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2.8
e.d

3.0
3.1

COl

RBSTRACT

G'TH S PROGRAM IS TO TEST AND DIRGNOSE THE
T ION OF THE SERIAL LIPE INTERFRCE WHICH C@l'ECTS A

S T

T A TIME) WITH TIG

R A °'% TR,
e e ﬁﬁm

REQUIREMENTS

EQUIPMENT

POP-11

DC-14 MASTER CONTROL MODULE (M8334)

AT LEAST 1 DC-14 CHANNEL MODULE (MB333)

INDUSTRIAL 14 CONTROLLER(S)

WITH M7481 HIGH SPEED SERIAL INTERFACE

THE PROGRAM OCCUPIES ALL OF 4K WORDS OF PDP-11 MEMORY
PRELININARY PROGRAMS

%La,érmsmm. 14 CONTROLLERS SHOULD BE ARBLE TO RUN TEST

LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED
STARTING PROCEDURE

CONTROL SWITCH SETTINGS

THE FOLLOWING IS A TRBLE OF SWITCH REGISTER SETTINGS AND
THEIR OPERATION UPON THE PROGRAM:

SR SET RS ACTION
1S 1 SCOPE LOOP
. B B2 e owen
o> | T
0 PRINT E&NS
12 1 LOOP ON THIS CHANNEL
0 'T_LOOP
11 1 T ALL TESTS (PART 1 OR 2)
0 DON'T T
i0 l RUN LONG CLOCK TEST (@4 HOURS) _

——



4.2
5.2.1

y4.2.2
4.2.3

| 4.3
| 4.3.1

' 4.3.2
' 4.3.3
4.3.4
| 4.3.5

4.3.6

4.3.7

RUN SHORT cLock TesT (@ mmvwtes) D01

0
9 l

0
8 1

0
7 1

0
b 1

0
) 1

0
i
3 SET TO HIGHEST INDICATES TO THE PROGRAM THE
2 AVAILABLE CHANNEL HIGHEST AVAILABLE CHANNEL FOR
6 NUMBER (OCTAL) TESTING

AND

NOTE: SRIS HAS PRECEDENCE OVER SR1Y
SR11 REPEATS ALL TESTS IN PART 1 EXCEPT CLOCK TEST

STARTING ADDRESSES
START THE AT LOCATION T0 OSED
LOOP (NO I TRIAL 1Y) UN “% T&.T‘S% 1)

START THE PROGRAM AT LOCATION maamrgg RUN OPEN LOOP
(WITH INDUSTRIAL I4) UNIQUE CHANNEL TESTS (PART 2)

START THE PROGRAM AT LOCATION 000210 TO RUN THE CLOSED
LOOP (NO INDUSTRIAL 14) SIMULTANEOUS CHANNEL TESTS (PART 3)

PROGRAM AND/OR OPERATOR ACTION

SRS R IR

HAVE IN &.L T% . ALSO

MAKE SURE THAT THE ROT ITCHES ARE SET TO UNIQUE
CHANNEL BOARD WITH

C
SW I

CONSECUTIVE NUMBERS, ON EACH STARTING

%éronromsmcbma.mu)mx (REXT T0 0),

IF A INDUSTRIAL 14 IS TO BE mcg TO ERCH CHANNEL ,
o A Ay s Vg
MWJ a& "9:0 CURE IN NOUSTRIAL 14(S).
IF NO INDUSTRIAL 14°'S ARE TO BE CONNECTED, CONNECT THE
OUTPUT OF THE INDIVIDUAL CHANNEL TRANSMITTERS TO THEIR
RESPECTIVE RECEIVERS EITHER AT THE MODULE OR AT THE END

OF THE CRBLES, WHICHEVER IS DESIRED.

POMER UP THE PDP-11 AND THE INDUSTRIAL 14(S)

LOAD THE ABSOLUTE PROGRAM INTO THE POP-11 USING THE
ABSOLUTE LOADER (NORMAL MODE).

SET THE W!ﬂ ARTING S (SEE 4.2 RBOVE)
INTO THE SEITCH ETEIgERS AND SS “LOAD RDDRESS™

SET THE SWITCH REGISTER PER 4.1 (RBOVE) (BE SURE TO SET
HIGHEST AVAILABLE CHANNEL NUMBER (OCTAL) IN SR3 T0 O IF

MORE THAN 1 CHANNEL IS TO BE TESTED). DEPRESS “START"

— . —————— e el R T S e~ S 2t .

B ——



4.3.8  PROGRAN WILL NOK RUN TQ CONPLETION (IF APPROPRIATE) EOL

(ASSUMING NO
S. OPERATING PROCEDURE

5.1 OPERATIONAL SWITCH SETTINGS

(SEE 4.1 RBOVE)
5.2 SUBROUTINE RBSTRACTS
(NONE)

5.3 PROGRAM AND/OR OPERATOR ACTION

. B.2.1 _THE CLOSED LOOP LINIQUE CHANNEL TESTS WILL STOP AT QQ446Q

(SEE 4.3 RBOVE)
) ERRORS
6.1 ERROR HALTS AND DESCRIPTION
msrorn:w%mmx mmmcsozoav
IF IN DOUBT RBOUT THE CAUSE OF
THE ERROR HALT, CONSULT THE LISTING (AND THE STACK POINTER).
B.2 ERROR RECOVERY

TO_SCOPE AN CONDITION AFTER AN HALT, SET THE
SWITCH REGIS% 4.1 AND DEPRESS “CONTINUE™

6.3  ERROR MESSAGES
%ﬁi"ﬁ?ﬂ%m oF Br:: TEST BEING PERFORMED; THE
CHANNEL FAILING: THE SPECIFIC ERROR C TON;
APPROPRIATE, THE CORRECT AND FAILING DATA WORDS.
: RESTRICTIONS
7.1 STARTING RESTRICTIONS
NONE IF PROCEDURE IN 4.3 (RBOVE) IS FOLLOKED.
7.2 OPERATING FESTRICTIONS
NONE IF PROCEDURE IN 4.3 (ABOVE) IS FOLLOMED.

THE EXECUTION TIME OF THE INDIVIDUAL CHANNEL TESTS (FIRST
SECOND PORTIONS OF Tl'E PROGRAM) I T I.PON
HOW _MANY C’MELS

AND
s
TEST OR LONG %« ssu:crzo (IN n: msr
PART OMLY). ssv T r ux L
J‘m x ONCE WHEN m.L cmmsu.s

8.2 PROGRAM COMPLETION ARDDRESSES




8.2.2

8.2.3

9.0
9.1
9.1.1

S.1.2

. 9.1.3

9.1.4

9.1.5

WHEN THE SHORT CLOCK TEST IS COMPLETE. DEPRESSING FOL
=CONTINUE® WILL REPEAT THE CLOCK TEST ONLY.

TSR, PEIAE R ShR N R -

THE CLOSED LOOP SIMULTANEOUS CHANNEL TESTS DO NOT STOP
EXCEPT FOR ERRORS. THIS TEST SHOULD BE RUN FOR AT LERST
FIVE MINUTES TO CONFIRM THE PROPER OPERATION OF THE
HARDWARE .

PROGRAM DESCRIPTION

CLOSED LOOP UNIQUE CHANNEL TESTS

TESTO1 (SR=000532) LOAD AND READ SCRS CHANNEL SELECT

‘T'H‘I)S TEST CI-ECKS THE RBILITY TO %Ww o}?;’

SCRSEG
*I'EN MRWITSELFIS

Lmoenm'ron:scas THEN THE SCRS IS RERD
TO CHECK ITS CONTENTS.

TESTO2 (SA=000642) LOAD AND READ SCTS CHANNEL SELECT

THIS TEST CHECKS THE RBILITY TO LOAD INTO
mmanorncmsa.scxouans
OF THE SCTS REGISTER. THE COMPLEMENT OF

DATA WORD momn:mmmxsa.rzs
Lomenmfgsnc TS ncumzscrsxsnsno

" TO CHECK

TESTO3 (SA=000752) LOAD AND RERD INTERRUPT ENABLES
THIS TEST CHECKS THE RBILITY TO LOAD INTO AND

A

CHANNEL ' ERROR
BIT mmmmmata@ mxs IS
mtsnroancmm.ser 'ncnx

BIT?T%" N "‘E THEN

I
READ BACK AND CHE ;mlsxsmmron
THE FLAG ENABLE BIT. |

TESTOM (SA=001350) INTERRUPTS DISABLED AFTER “RESET"

BT SEES M &5&*

RESET' INSTRIK)T ON.

LTI Ts S e T e

DISABLED.

TESTOS (SA=001444) LOHJ AND READ SCTS BITS 0 AND 1

THIS TEST CHECKS THE ABILITY TO LOAD AND
READ BITS O AND 1 OF THE SCTS REGISTER.

A COUNT PATTERN IS MIEED DIRE, L I i e



QUT OF BITS 0 AND 1 OF THE SCTS REGISTER, ONE GO1L

NUMBER AT
9.1.6 TESTO® (SA=001536) TRANSMISSION AND RECEPTION (NON-INTERRUPT)
mcg TRANSHI H‘D RECEPTION
Nt nﬂ MTIII TRANSMITTED
ks "ﬁ' T&.;
‘CTI G’ERRTION
u"gm USING THE i
SCDﬂEmSTTg'THIS !S%ﬂ USIM e
DATA m FOR

9.1.7 TESTO? (SA=002226) TRANSMISSION AND RECEPTION (INTERRUPT)
THIS TEST CHECKS THE TRANSMISSION AND RECEPTION

OF ENVIROWENT, A DATA WOFOD, 15 TRAMSITTED

USING TRANSMISSION MODE 2, THEN THE “TRANSMISSION

DONE FLAG" “RECEIVER ACTI

FLAG" F )

RFTER s.} ’

CHANNEL STATUS IS USING THE ICRS
n:*ummnuono

S CHEKCED USING 1C0 m:cxsm THIS IS

REPEATED FOR 4096 DATA WORDS. THIS WHOLE

TEST IS REPERTED FOR TRANSMISSION MODE 3.

- 9.1.8 TESTO8 (SAR=003120) RUN FLIP/FLOP

THIS TEST CHECKS THE "Fl.l'l ;klP/FLW'.
AN "0200" IS ISSUED US ISSION MODE
1. mmn m THE PR(PER

CHANNEL STATUS IS CHE FOR RUN TO BE 0

USING THE ICRS m? nr A sumeLs

oeuw RUN IS AGAIN CHE 0 HAVE RETURNED
0 THE =1* STATE.

- 9.1.9  TESTD9 (SAR=003410) WORD LOST FLIP/FLOP

THIS TEST CHECKS THE 'aoao LOST FLIP/FLOP™.

THE “OUTPUT FLM' I ?EY TWICE BY TWO

TRANSHISS] NIJSTRIFI. L_ HITHOUT CLERRING
THE * FLN"

INTERRUPT OCCURS CHHEL STRTUS

IS CHECKED FOR “WORD LOST™ TO BE SET USING

THE ICRS REGISTER.

- 9.1.19 TESTIO (SA=003726) REAL TIME CLOCK

e e N

aLTS”
LY ISCI'ECKEDTOCLEMTDECLOCK
CG.N;‘E.N THEN THE CLOCK IS MONIT

1
(SR10=1), IF THE IMO MINVIE TESTIS BEING e
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9.2
9.2.1

2.2.2

9.2.3

9.2.4

. 9.2.5

END OF 2'4
OPEN UNIQUE CHANNEL TESTS
TEST 20 (SAR=004622) TEST OF 14 INSTRUCTION DECODING
THIS TEST VERIFIES THAT INE, TWO AND
PROPERLY

THREE WORD
INSTRUCTIONS ARE CODED BY THE DC-14E. ALL FLAGS
macg@mrxmrommmrmvmmu

?f&fnn%oWr{ gs IF nc LouEL?ssr HOL
THE TELETYPE AT

TEST 21 (SR=006676) TEST OF OUTPUT REGISTER
THIS_TEST CHECKS THE OUTPUT REGISTER FOR m FUNCTIONING

(THAT NO OUTPUT REG{ETER INSTRUCTIONS ARE LOST). THE 14
MEMORY IS L WITH A T W "OF TRANSFER PC
10 AND INSTRUCTIONS. THIS ALLOWED

TO RUN AND THE OUTPUT REGIS IS _MONITORED TO CHECK THAT
ALL TRANSFERS TO THE OUTPUT REGISTER EXE R
THE PROGRAM WRITTEN IN THE 14 MEMORY IS THE FOLLOWING

PC CONTENTS PC CONTENTS

0000 004 (PC OUT) DlI? (PC OUT)

0001 0046 (PC OUT) 000 (PC OUT)
0002 0136 (TD) 0010 (PC OUT)
0003 1000 (RDDR) 0011 0136 (TD)

0004 0136 (TD) 0012 1002 (ADDR. )

000s 1001 (ADDR.) 0013 0004 (CLR PC)

THE BUFFER FROM READING THE OUTPUT REGISTER SHOULD CONTAIN:
0001 (PC)

0002 (PC)

1000 (TD RESULT)

1001 (TD RESULT)

0007 (PC)

0010 (PC)

0011 (TD RESULT)

A MEMORY TEST IS PERFORMED ON THE 14 TO CHECK THAT THE
DC-14€ CAN PRSS ALL BITS PROPERLY, AND THAT ALL MA AND
MD LINES CORRECTLY. nc r:nokv TEST PERFORMED
S THE ADDRESS COMPLIMENT TEST.
TEST 22Z (SA=007470) COF TEST
THE DATA FIELD mno« IS CHECKED IN THIS TEST ro
rmcnou xs mmsu IF ru:#o 0

P S e
r1 m rm THE oc 14

mss BOTH rm.ns coms

TEST23 (SA=010064) TURN INDUSTRIAL TRANSMITTER OFF AND ON

THIS TEST GECK? THAT *0300" TURNS OFF THE
WI}T HE INDUSTRIAL AND KILLS "RUN",

[ onl

“0200" TURNS THE TRANSMITIER BACK




101

M

i 'Sfém“'& Iv.

ugmc SS (Il _“
INSTRUCTIONS

5 mna.nv
!DG

9.3 CLOSED LOOP SIMULTANEOUS CHANNEL TESTS

9.3.1 TEST30 (SR=010710) CONSECUTIVE INTERRUPTS
THIS TEST CHECKS THAT SIMULTANEOUS INTERRUPT
nsusaﬁ %r PLE IN
ey l%min
TCPENI 4 'E's'ér?n I ICRS
REGISTER IS READ; IT nzag BACK
INTERRUPT t . SUCCESSIVE
RERDING OF ICRS REGISTER

IVE CHANNELS (1,2,
C) UNTIL 3 READ (3
NOT SEQUENTIAL, AN
HAS .
9.3.2 TEST31 (SR=011164) MULTIPLE CHANNEL EXERCISER

AND CHECKS ORMED IN A BACKGROUND
JOB SO THAT * ﬁ‘ AND "chetvsn
ACTIVE" NFORMATION IS
SENT TO INDUSTRIAL 14°S USING A uou-msmup
ENVI THE PROGRAMS “EXECUTED™ BY THE
PDP-14'S IS RS FOLLOWS.
DATA WORD EXPECTED STATUS EXPECTED DATA WORD  TRANSMIT MODE
' 000060 (EEM) EXT FLG —————- @
. 000024 (JMP) EXTFLG @ ===ee-- ¢
' 000046 (RDDRESS) EXTFLG = =me—ee- :
e R pAAL :
~ 170000 (TYD 0) EXT, OUT FLG 170000 3
. 000124 (JMS) EXT'FLE = —mee-- B
' 00004 (RDDRESS) EXTFLG ===mm- :
' 000046 (TRR PC,OT) EXT, OUT FLG 000046 3
| (TRM) EXT'FLG. = =mmee- :
0501 (w) EXT, OUT FLG 050125 3
(TRM) EXT'FLG. = =mmee- z
120252 (WORD) EXT, OUT FLG 120252 3
100226 (TRM) EXT'FLG @ emme-- 2
170377 (WORD) EXT, OUT FLG 170377 3



PRE-AL P{719E BIAGNOSTIC  M514-DCOCA-B MACY1L 30(1046) 12-JUL-77 10:07 PAGE 1
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000000
000040

000210

Tl B O

100000

-

010000
004000

001000

:

000240

000214 177564
000216 177566

&

010704

.TITLE PDP-11 DC-14E DIAGNOSTIC MOD-14-DCOCA-B

:DC14 DIAGNOSTIC FOR THE PDP-11 (SLI-11)
: TRAP HANDLERS
ng 40
% s TRAPPED TO PREVIOUS ADDRESS
.=200
P BEGINI :CLOSED LOOP UNIQUE CHANNEL TESTS
IMP BEGIN2 :OPEN LOOP UNIQUE CHANNEL TESTS
MNP BEGIN3 :CLOSE LOOP SIMULTANEOUS CHANNEL TESTS
- SOME cs%g% PURPOSE REGISTER DEFINITIONS
R1=41
R2=%2
R3=%3
R4Y=%4
RS=45
=%b
R7=%7
CHANEL =R0
GOOD=R1
IN=R2
TEMP=R3
CNTR=RY
RAC=
SP=Rb
PC=R7
s SWITCH nsclsnlzn BITS e o i
- e -
ms: C‘M :DON’T HALT ON (SR14=1)
NOPRNT=20000 :DON’T PRINT ON ERROR (SR13=1)
10000 :LOOP ON THIS CHANNEL (5R12=1)
e K22000 " R NG CLOGR TeST (Sh10n15) omil=D)
€=1000 'MA sm& MODE (NO ou%gﬁ* FROM MODULE) (SR9=1)

; INSTRUCTIONS
NOP=000240

:SOME GENERAL PURPOSE POINTERS
:PRINTER POINTERS

OUTCSR: 17756M4
OUTDBR: 177566

v ——— - —  —————
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57 .SWITCH REGISTER POINTER
gg 000220 177570 SWR: 177570
60 : PROCES ATUS POINTER
6l 000222 177776 ps; 1
3 :DC-14 POINTERS
22 {mso ggs {%3"” : INTERRUPT CHANNEL RECEIVER STATUS
: 4 A
o s g |78 %@%ﬁmrzﬂ i
69 000234 177370 IC0: 177370
;u 000236 {mn Egg: 177372 5 ammm
11174 H
DOe4e 177376 LTH: }773?5 .m
73 000244 000170 DCI4TV: 170 0C14 mnp VECTOR (RDORESS WORD)
77; 000246 000172 172 (STATUS WORD)
76 .GOME DC-14 LEFT HALVES
77 000250 177361 fCRSI: 177361
78 000252 177363 ICTS1: 177363
79 000254 177365 SCRS1: 177365
g 000256 i77$7 s%?l i%
LB i 3
84 - TEMP STORAGE AND VARIABLE CONSTANTS
85 000264 177760 DeLAY: -20 :DELAY BETWEEN TRANSMISSION AND RECEPTION
86 000266 000000 TENTHS: 0
87 000267 SECOND=TENTHS+1
88 000270 000000 MINUTE: O
89 000271 HOUR=MINUTE +1
90 (000272 000000 HICLK: O
9] 000274 LOCLK: O
5 B B o
94 HEADL: O
g 000304 000000 HERD2: O
97 : BEGINNING -s% PROGRAM WHICH TESTS CHANNELS CLOSED LOOP (UNIQUELY)
% 000S00 W BEGIN1: MOV PC,SP :SET UP STACK POINTER
100 000502 005746 ST -(5P) : 70 .rusr BEFORE BEGINNING OF PROGRAM
igé 000504 004737 013274 JSR PC, NOCACH IF 1@% PROCESSOR,
103 000510 017737 177504 000276 MOV 3SWR, STATIO "“1 sm 10N COUN
104 000516 042737 177760 000276 BIC mmo smno %
105 % 005137 000276 COM ors.n oo
106 005000 CLR cmm. *CLEAY CHANNEL NUMBER
i% 000532 005077 17746M TESTOO: CLR aPS :G0 1) PROCESSOR LEVEL O
{% :TEST THE LOADING AND READING OF THE SCRS CHANNEL SELECT BITS (11 TO 8)
111 000S36 012737 013456 000302 TESTOLl: MOV SMESS 1 usnm :SET UP HERDERS
112 000SY44 012737 013342 000304 MOV $MESSES, HERD
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113 000S52 012704 177760

oebchd. Pf

JUUSSE

Ll |

#-20,CNTR

TEST1B: % gum,rsrr
T :;5&1 sLOARD COMPLEMENT OF DATA WORD

L
4

153 1101 1% TESTIA: n?m e&oo 1 :LOAD REAL DATA WORD
B Y bop o o e
fan qu ma?oé 177760 BIC 8l % IN 'cYEEm LUOUS BIT
{g @ég % cggo,?n' :&(ommé, % AND UNK DATA
1 012312 J PC, ERROR1 :NO, ERROR
§aa 000632 004737 012576 JSR PC %?goo ;|\.(Eobp1
& m ; mc @R 5m§mim DATA WORD, DONE?
131 BNE ST1B :NO, LOOP
132 000644 NOP
;g s TEST THE LOADING AND RERDING OF THE SCTS CHANNEL SELECT BITS (11 TO 8)
{35 00064 012737 gxasxs moaoqm TESTO2: MOV W :SET UP HERDERS
1% B0ees BIs78 Thh -
139 000666 010403 TEST2B: MOV CNTR, TEMP
{:o 000670 005103 gon TEMP
1 m 31 % »638 ?ﬁ:%sx :LORD COMPLEMENT OF DATA WORD
143 10401 MOV CNTR. GOOD
iw : 10 Ela 77“1 i E:eD TEST2A ROV & ?ﬁs: ir DATA WORD
1 WH h%n 1% m S%?s N 5%%‘1‘5%%
147 000720 737 012576 JSR PC gfoo#o : LOOP?
149 000756 5 B {(F
1 177760 BIC 8! JIN ' CLEAR SUPERFLUOUS BITS
1S0 000732 020102 CHP GOOD, IN : COMPARE GOOD AND UNKNOWN DATA
% 007 % OO 12312 o BC ERRORL R0
183 (00074 D153 JSR  PC’LOOPO ;L”Soi'?"'“'
154 000746 000760 BR TEST2A :YES
155 00075C ' ;mn ;mcnsgm DATA WORD, DONE?
C B L
158 N7s
1
159 s TEST THE LORDING AND READING OF THE INTERRUPT ENABLE BITS OF THE
igtll :CHANNEL SET IN “CHANEL™ VIR SCRS
162 000756 012737 013556 000302 TESTO3: MOV SMESS3,HEAD!  ;SET UP HERDERS
163 012737 013342 000304 MOV $MESS6Y, HERD2
o R 8GR
1 1 T03L1: :TRY TO STORE O IN ALL INTERRUPT ENABLE BITS
166 001000 042703 177760 BiC 8177760, TEMP
167 001004 000303 SWAB  TEMP
168 001006 010377 177216 MOV TEMP, 3SCRS

- ——
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169 001012 0O0S20M INC CNTR
1;0 001014 001370 e BNE foaLl ; . .
H i ’ & W ;E%x&”"i"-mw? {,,,8,_2-”8”
173 10177 | MOV ;% gro w
174 6"2193 MOV N : 1R
7% o e B TEsT vee "
177 0O 170317 BIC # imn Enséx OFF LUOUS BITS
178 g 1 CMP "IN : COMPARE G%ENDI " UNKNOWN DATA
ig Sm : % ﬁcﬁ 1 ;OK(ERROR INTERRUPT ENRBLE SET)?
£ BE B G o)
182 BR TEST3A :YES
fg , m , T03L2: % c’:ﬁ%g"r:ggg sTRY TO STORE O IN ALL INTERRUPT ENRBLE BITS
185 072 177760 BIC 8177760, TEMP
5 B iz ol
189 001106 001 I
190 11% w%? TEST3B: MOV cﬁ‘gﬁ GOOD s MOVE CURRENT CHANNEL NUMBER
191 001112 000040 ADD & E@Irﬁ QN ﬁ?‘m INTERRUPT ENABLE™ BIT
2 B e [ i o b
i% Wi% % I 1. A ——
15 §1 170317 IC 8170317, IN : OFF L BITS
1 148 1405 4 - G SNTERRUPT ENAGLE SET)?
ﬁ Qiiﬁ ﬁg 81 312 55% PC, ERROR1 5% E%ﬂ '
= Bl B ok o
ﬁ mii& : T03L3: :83 &ﬁ'%ﬁ sTRY TO STORE 1 IN ALL INTERRUPT ENABLE BITS
11 - i
% mﬁn % MOV m#fwascns
208 gxana INC gm
?1)3 1204 BNE 03L3
11 001206 TEST3C: MOV CHANEL , GOOD sMOVE CURRENT CHANNEL NUMBER
212 001210 1 000040 RDD 840, G040 ff%nxfns" “FLAG INTERRUPT ENABLE™ BIT
e i e 0 A
1 s 7

g}g B1s8 170317 Bl If%gfr,m -:S?,x OFF SUPERFLLOUS BITS
553 ﬁiﬁ % .46 i E&(: ( % NTM‘T" :Elm:quLEFR)?

1 012312 PC, ERROR1 : NO Esnoa
221 001246 012576 JSR PC.LOOPO :LOOP?
222 8%5 BR TEST3C s YES
223 001 177760 MOV $-20, CNTR
224 001260 TO3LY: MOV CNTR. TEMP :TRY TO STORE 1 IN ALL INTERRUPT ENABLE BITS
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017776 &I& 7776, TEMP
000060 ADD 860, TEMP
10377 176730 MOV TEMP, 3SCRS
m ki
10001 TEST3D: C.;%!L GOOD URRENT CHANNEL

NUMBER
ggll‘ IN "ERROR INTERRUPT ENABLE™ BIT

BATA BAck

8l i?,m :msx OFF SUPERFLUOUS BITS
GOOD, IN COMPARE GOOD AND UNKNOWN DATA

.+6
PC, ERROR1 s NO, ERROR
PC’LOOPO :LoOP?
TEST3D

RS

; TEST INTERRUPT ENARBLE BITS AFTER A RESET INSTRUCTION

013623 000202 TESTOY: MOV SMESSY, HEAD!  ;SET UP HERDERS
013342 000304 MOV $MESSHS, HEAD?2
TEST4A: MOV L. tene :MOVE CHANNEL NUMBER
ADD 80,1 ‘ADD IN FLAG AND ERROR INTERRUPT ENABLES
176626 MOV r TEMP, 3SCRS :LORD SCRS
012576 lJIEEE PC qroopo “6351
BR TESTYAR vss
1ests BT Si70317 IN LUOUS BITS
gl s%sw
000060 ADD 860
g{gg,}% ?ES PC, saaom W
éﬁ" PES* Spﬂ vggp
NOP
:TEST THE ABILITY TO LORD AND READ BITS 1 AND O OF SCTS
012737 013670 000302 TESTOS: MOV SMESSS HEAD!  ;SET UP HERDERS
012737 013342 000304 MOV $MESSES, HEAD2
012704 177774 MOV 8-4, CNTR :SET_UP LOOP COUNTER
010001 MOV CHAREL , GOOD :MOVE CHANNEL NUMBER
81% 176534 TESTSA: MOV gggo 35CTS nog gm T0 SCTS
0 tlaigsn ?Ov o, L
i F e
2702 170374 BIC 8170379, IN :CLEAR SUPERFLUOUS BITS

2 EERE

B

gl CHP GOoD, IN COH’N'\‘E GOOD AND UNKNOWN DATR
737 012312 ERROR

;
2
:

A — —— - e — A —— — e ———— e, el . S - . m—— o ——
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MD-14-DCDCA-B MACY11 30(1046)

AGNOSTIC
Y-77 09:12

5:1“

POP-11
DRDCAB.

NCREMENT TRANSMITTED WORD

;LOOP?
 YES

?
1NO, LOOP

{DOne.

TEatoaro
TESTSA
e
TESTSA

mc
INC
NP

;CHECK THE TRANSMISSION AND RECEPTION OF DATA WORDS USING A NON-INTERRUPT
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B CNTR ; INCREMENT DATA

INC
E T
010000 ,CNTR m{.nfrsﬂ 'm” 53% SOMEMORE
uo ZERO
cm%’n:m SELECT camsm CHANNEL AND TRANSMISSIONS MOOE 3
000003 %)
001000 175404 ugoos,asm

o

USC
SOCINTV ;SET UP TRAP VECTOR

i S
, SDC14TV42 TRAP SSOR STATUS
g g e e

175410

D003 |
00Ng 178382 TESTZC:

SEREERRSRAEBEERIRERRPBRERIIINIINIITELFFELTEE DRG0 5ES g

BNE
MOV
ADD
BIT
260
MOV
MOV
MOV
MOV
000200 CHP .
BEQ TST7L
175354 MOV CNTR : TRANSMIT TO INDUSTRIAL-14
014020 000304 MOV sMESS7K  HERD2
000200 175334 %é “35LTS ”3 TRANSMIT DONE SET?
012434 PC, ERROR2 :YES, ERROR
014072 000304 MOV sMESS7L , HERD2
000264 MOV w
000001 175304 BIT sl nscexven ACTIVE?
BNE +12 ' YES,
INC n:m uo ogs TESTING?
BNE
012434 JSR ;vss. ERROR
014272 000304 MOV utssm HERD2
000200 175260 Eé’ L3sLT1s :MAIT FOR TRANSMISSION DONE
175242 CLa :LOMER TO LEVEL O
000264 MOV DELAY, TEMP :MAIT FCR INTERRUPT
e
175224 MOV 8340, 3PS :SORRY, TOO LATE, GO BACK TO LEVEL 7
012434 JSR PC
CHP -(8P),-(SP)
014141 000304 TST7R3: MOV SMESS7N HERD2  ;TRAP RETURNS HERE
CHP (?PH,(QPH g?
175204 MOV w IN mgngr TING cmna STATUS
MOV { . GooD : COMPUTE EXPECTED STATUS
Goa10s 000300 R0 £300. 40 1. R T LAY,
: CHP GOOD ! IN comn: AND UNKNOWN STATUS
003030 001402 BEQ . +6
812312 it‘gn PC 1 no ERROR
1 4166 000304 Vv sMESS7P, HERD2
1 175164 MOV 3ICD, IN ;GET INTERRUPTING CHANNEL DATA
10401 MOV CNTR . GOOD
1 CHP GooD. IN :COMPARE GOOD AND UNKNOWN DATA
ﬁﬁ 012312 9553 ﬁc*smom OK
012676 JSR PC’LOOPO ObP’
003066 000665 BR TESTZC
003070 105204 TST7L1: INCB  CNTR mcncrem DATA

o — e ——— o —— R — e ——— - — — ———
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003072 001263 BNE TEST?C ;NOT_ZERO, LOOP
sns 003074 010000 ADD ug% ,CNTR u; Nt onm SOMEMORE
D031 BNE T &
D031 w 175134 MOV mv 3DCINTY bn no MORE INTERRUPTS
00311 175126 ADD 0CiyTV
S10 003116 00S077 175124 CLR aoémwe
gfé 003122 000240 NOP
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513
514 :CHECK THE RUN FLIP/FLOP AFTER EXECUTING 0200 IN MODE (3) OF THE INDUSTRIAL-1Y
is :AND ITS ERROR INTERRUPT IN THE POP-11
§17 003124 012737 014320 000302 TESTOS: MOV SMESSB,HEAD1  ;SET UP HEADER
518 unaig 10003 MOV CHA TEMP :SET UP SCRS WITH ERROR INTERRUPTS ENABLED
i
0B e e 2 o
1 0031v4 010003 MOV CHANEL , TEMP

522 00314 06270: s, TEMP
S i B ot '

162 8, TEWP
526 003166 gil 377 MOV TEMP ascvsm :SET UP SCTS FOR TRANSMISSION MOOE 3
257 308 Bis7¥H % Hov ﬁm' 19TV ;SET UP TRAP VECTOR
529 003206 012777 175032 MOV .ﬁwma :SET UP TRAP SSOR STATUS
O R B i
632 2777 MOV , TRY T TRIAL-14 TO EXECUTE A NOP
R Mo R RS B ERER  VRLITE
535 00324 005077 CLR 3PS :LOMER TO LEVEL O
53% 0032 ngcv %#av,rsm :MAIT FOR INTERRUPT
§ &1]%777 000340 174734 é’o‘v S% .SORRY. TOO LATE, GO BACK TO LEVEL 7
540 737 0l243M JSR PC : : :
S41 003272 024646 CHP -(8P) ,-(SP)
G42 003274 012737 014403 000304 TSTBRL: MOV SMESSBB HEAD2  ; TRAP RETURNS HERE
543 CMP (SP)+, (8P)+ :ADD 4 TO SP
g:g ;. @ {773;233 % u&ﬁ“ vmv iSET UP FOR NO MORE INTERRUPTS
2 0N O s o gtlaém\{az TAT
S48 003330 010001 MOV c&t GOOD smcﬁo s"?mus
% % 7 140040 éno"g oémfg,cooo ‘Em": RUN=0 aI‘T)S: FLAG xg;g;rmutsm DISABLED
% O mn;gg 012312 ?Esg ﬁc’s' 1 ;%,m
653 003 gl’?f?iv 014457 000304 MOV utgsacc,rcme 20
225 Q0TEE 002004 e &R I .
556 1 BNE .-;
557 INC ENTR
558 003 1376 BNE =2
659 00336 017702 174636 MOV JSCRS, IN :READ SCRS
5520 3372 010001 g MOV cm%fdbgooo : COMPUTE EXPECTED STATUS
% Q0H00 1'1002 - % 380’6 ,IN ;&o;pmz GOOD AND UNKNOWN STATUS
SeM 003404 00M737 012312 JSR PC, ERROR] :NO, ERROR
&z wxo %Z:" 01257 JSR PC’LOOPO s LOOP?

14 3 BR TESTO8 ' YES
gg; 003416 000240 NOP

o — e ———— — —— ———— - - —— St A S~ ———————
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569 ; TRPE 2
CI'ECK THE "WORD LOST" FLIP/FLOP BY ISSUING 2 TRANSFER WORDS
HITWT ACKNOWLEDGING THE FIRST

570
e
012737 014535 000302 TEST09: MOV SMESSY,HERD!  ;SET UP HEADER
g:, E& % :SETUP SCRS WITH NO INTERRUPTS ENRBLED
000060 860
55;75 003M3™ 010377 174570 MOV TEMP
: 83
it Wm e R— §§ e
581 062703 (000004 RDD ™, TENP
i {res IS L IS PO °
2 el 174532 5 20 ,35CTS ‘WAIT FOR TRANSMISSION DONE
586 012777 00360M 174534 MOV 8TSTOR1, 30OCI4TV ;SET UP TRAP VECTOR
% EER Mo R hew BB B TEEE STS
i 794 aic NTERRUPT
590 005077 CLR ascbs - s TRANSMIT A SECOND WORD
EE 35;% ?%% B fe'og&% :MAIT FOR SECOND TRANSMIT DONE
593 001774 BEQ .6 " 3
2% Sﬁ%' %5 B‘e’fm,rw bEti'# A WH &
5 B o L
174424 8 :SORRY, TOO LATE,GO BACK TO LEVEL 7
R WRS T oo w o
600 024646 CMP -(5P) -(sm
& %ZZ s FETIRG gong '5)4 (SP?PE noo 4 BSP -
603 013777 000244 174422 MOV ocm(c 3DC14TV ;SET UP FOR NO MORE INTERRUPTS
60N 062777 000002 174414 ADD mgltnv
& m 179412 CLR m V42
g o Ha ey
£08 @1 110340 ADD -'i?u?‘no% Eﬂ uﬁm 05? %T FLAG, FLAG INTERRUPTS DISABLED
609 lmz gena cooo% JIN GOOD AND' UNKNOWN STAT(S WORDS
! - .
o &ﬁ 12312 %2 s ERmoR nooogmon
55k 12676 ISR PC.LOOPO
2%3 003664 000240 3""6,, TESTOS
bl 12472 J PC,BEL :R] AFTER cmmsL DONE
2{7 M g% gxgg ﬁ ?Es%ool ’Ygogﬁ ﬂl'
618 M % %m ADD #4900, CHANEL BUMP CHANNEL NUMBER
619 003706 005237 000276 INC sTATO od:ucum&s’
620 %12 001402 BEQ _+b i Y& S
b2l 003714 137 000532 INP TESTOO
b22 003720 004737 012472 JsR  PC,BELL nlhc asu. AFTER ALL CHANNELS
b23 003724 004737 012632 JSR PC’ LOOP2 :REPEAT ALL TESTS?
24 003730 000137 000SOO0 TP BEGINI 'YES, GO BACK, DON’T DO CLOCK

e ——— - — i -— e A ———— e
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% 00S000 CLR CHANEL : ZERO CHANNEL NUMBER, DO CLOCK
&3 sCHECK THE REAL TIME CLOCK TO FUNCTION PROPERLY
629 012737 gxz;m 000302 TESTIO: %‘\; »ss%%& :SET UP HERDERS
& %% 1%&3 s CLR 5’53 . sCLEAR CLOCK INITIALLY
632 005777 174256 TSTI0R: TST qsoa :HAIT FOR A NON-ZERO SECONDS RERDING
§ m 000264 ﬁ @.‘év.rm :DELAY A WHILE
636 001376 BNE =2
637 % BR TST10R s TRY AGAIN
£38 174235 TST108: CLR LTS :CLEAR CLOCK AGAIN
233 m 174232 T 5 ﬁﬁoc ;Ego ws TIME?
641 174224 CLR S :NO, 'CLEAR CLOCK
B42 005777 174220 ST aLTsS :TRY AGAIN
DR . % o
23"5 ON0CE 86%2 TST10C: T =
239 %m 1241 74 TIOLI Rou m'r‘sﬂf K READ CLOCK COUNTERS
£48 % 1;;% 741;3 %572 : :’83 &m’n X
649 11 &IE?H MOVB  LOCLK, IN :MOVE TENTHS TO IN
6‘?1] 00405 3 000266 gza rgruﬁ.m :DID CLOCK COUNT TENTHS OF SECONDS?
g (lmxa? 004476 {m %'[‘IT.E : NO, CHECK rT'EozT& RIPPLE OF CARRIES
E % tln%ngg %‘1‘8 000266 g? E,r THS Eégg'm COUNT OVERFLOW?
g ﬁ{m % e cnbvna .’etm:lzn = :YES, CLEAR TENTHS
ie 15781 Hove  TENTHS. 600D
659 omiaz 1alnoa CHPB co*go,xﬁ ‘82'-7’“‘ EXPECTED AND UNKNOWN DATA
%‘1’ glg 8-' 012312 ?53 PC, ERRORI :NO, ERROR
Be3 OMIE 00127 s 1 1010 e r N EReRUPPLE OF CARRIES
BEH gx% 11502 000275 MOVB  LOCLK+l,IN E":’S,%v: sgc'oms *o IN
B6S 004144 012737 015044 000304 MOV $MES10C | HERD2
% ﬁig ﬁg gza sggom,in 59{8 gicoms CLOCK CHANGE?
668 1 012434 JSR PC, ERROR2 :NO, ERROR
669 00416M 105237 000267 INB  SELOND ' YES, BUMP SECONDS
2;? %im a%g!g 000074 000267 gza nzz,sscom ;%0 SECONDS COUNT OVERFLOW?
b72 muzg 603%77 000267 CLRB  SECOND :YES, CLEAR SECONDS
673 g:gm 1 015074 000304 MOV $MES 100, HERD2
gg 12 113701 000267 MOVB  SECOND, 00D
gg oou&; ﬁaue 55"39 cggo,m ‘&W EXPECTED AND UNKNOWN DATA
678 % 73; 012312 JSR PC, ERRORI :NO, ERROR
679 004226 105737 7ST8 SELOND ;D10 SECONDS OVERFLOW?
680 004232 001134 BNE TIOL3 :NO, CHECK FOR NO RIPPLE OF CARRIES



m Bi-il‘li Hémgycmﬂém-ococn-a MACY1l 30(1046) 12-JUL-77 10:07 PAGE 14
éigg m 000304 l:'légll(&ﬂ'{ma ;MOVE MINUTES TO IN
e AT

MINUTE, IN ;ousa MINUTES CLOCK CHANGE?
1
m 000074 000270
000270

+6 ;

MINUTE :YES, BUMP MINUTES
012737 015152 000304
1 000270

:DID’MINUTES COUNT OVERFLOW?
g
1
85306 173670

'YES, CLEAR MINUTES
001446

L IN ;gxorfms EXPECTED AND UNKNOWN DATA

. +6
PC 1 N0, ERROR
um ;LoﬂcTon SHORT TEST?

Ty p—

SR R RO
23
z
m

 Th
z
£re

000273

gins

MOVB ,
700 OOM3W4 012737 glxm.r,am?1 000304 MOV nsxgcﬂ,rcme S e
o OBEE 5T gee R 088 B2
o Bl TELE QMG e ROoRT R 10 =RE0Re Hours
705 004370 122737 000030 000271 CMPB 'ﬂvm :DID  HOURS COUNT OVERFLOW?
;5 % % 1 us I&ﬂ 55‘85, CLEAR HOUR
708 1 1 000304 MOV S10H, HERD2
709 00M¥12 113701 000271 MOVB  HOUR, GOOD
710 58 1 gm cggo,m ;&m EXPECTED AND UNKNOWN DATA
711 1 Q . s OK?
;{g 004737 maaxf 'E?a PC, ERROR1 ;Bobsmonu_ -
714 M M BNE Ti0L1 ;»6 m%mr 0CK TICK
715 0043 %Ozm 000104 173554 MOV 8104, J0UTDBR  :YES, PRINT "D* (FOR DAY)
:7'{ 004442 137 004036 NP TioLd :GO BACK FOR NEXT CLOCK TICK
718 004446 122737 000002 000270 TIOLIA: CMPB 82, MINUTE :2 MINUTES COMPLETE?
;53 WM % 004036 % if‘1 NO, GO FOR NEXT CLOCK TICK
7755 % &% 000115 173526 MOV u%,awroan L YES m?'n'rc“-n- (FOR MINUTE)

HALT :1STOP
s e Ti0L2 g Wﬁ?x N "é%:ncr SECONDS
2 BB vk B A,
g W 1 CHPB (':9‘63?11 ;DID SECONDS CLOCK CHANGE?
753 QONZ20 0073 012434 e e % “knror

1 | .
;30 0045 “3;82 m TIOL3: MOV  HICLK ?u'a EXTRACT MINUTES
1 004530 113701 MOVB  MINUTE,GOOD

73 m 012737 015300 000304 MOV sMES10J , HERD2
733 50103 CMPB  GOOD, IN :DID MINUTES CLOCK CHANGE?
734 004544 001402 BEQ .46 N0, OK
735 004546 004737 012434 JSR PC, ERROR2 :YES, ERROR
736 004552 113702 000273 TIOL4: MOVB  HILLK+1,IN 'EXTRACT HOURS

e m—— e e — e~ —— -_— — . ———— e o e . e
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=
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nova mlcooo

8@ Yﬁ gt %o wuas CLOCK CHANGE?
nbu co bs'r NEXT CLOCK TICK
s TESTS WITH INDUSTRIAL-14 ATTACHED

BEGINZ: MOY  ARERIMANR E?melf cﬁ; CENTRAL PROCESSOR,
% W?E*Srm §H‘°" e
COR  STATS T0 0 ;

'rzsr mucnon ogw
‘ALL 1 TTED AND CHECKED FOR
mopsnnccoomcnsor: TWO OR THREE WORD INST.

gt % %rcm ;E?m ms‘fﬁsmts
NARBLED

o

;EXECUTE ONE WORD INSTRUCTIONS USING MODE 2; LDE

SR

-
%

; SELECT CHANNEL AND GNI

¢2283%

ggz ﬁﬁ‘%x :SET ERROR HERDINGS

:33 837 oﬂc«(vm - g; HST LENGTH

CLRB asc: ss 0, d

A00 82, 35CTS :SET MODE 2: LDE
TST208: MOV :t’:ﬁm Af§eo i GET NCTRUCTION
18: g'lir aubs.gscas ,YEExTE!m. LAG?

I Beon e

ks &: Y EXECNT :"‘?“7‘1 to gxr s
E% E?;Tl g’g&‘a,:&"?s ;%ﬂvcs Eg?on DONE ?

I ok BTN
= gose ;csbsga?gq : TRANSMISSION NOT DONE

' J PC 58“090 : CHECK FOR LOOP
15t : LOOP
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m.ﬁx 85-&"-7; 0%:12

773 005030 062704 000002 ADD 5o ﬁrTma 5"‘: FS?THM{TSJNSTRUCTION
;g %’5 1.33 - g}: %‘?am :NO, BRANCH gon NEXT INST
797 :TEST ONE WORD INSTRUCTIONS - GNI (MODE 3)
Q 00S0N2 012737 000037 006246 MOV 837, ONCNT
800 00S0S0 012704 006570 MOV oortmoT JCNTR  ;SET UP TEST
o BE Bl erwora-on
G EEE B MR e o R0 HiEos e
80N 00S072 012737 000000 013270 MOV 80, EXECNT :SET TIMEOUT
ig 000200 173122 1S: &Iér ,8SCRS :EXTERNAL FLAG SET?
11 013270 g&: XECNT (INC TI
809 ORIle OIS 006216 e AL ERRORY  ERROR. EXTERNAL FLAG
810 1 000264 013270 2%: MOV DELAY EXECNT  :SET Y
gil %ig : 173074 4§: glir .ﬁ?c‘;s E;Eﬁagfgsmu DONE ?
915 13 013270 INC E)’cscm Emg DELAY
814 005144 001371 BNE 4s :CHECK AGAIN
815 00S146 O00M737 006216 JSR PC, ERRORY :ERROR, TRANS NOT DONE
816 005152 % 173052 38: MOV ggbns IN
817 %156 012576 JSR LOOPO :CHECK FOR LOOP
819 ORIt hor0y 000002 A60 5'102:%9 0P Xt INST
msx% 005337 006246 DEC ONENT DONE WITH LIST
005174 001334 BNE 157208

'TMO WORD INSTRUCTIONS - MODE 2 (LDE)

012737 000006 006246 86, ONCNT :SET UP TEST
012704 006666 $THOWD, CNTR
105077 173016 3SCTS

173010 T :SET ;Loe
11477 1 TST20C: ; F WORD

013270 :SET TIMEOUT

172766 78: :CHECK FOR PREMATURE EXT FLG
001402

;NO
; PREMATURE EXT FLG

00008 172754 a8:

; YES
: INC TIMEOUT
;s CHECK

' EXECNT :SET TIME OUT
: TR

RRRAR RO 2280 22

NS

38:
cs: BIT ,@SCRS :CHECK FOR EXT FLG
o BXeonT ‘Fncmrﬂg?r
@ JSR grg ERRORY é% NO Exr FLAG
005330 017702 6S: MOV aStrs, IN . g
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012576 JSR PC LOOPO : LOOP?
B BER % e e
BNE TST20C :NO

'TMO WORD INSTRUCTIONS - MODE 3 (GNI)

006246 o wzﬂm jSET UP TEST

Wi

i Ry
062777 000003 172632 rsranomo oaasc):rs :SET MODE 3 - GNI
{ies2s B &1 it
' 78: BI; .
?gn SE ERRORY :%oa PREMATURE FLAG
2s: BIT 8200, 3SCTS
1 § g;m ,c'u; e TeOuT
SR PC, ERRORY : TRANS DONE FLAG NOT SET
* = W SRR A
5§ BIT oaéxsscas : LAG?
1 BNE 13 ' YES
INC XECNT :NO, INC TIMEOUT
1371 BNE s :NO! CHECK AGAIN
00M737 ISR PC, ERRORY :ERROR, NO EXT FLAG
6S: MOV "
e v e
15t : LOOP
062704 % 82 "uTnn s NEXT ﬁ/"slxsrv
%‘% BNE ST200 .no“ .

' TEST 3 WORD INSTRUCTION - MODE 2 - LDE

1 006246 v " T :SET UP TEST
1578 006702 NV BTHED oNTR
105077 172462 e %ga 3SCTS » S it
ﬁ"x"'»’ 77“ e TST20F: MOV &ﬁ? gsco EF?%T uoah
1 013270 MOV DELAY, EXECNT
- 000200 172432 9§: gg gmbscns :CHECK FOR PREMATURE EXT FLG
% 006216 TSR ERRORY ; PREMATURE EXT FLAG
(32777 000200 172420 28§: S,;” ggbo,ascrs s
g&g 013270 INC EXECNT *INC TIMEOUT
1363 BNE 9§ :CHECK RGAIN
004737 006216 JSR PC, ERRORY :TRANS FLAG NOT SET

C o ——— ——— — — — ——— ——— . ———— e ——
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w808 §

S
B S
3598

DD DDOD DO
(S wa g e —

nNEWw—-0O

Sl bath ¥ B F PR A S

Y-
012777 000000 172402 3§: MOV sSECOND WORD
013737 000264 013270 MOV oet.nv EXECNT  ;SET TIMEOUT
000200 172360 8S: %ﬁ ﬁoo : PREMATURE EXT FLAG?
006216 ERRORY ,msmruac FLAG
172346  48: BIT 8200, 35CTS

g;tom NG

SO e L

172330 S§:

005706 012737 013270 MOV 80 EXECNT :SET TIMEOUT
4 7 172306 b6S: BIT ;gﬁo,ascns EXT FLAG SET?
013270 % EXECNT 5

1371 BNE 6
004737 006216 . JSR PC smomﬂ :ERROR, NO EXT FLAG
RES W st B O Lo
- BR 15t20F : LOOP
005750 062704 000002 &og 82, CNTR
muusm muuxsa?"'a e BNE ?"eanr

gTEST THREE WORD INSTRUCTION - MODE 3 - GNI

igg % 006246 MOV :u;oucn . :SET UP TEST
105077 172232 . CLRB ‘ a
§1 E-m % TST20G: MOV &ﬁ? gsco  INST
15717 013270 v DELAY,EXECNT  ;SET TIMEOUT
e 000200 172202 9% BIT égamésms $mm FLAG?
gﬁ 006216 ERRORY : PREMATURE FLAG
wew : 000200 172170 2% gﬂo,ascrs 'vzs
005044 : 013270 aecm :INC TIMEOUT
i %ﬁ? ki RO STIEUT - TRANS NOT DOME
ﬁi% 013270 %nvéxgcm
m; 172130 8S$: 1200, CRS ; PREMATURE FLAG?

W
R B

LEERTE R Bl SR P SRR

“im Dirg PC ’%mrms FLAG
ﬁxg 4S: -ebS?ﬁaggT's ;
114 S§ : YES
11 013270 EXECNT
1 1 gg
1 006216 , ERRORY :ERROR, TRANSMISSION NOT DONE
130 01 000000 172100 5§: 80, 3SCO : THIRD WORD
gm 1 % 013270 80 EXECNT
144 172056 6S§: 8200, 3SCRS :EXT FLAG SET?
006152 001005 78 ' YES
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- vz 8 smnm IR ot
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N_THAT

tHREMD: munaa
s TEST TO CHECK
; PROPERLY
;ouwur REGIST
TE

18

2

¢

Ee L L
w

mmmmm umm

J SR
MOV
MOV
MOV
JSR
MOV
JSR

000302
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1272
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1284
171242
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; OUTPUT REG FLAG SET?
; MOV OUTREG INTO BUFFER

;NO

;LERVE EXTERNAL MODE

GOOO)+

o

i -

ONCNT
cs

DEC
BNE

NOW LET 14 RUN, MONITOR OUTPUT REGISTER

; TRBLE FULL NOW VERIFY IT’S CORRECTNESS

§ 8

.
’
.
’
.
’
.
’
’

Mmm
 EE B i
;g e

mm SCROSiESies  GassbasbabhebiERL

mm%siaquuw%%-fw%ms.&nﬁsswmﬁws&ﬁws& BB~

171112 3§:

171112

ll.!l. 11111“111111111111111111111111111111
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;GET_IN DC-14 FORMAT
;MOVE IT TO WRITE ROUTINE
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1228 004737

007466 012312 4§: ISR PC, ERROR!
iﬁ 007472 00S037 000302 gtg g&g
1233 ;
1@ :TEST COF FLOP
15% ‘
{5379 anml:g 012703 006524 15T222: &x :Esmw,rsm
1239 % 54 IR nne.:mn”mE JSR PC, MEXEC s STATUS WORD
2 e b ol i
wé &mm BIT 820000, IN :BIT 2 SET 4K/BK
1243 0075 00! BEQ 28
iztn 00753 005237 006506 i 'xé °.9.“§g, s 4K /8K
1 : J 'EXEQT
ég % g'}g {52 006256 MOV * MRITE+4 ;WRITE 2525 IN FLD O
1248 01 006252 MOV te
1249 007564 004737 006330 JSR PC, MEXEC
iaso 007570 737 006506 TSE CORSIZ 5%7
= B U R ORgr
1 37 013110 JSR QT
{% non% 012703 006510 ?g; ;CJ(!P nc:m
1256 %’%xs 3‘1” %sag 006256 MOV sl WRITE+4 ;WRITE 5252 IN FLDI
1257 007624 012703 006252 MOV SWRITE, TEMP
{g 007630 00N737 006330 JSR PC, MEXEC
156) w % 3110 - P'g"gsm'sr
1563 13 010200 S0V 310800, TENP
1264 % %5;55 313110 JSR PC, EXEQT
iaas 007660 012703 006516 ?osx sROMEN I

I'd

1 m %ﬁ 170340 CHP ':.9.01 ,9SCD :FLDO, EXP 2525
1268 007676 001402 BEQ .46
1269 0001 gmuan INP TsT22A : ERROR
1270 umr:g 10300 TST22D: MOV 10300, TEMP
1271 10 004737 013110 JSR PC,EXEQ
1272 007714 012703 006516 MOV sROMEM, TEMP
a8 O qoETe
1275 006506 ST CORSIZ s 4K /BK
1276 007732 001402 BEQ 13 '8K; EXP. 5252
1277 00773 012705 120252 MOV 8120252, AC '9K: EXP. 0000
15’ gcwmm mm1 40’5 170272 6S: 35"3 ngéasco
1280 0001 10034 IMP 7sT228
1281 % owg; 313575 1ST22C: JSR PC, LOOPO
1282 007756 000401 BR .44
1283 007760 000402 BR L46
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1284 007762 000137 0O07SOM P 151222
1285 007766 012703 00000N MOV ™, TENP

1 11 J PC, EXEQT

t t —— v R

1269 010010 OON JSR PC, MEXEC

iaa?i 010014 000137 010100 NP TEST23

1292 010020 012737 016206 000304 TSTZ2A: MOV $MSCOF 0, HERD2

1293 010026 00N737 012434 JSR PC, ERROR2

izsa 010032 000724 BR 15t220

xg 1 16222 000304 TST22B: MOV $MSCDF 1 . HERD2

1 81%‘5 %ﬂag; 12434 JSR PC,ERROR2

{aagg 01004 000741 BR 1stazc

1300 010050 010204 MK1218: MOV IN,CNTR

1301 010052 0OM2704 177400 BIC 177400, CNTR

1302 01 170377 BIC 170377, IN

134 o1 T R IN

1305 010066 006102 ROL IN

1306 01 006102 ROL IN

1307 010072 006102 ROL IN

1308 010074 060204 ADD IN, CNTR

1309 010076 000207 RTS PC

1310 ;risr geau T0 TURN %m TRANSMITTER AT THE INDUSTRIAL-14 AND
fsié 'KILL RON; agoo T0 THE TRANSMITTER BACK ON, ALL USING MODE 1
1313 010100 012737 015352 000302 TEST23: MOV SMESS23, HEAD!

1314 010106 010003 MOV tewp :SET OP SCRS

131S 010110 062703 000060 ADD 860 *WITH NO_ INTERRUPTS

119 818153 81 ' 170110 MOV TEMP ' ENRBLED

1317 0101 1 MOV CHANEL , TEMP

1318 010122 000003 ADD 83, TEMP :MODE 3

1319 010126 310377 170100 MOV TEMP, 3SCTS

1320 010132 012703 000060 MOV 860, fEMP

1321 010136 004737 013110 JSR PC,EXEQT

1% 10142 O 1 MOV JIN

1 101 CLR8 T

1324 0101 1 1700S2 ADD 81,35CTS :SET UP MODE 1

1325 010160 032777 000001 170042 TST23R: BIT 81 9SCRS :MAKE SURE RECEIVER IS NCT ACTIVE
1% 313% g) N BNE 15t23a

1 101 1 000300 170040 MOV #300, 35CD :EXECUTE 0300

{% gi% 7 000200 170026 3&5 nem_s '35CTS ‘WAIT FOR TRANSMISSION DONE
ig gioamm“ mgzm 000001 170014 gg #1,3SCRS :WAIT FOR RECEIVER ACTIVE TO COME
1332 810215 %zm 000001 170004 BIT #1, 3SCRS :AND GO

1333 010224 001374 BNE -

1334 010226 012737 015405 000304 MOV $MES23A, HERD2

1:3& 81@0 82777 167766 S'IET 40000, §5CRS ;%RUNCLERRED"

1 10242 001002 'YES, OK

1337 010244 004737 012434 ISR PC, ERROR2 *NO, ' ERROR

1338 010250 00S004 CLR cNtR :SEY UP CNTR

1339 010252 012737 014141 000304 MOV $MES23C, HERD2
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1340 010260 010001 MOV cm:Lcooo :C cooos TUS
1 1 140060 RDD : ERROR INTERRUPTS DISABLED
1 1 167736 T23Ll: MOV f« 'GET 1sm TUS
1 1 1 &m : AND UNKNOWN STATUS
IS 010576 O0M73 012312 TeR Pc ERRORI N0, ERROR
’
1 1 : TIMES?
i:ﬂe gi % 167720 éLwRB 3SC aéc '%“W
1349 81031 fum 167712 5 :SET MODE 3
1350 010320 012777 160000 167710 nov uLanoo asco :ATTEMPT TO EXECUTE A "TYN 0"
ig §i 167676 ,,37 :ﬁnét;aé mp FOR rnmqsnlssmu DONE
1 1 15431 000304 30, HERD2
1354 01 000001 000230 T23L2: an 1,5CRS’ : 1S nscsxvsn ACTIVE SET?
{355 oinasu 001402 o agg Pc" ,nog
15 QIR Gk o e Exon Trves?
1359 010366 012737 015475 000304 MOV SMES23E HERD2 |
1360 010374 032777 040000 167626 BIT $40000,8SCRS ;IS THE 14 RUNNING?
iasx o}m 001002 s ?sin .46 ;r:Eosox
xﬁ Sxﬁxuo 155‘15 CLR8 %gsmna 4 -
1364 010414 000001 167610 ADD 81, 35CTS :SET MODE 1
1365 010422 012777 000200 167606 MOV 200, 35CD :EXECUTE 0200
13&9 mmg 000200 167574 BIT 200, 35CTS :MAIT FOR TRANSMIT DONE
1367 0104 gamui 4 BEQ =3
1368 010N40 012737 015516 000304 MOV $MES23F . HEAD2
1369 Sxm 82777 040000 167554 BIT $40000, 8SCRS ;IS THE 14 RUNNING?
1370 010NS 1002 BNE +6 ‘N0, OK
1371 010456 004737 012434 JSR PC ' YES, ERROR
1375 0i04 Oio7on Ooob00 oo I R
1374 310474 ?ﬁsam INC CNIR
1375 010476 001376 BNE -2
1376 010S00 00S204 INC CNTR :WAIT A WHILE
1377 gwsoa 001376 BNE -
}% 10504 017702 167520 MOV JSCRS, IN :GET CHANNEL STATUS
1380 010510 010001 MOV CHANEL , GOOD s COMPUTE EXPECTED STATUS (RUN=1, RECEIVER ACTIVE=0)
1381 010512 062701 000060 ADD 60, GOOD : (INTERRUPTS DISRBLED)
1382 gn 16 102 CHP coob, IN 0K?
1383 01 1402 BEQ L +6 ' YES
1384 010522 737 012312 JSR PC, ERROR1 :NO, ERROR
1385 010526 012737 015555 000304 MOV sMES23H, HERD2
1386 8“53“ % 167472 CLRB  3SCTS
1368 01 00000 16746z HOV :3600132&75&0 EXECUTE' BemTYN g
1% 81% % 600200 167450 BIT néoo. e1s :unn FOR TRANSMIT DONE
1390 010562 001774 BEQ .6
1391 010564 005004 CLR CNTR
1§ 1% 000001 167434 T23L3: BIT 8!, JSCRS nscsxvsn ACTIVE SET?
1 1 1004 BNE % I S, 0K
1394 010576 00S20M INC CNTR ont TESTING
1395 010600 001372 BNE T23L3 . LOOP

- o —— ————— e — 2 S ———

R —————— ———
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B ORE B URR e B BE

1398 010612 100375 BPL T23L4 sxrm FLAG
1 012576 PC, LOOPO :

| 'ﬁ ;

1402 010624 000137 010160 IMP TST23A a i i
B HER By fD B Rk B

1 1 062700 L :NO, INCREMENT L
1% Ei & 5% e 5'122%8 . 38!: cn-mgg"‘

| &g ;

. 137 004636 festa0 LOOP

1410 010662 004737 012472 JSR PC, BELL nmc BELL AFTER ALL CHANNELS
1411 010666 004737 012632 JSR PC’ LOOP2 :REPEAT ALL TESTS

1412 010672 000137 004604 NP BESING 1 YES

1413 010676 000000 HAL T :NO

mg 010700 000137 004604 BEGINZ G0 BACK

1416 ;mpg gLE

i:{g 'MULTIPLE CHANEL SIMULTANEOUS CLOSED LOOP TESTS

f:ég ROUYII( }o CHECK SIMULTANEOUS INTERRUPTS

i:gé oc{:'iﬁ {n couseC "c’nﬁsvs NUMERICAL ORDER

1423 010704 01 000500 ascma: MOV oaccxm :SET UP STACK POINTER
1424 010710 017737 167304 000266 MOV k?r:s :SET UP STATION COUNT
1425 010716 042737 177760 000266 BIC JTENTHS ;70 1'S COMP

1426 010724 005137 000266 COM ;or SWR 3 T0 D0

1427 010730 012737 015636 000302 TEST30: MOV u:ss&ncmx

1428 81, % 000340 167256 MOV 8340 mase T0 LEVEL

1429 01 TST30A: CLR s ZERO CHANNEL rueen
1430 010746 Oi 000266 000276 MOV TENTHS,STATIO  ;SET UP LOOP COUNT

1431 010754 010003 TST30B: MOV CHANEL | TEMP

1432 813773 000000 ADD 80, TENP

1433 01 1 167242 MOV TEMP, 3SCRS :SET UP SCRS

1434 010766 010003 MOV CHANEL , TEMP

1435 010770 RDD 82, TENP

143 010774 001000 167216 BIT $MHODE,

1437 011002 001402 BEQ . +6

1438 011004 000004 ADD 84, TEMP

1439 ougm 167216 MOV TEMP, 3SCTS :SET _UP SCTS FOR MODE 2
1440 011014 167216 CLR 3scD sXFIT T0 PDP-14

1441 011020 000200 167204 BIT 8200, 3SCTS WAIT FOR TRANSMIT DONE
1442 3”& 774 BEQ «

1443 011 000400 ADD CHANEL s INCREMENT CHANNEL NUMBER
1444 011034 105237 000276 INCB 5"‘5%8 ;DONE ALL CHANNELS?
1445 011040 001345 BNE ST *NO

1446 ugﬁ 005004 CLR CNTR

1447 011 gsam INC CNTR sWAIT A LITTLE WHILE

1 u% % BNE -2

1 11 01: 000266 000276 MOV TENTHS,STATIO  ;SET UP STATION COUNTER
1450 011056 00S000 CLR CHANEL :ZERO CHANNEL NUMBER
1451 011060 012737 015666 000304 MOV $MES30R, HERD2
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}use 011066 012777 011110 {2;{33 :gi nsmcmému;v sSET UP TRAP VECTOR
+
929?13 ’ : T 0
2 i i o g
1 111 TST30C: (SP)+, (SP)+ :a00 4 YO
1457 011112 012777 000340 167102 MOV 8340, 9PS
1:8 111 16711 14y qcmv ;SETUP FOR NO MORE INTERRUPTS
1 111 16711 14Ty
i:g? omuo 017702 igmsolm TST300 %v 3l fe \{;a GET INTERRUPTING CHANNEL STATUS
1462 011144 010001 MOV aﬁl GOOD : COMPUTE EXPECTED RESULTS
1463 01114 062701 000200 ADD 8200, b0 EXTERNAL FLAG, FLAG AND INTERRUPT ENABLES
1464 0111 1 MP GOOD, IN :COMPARE GOOD AND UNKNOWN STATUS
1465 0111 1 . +6 20K?
1466 0111 g12312 PC, ERROR! :NO, ERROR
1%7 nmaa 062700 000400 ADD '}'2? CHANEL iII'CCCREI"EEg,CML NUMBER
13;5 §11193 1 e % §ﬂ£m 3330&"0& s
14 11174 012576 L :
1471 011200 000661 BR 151304 : YES
i:;aa 011202 000240 NOP
i:_’?g sMULTIPLE CHANNEL EXERCISER
i:% :THIS PORTION STARTS THE BALL ROLLING
1478 011 1 015717 302 TEST31: MOV #ME HERD1
1479 011 Sx;;g?/ 15%& %esa MOV asu%s?éﬁms :SET UP STATION COUNT
1480 011 042737 177760 000266 BIC 8177760, TENTHS ;T0 1'S COMP
1481 011 005 % COM TENTHS :0F SWR 3 T0 O
1482 g%{ 0l 000276 ﬂ TENTHS, STATIO |
11 1 TST31A: J rfm sSET UP T POINTERS
o1 8‘1"% 013758 oooas2 MU "JCHRNT (SETUP CHRBNT AT
011 004737 011630 JSR PC, XMIT :SET UP TABLED DATA, TRANSMIT TO STATION
811 062700 ADD - INCREMENT CHANNEL NUMBER
11 N0S23 INC STATt :DONE ALL CHANNELS?
011l 001364 BNE TsT3lA ‘NO, LOOP
011 CLR
811
11

; THIS PORTION IS THE BACKGROUND ROUTINE

000276

%Ea% 000276 MOV T¥NTHS, STATIO
CoM STATIO

S

000200

SR RRSRAEBRERBERRBEE
PESFIASREREE  RINIIRUXIICHERS

B &

P ht B B B ¢ Bt Bt oo Pt Bt P Pt Pt Bt B B = Pt b= o p e Ped b2 o o

11 TST318: L,aSCT s SELECT CURRENT STATION
811 000304 % SME m‘%pﬁa
011 MOV DELY!,CATR
oﬂ 166700 BIT 'r'sv gscrs : kmsng IT DONE FLAG SET?
811 000001 166666 TST3IC: S'ﬁ sl g.l,cns 1S RECEIVER ACTIVE?
Sg2 011 BNE 15taiD : YES, OK
503 011 INC CNTR :NO, 'DONE TESTING?
S04 011 001372 BNE TST31C iNO! LOOP
505 011 737 012434 JSR PC, ERROR2 :YES, ERROR
06 011 10003 TST31D: MOV CHANEL , TEMP
1807 011 0003032 SWAB  TEMP

o e ————— e
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1S08 011360 020337 00027t CMP rsm STATIO ovggc ALL CHANNELS?
7 1% B o Bl e, oo o
1§13 m TST31E: CLR ook ALL CHANNELS, ZERO CHANNEL NUMBER
151 B8R sma GO BACK

1514 ﬁ % m ms 000304 ;g; iﬁ ﬁ 1?ﬁr£ma m:ns IF TRANSMISSION DONE IS SET

i'éii q ? 4 neccxv:a STILL RCTIVE?

1517 011416 CHECK STATUS

igﬁ ﬁi& 012434 § gii;;oaz &s WESTIW

i (ST TR NON-INTERROPY 'ENVIRGNRENT IN THE 11 T0 RECEIVE DATA

858
2

1524
1525 ou:an 012737 014141 000304 TST31H: MOV ngﬁf .

2 fiisB B e B B St BHERS srans

{529 u{wsn oaluue CHP eooo* Iﬁ &m GOOD AND UNKNOWN STATUS
1831 Bliﬁ 8'4;93 012312 ?ES PC, ERROR1 : ERROR

1532 011460 032702 000100 BIT nbo M w&ouwurn.ncsen

1 gum an% BEQ r 131

1 11466 01 166544 MOV M S, GET DATA WORD

issg gﬂm oimu %i& e ',}83 ﬁrtnbcooo conﬁurz EXPECTED DATA WORD

5 olisn ool B T e am oe s o
1539 011510 00M737 012312 JSR PC, ERROR1 'NO. ERROR

1540 gu 4 g% 000010 000I04 TST31I: ADD 810, 3CHRPNT au‘rcrmncn:n POINTER TO NEXT ENTRY
1541 011 012310 000076 CMP SEND, SCHRPNT  :END OF TRBLE?

i?ﬂ% 3}{% g?mmm 012120 000066 % i&l&r ICHRPNT esos nzser POINTER DATA

1544 011540 004737 011630 JSR PC,XMIT’ :GET'UP TRBLED DATR, TRANSMIT TO STATION
igqug 011544 000703 BR 151310

1547 :SUBROUTINE TO SET UP TRBLE POINTERS

}gg :CALLED BY JSR PC,SETUP

1550 01154 010003 SETUP: MOV CHANEL , TEMP : COMPUTE TRBLE ENTRY

1551 gug g:m SWAB  TEMP

1552 011 103 ROL TEMP : (CHANNEL NUMBER X 10)

1553 011554 006103 ROL TEMP

1554 gu% 006103 ROL TEMP

1555 011 ggn.' 000007 BIC 87, TEMP

1556 011 703 011720 ADD Aa.s TEMP : (+ TABLE)

1557 011 ' 011620 MOV r;m

1558 011 ST (TEMP) +

1559 011 1 011622 MOV TEMP, STRTUM

1560 311502 TST (TEMP)+

1561 011604 390337“3 011624 MOV TEMP, DATUM

1562 011610 005723 TST (TEMP)+

1563 011612 010337 011626 MOV TENP, CHRPNT
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1SeM OCll6l6 000207 RTS PC sEXIT

& i ik

1570 ; SUBROUTINE TO TRANSMIT TO A STATION AFTER SETTING UP NEW DATA
1571 ;CALLED BY JSR PC,XMIT

{E;E 011630 017703 XMIT: MOV SET UP

177772 JCHRPNT, TEWP :
B Bli% BiE (e My (HE A R SR
i tedd B 8 TR+ SBaTiRT tNed BaTa
1577 011650 011305 MOV aTeme, At ‘NEW TRANSMIT MODE
i guﬁ % EMP :GET UP CHANNEL FOR NO RECEIVER INTERRUPTS
1580 011660 01 1nmuuuau MOV TEMP, 3SCRS
1581 011664 010003 MOV CHANEL , TEMP
ig §i§* % 001000 166324 5 nggooc,asm
1 11676 000004 ™, TENP
125 011704 x o Pecr .SET UP TRANSMITTER FOR PROPER MODE
ig gﬁ% Bi% 1?9%5 166320 v 33308 EMIT T0 POP-14
1588 011716 000207 RTS PC SEXIT
TRBLE=,
.=, +200

; TRBLE OF CHARACTERS,STATUS WORDS, DATA WORDS AND TRANSMIT MODE

CHARTB: : TER - EEM
i TS
;DATA WORD
2 : TRANSMIT MODE
4 C - il?
iS - EXT
2 ST.M.
46 :C - ADDR
260 S = EXT
0 ;D
1 % oM rem pe. o7
1% 1%1 360 :§ - EXT, 00T
1610 0121 46 :D
le1s O151e0 160000 M0 0
1613 gxglg 360 16 - EXT, OUT
1614 0121 160000 :D
1615 012166 3 ST.M.
igi? 012170 170000 :C'- T O
1618 012172 0 :§ - EXT, OUT
1619 012174 170000 :D

—— e — — - —— o — — ————— e —————




NO3

o

3 g % :
Bao B e g e Sl B

170377
1 70377

L

RTS
BIT
BNE
JSR
TST
BEQ
TST
BNE
CLR
MOV
JSR
JSR
MOV

=
W
g
® 3 g
5 i 8
E ¢ R s
: 85 B 6
S5 5 5 s EE9 %
3 2 e~ Py o P P S B
y £5 85 B ES m R %5 Es S35 05 Jg3s 3 o
a x) H..H..H..H..H..H..H._H..H. w MSWSMT o e
nmRMorounoronoronaronaronaronoronoronar = arasi32 ¥ 3
g E
5
m s BN
3 52 855 o awmm
7 e 3 mmxmmwmm v
> 82 ghilowiiEvasy
m
:

; CALLED BY JSR PC,ERROR!

ERRORI: JSR

ERRIR:

END:

012576
020000 165672

g8

e DR
mmmmm&mmmmmmmmmmmmm&mmmmwnmmm IR
334

02-MAY-77 09:12

= ) v v o = > o o) T d R e b b e i P b R R R R R R R R R R R R |
00000000000 0000000 0000000000000 0

bR R SRR AT IR TR D P TR TR RN

[Ve)
v o 4 4 o ] ] o—f

1

“”111111111111111111111
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DCOCAB.P11 02-MAY-

2 1 B

840, AC : SPACE

Ti

1 737 Pc, HyPe

1679 01 MOV N, :OUTPUT BAD DRTA IN OCTAL

i al B &

1681 Ol2N1Y

1682 gxgg 165572 ERRIB: gI!T sNOHLT, 3SKR sHALT ON ERROR?

1683 01 001001 .44 :NO

1684 000020 ERIHLT: HALT ‘YES

i% 0i2432 000207 RTS R? SEXIT

1687

1688 :ERROR HANDLER - NO DATA ERROR, STATEMENTS ONLY

igga :CALLED BY JSR PC,ERROR2

1691 012434 008737 012576 ERROR2: JSR PC,LOOPO :SCOPE LOOP?

1692 012440 000207 RTS R7? ' YES

igg ﬁi 8?11.3 . Y gI:T m“""“" Esus' S Ea—"

1695 012452 00N737 012504 JSR PC, HEDTYP ms OUT HEADER

1696 012456 032777 040000 165534 ERR2A: BIT mbu :HALT ON ERROR?

1697 012464 001001 BNE ;N0

1698 012466 000000 ER2HLT: HALT ' YES

{933 012470 000207 RTS R? SEXTT

1701 :SUBROUTINE TO RING BELL ON TTY

i% :CALLED BY JSR PC, BELL

1704 012472 012705 000007 BELL: MOV 87, AC :MOVE BELL CODE TO AC

1705 012476 004737 013052 JSR PC. TYPE ‘PRINT IT (DING!)

i% 012502 000207 RTS pC’ SEXIT

1708 .SUBROUTINE TO TYPE OUT HERDERS

i;cllg :CALLED gf‘ JSR PC,HEDTYP MITH MESSAGE ADDRESSES IN HEAD! AND HEAD2

1711 012504 00M737 013066 HEDTYP: JSR PC, CRLF

1712 012510 013705 MOV HEAD1, AC :HEAD1 ALREADY PRINTED?

1713 012514 001420 BEQ HEDI :YES, TRY HERD2

1714 012553 g% 012650 JSR PC, MESAGE INO, 'PRINT IT

gié gf 3:113302 éﬁ% Pcho g

{717 ﬂiﬁ 0% e ROy S5,AC  ;PRINT “CHANNEL"
012536 0OC ebS0 sﬁﬁ

1719 012542 ....- CMEL :PRINT CHANNEL NUMBER

i%’ ﬁ 04737 012676 ISR Pcomm

1722 Eu% g‘% 013066 ISR

1723 01 013705 000304 HEDl: MOV ushoa AC :HEAD2 ALREADY PRINTED?

1724 012562 001404 BEQ ‘YES, EXIT

1725 012564 004737 012650 JSR Pcrcsncs :NO, "PRINT iT

1726 012570 004737 013066 ISR PC. CRLF

i% 012574 000207 HEDX: RTS pc’ SEXIT

1729 scops LOOP TEST SUBROUTINE - EXIT TO CALL+2 IF SCOPE LOOP, CALL+4 IF NOT

1730 ALLED BY ISR PC, L 00PO

L e e e e o — — " et . e ol —— - w w ma e e —— e —
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Pil  02-MAY-77 09:12
01257% %z'm 100000 165414 LOOPO: BIT #SCOPE , 3SWR :SCOPE SWITCH SET?
01260 001002 BNE .6 sYES, DON'T ?ﬁ RETURN RDDRESS
gxgos 000002 ﬂ,;g g,asp :NO, 'BUMP RETURN ADDRESS
1261 ] Extr

;LOOP ON CURRENT CHANNEL TEST SBUROUTINE - EXIT TO CALL+2 IF LOOP, CALL+6 IF NOT
; CRLLED BY JSR PC,LOOP1 i

300209
Qisks2 (oo 0I000 165376 LOORL: B MELOCMISR - URK) BON'T BURP RETURN AOORESS
QIS Qe27iE 000ODM R0 43P i1, 'BUP RETLRN ADDRESS

; T ALL TEST§ TEST NE - EXIT TO CALL+2 OF REPEAT, CALL+6 IF NOT
ICALLED BY T JsR-| e L00RE

165360 LOOP2: BIT SREPEAT, 3SKR ;REPERT SWITCH SET?
+6 ; YES, DON'T BUMP RETURN ADDRESS

BNE .
,3SP :NO, 'BUMP RETURN ADDRESS
e A EEQh
;SUBROUTINE TO TYPE OUT MESSAGE WHOSE ADDRESS IS IN AC

013050 AESRGE" sﬁx iﬁp&zﬁﬁ

¥

L TEMP
: TEMP)+, : CHARAC NT
il o AC UG oy INTo AC
013050 MOV OTEMP, TENP
RTS PC :YES, EXIT
013052 18: JSR PC, TYPE :NO, ' TYPE OUT CHARACTER
BR m.OoP :Lode
:SUBROUTINE TO TYPE OUT THE DONTENTS OF RC IN OCTAL
:CALLED BY JSR PC,OPRNT
12676 01 77773 01 OPRINT: MOV SET UP FOR S CHARACTERS
81 815;3; 613035 gxgﬁ MOV .'B?ASET OPNT §¥ up m FOR CHARACTER STORE, BACKWARDS
g{gg 010537 013050 OLOOP1: g?g nc’mscré gnvs “?u aoit b
015756 teere 0001 19 o SN 800 IN SSIL cooe
§1§ 1 DEC OPH '&Mm %Fmsn
1 130s0 MOV OTEMP, AC :RESTORE AC
{27‘2 g gcc :MOVE 3 PLATE RIGHT
1% ROR Ac
15784 Oorme L oH B OLOOPL g
§l% % BIC 376, AC .5& MASK ?rr T0 BIT O
1 ADD 860, AC ;00" IN ASCI1 COOE
01 gm o% JSR PC, tyPe s TYPE
0l 1 013044 MOV 8-5, OCNT :SET UP COUNTER FOR 5 CHARACTERS
01 01 3032 01304 MOV wrhg,om ;sér %r POINTER FOR CHARACTER PICKUP, FORMWARD
013006 11 OLOOP2: MOVB  QOPNT AC :GET CHARACTER
013012 004737 013052 JSR PC, TYPE :TYPE CHARACTER

— — ——— ] ——— — . —— — ———— - - - . ma— ———
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1 Y-77 09:12

1788 01301 37 01304 NC OPNT
1 1 3 37 013044 fnc OCNT f P&mfn DONE ?
173 o1 A

1 1 OTRB: O mkncrén TRBLE

1793 01 0

1 1 0

7z o :

ig 01304 A L, i BOTNTER

iﬁ 0130S0 OTEMP: O s TEMP STORAGE

1801 s SUBROUTINE TO PRINT THE CONTENTS OF AC

i% :CALLED BY JSR PC, TYPE

1804 013052 010577 165140 TYPE: MOV AC, JOUTDBR

1805 013056 105777 165132 1STB aoﬁ*gga

1806 013062 100375 BPL L =N

}g 013064 000207 RTS

1809 :SUBROUTINE TO PRINT A CR-LF COMBINATION

igi? ;CALLED BY JSR PC,CRLF

1812 013066 012705 0000I5 CRLF: MOV us nc

i e 2w G B

1815 013102 004737 Ol J?R Pé

{g{g 013106 000207 RTS

1818 NE TO sxzcure AN INSTRUCTION IN THE INDUSTRIAL-IN
1819 s§ n? sgr IN SCTS

= 22 :
i azé EXI cmm:L STATUS IN "IN*
1823 013110 010377 165122 EXEQT : TRANSMIT WORD TO PDP-14
o BD T M o o B RGN RO
i) e i e

1828 0131 g'ﬁ IN IS EX FLAG SET?

iazs 013140 001054 = BNE exzo'r; : YES, crccxmggcsxvsn ACTIVE
B BalE i oem Bl R

1 131 37 013066 HUNGER: JSR CRLF ; YES, CRLF »

1833 013154 012705 013332 MOV 8CHMESS  AC 'PRINT “CHANNEL

18 013160 004737 012650 JSR PC, MESARGE

itas oi i“ 010005 MOV grcha.nc :PRINT CHANNEL NUMBER

1% §1 193 m 31 76 SR Pc,oeﬂm

1838 013174 S‘:’u ISR PC.C

1839 013200 012705 013356 MOV sHUNMES , AC sPRINT "INDUSTRIAL-14 HUNG"
1840 013204 004737 012650 JSR PC, MESAGE

ig:x 013210 004737 013066 JSR PC.CRLF

1345 013214 000000 HUNHLT: HALT :UNCONDITIONAL HALT

o ——— — ——— ] —— o — o ——— | ———— o —— s
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um 013216 000207 RTS PC SEXIT
013220 00N737 013066 RUNERR: JSR PC,CRLF : STOPPED RUNNING
184 oiaaa 1 3}% ?ov gghts AC :PRINT “CHANNEL"™
1& giﬁ nge gw’&. :PRINT CHANNEL NUMBER
msx 3{324-132'" m-og giﬁ 3@ ;cc,&ngm
s PRINT “INDUSTRIAL-14 STOPPED"
B fhe s B R
1854 Ol 1 JSR PC.CRLF
1855 013264 RUNHLT: HALT s UNCONDITIONAL HALT
1 sxﬁ : T PC EXIT
1 1 EXECNT: 0
ig 013272 EXEQT2: RTS PC
1860 ,swaoum: T0 SIZE FOR AN 11/ PROCESSOR
1861 : F IT IS ﬁ 11/70 d!'u 73nc+£ ILL BE oxsna.so
i% : IF NOT AN 11770 CPU, NO ACTION WILL BE PERFORMED.
1864 : CALLED BY J
ieas : Sﬂ “g"m PRSSED
1%9 013274 013746 000004 NOCACH: MOV 34, -(SP) :SAVE ERROR VECTOR
}gﬁg g{m &115737 ?'}';7332 ¥g¥ 53??97’3& '?ER; lr'c: vschJf‘ 1/70’S MEMORY
1870 : CONTROL %Ex?m‘ IF nc PROCESSOR
i% wr AN 11770, A TIME-OUT TRAP WILL
ig;a‘. 013312 012737 000014 177746 MOV 14, 3817774 ME-OUT OCCURED AND THE 11/70'S

B T+, (sP+ mm“fs&"ﬁm WILL BE DISABLED

012637 000004 25: MOV (3P)+ amM 'RESTORE ERROR VECTOR
013330 000207 RIS PG 'RETURN TO CALLER

L
0o
B o
—
=2

553
;
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“"RECEIVER ACTIVE TOO LONG AFTER EXTERNAL FLAG™
“LOAD AND READ SCTS BITS 11 TO 8

"LOAD AND READ SCRS INTERRUPT ENABLES”

“TEST INTERRUPT ENABLES AFTER 'RESET'"

"LOAD AND READ SCTS TRANSMIT MODE BITS™

“TRANSMIT AND RECEIVE IN NON-INTERRUPT ENVIRONMENT"™

“LOAD AND READ SCRS BITS 11 TO 8"

RSCII “CHANNEL "
MESSES: .BYTE_ O
FORMES: gSCiZ “GOOD  BAD"
HUNMES: .ASCIZ ™14 HUNG"™
*14 STOPPED"

RSCIZ

RSCIZ

ASCIZ

MESS2: .ASCIZ
MESS3: .ASCIZ
ASCIZ

RSCIZ

ASCIZ

RUNMES
RECMES: .
MESS!
MESSH
MESSS:
MESS6

‘§
l
1

. o2

2(
0C
o087

LS 1 m i i e
mEmSamy mg me son wo

PO wm,.mm P
DR Y mnﬁmﬁmﬁ%ﬂﬁﬁ m%mmmmmmmm
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AND RECEIVE IN AN INTERRUPT ENVIRONMENT"

“TRANSMIT DONE NOT CLEARED BY TRANSMISSION™
“RECEIVER NOT ACTIVE AFTER TRANSMISSION™

“CHANNEL STATUS ERROR"
“CHANNEL DATA ERROR"
“NO INTERRUPT OCCURRED"

e
MESSEM=MESSEC
MESSEP=MESSEE

ASCIZ “TRANSMIT
MESS7A=MESSER
MESS7B=

ASCIZ
MESS7D=MESSHC
MESS7F =MESSER
MESS7G=MESSEB
MESS7K=MESSEA

MESSEG=MESSEB
MESSEH=MESSEC

RSCIZ
: .RSCIZ
RSCIZ

MESSEA

MESSEB

MESSEC: .
MESSBE: .RSCIZ

es1b
0S1516 MESS7:

ol e T
111 W

1xxsmo SRS
mmmm n 4T ITrS

04710S

g 047101

sy _.,.,mmmm? e e e
‘ S5535355 855E8EE55555355
mmmﬁm EEE AR SUNRLOND oo
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oehcAd. P BAARATH 0o

“NO RECEIVER INACTIVE WITH TRANSMITTER INARCTIVE™
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BEGINI

- CHAR
CHARTB

P
gaﬁill

DATUM

. DCINTV

DELAY

. DELYI1
- END
- ERRORI1

e — . < —— e ————— >
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020

1264
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10438
1883%

111%
1200%
112%
4llx
¥
¥
1385#
1222
17274
1%23:
1348
701

624
1412
1403
1S74%
i
i
i

15674

fpoa

681
704
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18808
1543#%

178

1576#

5
#
1
896

708

04

12-JUL-77 10:07 PAGE 43
ROSS REFERENCE TRBLE -- USER SYMBOLS

1423

17048

c47#
g
7%

1201#%
1514#

730
707%

1202%
906 #

1136
18238

cb9*
1427 %

0%
YY1

1230%
1525#

736
709

1573

1812%

%

1453%
cb
946
eb!
bbl

430
1293

g47
93

1222%
810
S12%

1141

ik
M
466 *

73%

1292%
1536#

713

1832
S10#
471

1297

867
9768

J95*
85
4Y70#%

1296#
1667

737

1838
8%
481

25

476
1337

872

832*
919*

1182

S17%
1716#%
314#
Y77%
90#
1334%
1671#%

1841

S29*
1460#
536

4t
485
1356

879

838+
938#*

1191

§73%

32b#

488*

700#
1339+
1723

e —

1845
44
595

sS40
1362

899

g4c#
Q44

1204

b29#

J4b#
H96#

1353#

1851
C4S#
634

374
116&
599
1371

B4S*
948#

1246

771%

3S0#
S27#%

1359+

1854
SHE#

440
1228
b44
13%

SIRES
954+

1283

1109%

3S7#
S4Hox

1368+
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HUNHLT 013214 18438
HUNMES 013356 1839 188Ss
1
Bal € b s e 19
ICRS1  0002S0 778
ICTS 000226 b6t
ICTSI 788
i, o B
=
; § B oEm o P
- LOOPO 012576 lee 128 14 égs Egg ;sg
| 9l
QR ST ¢ T/ B ) Y £ -1
LOOP1 Ol26lM blb 1404 17408
, LOOP2 012632 623 1411 1748%
IL.TH1 000242 72: 648
| & mﬁ H b31#% 632 638% 639 b4l# B42 647
' LTS1 818
: 2 .
| 1 1?73 é 14 1718 1725 17558 1834 1840 1847 1853
| 16104 1 1788
' 016143 1109 c185s
. MESS1  0134Sh 111 18978
MESS10 014704 629  2040s
13516 5 é i
1 | i
1 1 &
1 14 1458
1 01571 1478 1548
= hxm 0 g
R
MESSEA n}uuao i939: {361 {965 ig;g {989 {991
% 81‘!141 é%l é% é% 1984 ﬁég égﬁ 2095 2097 2099 2100
1 1 1 ells 1 175
MESSEE 014166 19578 1964 1968 1985 1990 1995 20% 2098 eloe 2106
MESSEF= 014020 303 19618
MESSEG= 014072 307 19628
14141 314 19638
= 014166 3c6 19648
= 01 346 19658
= 01 350 19668
sl 2
% 8133&3 112 137 163 248 270 18824
MESS7? 0l421l 395 1369
MESS7R= 014020 19788
MESS7B= 014072 19798
MESS7C 014272 19808 1988 1993
ME 8141*1 19848
ME = 014166 19858
| MESS7F= 014020 411 19868
MESS7G= 014072 415 19878
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POP-11 DC-1NE
DCOCAB.P11 02-MAY-77 09:12
MXl218 0l 1186
HLOO* 81 17588
- MMODE = 001000 45y
, =EESFD 816205 1
1 0leeee 1
NS3 016265 1201
1 101
NOMLY = le
NP = 493
NOPRNT= (020000 418
. OCNT 0130% 1768%
OLOOP1 012712 17708
OLOOP2 013006 17868
ONCNT 006246 ligg:
ONCNT1 006250 98Ss
ONEMRD 006570 7™
OPNT 01304 1763#
OPRINT 012676 1676
OTRB 013032 1769
OTENP 013050 1211
OUTBLF 006364 10248
OUTCSR gggglq S4Ys
. OUTDER 16 SSs
OUTLST 006260 9898
PS 000e22 Sgé:
ROMEM 006516 10358
RECMES 013401 18898
REPEAT= 00N000 438
RUNERR 013220 1827
RUNHLY 013264 18558
RUNES 013366 1852
SCD 000236 708
831#
11
SCOPE = 100000 39
SCRS 000230 678
eSl*
S76#%
897
i330
SCRS1 000254 sgg:
. SCTS 000232 688
f 467
Bll
942
13468%
1586#
SCTS1 000256 80s
SECOND= 000267 878
- SETUP (01154 1484
STATIO 000276 2
| 1482#
STATUM O0Ollee22 1527

1780

R

it s Pt Pt [ e e G =
E 3

ShRA

B

¥ 3 8

e
o

g

LR

1

)
]
L

S

—
£
8
o

1559#

DIAGNOSTIC MD-14-DCDCR-B MACY1l 30(1046)
CROSS REFERENCE TRBLE -- USER S

1300
340 402
18678
1896
1693
1784% 1789
799+ 820*
1152% 1162%
1160%
10598
1 1785
{721. 17688
1766° 17708
1139 1183
72l%  1B0Y4*
409* 4oS*
I4S4#  1N57%
1209 1262%
327 345#
B863# 873%
1241 1267
= X3
917 922
1335 1342
1 121
301#
Sob# 833
830# 836
1017 1111%
1351 1363#%
145# 146
bb9* 670
15508
104# 10S#
1491 #% 1492%
15668  157S#

BOS

1e-JUL-77 10:07 PRGE 16
YMBOLS

4S5

1797%

827%

1786
1837

1775

3

126

n

b
L ]

BoREe  Boas 533

b72%
b19%

8e3

B852%

1788%
1850

1799%

H4olx
1272

674
749+

579

859

1798%

1436

884

484 *

S3l#
q37%
1365#%

207#
391+
1378
K nJ4

1177%
1387%

725
7S1#

- ——

1582

891x

S30*

S3c*
W7
1388%

el
399
843

1114
1392

2

775%
B4
1178%

1407%

92b*

S3S#

1430#%

933*

539

1944 %

368#

588+

1496#

1449

984s

S4#

1468+



i e — < ———— e A e

COS

POP-11 DC-14E DIAGNOSTIC MD-14-DCDCA-B MACY1l 30(1046) 12-JUL-77 10:07 PARGE 47
DCOCAB.P11 02-MAY-77 09:12 CROSS REFERENCE TRBLE -- USER SYMBOLS
ol R R
gﬂ b 298 340 402 455 523 579 635 M I 1 9
T i {?g. 682 1693 16% 1732 17490 1748
=
T%EB M E bYS#* 650 653% bS4 BSb# 658 662 1424*  1425# 1426% 1430
1449 1479%  1480% 1481% 1482 1491
1078 617 b2l
1118
| 1 :
| 15
TESTOS 001450 cb9s
TESTOE 0O01SY2 edls
TES 002232 3868
TESTO8 14 S17s  S6b
TESTOY S738  bl3
TESTIA 1208 123 129
TESTIB 1148 131
EST10 6298 723
iﬁ: i‘!B 1S4
L | 1409
TESTel 712 970 11098
. TESTee 007232 1164 11778 1226
. TESTE3 010100 1290 13138
TESTR 001016 171s 176 182
BE a0 = B o2
s R P8 &
1 14278
TEST31 OlletM 14788
B B i & 2 B
TESTEC 002034 458 37 378 380
TEST7B 002346 4098 448 450 452
TE % 5% 507
11008
1ST1 B
TST1 633 6388
TSTIOC 004026 640 B4Ss
TST20R 00M732 7778 792 795
}STEG EJ3: 818 821
=i
e i 8 &
15T BSs 94 927
TST20G 006006 9378 %6 %9
;STZER 010020 {259 i?‘i?:
e R A
15T 12708 12N
. 007504 1e2S 1237 1284
1ST23A 010160 13258 1326 1402
TST30A 010744 14298 1471
TST308 31075’4 14318 445
TST30C 0illl0 1482 14568

L ——— e —— — ——— -— —— o — — — . SO ———

—— —



~ CORE USED:

POP-11 -lﬂE AGNOSTIC MD-14-DCDCA-B MACY11 30(1046) _l2-JuL- 7;) 10:07 PAGE 48
CROSS REFERENCE TRBLE == USER SYMBOLS

DCOCRB. -MAY-77 09:12
TST0D 011140 1461
B g i
1 11 1
1 11 |
| 11 1
16 0ll 181
IH 011N 181
TST31I 011514 1533
TSTeL1l 002216 373
TSR
3
TBR1
TSTSR1 003604 SaE
THOWD gﬂﬁ&&ﬁ 12;%
a1 000r% Teos
T03L2 001070 1848
TO3L3 001162 2038
TOAY 001260 ccus
TO7L1 ¥
Hea &
Hos 7% Bos
TIOL3 O0vNS2N 680
TIOLY 0O0u4SS2 £38
T2l 010266 13428
T2 2 01034 13548
233 010566 1392%
23N 010606 1393
MRI 006252 9868
XMIT 811 1486
= = 01 1 S
i
3
15918
. ABS. 016301 000

ERRORS DETECTED: O

DSKZ:DCOCAB. sm DSKZ: DCDCAB. LST/CRF /SOL/NL : TOC=DSKZ: DCOCAB. P11
14 .6 gcoms

"RATIO: 158/7=22.5

RUN-TT
RUN-TI

25K (49 PAGES)

3

X R ST L A

55

e -
4

1513

1092
1762 _ 1783 1787 18048
716 }Eﬁ, - M2
7248 '
1398 . -
1125 1187% 1188 1247%
18738 . - =,

8 126 181 179
43 3 & 8%
sl -
o 8
gl 1 1B 1
1697 1733 1741 1749

e — —— — ] ———

1813

1248

198
M

1438

1806

1815

1256#
el9

1)
S

fded

1257

1

e

SABCEdS &

[y S,

CRRRTRC

b g o

EIAR



