ONLY LEGAL INTERRUPTS ARE THOSE FROM THE T2
DELAY. F-TER ERCH LEGRL INTERRUPT, THE EXTERNAL STARTUS IS
SWITCHED AND TESTED FOR A CORRECT STATUS READING.

AR “PRSS™ IS PRINTED AFTER 100 SUCCESSFUL INTERRUPTS.
POSSIBLE ERRORS REPORTED RRE:

1. SHORT LOOP FLAG SET
2. EXTERNAL STATUS BAD
3. ILLEGAL INTERRUPT

TO EXIT ANY TEST, RAISE CONSOLE SWITCH REGISTER,BIT 00
THE PROGRAM WILL’ THEN OUTPUT THE HERDER. MAKE S(RE THAt
THE SWITCH 1S LOMERED BEFORE ENTERING A NEW TEST.
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LOGIC TEST FOR WATCH DOG TIMER (HARDWARE MONITOR)
FOR POP-11 SYSTEMS.

THE WATCH DOG TIMER MUST 8t PULSED FROM THE
COMPUTER PROGRAM WITHIN A SPECIFIED TIME TO
INHIBIT TIMER FR?H TIMING OUT, UPON R TIME
OUT CONDITION THE WRTCH WILL POST

INTERRUPT ALLOWING THE SSOR A CHANCE T0
RECOVER BEFORE A SECOND TIME OUT CONDITION
OCCURS ISSUING AN “RLARM OUT" TO THE EXTERNAL

WORLD. THE

BIT 07 OF THE CONTROLL RAND STATUS REGISTER.

THE TIMER Rh?? R "SHORT LOOP= PROTECTION WHICH
FQILURE THRT MAYBE PULSING THE

0¥ERRU§PESE THE SHORT LOOP WILL
SO AT VE OR (XXX) WHENEVER PULSED

THICE HITHIN R SPECIFIED TIME INTERVAL. THE SHORT LOOP
INTERRUPT IS SENSED IN THE STRTUS REGISTER BY BIT I4.

VE CIRCUIT ALLOWS FOR AN INTERRUPT (VECTOR XXX) TO BE
POSTED WHEN AN “ALARM SIGNAL™ IS RECEIVED FROM THE

EXTERNAL WORLD. THE RECEIVE INTERRUPT IS SENSED AT

BIT 7 OF THE STATUS REGISTER.

FOR TEST PURPOSES THE “ALARM OUT” SIGNAL IS
%Eg?Egg?CLO THE ALRRM RECEIVE WITH A SUPPLIED

PS=177776

TKB=177562 s TELETYPE REARDER BUFFER
TKS=177560 TELETYPE RERDER STATUS
TYDB=177566 TELETYPE PRINTER BUFFER
CSR=172400 -CONTROLL AND STATUS-WATCHDOG
CINT=172402 : INTERRUPT CLR INSTRUCTION
ECSR=17240M4 EXTERNRL CSR
SkBU=172406 SHITCH BUS

SR=177570 ;SHITCH REGISTER
NULL=104000

NOP=240

HLT=0

Sl00=01

SHOI-OE

SWi2=4

SW03=10

SWO4=20

SWOS=N0

SK06=100

RO=%0

Ri=%]
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R2=%2 ; SUBROUTINE RETAIN
R3=%3 s TELTYPE ROUTINE RETAIN
R4=%Y4 ; TIME CONTROL ROUTINES
RS=%S :ERROR PRINT & SCOPE MODE
SP=4b
PC=%7

:LOAD TRAP CATCHER
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; TRAPPED
; TRAPPED
; TRAPPED
; TRAPPED
; TRRPPED
; TRRPPED
; TRRPPED
; TRAPPED
;s TRAPPED
; TRAPPED
; TRARPPED
; TRAPPED
: TRAPPED
; TRAPPED
: TRAPPED
: TRRPPED
; TRAPPED
; TRAPPED
; TRAPPED
; TRRPPED
: TRAPPED
: TRAPPED
: TRAPPED
: TRAPPED
: TRRPPED
: TRAPPED
: TRAPPED

LO1

TO PREVIOUS VECTOR
TG PREVIOUS VECTOR

10
10
T0
T0
T0
10
T0
T0
T0
T0
T0
T0
T0
T0
T0
TO0
TC
10
T0
T0
T0
T0
10
T0
T0

PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVIOUS VECTOR
PREVICUS VECTOR
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42
HLT s TRAPPED TO PREVIOUS VECTOR
hf? ; TRAPPED TO PREVIOUS VECTOR
hf$ ; TRAPPED TO PREVIOUS VECTOR
ﬁfg : TRAPPED TO PREVIOUS VECTOR
HE$ : TRAPPED TO PREVIOUS VECTOR
HE? : TRAPPED TO PREVIOUS VECTOR
ﬁf? : TRAPPED TO PREVIOUS VECTOR
RE? : TRAPPED TO PREVIOUS VECTOR
AE% : TRAPPED TO PREVIOUS VECTOR
Fl$ : TRAPPED TO PREVIOUS VECTOR
HE$ : TRAPPED TO PREVIOUS VECTOR
Rﬁ? : TRAPPED TO PREVIOUS VECTOR
Rf% : TRAPPED TO PREVIOUS VECTOR
HZ$ : TRAPPED TO PREVIOUS VECTOR
Hﬁ? : TRAPPED TO PREVIOUS VECTOR
Qf% ; TRAPPED TO PREVIOUS VECTOR
AI$ ; TRAPPED TO PREVIOUS VECTOR
hf$ . TRAPPED TO PREVIOUS VECTOR
Rf$ : TRAPPED TO PREVIOUS VECTOR
Fﬁ - TRAPPED TO PREVIOUS VECTOR
hf$ ; TRAPPED TO PREVIOUS VECTOR
HE% ; TRAPPED TO PREVIOUS VECTOR
Hf$ : TRAPPED TO PREVIOUS VECTOR
Hf? : TRAPPED TO PREVIOUS VECTOR
HE$ . TRAPPED TO PREVIOUS VECTOR
Hf? ; TRAPPED TO PREVIOUS VECTOR
Qgi : TRAPPED TO PREVIOUS VECTOR

HLT : TRAPPED TO PREVIOUS VECTOR
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HLT ; TRAPPED TO PREVIOUS VECTOR
HLT ; TRAPPED TR PREVIOUS VECTOR
LT ; TRAPPED TO PREVIOUS VECTOR
HLT ; TRAPPED TO PREVIOUS VECTOR
HLT ; TRAPPED TO PREVIOUS VECTOR
HLT s TRARPPED TO PREVIOUS VECTOR
HLT ; TRAPPED TO PREVIOUS VECTOR
HLY ; TRAPPED TO PREVIOUS VECTOR
HLT ; TRAPPED TO PREVIOUS VECTOR

T0BE - TIME OUT BUSS ERROR
340 *PROCESSOR STATUS

=350 ;WATCH DOG INTERRUPT

340 ; SET_PROCESSOR STATUL BACK TO 7
RECF :RECEIVE FLAG VECTOR

TYSR: 177564
XCSR: CS
XCINT: CINT
XECSR: EC

VADRS: 320
DPRIV: 265 ;DEVICE PRIORITY LEVEL (S) IN RSCII
ggg{}' 58? PROCESSOR PRIORITY LEVEL [DPRIV-1]

EOPHLT: HALT ; THIS IS AN END OF PRSS HALT
RTS PC :NOT AN ERROR HALT.THIS HAPPENS ONLY
:WHEN SWOB IS UP.
sPRESS CONTINUE TO CONTINUE

. =600
STACK: O a0 ; STRCK LOCATOR
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MOV 8STRCK, SP

1 Y AOR B MRS

MOV 8STARCK,SP
e DELAY ;OIRECT ENTRY TO DELARY TEST
.=240
s 8STRCK, SP
JP DYMAN :DIRECT ENTRY TO DYMANIC TESY
.=1000
LOGIC: MOV 8STRCK, SP ¢ INITIALIZE STRCK
NULL
RESET
NULL
P TEST :

;lllllil‘illl!I!ll!ilillililll!l!l!lll!lill!ill!iliiililll!ll!!|llill§l
: LOGIC TEST

:!iliilli*!}l*lll{iillllllil&lllllllll!!ll!llillll!l!lllllllllllllllli!li(
YEST: MmOV 8L T, MES -SET REGISTER g FOR OUTCODE
JSR R3,PRINT :PRINT =LOGIC TeST"

:TEST THAT ALL STATUS BITS ARE CLEARED IN THE CSR

T1: 535 Rl cnsgx
I
SEE %é , dXCSR - TEST ALL BITS OF STATUS REG
ISR RS . ERROR
MOV st ], MES
JSR R3, PRINT
JSR RS, SCOPE
HLT :STATUS REG NOT CLEAR
P 11

:TEST THAT INTERRUPT ENABLE (BIT & OF CSR) CAN
'BE SET AND CLEARED .

T2: Ysr R1, CHECK
MOV 872 LOOP
MOV 2108, 3xCSR
g&g ¥§00,axcsn :TEST THAT INT.EN. 15 SET IN THE CSR
JSR RS, ERROR
MOV sEL2 MES
JSR ]R3, PRINT
1SR RS SCOPE
HLT INT. EN. 21T FRILED TO SET
I™P e

- — o ——— — —
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T3:
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I
CoR

ax
8100, aXCSR
T

eo R

R3, PRINT
RS, SCOPE

13

10:03

coe

PRGE IS

;CHECK THRT INT ENRBLE CLERRED

INT.ENARBLE FRILED 7O CLEAR

;ENRBLE PROCESSOR INTERRUPT AND CHECK FOR ILLEGAL
; INTERRUPTS OF WATCH DOG TIMER

Yor
MoV

832522

MOV
JHP
JSR
MOV

R1,CHECK
8T8 LOOP
saal Ry
8RA1 RS
8100, 3XCSR
PPRIV, PS

8340, PS
15

RS, ERROR
sELy MES

SET UP INT RETURN

;ENRBLE INT
; SET PROCESSOR STRTUS TO PPRIV

WAIT FOR INTERRUPT
NO INTERRUPT SO GC

;CHECK FOR ERROR PRINTOUT
: PRINT ERROR MESSAGE

- ——

A ——— — e PA———— e ——  i—— — To——
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T6:

’
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R3.PRINT
RS, SCOPE

I

:FOR ILLEGAL
YsR R1,CHECK
(A <

MOV eal2, Ry

MOV $AR2 RS

MOV PPRIV, PS
NOP

NOP

MOV 8340, PS

BIC 8100, IXC
525 ;g FRROR
MOV 8EES, MES
JSR R3, PRINT
ISR RS, SCOPE
HLT

P 15

LY

10:03 PAGE 16

;PRINT ERROR |

; CHECK FOR SCOPE LOOP

:STAY HERE

sRUN TEST OVER ON KEY “COUNT”

+WAIT FOR POSSIBLE TIME OUT OF DELAYS AND CHECK RGRIN
WATCHOOG INTERRUPTS

; SET_PROCESSOR STATUS TO 7
;WAIT . FOR TIME OUTS
;SET INT RETURN

-P.S. T0 PPRIV
:MAIT FOR INT

:SET STATUS T0 7

+G0 ON

;CHECK FOR ERROR PRINT
;PRINT ERROR MESSAGE
;PRINT ERROR IR

; ILLEGRL INT AFTER TIME OUT

'RERD THE STRTUS WORD TO CHECK THAT ALL BITS ARE

;CLEAR AT THIS TIME.

Ysr
MOV
BIT
BEQ
JSR
MOV
JSR
ISR
HLT
INP

R1,CHECK
876, LOOP

8177777, IXCSR
17

sEL6, MES
R3, PRINT
RS SCOPE

T

. PRINT ERRORZ

; CHECK F% SCOPE LOOP

' GENERATE A CLEAR COMMAND AND CHECK
' THAT GTGTUS WAS UNAFFECTED

Ysr
MOV
157
ISR
BIT
BEQ
JSR
MOY
JSR

R1,CHECK
877 LOOP
xCINT

R2. TOUT

8177777, IXCSR
18

RS, ERROR
sEE7 MES
R3,PRINT

;SET UP F )R SCOPE LOOr RUN

;CLR TO F .ARGS SHORT L00.",SECOND CHANCE

;ALL CLERAR GO TO TEST B
:PRINT ERROR 3

- — —_— - - = - e ——— e

T
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M:F

T10:

aE¥ RS, SCOPE :CHECK FOR SCOPE LOOP

JNP 17 ;RECYCLE TEST

-
L]
.
’
.
L]

SH%SE TIMER AND CHECK FOR SECOND CHANCE (T2) TO TIME

B s
L
2340, PS

MOV 81, IKCSR :PULSE TIMER
ISR R2’ TOUT
gg}a axtsr :TEST THAT T2 TIMED OUT

JP 18 ;72 FAILED TO TIME OUT

' CHECK THAT ALARM RECEIVE (BIT 14) IS NOT SET
'FNABLE FLOP=0

R1,CHECK
BIT gogoooo,axcsn

1
JSR RS, ERROR

MOV s£29 MES

JSR R3, PRINT

JSR RS, SCOPE

HLT :REC.SET WITHOUT ENRBLE
e 19

'ENRBLE ALARM OUT AND CHECK THAT ALARM RECEIVE
<WILL SET

A=) R],CHECK
MOV 8T8 LOOP
T
BIT go?oooo.axcsa :TEST BIT 14

1
JSR RS . ERROR

MOV sEE 10, MES

JSR R3,PRINT

ISR RS SCOPE

HLT RECEIVE FLAG FAILED TO

INP 18 'SET,CHECK "HRT T3 TIMED OUT
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Til:

T13:

:TEST THAT T2 FLAG IS CLEARED BY (164002)CINT

YsR  R1.CHECK
MOV aTll, LOOP

15T axXCINT
ISTB  QXCSR
BPL TIE
JSR RS, ERROR
MOV sEL11 MES
JSR R3, PRINT
ISR RS, SCOPE
T -T2 NOT CLERRED BY CINT(164002)
P 1!

:CHECK THAT RECIEVE FLAG WAS CLEARED BY CLEAR REC FLAG (BIT B OF CSR)

Ysr R1, CHECK
MOV e7}1,L0OP

MOV . @XCSR -CLEAR RECIEVE FLAG

BIT £040000 IXC3R :TES™ RECIEVE FLAG

BEQ T13

ISR RS . ERROR

MOV sEf 12, MES

JSR R3, PRINT

JSR RS SCOPE

HLT :RECEIVE FLG FRILED 70 CLR

InP T12

 ISSUE_TWQ SUCCESSIVE PULSES TO THE TIMER AND MONITOR BIT 1S
:OF THE csn FOR A SHORT LOOP FLRG

Ysr

MOV c340 PS -SET STATUS TO SEVEN

MOV aTHW L OOP :SET FOR SCOPE LOOP

INC aXCSR ‘HIT TIMER TWICE

INC aXCSR

187 aXCSR ;BIT 1S SHOULD BE SET
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TiY4:

T1S:

Tig:

BPL 412

ggg §§qtour :GO WRIT FOR TIMEOUT BRFORE PROCEEDING
ISR RS, ERROR :CHECK FOR ERROR PRINT

MOV sEL 13, MES ' PRINT ERROR 13

ISR sg,mtm

ISR ' SCOPE

HCT +GHORT LOOP FLAG FRILED TO SET

INP THI

'TEST BIT 7 (2ND CHANCE) . BIT 7 SHOULD NOT BE SET
: TERKINRTED BY LOCK

Ysr R1,CHECK

7STB ax(sR - TEST 817 7

BPL 115 'CONTINUE TC TEST

JSR RS ERROR

MOV sEL 14, MES

ISR R3, PRINT

JSR RS, SCOPE

HLT -T2 (2ND CHANCE) FLAG SET,CHECK LOCK FLOP
I TH :LOOP TO TEST 13 ON KEY “CONT™

3
WAIT 5 M.SEC AND TEST THAT THE ENRBLE FLOP PREVRENTED
; THE RATCH DUG OUT SIGNARL FROM SE1TING THE RECEIVE FLRG

Ysr R1,CHECK

MOV 8350, PS

JSR R2, WAITX ‘WAIT FOR POSSIBLE TIME OUT OFTY
BIT :ognooo,axcsa :TEST THAT REC.DIDNT SET

1
JSR RS, ERROR

MOV sE£ 1S, MES

JSR R3, PRINT

ISR RS, SCOPE

HLT REC. FLAG SET WITHOUT AN ENRBLE
P THM :LOOP ON TEST 13

;ENABLE THE EXTERNQ% WONLD WAIT S M SEC

;FOR THE LOCK FLOP 70 BE CLERRED BY CLERR ERROR
;SIGNAL. TEST THFT LOCK FLOP WAS CLERRED BY RESETTING
; THE 2ND. CHRNCE FLARG (T2).

Ysr R1, CHECK

MOV 82, dXCSR ;ENABLE THE EXTERNAL WORLD
J5R R2, WAITX ;WAIT FOR CLEAR ERROR

INC ax(sR ;SET_T2 FLAG AGAIN

JSR R2, ToUT s TIME OUT DELRYS

71578 ax{SR

BMI T17

JSR RS, ERROR
MOV sEE 16, MES

;RE CLR AND PROCEED
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THW:

JSR R3,PRINT
JSR RS, SCOPE

HLT :LOCK FLOP NOT CLEARED BY
IMP TH :CLEAR ERROR

MOV 82, IXCSR :CLEAR LOCK FOR RECYCLE

ISR R2 WAITX

5T XL INT :CLEAR FLAGS SHORT LOOP,SECOND CHANCE
EggsT £000400, IXCSR CLEAR RECIEVE FLAG

JMP T13

:WITH RECEIVE AND SHORT LOOP FLAG SET PULSE TIMER
;AND WRIT FOR TIME OUT OF T2 THEN ISSUE AN CLEAR INSTRUCTION
:AND CHECK THAT ALL FLRGS ARE CLERRED.
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T17:

TiB:

T19:

120:

T21:

———— ey c—— - —— p— ——
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;LOOP TESTS
CLEﬂR INTERRUPT FLRGS. SHORT LOOP,SECOND CHANCE

"?Esr snoggungﬁ INTERRU#?LFLRGRFOR gglnk CLERRED

TESanég 1S OF CSR
:CHECK_FOR REPORT OF ERROR
:SET ERROR PRINT

; SHORT LOOP FLAG FRILED TO CLERR
:LOOP TO TEST 17 ON KEY "CONT"

! TEST WARNING FLAG (BIT 7) FOR BEING CLEAR

; TEST BIT 07 OF CSR

; CHECK FOR ERROR REPORT
:SET ERROR PRINT

;LOOP TO TEST 17 ON KEY “CONT"

gTEST ALARM RECEIVE (BIT I4) FOR BEING CLERR

Ysr R1,CHECK
MOV #3490, PS
MOV #717 LOOP
ST IXCINT
YR R1, CHECK
ST ax(sr

BPL 119

JSR RS ERROR
MOV sEC18, MES
JSR R3, PRINT
JSR RS’ SCOPE
HLT

INP 117

Ysr R1, CHECK
1578 IXLSR

BPL rao

JSR RS, ERROR
MOV sE€19, MES
JSR R3,PRINT
JSR RS SCOPE
HLT

InP 117

Ysr R1,CHECK
BIT 8040000, IXCSR
BEQ 121

JSR RS, ERROR
MOV sE£20, MES
JSR R3, PRINT
ISR RS, SCOPE
HLT

INP 17

; TEST BIT 14 OF CSR
; CHECK FOR ERROR REPORT
:SET PRINT ERROR T20

;BIT 14 OF CSR FRILED TO A CLR
:LOOP TO TEST 17 ON CONT

:ENABLE ALARM OUT SIGNAL (PROGRAM CONTROL) AND TEST
THQT TIME OUT OF T3 WILL StT ALARM RECEIVE FLOP (BIT IY)
' THE ALARM RECEIVE SIGNAL MLST BE CONNECTED TO THE ALARM OUT

,QND

YR
MOV
MOV
MOV
JSR
BIT
BEQ
IMP
JSR

R1,CHECK

T21,L00P

340’ PS

:3 aXCSR
'T0UT

ooﬁoooo aXCSR

TEE
RS, ERROK

THE PROGRAM CONTROLLED “RESET® STRAP MUST BE CONNECTED

;START TIMER AND ENRBLE "ALARM OQT™
: TIME OUT DELRAYS
‘CHECK BIT 14 FOR BEING SET




.MAIN. MARCY1! 27(732)

OOKWBR.P11

Tee:

MOV
JSR
JSR
HLT
JHP

Jjo2

10-SEP-76 10:03 PAGE 22

sEE2], MES
R3, PRINT
RS’ SCOPE

T2l

; SET ERROR PRINTOUT

;RECEIVE ALARM FLOP FAILED TO SET
:LOOP ON TEST 21

CLEQR INTERRUPT FLAGS AND CHECK THAT “ALARM RECEIVE™
iFLAG WAS CLERRED

YR
MOV
MOV
MOV
BIT
BEQ

R1,CHECK
340, IXCSR
8722 LOOP
000400, 3XCSR
aggoooo " XCSR

:SET SCOPE RETURN
: CLERR nLan RECEIVE FLAG

EST 917 14 FOR BEING CLERR
:FLAG CLtnR G0 0

—_——— e - -
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ISR RS, ERROR

MOV sE£L22, MES

JSR R3,PRINT

ISR RS, SCOPE

HLT :BIT 14 OF CSR FRILED TO CLEAR
INP 122

!CHECK "LOCKOUT™ FEATURT OF “ALARM OUT* AFTER AN ALARM
16UT SIGNAL HAS BEEN GENERATED.

Te3: ISR R1, CHECK
© MOV 1340?55
MOV 8723, LOOP
MOV 81, aXCSR :START TIMING

JSR TOUT - TIME out DELAYS

Ra’ ]
JSR §34““ > ‘WAIT FOR RE% 70 -SET
BIT ooéo,axcsn . TEST THAT LOCK OUT PREVENTED
BEQ T BIT 14 FROM BEING SET

JSR RS, ERROR
MOV sEE23, MES

JSR R3, PRINT

ISR RS SCOPE

HLT :CLEAR ERROR FRILED TO ENRBLE FLOP
P 23 : ALARM OUT SIGNAL

éDROP PROCESSOR STATUS TO b AND CHECK THAT WARNING FLAG WILL GIVE AN
; INTERRUPT AT VECTOR 170

Tou: Yot SXCINT :CLEAR SHORT LOOP, SECOND CHANCE
MOV $000400, 3XCSR CLEAR RECEIVE FLAG
JSR R1,CHECK
MOV 8725, RY sSET INTERRUPT RETURN
MOV sRNG, RS 'SET FOR INTERRUPT AT WRONG VECTOR

MOV 8724, [ 00P
MOV £101’ IXCSR

JSR R2, TOUT

MOV PPRIV,PS -GET STATUS TO PPRIV
ngg :WAIT FOR INTERRUPT

MOV 340, PS : SHOULD HAVE INTERRUPTED

JSR RG, ERROR :SET STATUS BACK TO SEVEN
MOV sEE24, MES

JSR R3,PRINT

JSR RS, SCOPE

HLT ;WARNING FLAG (BIT 07) FAILED
Inp T2M :TO PRODUCE AN INTERRUPT

!CLEAR FLAGS AND SET THE SHORT LOOP
'FLAG TO CHECK FOR AN INTERRUPT

’
]
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T2S:

RAY:

T26:

ARS:

MRCYL1! 27(732)

ISR
RESET
757
MOV
MOV
MOV
n?v
T
INC
NOP
NOP
MOV
JSR
MOV
JSR
ISR
HLT
INP
ISR
187
MOV
INP

10-SEP-76

R1,CHECK
GXCINT
$ARY R

:uRNG RS
2725, [ 00P

$000400, dXCSR
126

LO2

10:03 PAGE 24

TR o

FOR WRONG VECTOR

SET SCOPE MODE

NT. XTOEZRTUS DOWN TO PPRIV
Julsks
; SHOULD INT HERE
;NO INT.GET STATUS BACK UP
; SET ERROR PRINT
; SHORT LOOP FLAG FRILED TO RRISE A

: INTERRUPT

;WAIT FOR TIME OUT CLR ERROR

- CLEAR rtncs SHORT LOOP, SECOND CHANCE
CLEAR RECEIVE FLAG

:CHECK FOR ALARM RECEIVE FLAG TO GENERATE AN INTERRUPT
:BY CLEARING THE WARNING FLAG BEFORE THE RECEIVE
FLRG IS SET. T3>T2 BY RY LERST SO MIRCO. SEC.

R1, CHECK
:340 RS
slRNG , RY
8ARY tcop

83, JXCSR
axc

UXCINT
0040000 dXCSR

4100, IXCSR
PPRIV,PS

8340, PS
RS, ERROR
sEE2H, MES
R3,PRINT
RS, SCOPE

ARY
R2, TOUT
uoboqoo IXCSR

:SET PROCESSOR srnTus T0 7
SET INTERRUPT RETURN
scr FOR WRONG VECTOR
T SCOPE
:START TIMING, ENABLE ALARM OUT
‘WAIT FOR WARNING

;CLEAR BIT 7 OF CSR
‘WAIT FOR ALARM RECEIVE FLAG

:ENABLE INT.-2L
:SET STATUS TO PPRIV
. SHOULD INT. HERE

;FARILED TO INT. SET STATUS TO 7
CHECK fOR ERROR REPORT

; CHECK FOR SCOPE ROUTINE

; CLR FLAGSBEFORE LOOP
:CLEAR POSSIBILITY OF SHORT LOOP
: CLEAR RECE%VE FLAG
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] :CHECK LOCK OUT OF SHORT LOOP BY FIRST CAUSING A
;SHORT LOOP FLAG THEN READING STATUS OF RECEIVE TO CHECK
' THRT T3 HAS BEEN TERMINATED

127: YoR R1, CHECK

MOV R4S, LOOP

MOV 8340’ PS

ST aXCIAT

CLR IXCSR

MOV 83, IXCSR :SET SHORT LOOP
INC axtsR

ISR R2, HAITX :S.MILLI.SEC.CLEAR LOCK AND ENABLE
8IT 8040000, aXCSR

BNE Te8

ISR RS, ERROR

MOV sEE27 MES

JSR R3,PRINT
JSR RS SCOPE
HLT . SHORT LOOP LOCK FRILED TG TERMINATE T3

JHP RAS

gTEST THART T2 WRS TERMINATED BY A SHORT LOGP LOCK BY
; TESTING STATUS OF T2

v28:  Yom R1,CHECK
MOV 8728, LOOP

R2, TOUT
MOV 8000400, 3XCSR  ;CLEAR RECEIVE FLAG
IXCINT

TST :CLR FLAGS SHORT LOOP, SECOND CHANCE
MOV 83, IXCSR tEXT EN. SET S.LOOP

INC ax(SR

TSTB  &XCSR . TEST BIT 7

BPL 129

HLT ;LOCK FAILED TO TERMINATE T2
JMP 128 ; LOOP ONTEST 28

§NRIT S MILLI SEC. FOR CLEAR ERROR TO RELEARSE
; THE LOCK FLOP AND PRSS Te T0 BUS

T29: ISR R1, CHECK
ISR R2 WAITX
1518 aXLSR
BMI 136
JSR RS, ERROR
MOV sE£29, MES
JSR R3, PRINT
JSR RS, SCOPE
HLT :LOCK DIDNT RELEASE T2 TO BUS

JMP " Tes ;LOOP ON TEST 28

’
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730:

PTR:

T31:

T32:

'CHECK THAT LOCK FROM SHORT LOOP FLAG
LOCKS PULSE ING OF TIMER BY ATTEMPING TO SET SHORT
'LOOP FLAG RFTER A PREVIOUS SHORT LOOP

Ysr R1,CHECK

MOV 340, PS

ngv uTg? *oop

31 IXCIA s CLEAR FLAGS SHORT LOOP,SECOND CHANCE
INC aXCSR

INC IXCSR

ST AXCINT ;CLR FLAGS SHORT LOOP,SECOND CHANCE
INC aXCSR

INC IXCSR

ST IXCSR

BPL PTR

JSR RS, ERROR
MOV s££30, MES
JSR R3, PRINT
JSR RS SCOPE

HLT :SHORT LOOP LOCK FRILED TO LOCK TIMER
IMP 130 :LOOP ON TEST 30

fov 82, 3XCSR

JSR R2 WAITX :CLR ERROR

15T IxLINT :CLEAR FLAGS SHORT LOOP,SECOND CHANCE

;GENERATE R SHORT LOOP COMMAND AND CHECK THAT INITIALIZE

;WILL CLERR THE SHORT LOOP FLAG.

Ysr R1,CHECK
MOV $731,L00P

INC axCSR :SET A SHORT LOOP

INC aXCSR

RESET

TST 3XCSR : TEST SHORT LOOP FLAG FOR CLEAR
BPL 132

JSR RS, ERROR
MOV sE€31 MES
JSR R3, PRINT
JSR RS, SCOPE

HLT ;INITIRL%ZE FRILED TO CLEAR SHORT

JMP T3l ;LOOP FLAG

gENRBLE THE EXTERNAL WORLD AND ALLOW THE RECIEVE
;FLAG TO SET THEN CHECK THAT THE INITIALIZE
; CLERRED RECEIVE FLAG.

Ysr R1,CHECK

MOV 8732, LOOP

MOV 82, IXCSR

JSR R2,WAITX :5.MILL] SEC SET REC
RESET .
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BIT 8040000, IXCSR : TEST RECIEVE FLAG
BEQ 33

JSR ERROR

MOV s££32 S

JSR R3, PRINT

ISR RS . SCOPE )

HLS : INITIALIZE FRILED 70 CLEAR REC
AL 3 132 :FLAG

TEST THAT INITIALIZE MILL CLEAR THE LOCK FLOP

:BY SETTING A T LOOP FLAG AND ISSUEING A RESET INSTR
1-UCTION. TEST THAT THE LOCK FLOP IS CLERRED BY SETTING

;R 2ND SHORT LOOP FLAG.

PTx1: MOV

'PULSE TIMER AND ISSUE

R1, (HECK
8733, LOOP
IXCSRA

;RTTEMPT TO CLERAR SHOR™ LOOP

dXCSR : TEST SHOT LOOP

13 ;INITIRLIZE FRILED TO CLEAR LOCK
82, dXCSR
RC,HAITX ;WRIT 5.M.S. FOR ERROR 70 CLR

RESET INSTRUCTION, WAIT S.MILLI

A
:WITH EXTERMAL ENABLE SETAND TEST RECEIVE FLAG TO
;CHECK THAT INITIRLIZE TERMINRTED T3.

T34: ]
MOV
Pov

BTxe: JSR

R1,CHECK
8734, L0OP

81, aXCSR .PULSE TIMER B EX. EN SET

S. MILLI SEC FOR Td
EIVE FLAG

:INITIALIZE FRILED TO TERMINARTE
T34 73

—— — — — i e et e

_— ——— —
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T3S:

PTX3:

TILT:

AT

157 AXCINT :CLEAR SHORT LOOP, SECOND CHANCE
MOV 8000400, dXCSR  ;CLEAR RECEIVE FLAG

AT TSR ISR IR

;STATUS OF T2 TO TEST THAT INITIALIZE

:TERMINRTED T2.

YsR R}, CHECK

MOV ohs LOOP

MOV 83, JXCSR

RESET

TSR R2, TOUT -WAIT FOR DELAYS TO TIME OUT
1578 axlsR TEST BIT 7

BPL PTX3

ST aXCINT :CLERR FLAGS

™ 15
TST  XCINT :
MOV 8000400, IXCSR  ;CLEAR RECEIVE FLAG

:TEST STATUS R3B AND TEST THAT BITS 7 & 15 ARE COMPLEMENTS

;15=1 AND 7=0 FROM A RESET CONDITION

Ysr R, CHECK
RESETY

MOV 8340, PS
MOV 8736 LOOP

ST SXECSR :CHECK BI: 15 OFECSR

BPL TILT

ISTB  aXECSR . CHECK BIT 7 OF EXT CSR 15=]
BMI TILT :REPORT ERROR BOTH SAME

,{{; 137 :0K 16=1 7=0

JSR RS, SCOPE
HLT ; INCORECT STATUS IN EXT. CSR
A, o 136

' ISSUE A RESET INSTRUCTION AND TEST THAT STATUS
}OF THE EXT. CSR DOESNT CHANGE (NEUTRAL-POSITION:

Ysr R1, CHECK

MOV axtCSR, PPL :SAVE EXT STATUS
MOV 737, L00P

RESET

TSR R2, WAITX - WAIT FO RELRY
SQE ¥§scsa.PPL . TEST FOR 5TATUS CHANGE

JSR RS,ERRCR

; INITIALIZE FRILED TO TERMINARTE T2
;CLEAR FLAGS SHORT LOOP, SECOND CHARNCE

—— —— e ——— A — -
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v38:

T3¢

T4l

10-SEP-76

sEE37, MES
R3,PRINT
RS, SCOPE

137

DO3

10:03 PRGE 29

:SFSET IN§TRUCTION CHANGED STRTUS
' XT CER

§HITH LATCH IN NEUTRAL POSITION SWITCH BUSS ANO
;CHECK FOR CHANGE OF STATUS IN EXT. CSR

Yor
RESET
MOV
MOV

8gz3

BMI
JSR
MOV
JSR
JSR
HLT
P

RGBS
¢3E
FE

3g§
0

§g
2
=

RS

™

;SAVE EXT. STATUS
; SWITCH BUSS

; CHECK THAT BITS ARE OF OPPOSITE
s POLARITY

; SWITCHING BUSS FARILED

§HITH BUS SWITCHED CHECK THAT LATCH WILL DE-ENERGIZE RELAY ON

;R_SECOND SWITCHING OF THE BUS
:TEST THAT STRTUS CHANGED (NEUTRAL POSITION)

YoR

£XBZ23

v
JSR
JSR
HLT
JHP

3

R1,CHECK
8739, L00P
IXECSR, PPL

ﬁesuéxrx
aXECSR, PPL
40

RS, ERROR
s££39, MES
R3, PRINT
RS . SCOPE

139

:SAVE EXT STATUS
'ATTEMPT TO SWITCH BUSS
'WAIT FOR RELAY

! WAS BUSS STATUS CHANGED

;LATCH FRILED TO PREVENT BUSS CHANGE

! 1SSUE A SWITCH BUS COMMAND AND CHECK THAT STATUS

1R

R1, CHECK
8740, LOOP

IXECSR. PPL
SXSKBU

R2, WATTX

B CHANGED TO NEXT LATCH

;SWITCH BUS
:S MILLI SEC FOR RELAY
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T41:

T42:

10-SEP-76

sEE40S, MES
R3, 0PP
DECSR, PPL
™1
gg ERROR
£40. MES
R3, PRINT
RS SCOPE

T80

10:03 PAGE 30

: TEST FOR POL.CHRNGE
: TEST THAT STATUS CHANGED

:BUS FAILED TC SWITCH TO 2ND LRTCH

EXTERNQLHORLE RND AL OHOPEL YS TO TIME

CHECK THAT

R, CHECK

8740, L 00P

IXECSR, PPL

83, IXC5R

R2, TOUT

R WAITX

¢ EY1S, MES
0PP

R3
aXECSR, PPL
s
sELY], MES
R3, PRINT
RS, SCOPE

T4l

L
TERMINATION

A
T3 WILL RELEASE THE LATCH

:SAVE STATUS A3B
:ALLOW FOR CLEAR ERROR
- TIME out ALLDELAYS
+S MI_LI.SEC FOR RELAYS
:SET SUBTEST PRINT
: SUBTEST

; IF STATUS CHANGED GC ON

;BUSS FRILED TO SWITCH TO SECOND LATCH

' ISSUE A SECOMD SWITCH BUSS COMAND AND CHECK THAT SWBU (164006)

‘WILL SWITCH BUS
Ysr R1,CHECK
MOV 8742, L 0P
MOV CSR. PPL
R
RDD XECSR, PPL
o] 43
ISR RS . ERROR
MOV sEEN2, MES
JSR R3, PRINT
TSR RS SCOPE
MLT

™2

NP

L]

TTEMPT TO SWITCH BUSS
LLI SEC FOR RELRY
?TRTUS CHANGE

R
:
'IF MINUS STATUS CHANGED

TE
NI
10

FM

;LATCH FAILED TO PREVENT BUSS FROM
; SWITCHING

'ISSUE R “RESET™ INSTRUCTION AND TEST THAT
tLATCH GETE CLERRED
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TH3:

PPL:

ML H

o [Poewo

10-SEP-76

R1,CHECK
8743, L0OP

aXECSR, PPL
8EEY3S, MES

 HALTX
R' Pt
IXECSR, PEL
T™

RS, ERROR
sE£Y3 MES
R3, PRINT
RS SCOPE

™3

13:03 PAGE 3l

; SAVE STATUS

:SET SUBTEST PRINT
:CLEAR LATCM
‘WRIT FOR RELAY

: TEST FOR STATUS CHANGE
; IF MINUS STARTUS CHANGED

;RESET FRILEDC TG RELERSE LATCH

; TEST DRTA POINT

gTEST THAT “MANUAL™ EXTERNAL ENRBLE CIRCUITRY FUNCTIONS
;:BY SETTING THE ENABLE FLOP FROM A SWITCHING OF THE BUS
; (VIR TEST CONNECTOR)

; CLERR ANY ERROR CONOITIONS
; CLEAR FLAGS SHORT LOOP,SECOND CHANCE

8000400, aXCSR  :CLEAR RECEIVE FLRG

RS, ERROR
sEEyy, MES
R3, PRINT
RS’ SCOPE

:SWITCH BUSS WAIT FOR RELAY
! GENERATE A SHORT LOOP ERROR,RECEIVE FLAG SHOULD
'GET SET WITH EXTERNAL ENABLE SET BY SWITCH BUS COMMAND

;MANURL ENRBLE INPUT CIRCUITRY FAILED

T4y

;INITIALIZE THE WORLD AND PRINT PASS FOR EACH
;PASS OF TEST CHECK TELETYPE FOR COMMAND INSTRUCTIONS

RESET
MOV
SET

RE
OEC

#50., TEMP2
TEMP?

s INITIARLIZE WORLD

— o — -
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; SET PRSS PRINT

GO3

:CHECK FOR TELTYPE COMMANDS

'SUBROUTINE TO TEST THAT STATUS ASB ARE OF ADJACENT
'BOLARITY. THIS ROUTINE IS USED RS A SUBTEST.

JMRIN.  MACYLl 27(732) 10-SEP-78
DOKWBR.PI.
BNE 18
BIT 85106, SR
8EQ 28
JSR PC,EOPHLT
28: MOV sPASS, MES
ISR R3, PRINT
JSR R1’ CHECK
MOV sStack, sp
P T1
TEMP2: .WORD O
OPP: tst AXECSR
BPL 412
TSTB  JXECSR
BM] 41N
RTS R3
TSTB  IXECSR
BPL L +Y4
RTS R3
JSR RS, ERROR
NOP
NOP
NOP
JSR 3, PRINT
JSR RS, SCOPE
HCT
P 2L O0P
RTS R3
T1STB  aXECSR
BPL 44
RTS 3
ISR RS, ERROR
NOP
NP
NOP
ISR R2, PRINT
ISR RS SCOPE
HLT
. IMP LOOP

; TEST BIT 15 OF ESCR

;81T 15=1 TESFTIHEIT 7
;REPORT R3B S

:15=1 7=0
;REPORT BOTH SAME

:LOOP ON FAILING TEST
;0K 15=1 7=0

:+15=0 TEST 7

-REPORT BOTH SAME

0K 18=0 7=1

:CHECK FOR ERROR REPOR™

:LOOP ON FAILING TEST
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DELAY:

LREP:

Dl:

De:
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; 1383222212322 222222222222 21222 2222222122222 22 2 22222222 2"

;DELRY ROJUSTMENT TEST
SRERER R R R R ER AR R R AR R AR RN RRRRERS

ggt 8340,PS :KEEP STATUS AT 7 FOR ENTIRE TFST
.

RESET

NULL

MOV 8DELTST, MES :PRINT "DELAY ADJUST TEST"

JSR R3 PRINt

MOV 8R5K, MES :ASK FOR DELAY 1, 2

TSR R3, PRINT

JSR Rl REC :RECIEVE ONE CHARACTER FROM TELE
JSR R3'ECHO *ECHO CHARACTER

g&g 5§ﬁnx,sn 1S THERE R TTY?

BIT $SWOS, SR :ASK FOR DELAY 1 OR 2

BNE 1% ' IF SWOS UP,RUN DELAY |

MOV 8262, HLD

BR 28

MOV 2261, HLD

CMP HLD, b1

BEQ DI :RUN DELRY 1 (RECEIVE) TIMING TEST
CHP HLD, 8262

BEQ D2 :RUN DELRY 2 (MARNING 8 S.L.) TIMING TEST
MOV 80U, MES 'PRINT A 2

JSR R3,PRINT

IMP LREP :REPERT LINE

fov 8340, PS

MOV 8000400, 3XCSR  ; CLEAR RECEIVE FLAG

MOV 83, aXCSR :PULSE WORNINC FLAG DELAY

gég wgam,ax ‘MONITOR BIT I

JSR R2, TOUT ‘WAIT APPROX 10.-6 SEC

gg Ri,C#ECK

-RUN WARNING FLAG 8 SHORT LOOP DELAY TIMING TESTS

fov 8340, PS

ST aXCINT : CLEAR FLAG

MOV 81, IXCSR ' PULSE ALARM DELAY

1518 axLSR ‘TEST BIT 7

BPL .Y

ISR R2,WAITX

JSR R1) CHECK . CHECK FOR TELETYPE COMMANDS

Imp 02 ' RECYCLE

—_—— e — ———— - v — - —_— = -5
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DYMARN:

DYX:

PT:

HERE :

HORN:

OKK:

CLST:

TIKE:

— e snma— - E———— e ——— —— . - -
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; SRR R R AR RFRE R LR AR RN AR R RN R R R R E R R AR R R R R R RN R RERS

;OYNRMIC SYSTEN TEST
DREEREEEFAREREERR R I

hov
ISR

80YTST

MES
R3,PRIAT

.4
#40000, IXCSR
_6

AXCINT
8000400, 3XCSR
XSHBU

WAI TX
aXECSR, SIRE
CLST

8885, MES
R3kPﬁINT

DY
SXECSR,SIRE

R2,MAITX
IXECSR, SIRE
TIKE

8BS, MES
R3, PRINT
D'k
COUNT

:SAVE STATUS
:SET STATUS
IGET INT. RETURN

;SET_COUNTER FOR 100 PASSES
:START TIMING, ENABLE ALARM OUT
- STAT(S=6

; STRY HERE WRIT FOR INTERRUPT
; SHORT LOOP FLAG SET

; TIME OUT DELAYS

; CLEAR FLAGS

;RECYCLE TEST

;FIND WHO GAVE INTERRUPT

;CHECK BIT 7

:ALL RIGMT GO

<NOT BIT 7 SO TRY 14

- ILLEGAL INT.

:BIT 7=1 WAIT FOR '+

; CLEAR FLRGS SHPRT LOOP, SECOND CHANCE
+CLEAR RECEIVE FLAG

:SHITCH BUS

:BR IF STATUS CHANGED

;REPORT EXT. STATUS BRD

; CLEAR LRTCH

—  — i —— - — - ——

——— — m—— —
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DOKMWBR. P11
BEQ 412 :BRANCH WHEN DONE
JSR R1, CHECK
IMP PT
MOV #3940, PS
1 NULL
i MOV $PASS, MES

JSR R3, PRINT
NULL
JSR RS, TOUT
ISR Re ' TOUT

EOP2: MOV S0, , TEMP2

18: RESET
DEC TEMP2
BNE is
BIT £5W06, SR
BEQ 28
JSR PC,EOPHLT

28: (.2 DYX

ERR: MOV sIINT, MES
JSR R3, PRINT
TSR R2' TOUT
8T XCINT :CLEAR SHORT LOOP, SECOND CHANCE
MOV 8000400, 9XCSR  :CLEAR RECEIVE FLAG
JMP PT

COUNT: O

!PRINT HEADER ROUTINE AND RECIEVE TELETYPE COMMANDS
170 SPECIFY DESIRED TESTS

HEADER: éég 15101, 58 . 1S THERE A TTY?
BIT #5400, SR . IF CAME FROM “CHECK™ SUER
BNE 18 : THEN PRINT HEADER
BIT 85K02, SR :LOGIC TEST ?
BNE TR
BIT 85K03, SR : DELAY TEST ?
BNE 18
g§£ gguoq,sn : DYNAMIC TEST ?
HALT :YOU SHOULD NEVER GET HERE
18: CLR TKB :CLERR DONE OF RERDER STATUS
MOV $HEARD , MES
BORETmon me
fgn Rﬁ’s HO E@EHB TELEQEQSER cnnincrsn
ggg ¢kb,casl : TEST AR=LOGIC TEST
ggg ¥bo,oesa : TEST B=TIME DELAY TEST
ggg ?%o,casa : TEST C=SYSTEM STATUS TEST
MOV 80U, MES . TYPE ?

JSR R3, PRINT
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DDKWBR.P1!

NP
JMP
JMP
JHP
0

10-SEP-786

HERDER
LOGIC
DELAY
DYMAN

KO3

10:03 PRGE 36

; ILLEGRL CHARRRCTER TRY RGRIN
;LOGIC TEST

; DELRY TIME LOOP

;DOYNRMIC TEST

;nOLD TEST DESIRED
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ODKWBA.P11

ECHO:

PRINT:

18:

ouT:

PRT:

DONE :

DBUF :
MES:
TEMPL:

3S:
4s:
HOLD:

WARIT:

'ECHO CHARACTER IN TELETYPE aurrsn REGISTER
AoV TKB, TYDB : READER BUF
53[9 GTIQR s TEST PRINTER STATUS

LO3

FER TO PRINTER BUFFER

RIS R
; PRINT Dﬂ?ﬂ SPECIFIED BY LERDING RDDRESS IN REGISTER 4

SUNTIL TESMINATED BY ()
AL s

MOV 8ERARST . R2

MOV MES, (R2)+

%58 5&224 DBUF

CMPB  #100,08UF

BEQ DONE
CMPB 845, DBUF
BNE ouT

JSR R2,LFCR
I8P 1§

JSR RS, PRT
BR PRINT+16
MOVB  DBUF,TYDB
TSTB  @TYSR
BPL .Y

RTS RS

NULL

RTS R3

0

0

-WORD O

'RECEIVE ONE CHARACTER FROM TELETYPE READER
'BUFFER AND STORE IN LOC. *HLD"

fov HOLD, (PC)+

.WORD O

1ST8 TKS ;WAIT FOR KEYBOARD
BMl 33

INC 80

BNE 2s

DEC 1S

BNE cs

MOVB 8215,HLD

BR 4§

MOV TKB,HLD :MOV DATA TO LOC. HLD
RTS R1

c0

'S MILLI-SEC LOOP

MOV #1750, TIMI
DEC TIMd
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BNE -4
RTS R2
‘WAIT § MILLI SEC.

WRITX: MOV SPEED, TIMI :LORD FOR S MILLISEC
DEC TINI
BNE ot
nr; R2

SPEED: 177777 :5 MILLI SEC CONSTT

sRETURN FROM SHORT LOOP 3 WARNING INTERRUPTS

WROG: ngx a&ngK , SP ; FORCE INTERRUPT RETURN OF SHORTLOOP & WARNING
HLT ; SHOULD NEVER GET HERE

‘RETURN FROM RECIEVE FLAG INTERRUPTS
RECF: MOV 8STACK , SP
:E¥ RS, PC :FORCE INT RET OF REC

CHECK FOR_COMMANDS TO MONITOR
TEST REQUIRED

CHECK: BIT $1,SF
BNE _+4
RTS Rl
MOV 83, IXCSR
JSR R2. TOUT1

RESET
1ST dXCINT ; CLEAR FLRGS
JMP HERDER

HHEN VECTORS 170 & 174 ARE INCORRECTLY RSSERTED
ENTER ROUTINE, REPORT ERROR AND RETURN TO FRILING TEST

WRNG : hov $WRONG, MES
JSR R3,PRINT

157 (SP)+
MOV 340, 3(SP) :SET RETURN STATUS TO 7
TST -(sP}
RTI RETURN TO FRILING TEST

gBUSS TIME-OUT ERROR SUBROUTINE
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l COKWBAR.PLI

TOBE:

ADDMO:

MOD:

CET:

STRB:

MODA:

SETA:

2%

Ysr
MOV
ISR
NOP
RTI

RS, ERROR
sTOER, MES
R3, PRINT

NO3

:REPORT TIME OUT ERROR

:SUBROUTINE FOR INPUTTING ADDRESSES AND VECTORS

8ASK1, MES
R3.PRINT
RDDRES
R1,REC
R3'ECHO
8215 HLD
SET

RODRES
RDORES

8177770, HLD
HLD, VADDR
MODA

VADDR
2s
VADRS, VADOR

177000, VADDR

#$4R0G, 3VADDR
s2, VROOR
#3%0, 3VADDR
82, VADOR
$RECF, QVADDR

;RSK FOR “FIPST DEVICE ARDD"

:REC A CHARACTER
:TEST FOR A C.R.

; SET DEVICE RDDRESS

;ASK FIRST INT. VECTOR

. TEST FOR C.R.
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STRBR:

15:

PROTIN:

i8:

KR

~ODRES
YaOLR:

#432233R% 000228

:

Rl 5L P UL P LR E L P L

10-SEP-7¢

§=k§§5g§?§§
gﬁﬂc—:: Bm
= 3 SF bgﬁga

.* %
[
m-

10:03 PRGE 40

:RSK FOR VECTOR LEVEL
:REC ONE CHARRCTERS
;1S THERE A TTY?

;IF_NO TTY
;CHECK FOR R 4

;SeT PRIORITY AT 3

: TRY AGRIN

;IS THERE A TTy ?
;PDP11-0S OR WHATEVER

- e — — -—
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TIMEX:

TOUT:

TOUT!:

CNTIN:
TINI:

NULPRT:

LFCR:

ERROR:

SCOPE:

m

MOV 8STACK,SP .REINITIALIZE THE STACK

MOV (Ry),PL :FORCE RETURN FROM INTERRUPT
HLT :GHOULD NEVER GET HERE
:RUN DELAY TI:E OUTS, TOTRL TIME AS PER
:PROCESSOR TIME 0S=4SEC.+ 40=3 SEC+
tstB SR
TOUTl :CHANGE TO BPL TO RUN A FRST MODE FOR
MOV §$§ CNTIN 11 T2, 13¢50 MILLI-SEC
MOV D, TIMI s0'NI{LI SEC. WORTH
DEC TINI
BNE .Y
DEC CNTIN
BNE RA
RTS R2 .60 WHEN DONE
- RUN LONG m: OUT FOR A{L DELAYS HERE
AoV TIMI :GET COUNT TIME
JSR RH.TIHE
RTS R2
0
0
fOP
TSTB  JTYSR
BPL -4
CLR TYDB
TST8  JTYSR
BPL .Y
CLR 1YDB
ST JTYSR
BPL .4
11
fov 8215, TYDS - CARRIAGE RET.
TSTB JTYSR
BPL .Y
MOV 8212, TYD8
1STB JTYSR
8PL .-y
RTS R2
é§¢£cx FOR ERROR PRINT OUT (BIT 13 OF SWITCH REG.)
BEQ *5 . 1F BIT 68'9 PRINT ERROR
ggg #12,RS A0D VALUE Yo OMIT ERROR PRINT
:CHECK FOR scops LOOP (BIT 4 OF SWITCH REG.)
AGY SR,ESTR
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ESTAT:
LOOP:

XES:

LY:

EEL:
EE2:
EE3:
EEY:
EES:
EEE:
EE7:
EES:
EL9:
EELO:
EELL:
EEl2:
EEL3:
EEIN:
EELS:
EELG:
EEL7:
EELB:

BIT
BEQ
MOV

IREICE O3

o3 2

RIA
4N

>—4

* B

I
I1
I1
11
I1
II
.RSCII
.RSCI1
.RSCII
.RSCII
.RSCII
.RSCII
.RSCI1
.RSCI1
.RSCII
.RSCII
.RSCII
.RSCII

FEE233 A

10-SeP-76 10:03 PAGE 42

s0MCCO0,ESTAT  ; TEST BIT 14 OF SWITCH REGISTER
.+le ; IF BIT 14=1 RUN SCOPE
8STACK, SP

LooP, Pt :FORCE RETURN TO TEST
RS ;RETUENRENBRnLT

NCREMENTS IN VALUES STORED IN TIMI
;cgunr LOOP
TINI NUMBER OF COUNT LOOPS

Aa

/7L0GIC TEST%d/

/T1%8/
/12%3/
/13737
/TY4%8/
/15%8/
-y Yy
/17787
/18787
71979/
/110787
/111747
/112787
/113787
/T14%g/
/115747
/116787
/117787
/T18%.8/

— )
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EELS:
EE20:
geal:
EEc2:
EE23:
EE24:
EE2S:
EEDS:
EE2?:
3% -H
EE29:
EE30:
EE3L:
EE3Ce:
EE33:
EE3M4:
EE3S:
EE36:
EE3?:
EE38:
EE3S:
EENO:
EE4]:
EENE:
EE43:
EE<4:
EE3es:

.RSCII
-RSCII
LRSCII
.RSCII
.RSCII
.RSCII
.RSCII
.RSCII
.RSCII
.RSCII
.RSCI!
.RSCII
.RSCII
.RSCII
.RSCII
.RSCI1
.RSCII
.RSCII
.RSCI1
.RSCI1
.RSCII
.RSCII
.RSCI1
.RSCII
.RSCI1
.RSCII
LASCII

10-SEP-76

/119747
/720%a/
/121787
/12e%d/
/12374
/TeN73/
/125%a/
ar--Yu
aryy
/128787
/129747
/130747
/131787
/132787
/133787
/T3N%d/
/13S%8/
/1787
/137787
/138%87
/139787
/T40%8/
/141787
/142787
/TN3%8/
/THY%d/
/1385%8/

10:03 PRGE 43
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DDKWBR.PL 1
EENOS:

EENIS:

EEN3S:

TOER:

PASS:

MRONG :

DELTST:

RSK:

Ql:
HERD:

.RSCII

.R5C11

.RSCII

.RSCII

.RSCII

.ASCII

LASCII

.RSCII

.RSCII
.RSCII

LASCII

LRSCII

FOM

10-SEP-76 10:03 PRGE 44
/TY0S%d/
/TH1S%3/
ALYV

/BUS ERROR TIME-QUT%d/

/PRSS“d/

/TRAPPED TO WRONG INT. VECTOR%3/

/7DELAY RDJUSTMENT TEST%d/

/DELRY: (1 "HATCHDOG. r2WARNING & SHORT LOOP“d/

/%4’

77LCGIC TEST(1),DELAY TEST(2,,DYNARMIC TEST(3)%a/

/7ZDYNRMIC TESTZd/

/SHORT LOOP FLAG SET“d/
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ASK1:

RSK3:

ASKY .

ERRET:

-RSCI1

.RSCII

.RSCII

.RSCII

.RSCII

.RSCII

.EVEN
.=017400
.BLKuW &
.ENC

GOY

13-SEP-76 10:03 PAGE M5

/ILLEGRL INTERRUPTZg/
/EXT.BUS STRTUS BRD%a/
/7FIRST DEVICE RDORESS=d-/
+“FIRST INT. VECTOR=d/

/7PRIORITY INT. LEVEL=d/

/7PDP-11 (R)=0S,10,20 (B)=35,40 (C)=45,50 3
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DOKWBR. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

RR ] 001322 627 628 6358

AR 001432 650 651 bS8e

RAY 003446 985 100is 101M 1031

RAS 003626 1012 10328 1042 1056

ADDMO 007756 551 17678

RODRES (010634 {ggg: 1774%  1775%  1776%  1778% 1780 1782 1783% 1784 1785% 1786 1787% 1788

RSK 011627 1487 20648

RSK ! 012076 1767 21038

RSK2 0i212s 1730 2108s

RSK3 012181 1814 2ll3s

ASKY 012177 1840 2l17s

8BS 012052 1570 1579 2098

HECK 007650 580 595 609 bes 647 669 b8y 702 719 735 751 765 780
801 815 833 858 865 877 889 9304 923 40 %0 982 1018
1041 1061 1082 1099 1126 1144 1166 1188 1213 1233 1283 1271 12
1312 1334 1356 1374 1399 1435 15813 1523 1538 1584 17318

CINT = 172402 398 833

CLST 006770 1568 15738

CNTIN 010724 1877  188l% 18888

COUNT 007200 1543% 1582 16078

& = 172400 3588 53

0g7sie 1657% 1658 1660 1667 16738

DELRY  0062SY SS6 14818  1&MI

DELTST 011577 148¢S c058s
1659 16718

DPRIV  000SIiM S37s 1820

CYMaN 006530 S60 IS34s 1642 /7

DYTST 011763 1834 c0g4s

DYX 006546 16388 1572 1581 1600

Di 006420 1499 16078  15iM

De 006466 1501 1S178 1524

£CHO 007370 1490 1630 le46s 1771 1794 1817 1843

ECSR = 172404 3608 S34

EEL 011134 586 19438

EELO 011200 742 19618

EEl] 011205 757 13638

EEl2 - 01l2le 771 19658

eEL13 011217 791 19678

EELY 011224 805 19698

EELS 011231 821 19718

EELE 011236 841 19738

EEL7 011243 19758

EELB 011250 869 19778

EELS 011255 881 19798

EE2 011140 601 19458

Ege0 0ll1eee 893 13818

EE2l 01iee7 913 19838

EE22 011274 931 13858

EE23 011301 49 19878

EE24 011306 971 13893

EESS 011313 99% 19918

EE2h 011320 1027 19934

EEC7 01132S 1052 1995s

EE28 011332 1071 1997

EE29 011337 1087 19998
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] EE3 011144
EE30  OI13W
EE3]l 011381
EE32  0113%6
EE33 011363
(N 07
EEYS 11378
EE3% 011402
EE3?  O1IM07
EE38 011414
EE38S 011457
EE39  OI1421
EEX 011150

EEW) 011426
EEY0S 011465
EE4l 011433
EE41S 011473
EE42. 011440
EE43 011445

 EEY3S 011501
EEW4 011452
EES  Ol11%W

l EES 011160
EE7 011164
EE8 011170
EES 011174
EOP 006052
EOPMLT 000250
EOP2 007106
ERR 0071
ERROR 011020
ERRST 017400
ESTAT 011066
HEAD 011706
HEADER 007204
HERE 006626
HD 007366
MLT = 000000
HOLD 007570
HORN  0OBH5H
1INT 012027
INIT 005050
e 010614
LFCR 010766

10-SEP-76
61S 19478
1111 c0Cls
1134 20038
11582 200Ss
iy o
1533 S
1244 20138
126l 2015Ss
1282 c0l7s
1279 20318
1302 20198
636 19498
1322 c02ls
1317 20348
1345 20238
1340 0378
1364 20258
1384 20278
1377 20408
1413 202938
659 19518
674 19S3s
691 1955
710 1957%
723 195Ss
14268
S43s 1432
15938
1558 16018
58S 600
804 820
% R
1654 é?%g:
1921 1922
1627 20758
552 16158
15488 1654
I495%  ]497%
1795 1800%
3658 38S
409 411
435 437
“461 463
487 489
589 604
808 B8c4
1074 1090
1348 1367
1681 16938
1541 1542
1601 093¢
1411 14258
1850 188w
1662 19048

1599

o
8’-‘@0‘
WoOoOL

19278
1639
1498
180!
3687
413
465
4S1
618
844
1114
1387

1553%

18584

10:03 PAGE 48
CROSS REFERENCE TABLE -- USER SYMBOLS

1133
1412

1738

1500
1820%
389
415
Y4}
467
493
640

1137
1416

673
892
1175
1464

1633

419

471
497
677

1179
1470

690
9i¢
1198
1757

1635
1829
395
421
447
473

439
694

1202
1716

703

930
122l
191Ss

722
948
1243

1689*
1846%
399
425
451
477
503
726
Q52
1247
1869

744
979
1260

169] %
1847
401
427
453
479
S0S
745
974
1ebH

756
935
1281

1772

185
403
429
455
481
50?7
760
399

1285

770
1026
1301

1777%
1855
405
431
457
483
S09
VA
1030
1305

790
1051
1321

1778

407
433
459
485
S11
794
1055
1325
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LOGIC
LOOP

LREP
LT
MES

MARCYL1 27(732)

P11
001000
011070

006302
Cl111?7
007514

=%000002

10-SEP-76 10:03 PAGE 49
CROSS REFERENCE TRBLE -- USER SYMBOLS
5638  {6M0
c82# 59%# 610# beb#
925+ Po* 963% 987 %
[236% |255% 1273%  |295#
14878 1S0M
5§73 19408
§73% S86# 601 * b15#
791#% B80S#* B2l * BYix
1052 1071 1087% 111]1%
1302% 1317% [322% 1340
1S34%  JS48x  1S70% 1579
1767%  1790% 18l14% 1837#
17708 1779
17938 1802
s
3638 SeN Sbb 1482
517 18827
1556 15618
1278 1318 1344 1380
1661 16648
1433 1588 2048s
: | Y4¥  1432%  1599%
1254%  1258%  1275%  1279%
1381% 1392%
c388 630 652 %6
574 587 602 blb
Y 806 B22 gye
1083 1072 1088 111¢
1322 1346 1365 1385
1571 1580 1589 1602
1838 1841 1860
1824 1828 1832 1836
1664 16678
3548 S8l 630% 633%
965 # 969% 988% 994+
1540%  1545%  |5B6%
15448 1562 158S 1606
1109 11178
1174 11818
1195 12048
1219 12278
1502 1637 1837 1859
1878¢ 1882
1489 1629 16818 1770
52S 1719 1811
3738
3748 S80* G95# 609%
780% 801% B15# 833+
1010%  1041% 1061x  108ex
1294%  1312%  1334%  13S6#
1692% 1733%  1770%  1793%
gggo B4I% g87% 706%
¥ 1001 1032%  1048+#
1267% 1277% 1298% 1316%
1S22% 1550%  [Skbx 1575k

14448

1681#%
1296%
988

870
1135
iM1Y
1628

1840%

b48#
1011%

2073s
1793

62SH
BSB*
1099%
1374

1816#

100k
1338%
1591 *

JO4

68S#*
1042
1335+
¥
1152
1364#

1601 #
1859%

1536

1715#%
1299%
1022
1153
1434
1638

1861

652#
1022%

703+
1062%
1357%

674%
B93%
11764
1377%
1627%

1569

1842

669
877#%
L1444
1435#

817#
1118%
1360#
1603#

1578

684#
889+
1166%
1489

835#%
11474%
1379%
1654+#

750%
1127%
1400%

710%

931%
1222%
1413%
1653

1587

1925+
1336#

1827%
711

3
1223
1486
1748

781%
1100#

702#

90U
1188+
1S13#

837%
1182*
1402%
1655#

76b%
114G
1458

723%
1244%

1433
1655

1530

1340%
1831#%
724
950
1245
1759

816#%
1235

719%

1213#
1523+

BY47%
1193+#
1406 %
16Sh#*

782%
1167%
1471

74k
971%
1261 %
148S#*
16748

1652

735#

1233#
1538#

#*
119+
1409#
1662#

860%
1189%
1925

757%
1274%

1487%
1747%

1671

7S1#

1253
1584#

1304

1468#%
1701 »

905*
1214%
19288

771%
1027%
1282%
1S02%
1758%

1376%
77¢2
1028

1549
1815

QYlx
1517 %

765#

1271 %
1629%

313

1S1o#
1708%
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R3 =%000003
RY =%000004
RS =%00000S

|

|
SCOPE 011036
SET 0100S0
SETA 010224
SIRE 007202

VSLF 012002
SpP =%000006
SPEED 0076286
SR = 177570
STRCK 000600
g
Ml
SKHO0 = 000001
S0l = 000002
SK02 = 00000M
SKO3 = 000010
SKOM = 000020
SKOS = 000040
SHOb = 000100
}g 007352
TC 007362
TEMPL 007516
TEMP? 006132
TEST 001016
THW 002474
TIKE 007034
TILY 00
TIME Gl11072
TIMEX 010640
TIMI 010726
TKB = 177582
TKS = 177560

10-SEP-76 10:03 PAGE S0
1735+ 3% 1887%
3’bs # 7%
1772: l7'3(‘.’: 1896:
[358% 1933 1%%
145] # 1456# 1460%
1602% 1628% 1630

P
2

883!
99S*
1136%
1c81#
1415%
1926#%

i
g2

gehe

1615

1897
16408
16418
16428
1438%
809
1242s

1705%
1646

CROSS REFERENCE TRBLE -- USER SYMBOLS

1
P
B2c#

1073%

1318%

1463%

1638+

1 43;

Z%:
513

1026
1170%

1304%
1464%

639

871
1136
1415
1576%

SS9+
1853*
1493

559

1818

blb¥
BycH
1068#%
1323#
1486#%
1649#

lgbg!
888*
15*
1029+
1178%
1321 #
1469%
b6l
883
1154
1457
16088
S63#
1857%
1597

563

1844

1595%
84S

1878#

KO4

b638%
870%
111c%
1341
1468#%
1672%

1013

*
7%
0%

10S1#

1198#%

1324#%

1S4C*

676

1178
1469

1436#
1878
1615

1436

8464

1879%

bo0#

1135#%
1346#
1490#*
1748%

1S4]1#%
gégi
105t
1201 %
1 344%
1664#
693

91§

1201
19218

1714%

1617
1714

1885%

1719%
1619
1719

18894

1749
162l
1867

1G34+#

711#

1200%
138S#
1549%
1771%

1715
¥
¥

#*

1089#
1243%
1366%
1757%

744

973
1263

1750%
1623
1924

724%
#*
13205
[4]4%

1571#
1791%

1868
*
¥

#*
*

1110%
1246%
1383#
1858+
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1547
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914
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1245
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1409
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1584
1757
1860
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70S
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913
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1316
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1844
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803
1648
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971

1319
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1915
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1669
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709
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1385
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1549
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1787
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1779
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1110
1177
1233
1294
1344
1402
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1575
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DOKIBA. SEQ/SOL /CRF /DS: ERFZ/EN: RBS=DSKN: DDKWBR. P |

:
RUN-TIME RATIO: 30/18=1.6

CORE USED:

DEFALLY GLOBALS GENERATED:

+00KBA
RUN-T]

ERRORS DETECTED:
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