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IDENTIFICATION
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PRODUCT CODE®S MAINDECwX8=DIKLCmA=D
(KL8=A EXERCISER)

. PRODUCT NAME?} DEC/X8 MODULE "MULSLU"

DATES MARCH 1976
MAINTAINERS DIAGNOSTIC GROUP
AUTHOR?® JOHN VROBEL

COPYRIGHT (C) 1976, DIGITAL EQUIPMENT CORPORATION

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY

ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH

THE INCLUSION OF THE ABOVE COPYRIGHMY NOTICE, THIS SOFTWARE,
OR ANY OTHER COPIES THEREOF, MAY NOT BE PROVIDED OR
OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPY FOR

USE ON SUCH SYSTEM AND TO ONE WHD AGREES TO THESE LICENSE
TERMS, TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL AT

ALL TIMES REMAIN IN DEC,

THE INFORMATION IN THIS DOCUMENT 18 SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMIT=
MENT BY DIGITAL EQUIPMENT CORPORATION,

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY
OF ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC,
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MODULE DESCRIPTION

LA A LAl A A T a2 LY )

"MULSLU" 18 A DE/X8 SOFTWARE MODULE WHICH EXERCISERS THE
KL8=A MULTIPLE SERIAL LINE UNIT IN THE "EIA"™ OR "CURRENT"
LOOPBACK MODE, WITH TERMINALS, OR WITH COMPUTER TO COMPUTER
OPERATION, AS MANY "MULSLU"® SOFTWARE MODULES AS DESIRED MAY
BE BUILT INTO A CUSTOMIZED EXERCISER,

THE PATTERN USED IN LOOPeBACK MODE AND COMPUTER TO COMPUTER
MODE IS THE STANDARD BINARY UP COUNT SEQUENCE (I.E. 9,1,2,3,4
ETC,), EACH KL8eA LINE IS OPERATED INDEPENDENTLY OF THE OTHER,
THEREFORE, DATA PATTERNS WILL VARY BETWEEN LINES, ANY STANDARD
LEVEL CONFIGURATION (201w377) IS MANDLED AND CHANGABLE VIA
INITIALIZATION (IJXX<CR»),

THE PATTERN USED IN TERMINAL MODE IS THE STANDARD BINARY

UP COUNT SEQUENCE (I.E, @,1,2,3,4 ETC,) RESULTING IN TYPING
ALL CHARACTERS SEQUENCIALLY (l.E. A, B, C, D, ETC.), ANY
CHARACTER VIA THE KEYBOARD OR READER IMMEDIATELY WILL BE
REPLACED BY THAT CHARACTER OR THAT CHARACTER ¢! AND THE
PATTERN WILL CONTINUE FROM THAT POINT, EACH TERMINAL IS
OPERATED INDEPENDENTLY OF THE OTHER, THEREPORE, DATA PATTERNS

WILL VARY BETWEEN UNITS, ANY STANDARD LEVEL CONFIGURATION (001=377)

IS HANDLED AND CHANGABLE VIA INITIALIZATION,
REQUIREMENTS

Lad b A b Ll L 4 X ]

1. PROCESSORS: PDP=8/E, 8/M, AND 8/A,

2, OPTIONS; KL8»A MULTIPLE SERIAL LINE UNIT
3, SPECIAL: H326 PATCH PANEL

RESTRICTIONS

LI LI LYY LY

WHEN OPERATING IN COMPUTER TO COMPUTER MODE, EACH DEC/XS8
MONITOR IN EACH COMPUTER MUST BE STARTED PRIOR TO RUNNING
EITHER "MULSLU" ODULE,

OPERATING INFORMATION

LA A LA LI 2 T I A Y Y YYY T LY X ]

SPECIAL CONSIDERATIONS

bbb L LA L L L LY LTI LY T Y

WHEN OPERATING IN COMPUTER TO COMPUTER MODE, ONE “MULSLU"
COMPUTER MUST BE ASSIGNED AS THE MASTER (3) AND THE OTHER
"MULSLU" COMPUTER MUST BE ASS;GNED AS A SLAVE (4),

m{m
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BUILDING

(L 1 1.0 LA A
1, JOB TYPE: INTERRUPT DRIVE

2, PRIORITYS NONeCRITICAL ) MAY HAVE RAPID INTERRUPTY
FREQUENCY,

3, JOB SLOTS: JOB SLOTS JXIi AND JXx27 4 PAGES REQUIRED,
4, STANDARD DEVICE CODES?H X40X AND X41X,
INITIALIZING

" YHE MODULE 1S NORMALLY INITIALIZED TO RUN 8 LEVEL, IN AUTO

LOOPeBACK MODE, THE MODULE CAN BE INITIALIZED VIA IJXX(CR) .
AFTER THE MODULE NAME "MULSLU" 1S PRINTED, THE TTY WILL SPACE
OUT AND WAIT FOR THE OPERATOR TO INPUT THE DESIRED OPERATION
(A "@" FOR AUTO INTERNAL LOOPBACK OR A "1" FOR A COMBINATION
OF PATCH PANEL LOOPBACK, TERMINALS, OR COMPUTER TO COMPUTER
OPERATION, IF A 2 IS THE INPUT THE INITIALIZE ROUTINE WILL
IMMEDIATELY BE TERMINATED AND INTERNAL LOOPBACK MODE ASSUMED,
IF A { IS THE INPUY THE TYY WILL DO A CARRIAGE RETURN/LINE
FEED AND TYPE A LINE NUMBER, THEN WAIT FOR THE OPERATOR TO
INPUT MORE PARAMETERS,

AFTER THE LINE NUMBER 1§ TYPED, THE OPERATOR SHOULD RESPOND
WITH THE DESIRED MODE AND LEVEL AS SHOWN BELOW?

LINE MODE LEVEL

[ 2 X X ] LA A A} L3 A0 4
X Y 222

X 1S THE LINE NUMBER IN QUESTION,

Y 1S THE DESIRED MODE OF OPERATION(a FOR
DEACTIVATE, 1 FOR PATCH PANEL LOOPBACK,
2 FOR TERMINAL, 3 FOR COMPUTER TO
COMPUTER MASTER, OR 4 FOR COMPUTER TO
COMPUTER SLAVE,

227 18 THE LEVEL OR DATA LENGTH
P00=377,

wPw



DEVICE SETUP )

LI LT LT X T YT T

SWITCHES HAVE BEEN PROVIDED TO ALLOW EIA OR 20 MA LOOP=BACK
MODE, ON 18 LOOP=BACK AND OFF IS NORMAL:

EIA LOOP=BACK SWITCHES

LA A L A A LA A Ll LI X X )

ALQ ALY A L2 A LS B Lo B L1 B L2 B L3

Lokl X J LA A X J LA & 4.4 “men LA AL ] LA L 1 ] LA L 2 LA A L ]
S2e4 S2e3 S2ey S2w2 S4es Ske3 S4mi S4w2

NOTE THAT THE "A" IN L@, FOR EXAMPLE, REPRESENTS THE M"A" MALF
OF THE PATCH PANEL WHILE THE "B* REPRESENTS "BY" OR THE OTHER

HALF OF THE PATCH PANEL, THIS IS BECAUSE ONE H326 PATCH PANEL
CAN BE CONNECTED TO TWO KL8eA MODULES,

S

28 MA LOOP»BACK SWITCHES

LAA L AL L LD T I YT Y T X T Y Y T Y-y P

A LD A L1 A Le A L3 B LO B L1 B Le B L3

emen —pww LL LT (LY 1) LY T mrew poaw mewe

Si=3 8ie5 Si=7 Siw} §3=3 83«5 $3e7 S$3=y J
Si=4 Sieb i=8 8i=2 S3=4 $3=6 S3=8 $3=2

NOTE THAT THE SWITCHES FOR 28 MA LOOP=BACK MUST BE THROWN
IN PAIRS(I.E, AL1 LOOP»BACK, THROW Sim=5 AND Simé ON),
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WHEN RUNNING INTERNAL LOOP=BACK MODE Si i, 2, 3, AND 4
MUST BE ON,

WHEN RUNNING PATCH PANEL LOOP=BACK, SET THESE SWITCHES
DETERMINED BY THE WAY THE LOOP=BACK SWITCHES ARE
SELECTED ON THE H326 (PATCH PANEL),

St | » 2 » 3 = 4 ON = EIA RECEIVER CONNECTED TO UART,
’ OFF = 20 MA RECEIVER CONNECTED TO UART,

RUNNING

L L T L L2 1 ]

1, CNTR: UPDATED EACH TIME ALL INITIALIZED TTI/TTO
" LINES PROCESS A CHARACTER (INTERRUPT)

2, SRio1 NO EFFECT

3. SRit: NO EFFECT

ERROR INFORMATION

L L I 2 3 L A 2 X2 L X X 3 ]

ERRORS ARE INDICATED IN THE FOLLOWING MANNER?

1, DATA ERRORS, STATUS ERRORS, AND SKIP ERRORS ARE REPORTED
IN THE STANDARD STATUS ERROR FORMAT,

2. ERROR MALTS INDICATING "UNDEFINED OR UNEXPECTED INTERRUPTS",
3, BY THE UPDATE OF "CNTR®" INDICATING NO INTERRUPTS,

ERROR 8SYMBOL DEFINITIONS

[ LY I YT ISR Y LYY L L L L L 2 X )

1, CODE: INDICATES TYPE OF ERROR, @ FOR
DATA ERROR, A 1 FOR SKIP ERROR (ONE
OF THE IOTS MSSB, M8SS, M8sC, OR
MSSV CAUSED A SKIP), OR A 2 FOR
STATUS ERROR (STATUS A OR STATUS B).

2, ERRSAl STATUS REGISTER A,
3, ERRSBI STATUS REGISTER B,
4, ERRSCH LINE NUMBER EXPECTED BITS 2e3

CHARACTER EXPECTED BITS 4-11}

S, ERRSD# LINE NUMBER READ BITS 2e3
CHARACTER READ BITS 4eil

wiw



SPECIAL: THE LOCATION "CNTR®" WILL NOT UPDATE IF
ANY LINE TTI/TTO FAIL TO INTERRUPT,TO DETERw
MINE WHICH LINE FAILED TO INTERRUPT, EXAMINE
LOCATION "CNTPLGY BITS @=7, BITS SET TO
A 1 ARE THE PARTICULAR TTI/TTO LINES FAILING
TO INTERRUPT, BIT @=§4 FOR LINE @ TTO, BIT
{=4 FOR LINE @ TTI, BIT 2=y FOR LINE § TTO,
BIT 31 FOR LINE { TTI, BIT 4si FOR LINE 2 TTO,
BIT 5wy FOR LINE 2 TTI, BIT 631 FOR LINE
3 TT0, BIT 7=4 FOR LINE 3 TTI,

LOCATION RELATIVE PURPOSE

LI L LY T 1) LI LT LY T LT T T TS

CNTFLG 2563 INTERRUPT INDICATOR
SPECIAL? AN ERROR HALT WILL OCCUR AT THE FOLLOWING

RELATIVE LOCATIONS IF A DEACTIVE LINE CAUSES
AN INTERRUPT OR BRANCH) THE AC (BITS 2 AND 3)
WILL CONTAIN THE LINE NUMBER OF THE LINE

IN QUESTION:

LOCATION RELATIVE PURPDSE
TeSeaney LA L Y ¥ 3 X3 LI X T T X ]
ERMLTY 2263 TRANSMIT BRANCH,
ERMLTR 0478 ECEIVE BRANCH,
6, LISTING
Srerean
ATTACHED
»Se

wAach
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PAL1Q

viaga

[11]]
1523
1428
1428

/DEC/X8 EXTERNAL SYMBOL TABLE "EXTSYMP
/FOR USE IN ASSEMBLING DEC/XB SOFTWARE MODULES,

JCOPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,
PAUSE -

17«FEBeTE 11194 PAGE 2

IHA!ND!C'!!OD!KLC'Auc “DEC/X8" MULSLU

JKLBeA MULTIPLE SERIAL LINE UNIT EXERCISER FOR DEC/X8
JCOPYRIGHT 3976, DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,
JTHIS MODULE OPERATION A 8/E, 8/M, AND 8/4A,

/PRG,  JOWN VROBEL
/

/HARDWARE LOOP BACK SETUP .
/THE MODULE CAN BE RUN IN THE LOOP=BACK MODE, WITH TERMINALS
JOR WITH COMPUTER TO COMPUTER OPERATION,

/BUILOER INSTRUCTIONS:

/1. PRIORITYS NON«CRITICALJ MAY HAVE RAPID INTERRUPT FREGUENCY

/4, JOB 8L0T: & PAGES REQUIRED) JX{ AND JX2 ONLY,

/3, ANY AMOUNT OF "MULSLU" MODULES MAY BE BUILT INTO A
/CUSTOMIZED EXERCISER, THE ONLY LIMITATION I8 THE MEMORY AVAILABLE,

/ZINITIALIZER INSTRUCTIONS

/THIS MODULE MAY BE INITIALIZED PRIOR TO RUNNING,
/SEE DOCUMENT FOR MORE INFORMATION,

/
/107 OEFINITIONS

/

M81Esb400
H8ABR64BY
MSRA®64D2
M8SRe6403
MSXD®6404
MSRDu640S
M8CDE6430
MSLCwbALY
MSLBubaL2
M88B6413
M888s6ALA
M88Cw641S
M88Vsb416
MSRB®6417

/
w200
/MODULE INTERFACE TABLE

[
TEXTY, TEXT "MULSLU"

4
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e204 0000
0205 @411 TEXT "DIKLCeA®

2206 1314

@207 0355

0210 0100

2211 @000 HOMEDF, 0 ‘
@212 va4pe HWLT

8213 Sety JMP I HOMEDF

0214 6202 INTACK, CIF ‘08

2215 4426 JMS T INRETP

8216 717177 -t

0217 1777 KIkL, L4}
o220 717717 KILLED, =%
2223 aeeo CNTR, Q

/
@222 o020 ERROR, @

@223 3234 ocA abll

0224 7604 LAS

922% 0073 AND Z K& .

@226 T440 824 y
@227 3217 . DCA KILL

o230 42i4 JMS HOMEDF

2234 6002 10F )
Q232 6202 cIF 20

0233 4461 JMS I ERRP

@234 peooe e

0235 Se22 DL ERROR

2236 2022 cobe, ] /STATUS OF MODULE,

223y TV .4

2240 Qo000 ERRSA, © /8TATUS A,

2241 000D ERRSB, @ /3TATUS B,

Q242 o020 ERRSE, @ /DATA EXPECTED,

2243 oooe ERRSD, @ /DATA READ.

/
/ROUTINE YO SERVICE RECEIVE INTERRUPTS,
@244 00RO SRVIN, @

@245  T040 CMA |
0246 02138 AND K7760
o247 orYYT* AND CNTFLG /SETUP BIT FOR MASK,
e25e 371717Y° 0CA CNTFLG /SET INTERRUPT LATCH,
@251 6408 107D, MSRD . /READ DATA, )
- @2%2 3366 0cA SAVADS /SAVE DATA,
Q253 1244 TAD SRVIN
0254 3368 0CA SAVADY /SAVE ADORESS POINTER, Y
2285 1768 TAD I SAVADY /GET TYPE FLAG,
2256 2244 182 SRVIN
2ast 2244 182 SRVIN
0260 T4 8ZA /ACTIVE?
@261 S264 JMP o3 /LINE 18 ACTIVE,
Q262 1644 TAD I SRVIN /LOAD LINE NUMBER TO AC,
o263 74022 ERWLTY, HLT /NO, THIS LINE SHOULDNT INTERRUPT,
Q264 372 TAD M2
@265 7440 824 /TERMINAL- MODE?
2266 S272 PL1d oté /NO, CONTINUE,
/MAINDEC»X8eDIKLCoAel "DEC/X8" MULSLU  PALIB  Via2A 17«FEBeTH 11104  PAGE 2e2 \ )
2267 1366 TAD SAVAD3 /GET CHARACTER READ,
Q278 3644 OCA I SRVIN /RESET CHARACTER Y
eary  Ss214 JMP INTACK /EXIY
gara 3712 TAD M2
2273 7640 8ZA CLA /COMP, TO COMP,? )
0274 S300 FLLd bl /NO, OTHER,
0275 71340 CLA CLL CMA
2276 2368 182 3AVADY ' .
2277 3765 0cA 1 SAVADY /RESET FIRST TIME TRANSMIT POINTER,
e30e 1644 TAD I SRVIN /GET EXPECTED OATA,
o3e4 3352 0CA UPCNTY /8AVE FOR PUTURE USE,
2302 4338 PLE) NUDATA /UPDATE PATTERN,
/
@303 4776 JMS CHKAB /CHECK STATUS A, 8, AND SKIPS,
/
@324 1366 TAD SAVADS /GET DAYA READ,
230% 3243 DCA ERRSD /8AVE CHARACTER,
8326 1352 TAD UPENTY /GET SAVED CHARACTER, )
o307 3242 oca ERRSC /8AVE EXPECTED DATA L
2310 1243 TAD ERRSD
0311 704y CIA
2312 1242 TAD ERRSC
2313 7640 8IA CLA /DATA THE SAME?
2314 5324 JMp WAIT /NO, ERROR,
0318 (217 TAD KItL /YES, CHECK FOR K!LL-
0316 7680 SNA CLA /TINE YO KILL JOB
2317 5330 JMP DNREC /NO, CHECK FOR N!XT YRANCH!T-
2320 337y DCA OwWALTY /YRS, STOP FLAG,
2324 1140 WAIT, T40 M4
e322 3237 DEa ERRSA=] /S8ETUP FOR DATA REPORT,
2323 3236 - Dea cooe /CODE 18 @ FOR DATA REPORT,
324 T3ae REPORY, CLA CLL CMA
325 3222 oca ERROR /8ET ERROR FLAG,
326 1378 TAD (PNTRY -
o327 S214 JHp INTACK /ENTER DEFFERED SERVICE,
0332 2374 DNREC, 182 DWAIT /TIME TO WAIT?
2331 veie SKP CLA : /ND, CONTINUE SERVICE,
0332 5321 Jup WALT /YES, WAIY POR ALL LINES,
0333 2244 UPDATE, 182 SRVIN /UPDATE POR RETURN
8334 Sé4q JMP 1 SRVIN /NO; RETURN AND START TRANSMITTER,

/
/ROUTINE TO UPDATE DATA PATTERN,
/

@335 goee NUDATA, @

8336 1244 TAD SRVIN

2337 3387 DCA SAVADS /SAVE RETURN POINTER,

@340 730¢ CLA CLk IAC /UPDATE FOR CHARACTER,

0341 1644 TAD I SRVIN /GET CHARACTER,

2342 2244 182 SRVIN ZUPDATE YO MASK] .

@343  064q AND I SRVIN /MASK LEVEL| )
9344 3388 0cA SAVADY /8AVE 17,

8348 1767 TAD I SAVADS /GET LXN! NUMBER,

@346 @370 AND K1402 /MASK IT,

0347 1368 - TAD 8AVADY /ADD IN CHARACTER,

2352 3747 bca 1 SAVADS /8AVE CHARACTER,
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23351 S738 JMP I NUDA:A
. /
/
‘T> ’ /ROUTINE TO UPDATE COUNTER.
/
0352 @000 UPCNY, @
9353 7004 RAL
0354 3774° 0CA SAVLNK /SAVE LINK,
@358 1777° TAD CNTFLG /GET LATCH INCICATOR,
9356 7640 SZA CLA /ALL INTERRUPTS RECEIVED?
9387 87182 JMP 1 UPCNT /Ny DON’T UPDATE CNTR,
e36e 2221 182 CNTR /YES, UPDATE CNTR,
0361 7000 NOP
@362 1773° TAD LINFLG
0363 3777° 0CA CNTPLG /RESET LATCH,
28364 57S2 Jup 1 UPCNT JEXIT

. /

2365. oo00e SAVADY,
@366 0002 8AVAD3,
0367 @000 SAVADS,
9370 1400 K1408, 1420

o371 oQ0R DWAIT, ©
0372 1776 Me, 176
/
373 L
/
/
0373 @730
0374 @sey
8375 1000
2376 1097
2377 2963
2400 *420
/
/BRANCH TABLE,
/
Qage s2ie TABLE, JMP LINEDT
- ed4e1 Ssa222 JMP LINESTY
Q4g2 5234 JMp LINE2Y
2303 5246 Jup LINESY
Q404 5212 Jup LINEDR
04pS 3224 Jup LINESR
9406 8236 JMP LINE2R
2407 5250 JMP LINE3R
/
/ROUTINE TO CHEEK AND SERVICE THE INTERRUPTS
/
0410 7330 LINEOT, CLA CLL CML RAR /LATCH BIT @, LINE @,
P41y 42ee JMS TTOBAK /EXIT,
0412 7332 LINEBR, CLA CLL CML RTR /MASK BIY 1, LINE @,
0433  4777° Jms SRVIN /SERVICE TTI, COMPARE DATA
2414 o004 FLGRTD, 0Q20¢ /TERMINAL/LOOPBACK FLAG,
R 2415 Q009 TCNTB, @ /POINTER FOR FIRST TRANSMIT,
2416 o000 CHARG, 00@P /CHARACTER FOR LINE O,
: 0417 es7Y MASKQ, 0377 /MASK FOR LINE ¢
‘ MAINOEC=X8DIKLCwAel "DEC/X8" MULSLU  PALID vViaza 17=FEB=TS 11304 PAGE 2e4
@420 4314 RUNGDR, JMS TYOSND /8END TYO CHARACTER,
{ Q421 35232 Jup RUNGO1Y /DEFERRED, SEND AND START NEXY TYO|
@422 1776°  LINELT, TAD Ki009 /LATCH BIT 2, LINE .,
2423 4260 Jms TT08AK /EXIT,
2424 13124 LINELR, TAD Xage /LATCH BIT 3, LINE 1,
0428 4rTY’ JMS SRVIN /SERVICE TTI, COMPARE DATA
0426 D004 FLGRYY, @0} /TERMINAL/LOOPBACK FLAG,
2427 o020 TCNTY, © /POINTER FOR FIRST TRANSMIT,
0430 0400 CHARL, Qa00@ /CHARACTER FOR LINE 1§,
0431 0377 MASKY, 0377 /MASK LEBVEL FOR LINE 1.
- 0432 4314 RUNGOD1, JM8 TTOSND /8END TTO CHARACTER,
’ 0433 S24s JNP RUNGO2 /0EFERRED SERVICE,
/
//) 2434 1110 LINE2Y, TAD K209 /LATCH 81T 4, LINE 2,
2435 4260 Jms TTOBAK JEXIT,
Qa3e 1107 LINE2R, TAD K100 /LATCH BIT S, LINE 2,
@43 ar7Y’ JMS SRVIN /SERVICE YT1, COMPARE DATA
0440 @004 FLGRT2, 0001 /TERMINAL/LOOPBACLK FLAG,
044t o000 TCNT2, @ /POINTER POR FIRST TRANSMIT,
e4s2 1800 CHAR2, 1000 /CHARACTER FOR LINE 2,
2443 0377 MABK2, 0377 /MASK FOR LINE 2
0444 4314 RUNGO2, JNMS TTOSND /8END TTO CHARACTER,
0445 3256 JMP RUNGOS /DEFERRED, SEND AND START NEXT TTO}
0446 1104 LINESY, TAD K4@ /LATCH BIT 6, LINE 3,
2447 4260 JM8 TTOBAK /EXITY,
gase 1102 LINE3R, TAD K2e /LATCH BIT 7, LINE 3,
0453 4777°¢ JMS SRVIN /8ERVICE TTI, COMPARE DATA
0482 o001 FLGRTS, @001 /TERMINAL/LOOPBACK FLAG,
04AS3 2000 TCNTS, @ /POINTER FOR FIRST TRANSMIT,
24%4 1400 CHARS, 1400 /CHARACTER POR LINE 3,
2455 o377 MABK3, 0377 /MASK LEVEL FOR LINE 3,
2436 4314 RUNGOS, JMS TTOSND /8END TYO CHARACTER,
2457 S00s SERVEX /JEXIT YO MONITOR
/ .
@460 0000 TTOBAK, @
2461 TGO CMA
2462 0138 AND K7760
2463 2363 AND CNTFLG /SETUP UP BIT FOR MASK,
Q464 3363 11 CNTPLG /8ET INTERRUPY LATCH,
0468 2260 182 TTOBAK
: 2466 2260 182 TTOBAK /UPDATE ADDRESS POINTER,
N 0467 1660 TAD I TTOBAK
0470 2260 187 TTOBAK
) 0471 2260 182 TTOBAK /UPDATE ADDRESS POINTER,
0472 7440 824 /ERROR?
@473 3276 JMP o3 ZLINE I8 ACTIVE,
- 0474 1660 TAD I TTOBAK /L0AD LINE NUMBER TO AC,
047S 7402 ERMLT2, HLT /YEB, THIS LINE SHOULDN’T INTERRUPT,
0476 177S° TAD M2
2477 7640 SZA CLA /TERMINAL OR OTHER?
. 0800 ST74¢ Jmp INTACK /0THER,
0501 1260 TAD TTOBAK
ese2 3T171YT° DCA SRVIN
0503  4773° JMs NUDATA /UPDATE PATYERN,

0504 4aT72e JMS CHKAB /CHECK STATUS A, B, AND 8KIPS,
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505
2506
@507
esie
esiy
esge
0513

2566

1660
2130
1364
1650
ST74°
7100
5770*

2000
47e7*
1137
1314
3260
1144
1314
3362
1660
7450
5353
1140
22682
7640
5350
1660
1650
5353
7240
1762
2362
ere2
3362
2268
1660
orTes’
1362
5382
2260
1660
64024
T200
1364
7110
7628
5774°
5734

o000
ooee
7760
1762

R565%

2370

/
TTOSND,

TRANS,
107F,

/
SAVLNK,
S8AVADS,
CNTFLG,
M16,

',

TAD I
AND

TAD

SNA CLA
JupP

cLL

JMp

f /MAINDEC=X8=DIKLCoAel "DEC/X8" MULSLU

0567
( 2570
esry
es72
2573
2574
2s7s
2576
2577

2352
2333
2320
1857
2338
o214
2372
1134
o244
2620

*0600

PAL1@  Vviaaa
TTORAK

K17

Mie

WAIT={

UPDATE

UPCNT

MS

TTOSND
TTOBAK
M3

TTOSND
8AVADS
TT08AK

10TPet
M4
TTOBAK

TRANS
TTOBAK

I10TPey

SAVADS
SAVADS
SAVADS
SAVADS
TTOBAK
TTOBAK
K1400
SAVADS
o*3
TTOBAK
TTOBAK

SAVLNK

INTACK
TTOSND

PALLD  Via2A

/
ROUTINE TO INITIALIZE MODULE,

/
INIT,

SAVAD4,

INITLP,

NTLOOP,

CRLF
TAD

DCA
MESAGE

TAD
DCA
TAD

(TEXTY
o'

K269
SAVCNT
(FLGRTR=12
SAVADR2
LINFLG

MS

DEVENT
TTYCNT

INIT
NTLOOPey

FLGRTS

AUTOLP
DEVCNTY

o8
TTYENT

INIT
SAVCNT
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/GET LAST CHARACTER,

/WAS IT IN NEED OF FILLERS?
/EXIT,

/1 AM IN INTERRUPT MODE}{}!
/TRANSMIT CHARACTER,

/CHECK FOR UPDATE CNTYR,
/3AVE INDICATOR POINTER,

/SAVE CHARACTER POINTER,
/GET TYPE INDICATOR,
/RUN THIS LINE?

/NO, DON®T TRANSMIT,

/UPDATE POINTER,
/COMP, YO COMP, RECEIVER?
/ND TRANSMIT,

/PIRST TIME TRANSMIT INHIBIT?
/YES, DON'T TRANSMIT,

/GET CMARACTER,

/MASK CHARACTER,
/8AVE REDUCED CHARACTER,

/GET CHARACTER,
/MASK LINE NO,
/ADD IN THE REST,

/TRANSMIT UPDATED CHARACTER,
JTRANSMIT]

/INY, OR DEFERED SERVICE?
/INTERRUPT, EXIT TO MONITOR,
/OEFERRED, EXIT TO NEXT LINE,

17«FEB=TS 11104 PAGE 2w=¢

/CR LF
/TYPE MESSAGE ROUTINE,

/8AVE LINE COUNTER,

/SAVE INDICATOR POINTER,
/SAVE INTERRUPT INDICATOR,

/SETUP LINE COUNTER,
/CLEAR LINE COUNTER,
/3PACE AND WAIT,
/GET OCTAL,

/ERROR,

/INTERNAL LOOPBACK?

/ND,
/YES, SETUP,

ZCLEAR AYTD LOOP,
/COUNT TIMES?

/MORE TO CHECK,
/CHECK FOR SOMETHING,
/ANY LINES?

/YES, EXIT.

/NO, TRY AGAIN.

/CR LF,
/GET LINE NUMBER,
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[111]
2653
2654
065s
06%6
0657
0660
0661

o733
0734

4489
445S
1327
1332
3327
4442
sage
3127
7344
1727
1608
1104
3328
1330
7196
3330
2326
009
5242
1327
3204
1330
1328
3330
445%
2204
2334
4442
S200
2204
2204
7106
Te26
7006
3604
4444
Sa00
1604
3604
S242

(111
eoeo
(111
0000
7760
0004
poL2

(111}
621

EVENT, @
SAVINT,
SAVCNT,
8AVAD2,
LINFLG,
TTYCNT,
Kia,

/
/RETURN
/

INT,

TYPE
SPACE2

Sup CLA

7760
4
ea12

HERE AFTER AN INTERRUPT

[}
RO

/MAINDECeX8eDIKLCeAwl “DEC/X8" MULSLU

o738
o736
0737

(2034
erre
(334}
2772
o773
[2a4)
arrs
776
orr?

1014

1378

10TA,
1078,

I0TH,
107¢C,
INTY,
/
SAVEA,
saves,
L

/
BASEAD,
/

/

#1000
/

TAD 2
DCA

JMs

TAD

SIA CLA
Jmup

TAD
MsLB
MSRA
DCA
M8R8
DCA
MSAR
CLA CLL
HLT
FLILES

TABLE

PALL1D

»
SAVAD2
Ki2
SavaD2

INIT
SAVADR

-CMA RAL

SAVAD2
k2o
Xad
SAVINT
LINFLG

LINFLG
SAVCNT
SAVAD2
NTLOOP
SAVAD2
$AVAD4
LINFLG
SAVINY
LINPLG

SAVAD4G
TTYCNT

INIT

SAVADG
SAVAD4

SAVADY
INIT
SAVAD4

SAVADG
NTLOOP

PAL1D
KCIFOF
INTY
HOMEDF
KILLED
INTY
BASEAD
SAVEA

SAVEB

INT

1424

viaz2a
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/PRINY IT,
/SPACE AND WAIT,

/ADVANCE TO LINE TYPE INDICATOR,
/GET ONE IN OCTAL,

/ERROR, TRY AGAIN,

/SAVE FLAG,

/GET TYPE INDICATOR,
/88LY TERMINAL?

/8AVE LATCH MAKER,

/ROTATE AND SAVE INTERRUPT LATCH,
/TEST THIS LINE?
/NO

/SAVE ADDRESS POINTER
/8ET INT. LATCH,

/UPDATE LINE COUNTER,.
/GET FIRSY PARY OF LEVEL,
/ERROR, TRY AGAIN,

/8AVE FIRSY OF LEVEL
/GET REMAINING LEVEL,
ZERROR, TRY AGAIN,
/ADD IN OTHER PART,
/SAVE COMPLETE LEVEL,
/CHECK NEXT,

/MAKE CIF CDF FOR EXIT YO

17eFEBeTS 11104  PAGE 208
/MONITOR CHAIN,

/8ETUP DF
/308 KILLED?

/BACK YO MONITOR

/GET BASE ADDRESS,
/L0AD BRANCH ADDRESS,
/READ 8TATUS,

/8AVE STATUS A,

/READ STYATUS B,

/SAVE 1T,

/BRANCH IF FLAG|

/YOU DION®T BRANCH|
/EXIT YO MONITOR CHAIN,

/

/PROGRAM COMES HERE ON AN ERROR, AFTER EVERY 4008
/CHARACTERS IN LOOP=BACK MODE, OR WHEN A 1% CHARACTER
/18 DETECTED IN TERMINAL MODE TO MANDLE CR TIME,

/
PNTRY,

AUA,

TAD
S$ZA CLA
JM8

M

CLA CLL
TAD

82A CLA
Jup

TAD
oca

DWAITY

ERROR
IAC
AUTD

o3
KT774
DWALT

/GET WALT FLAG
/BWKALT FOR STATUS REPORTER|

/8ET TIME COUNTER,

/
/PROGRAM COMES HERE ON INITIAL START OF JOB
/OR POR RESTART AFTER AN ERROR REPORT OR DELAY WAIY,

/
WATLOP,

TAD

(WATLOP

/GET RETURN POINTER,
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1e12 21717° 182 Duwarr /UPDATE TIME INDICATOR,
1043 S004 SERVEX . /EXIT BACK YO MOITOR,
1014 S234 JMp RESTRY /RESTARY LINES,
1018 3774°  RUN, OCA CNTR /CLEAR INTERRUPT INDICATOR
1016 6002 I0F /8SHUT WIM DOWN,
1017 3773¢ $CA CHARG /START LINE @ AT B,
1020 1121 AD K400
1021 3172’ gCA CHARY /START LINE 1 AT O,
1022 1334 AD Kiooe
1023 3771° $Cl CHAR2 /START LINE 2 AT O,
1824 1770° AD Ki420
1025 3767’ nca CHARS /8TART LINE 3 AT O,
1026 3766° DCA TCNTO /8ETUP COMP, TO COMP, COUNT,
1027 3768° 0cA TCNTY /SETUP COMP, TO COMP, COUNT,
1030 3764° ocA TCNT2 /8ETUP COMP, TD COMP, COUNT,
' 1031 3763° DCA TCNT3 /SETUP COMP, TO COMP, COUNT,
. 1032 1338 TAD AUTOLP /GET AUTOLOOPBACK FLAG, *
' 1033 6411 orI, MsLC /SET LOOP BACK MODE,
1834 7300 RESTRT, CLA CLL '
1038 o002 10F /8HUT WIM DOWN, )
1036 1762* . TAD KILL /GET KILL FLAG,
1837 7450 8NA /TIME TO KILL JOB,
1040 5244 JMP 8 /NO, CONTINUE TEST,
1043 37641° DCA KILLED /YES, SET FLAS,
1062 6400 I0TE, MSIE /CLEAR INT, ENABLE,
1043 5004 SERVEX JEX1Y, i
1844 73302 CLA CLL CML RAR
184S 3777° DCA DWALY /8ETUP WAIT COUNTER,
- 1846 7324 CLA CLL CML IAC A
1047 6400 1076, MSIE /ENABLE INTERRUPT,
1e%2 1760° TAD LINFLG
- 1051 3757°¢ pca ENTPLG /SETUP INT, BIT LATCH
g g e
10%4 3217 AUD, DCA AUTO /CLEAR LINE COUNTER, - )
1055 3776° 0CA ERROR /CLEAR ERROR INDICATOR,
1056 S7SS* JMP RUNGOR /START UP LINES

/
/CHECK STATUS A, B, AND SK1PS,
/

1257 o000 CHKAB, @

1068 177s¢ TAD ERROR /GET ERROR POINTER,
1061 7652 SNA CLA . /SOMETHING ERROR REPORT?
1062 5266 JMP ol /NO, THEN CHECK FOR ERRORS,
1063 2017 AUB, 182 AUTO /YES, UPDATE COUNT THEN WAIT,
1064 7T000 NOP
1865 5754 Jue INTACK /70 MONITOR,
1866 1753¢ TAD SAVEA
1067 3752° ocA ERRSA /8AVE 8TATUS A FOR ERROR PRINTER,
1078 1751° TAD SAVER
1071 3750° oCA ERRSS /8AVE 3JTATUS B FOR PRINTER,
1072 6443 1074, M8S8 /8KIP ON RING?
: 1073 Te19 8KP CLA /0,Ks NO SKIP|
1874 S30% Rild ERSKP /ERROR MSSB SKIPPED,
1878 6414 107K, LELTS /8KIP ON CLEAR TO SEND?
t /MAINDEC=X8«DIKLCeAwl "DEC/X8" MULSLU  PALLI®  Via4R2A 17eFEB=T6 11104  PAGE 2~10
1876 7610 SKP CLA /0.Ks NO SKIP|
{ 1077  S38% Jup ERSKP /ERROR, M838 SKIPPED,
1180 6418 I0TL, MSSC /8KIP ON CARRIER,
1181 7Tet0 8KP CLA
1102 S30S Jmup ER3KP /ERROR, MS8SC SKIPPED,
1103 edle 10TH, MSSY /SKIP ON SECONDARY RECEIVE?
1104 S310 JMP NOSKP /NG SKIP ERRORS|I{I
1108 7304 ERSKP, CLA CLL IAC
1106 3747¢ oca cooe /CODE I8 A §{ FOR 3KIP ERRORS,
1107 533§ JMP STASKP /EXIT TO ERROR REPORTER,
1110 7340 NOSKP, CLA CLL CMA '
1111 1759° TAD ERRS8 /GET STATUS B READ,
1112 7649 8ZA CLA /8 0.Ke?
1113 s327 JMp STASKP=2 /8TATUS ERROR
1114 7340 CLA CLL CMA
1148 1752¢ TAD ERRSA /GET STATUS A,
1116 7420 SNL /GREATER THAN B,
1117 3327 JMP STASKPe2 : /NO, ERROR,
1120 1136 TAD MY
1121 7Te20 SNL CLA /LESS THAN 187
1422 5327 JHP STASKPe2 /NC, ERROR,
1123 17182° TAD ERRSA /GET STATUS A,
1124 7210 RAR
1125 7630 8ZL CLA /EVEN?
1426 5637 JMP 1 CHKAB /NO, ALL O,K,
1127 7326 CLA CLL CML RTL . )
1130 3747¢ 0CA cooe /CODE I8 A 2 FOR 3TATUS ERRORS,
1131 7344 STASKP, CLA CLL CMA RAL
1132 3746° 21} ERRSAwY
1133 5748°* JMP REPORY /REPORT ERROR,

/
1134 1000 Ki000, 1000
1135 4eo0 AUTOLP, 42002
/
1136 *,
/

1162 o217
. 1163 0483

1165 0427
1166 0415
1167 04S¢ .
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1178 9372 .
171 gaap
1172 eale
1173 0ale
1178 @221
: 1178 1011
1176 0222
1177 0374
poos  FIELD 1
\j) . AINDECeX8eDIKLCwAsl "DEC/X8% MULSLU  PALID  V142A  1T«FEBaTé 11120 PAGE 2012
oo
( o100
0200 $1131111 11811811 13111111 $1310831 - LLITL0I S1101111 11310081 1aa
C e300 s11g11f1 11111041 U010 11311181 G0 D0 1 i1y
 paB  $i11111 11118181 1111881 1301151 11316001 1110001 11113111 1101144
¢ oSee 11111111 11111111 11810081 11308881 11000011 11811118 11101001 11198111
0600 11111111 $1111581 13180001 1000188 11083411 1111191 11344001 13101010
( eTee 11111111 11111181 11039118 11864411 11181011 11411111 00000001 11111111
) ¢ 1089 11811881 11111111 £1000411 11108141 114110000 11910000 11111111 1t
1180 10101111 11811111 $1110111 11311108 Q0009113 1111111¢ 11141411 11811111
) ( 1200
1300
(1408
1502
1600
1700
[}
2000
2100
2200
2300
; 2400
2300
- 2600
2180
3000
. 3100
3200
3320
3400
3500
3600
3700
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4e00
4300
4200
4300
4400
4500
4600
L34 1]
seee
5429
saee
5300
5400 : )
311
5600 )
ST08
)
6800
6102
6200
6300 .
6400
6500
6600
6700
)
7000
Tiee
7200
7300
7400
7500
7600
1700
/MAINDEC=X8eDIKLCwAelL "DEC/X8" MULSLU PALI®  VI42A 1TeFEBe76 11104 PAGE 2+14
/BUILDER CALL '
1200 0s00 INITIRUNJINT —
1201 1018
1202 Q733
1203 o001 LIRLTIHLTHLT I HLT I HLY ]
1204 7v402
1205 7402 -
1206 7T482 )
1200 V402
1214 1”18 -3
1212 1004 AUA
1213 1063 AUB
1214 1084 AUD
1218 777 -2
1216 0400 o400
1217 717712 L) .
1220 Qv4s 1078 ’ !
t1221 o718y I07C
1222 o023y 1070
1223 1042 107E
1224 0552 1oTP
1225 104y 1076
1226 Q410 0410
1221 TINY -7
1230 @744 10TA
1231 oray 10TH
1232 1033 1071
1233 1072 107J
1234 1078 107K
1235 110¢ I10TL
1236 1103 J0TM
1237 oeoe [
1242 00020 [-]
L £1)
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ooee
o100

ospe
eree

1000
1100

200 111014 1180848 11011118 1ililal1 10
:!OG ::OOOOGB ®O0RA000. 02222020 20000000 @0200000

1400
N 15¢0

! 1600
1700

2000
2100

) Cm
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4000
4100

4200
4300

4400
i 4500

) 4600
[§ 4av0e
( S000

5200
5300

5680
700

i g

6goe
6100

6200
6300

6400
6500

(111 ]
(3] 1]

. 000

. 7100

1200

: . 1300

7400
7500

7600
7700



/MAINDEC=X8=DIKLCwA=L “DEC/X8" MULSLU

ASBUFF
ASBUFP
AUA
AUB
AUD
AUTO
AUTOLP
BASEAD
CHARD
CHARY
- CHAR2
CHARS

4460
o060
1084
1063
1054
(1284
1438
o787
0416
o430
0442
454
10%7
0563
113}
oase
44354
2054
er24
2330
o374
o263
0478
o2a2
o261
o240
a4y
0242
o243
1183
2020
(1.1
2164
0414
42e
2440
2492
2843
4443
[Z3¥]
20826
2600
Se20
2615
o133
ors3
e214
20Ss
@744
er4s
2754
023y

I0TE
107F
1076
I0TH
1071
107
107K
I0TL
10T™
Ko
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TWOOCP
TWOOCT
TYPE
TYPEP
UPCNT
UPDATE
WALT
WATLOP

804y
agay
44%0
29S80
0382
2333
8321
19114

ERRORS DETECTED: @
LINKS GENERATED: 65

RUN®TIME: 4 SECONDS

2K CORE USED

PAL1O viaaa

1e42
0552
1047
er4y
1033
1072
10738
1100

‘1103

2p66
2076
0107
1134
Qary
2071
er32
eiee
370
2101
130
o102
ey1e
eg22
2114
[ 387
2113

PAL1I?  Vig2a

17«FEBeT6

K7762 0135
KT771 0436
KT773 0137
KT1774 o140
KT77S 0144
KCDF [.1.LT}
KCIF @0as
KCIFOF 0020
KILL a1y
KILLED @220
KI0F [-I11}
LINEBR 0412
LINEDY Q4i0
LINELR Q424
LINELY Q422
LINERR Q2436
LINERY 0434
LINESR Q450
LINE3T 0446
LINFLG @730
LISN 4440
LISNP  QR42
Mi6 2864
M2 8372
M2 2138
M200 2131
Maad s1ar
Maee o126
Mare o128
M3 2144
M32 0134
M4 140
Mae 2133
My3 132
L] 0137

My 0136
MASKD® 0417
MASKL Q434
MASK2 2443
MABK3  043%
MESAGE 4444
MESAGP Q044
MSAB 6401
MSCD 6410
M3IE 6400
M3LB 6412
MSLC 6444
MSRA (Y1-})
M3RB 6417
MSRD 6408
M8sB 6413
MSSC 64158
1TeFEReTS
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MSSR
MS5S8S
M8SY
M8XD
MUL26P
NOSKP
NTLOOP
NUDATA
ONEOCP
ONEOCTY
PNTRY
PRNTY
PRNTLP
PRNT2
PRNTRP
PRNT4
PRNT4P
REPORT
RESTRT
RLBUFF
RLBUFP
RUN
RUNGDO
RUNGO1Y
RUNGO2
RUNGO3
SAVADY
SAVAD2
SAVAD3
SAVADG
SAVADS
SAVADS
SAVCNT
SAVEA
8AVEBR
SAVINY
SAVLNK
SERVEX
SPACER
SPACEP
SRVIN
STASKP
TABLE
TENTQ
TENT1
TCNT2
TCNTS
TEXTY
TRANS
TTOBAK
TTOSND
TTYCNT

6403
6414
sa16
6404
n06s
1110
0642
2335
0042
4442
1000
445y
0051
4452
pos2
4453
pos3
2324
1034
a4sy
pesy
1018
0420
2432
2444
2456
2365
s727
8366
2604
2562
2367
8726
8738
e736
o72s
2%63
5004
4455
2055
2244
1131
24090
2415
e4ay
2444
2453
o201
2550
2460
2514
8733
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