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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 COPYRIGHY NOTICE, TWIS SOFTWARE,
- - OR ANY OTHER COPIES THEREOF, MAY NOY BE PROVIDED OR
OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR
USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE
TERMS, TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL AT
ALL TIMES REMAIN IN DEC, .

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

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

LA R A A A Al i b b L L

"MULSLU" I8 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 "MULSLUY SOFTWARE MODULES AS DESIRED MAY
BE BUILT INTO A CUSTOMIZED EXERCISER,

THE PATTERN USED IN LOOPe«BACK MODE AND COMPUTER TO COMPUTER
MODE IS THE STANDARD BINARY UP CQUNT SEQUENCE (I.E, @,1,2,3,4
ETC,), EACH KL8wA LINE IS OPERATED INDEPENDENTLY OF THE OTHER,
THEREFORE, DATA PATTERNS WILL VARY BETWEEN LINES, ANY STANDARD
LEVEL CONFIGURATION (201»377) IS MANDLED AND CHANGABLE VIA
INITIALIZATION (IJXX<CR»),

THE PATTERN USED IN TERMINAL MODE IS THE 3TANDARD BINARY

UP COUNT SEQUENCE (I.E, 9,1,2,3,4 ETC,) RESULTING IN TYPING

ALL CHARACTERS SEQUENCIALLY (l.E, A, B, Cy) D, ETC,), ANY

CHARACTER VIA THE KEYBOARD OR READER IMMEDIATELY WILL BE

REPLACED BY THAT CHARACTER OR THATY CHARACTER +1 AND THE

PATTERN WILL CONTINUE FROM THAT POINT, EACH TERMINAL IS

OPERATED INDEPENDENTLY OF THE OTHER, THEREFORE, DATA PATTERNS

WILL VARY BETWEEN UNITS, ANY STANDARD LEVEL CONFIGURATION (@@{w37T7)
IS HANDLED AND CHANGABLE VIA INITIALIZATION,

REQUIREMENTS

Frenweresnen
1. PROCESSORS: PDP=8/E, 8/M, AND 8/4A,

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

RESTRICTIONS

oo eTeaeee

WHEN OPERATING IN COMPUTER TO COMPUTER MODE, EACH DEC/X8
MONITOR IN EACH COMPUTER MUST BE STARTED PRIOR TO RUNNING
EITHER "MULSLU" ODULE,

OPERATING INFORMATION

LA A AL DL AL L A 0 X 2 L A L & 2J

SPECIAL CONSIDERATIONS

(LTI TYY I Y YTy Py Y YY)

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],

mi{m



4,3

BUILDING

PoeSNaPe
i, JOB TYPE: INTERRUPT DRIVE

2, PRIORITY: NONeCRITICAL ) MAY HAVE RAPID INTERRUPT
FREQUENCY,

3, JOB 8L0TS: JOB SLOYS JX1 AND Jx27 4 PAGES REQUIRED,
4, STANDARD DEVICE CODES: X4@X AND X41X,
INITIALIZING

~ THE MODULE 1S NORMALLY INITIALIZED YO RUN 8 LEVEL, IN AUTOD

LOOP«BACK MODE, THE MODULE CAN BE INITIALIZED VIA IJXX(CR).

AFTER THE MODULE NAME "MULSLU" IS PRINTED, THE TTY WILL SPACE
OUT AND WAIT FOR THE OPERATOR TO INPUT THE DESIRED OPERATION
(A "@" FOR AUTO INTERNAL LOOPBACK OR A "1i" FOR A COMBINATION

" OF PATCH PANEL LOOPBACK, TERMINALS, OR COMPUTER TO COMPUTER

OPERATION, IF A @ IS THE INPUT THE INITIALIZE ROUTINE WILL
IMMEDIATELY BE TERMINATED AND INTERNAL LOOPBACK MODE ASSUMED,
IF A § IS THE INPUT THE TTY WILL DO A CARRIAGE RETURN/LINE
FEED AND TYPE A LINE NUMBER, THEN WAIY FOR THE OPERATOR TO
INPUT MORE PARAMETERS,

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

LINE MODE LEVEL

rean evne seown
X Y 222

X IS THE LINE NUMBER IN GUESTION,

Y 18 THE DESIRED MODE OF OPERATION(2 FOR
DEACTIVATE, 1 FOR PATCH PANEL LOOPBACK,
2 FOR TERMINAL, 3 FOR COMPUTER TO
COMPUTER MASTER, OR 4 FOR COMPUTER 70
COMPUTER SLAVE,

277 18 THE LEVEL OR DATA LENGTH
000»377,

wdw



DEVICE SETUP

[T YT TTY T Y ¥ T

SWITCHES HAVE BEEN PROVIDED TO ALLOW EIA OR 22 MA LOOP=BACK
MODE, ON 18 LOOP«BACK AND OFF IS NORMAL:

A LD

mmee

S2»4

EIA LOOP=BACK SWITCHES

(A2 L XA L A2 A L L A XA L A L A d 2 2.

ALY

(4 2 X ]

S2e3

A L2 A L3 B LO

L4 4.4 mmen LA L1 ]

S§2w{ Se=2 S4e=4

B L1

S4=3

B L2

Sdm}

B L3

S4wp

NOTE THAT THE "A" IN L@, FOR EXAMPLE, REPRESENTS THE "A" MALF
OF THE PATCH PANEL WHILE THE "B* REPRESENTS "B" OR THE QOTHER
HALF OF THE PATCH PANEL, THIS 1S BECAUSE ONE H326 PATCH PANEL

CAN BE CONNECTED TO TWO KL8eA MODULES,

A LO

_men

Sie3
Sied

28 MA LOOP=BACK SWITCHES

(T Y XYY Y Y Y Y Y YT Y X 2 2 Y 20 L X

ALY

=-mww

§i=5
Sieb

A Le A L3 B LD

Lo 2 3 ] LA 4 4 ] (L2 L]

Si=7 Siw} §3=3
1~8 8iw2 S$3«4

B L1

swew

$3=5
$3w6

B Le

S3e7
S3=8

B L3

- e

S3wmy
S3=2

NOTE THAT THE SWITCHES FOR 2@ MA LOOP«BACK MUST BE THROWN

IN PAIRS(I.E, AL1 LOOP=BACK, THROW Si=5 AND Si=6 ON),

wlw
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S,

WHEN RUNNING INTERNAL LOOP=BACK MODE St 1, 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),

81 { »m 2 » 3 = 4 ON = EIA RECEIVER CONNECTED TO UART,

' OFF = 290 MA RECEIVER CONNECTED TO UART,
RUNNING
L L4 L 2 2.
{¢ CNTR: UPDATED EACH TIME ALL INITIALIZED TYI/TTO

"~ LINES PROCESS A CHARACTER (INTERRUPT)

2, SRios NO EFFECT
3. SRit: NO EFFECT

ERROR INFORMATION

LTI T Y Y T Y Y T XY Yy Y
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 MWALTS INDICATING "UNDEFINED OR UNEXPECTED INTERRUPTSY,
3, BY THE UPDATE OF "CNTR" INDICAYING NO INTERRUPTS,

ERROR 8YMBOL DEFINITIONS

(LI LYY TR Y Y Y Y L L Y Y )

1, C0DE: INDICATES TYPE OF ERROR, @ FOR
DATA ERROR, A | FOR SKIP ERROR (ONE
OF THE I0OT8 MSSB, M8SS, MSsC, OR
MSSV CAUSED A SKIP), OR A 2 FOR
STATUS ERROR (STATUS A OR STATUS B),

2, ERRSA: STATUS REGISTER A,

3, ERRSBS STATUS REGISTER B,

4, ERRSC: LINE NUMBER EXPECTED BITS 23
CHARACTER EXPECTED BITS 4={1

S, ERRSODs LINE NUMBER READ BITS 2e3

CHARACTER READ BITS 4ei1

wlw



SPECIAL: THE LOCATION YCNTR" WILL NOT UPDATE IF
ANY LINE TTI/TTO FAIL TO INTERRUPT,TO DETERe
MINE WHICH LINE FAILED TO INTERRUPT, EXAMINE
LOCATION "CNTPLG* BITS 0=7, BITS SET TO
A 1 ARE THE PARTICULAR TTI/TTO LINES FAILING
TO INTERRUPT, BIT 2s{ FOR LINE @ TTOQ, BIT
i={ FOR LINE @ TTI, BIT 2=y FOR LINE { TTO,
BIT 3s1 FOR LINE 1 TTI, BIY 4ai1 FOR LINE 2 TTO,
BIT Sey FOR LINE 2 TTI, BIT 62} FOR LINE
3 TTO0, BIT 7=% FOR LINE 3 TTI,

LOCATION RELATIVE PURPOSE

LA A A 2 2 d g / mmWPmmeme LA L 2 A X 1 J

CNTFLG 2sel 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 QUESTIONS

LOCATION RELATIVE PURPODSE
Peseaney LA L LT L 2K ] L r Y Yy}
ERHLTY 2263 TRANSMIT BRANCH,
ERMLTR Q473 ECEIVE BRANCM,
L LISTING
seopeen
ATTACHED
wSe

“a%c"e



/MAINDEC=X8DIKLCoAwl "DEC/X8" MULSLU PALLQ viaza 17=FEB=T6 11104 PAGE 1

PAL1O

o2ee
o204
2202
0203

viaaa

(11 ] ]
1523
1423
1428

/DEC/X8 EXTERNAL SYMBOL TABLE "EXTsymr
/FOR USE IN ASSEMBLING DEC/X8 SOFTWARE MODULES.

/COPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,
PAUSE

17eFEB=76 11104  PAGE 2

IHIIND!C-XO-DIKLC-A-L "DEC/X8" MULSLU

/KLBeA MULTIPLE SERIAL LINE UNIT EXERCISER FOR DEC/XS
/COPYRIGHT 1976, OIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,
/THIS MODULE OPERATION A B/E, 8/M, AND 8/A,

/PRG, JOHN VROBEL
/

/HAROWARE LOOP BACK SETUP

/YHE MODULE CAN BE RUN IN THE LOOP=BACK MODE, WITH TERMINALS,
/OR WITN COMPUTER TO COMPUTER OPERATION,

/BUZLOER INSTRUCTIONS:

/s PRIQRITY? NONCRITICALJ MAY MAVE RAPID INYERRUPT FREQUENCY

/4, JOB SL0T3 4 PAGES REQUIRED) JX{ AND JX2 ONLY,

/3, ANY AMOUNT OF "MULSLU" MODULES MAY BE BUILT INYO A
/CUSTOMIZED EXERCISER, THE ONLY LIMITATION 18 THE MEMORY AVAILABLE,

/INITIALIZER INSTRUCTIONS

/THIS MODULE MAY BE INITIALIZED PRIOR TD RUNNING,
/8EE DOCUMENT FOR MORE INFORMATION,

/
/10T OEFINITIONS

/

IR {LIY] 1]
MSABRG4DY
MSRARGAD2
M8SRm 6403
MEXDm6404
MERD#640S
M8CD®6410
MSLCwbaLY
MSLBub412
M88Bs6413
M888s6414
M88Cu641S
M88V36416
MSRB®6417

/
w200
/MODULE INTERFACE TABLE

e
TEXTL, TEXT "MULSLUY

&



/MAINDECeX8=DIKLCwAel "DC/X8" MULSLY

@R04 0002

2205 0411t TEXT
e2ps 1314

@207 0355

o210 oio0

@211 oee0e HOMEDF, ©
p2le 7v4o2 HLT
213 361t JMP I
e2i4 6202 INTACK, CIF
0215 4426 JMS I
gete T177 -1

oair 1777 KILL, L3}
gaz2e 717717 KILLED, =%
2221 Qo009 CNTR, ]

/
@222 0020 ERROR, @

0223 3234 DCA
Q224 7604 LAS
0228 0073 AND Z
@226 7v440 814
@22y 3217 . 0CA
o230 42i4 NS
2231 6002 10F
Q232 202 cIF
0233 4461 JMS I
@234 pooe [}
0235 Sez2 PLI
2236 2002 coDE,

2
223y TIN8 .
240 o000 ERR8A, 0
Q241 o000 ERRSB, @
Q242 o000 ERRSE, @
e243  oooe ERRSD, ¢

PALIG  Vi424

"pIktc~an

HOMEDF
22
IHRETP

bl
Ké

KILL
HOMEDF

1]
ERRP

ERROR

17oFEB=T6 11104 PAGE 2«

/STATUS OF MODULE,

/8TATUS A,
/3TATUS 8,
/DATA EXPECTED,
/DATA READ,

/
/ROUTINE TO SERVICE RECEIVE INTERRUPTS,

@244 o020 SRVIN, @
CMA

QR4S 7040
o246 @135 AND
2247 oQT77°* AND
e25e 3777° oCA
@251 6408 1070, MSRD
- p2%2 3366 OCA
0253 1244 TAD
0234 3363 oCA
0285 1768 TAD I
gase 2244 182
22sT 2244 182
0260 vase 8ZA
Q261 S264 JMP
0262 1644 TAD I
0263 74e2 ERHLTY, MWLT
2264 372 TAD
Q@265 442 8ZA
Q266 S272 JMP

/MAINDEC=X8eDIKLCohel "DEC/X8" MULSLU

K7760
CNTFLG
CNTFLG

SAVAD3
SRVIN
SAVADY
SAVADS
SRYIN
SRVIN

o3
SRVIN

M2
Rl

PALLIE  Via2A

@267 1366 TAD SAVADS
Q2278 3644 0CA T SRVIN
e2Ty1 5214 JMP INTACK
gara 1372 TAD M2
2273 7640 SZA CLA
Q274 5300 JHp Ll
ears 713ae CLA CLL CMA
2276 2368 182 SAVADY
Q277 3765 DCA I SAVADY
0308 1644 TAD I SRVIN
03py 3332 DEA UPCNY
@322 4338 JMS NUDATA
/
2303 476’ JMS CHKAB
/
Q324 1366 TAD SAVADS
2305 3243 DCA ERRSD
@326 13S2 TAD UPENTY
0307 3242 oca ERRSC
0310 1243 TAD ERRSD
0311 7044 CIA
2312 1242 TAD ERRSC
2313 7640 SZA CLA
2334 S324 JMP WALY
Q348 1217 TAD KILL
2356 7680 SNA CLA
2317 35332 JMP DNREC
2320 3371 0cA owALY
0321 1140 WALT, T4D Me
2322 3237 pea ERRSA=]
323 3236 ' DEA cooe
0324 T340 REPORT, CLA CLL CMA
325 3222 ocA ERROR
o326 1375 TAD (PNTRY
o327 S214 JHP INTACK
0338 2374 DNREC, 182 DWAIT
2331 veie SKP CLA
2332 5324 JMP WAIT
2333 2244 UPDATE, 182 SRVIN
0334 5644 JMP I SRVIN

/SETUP BIT FOR MASK,
/8ET INTERRUPT LATCH,
/READ DATA,
/SAVE DATA,

/SAVE ADDRESS POINTER,
/GET TYPE FLAG,

/ACTIVE?

/LINE 18 ACTIVE,

/LOAD LINE NUMBER TO AC,

/NO, THIS LINE SHOULDNT INTERRUPT,

/TERMINAL MODE?
/NO, CONTINUE,

17eFEBeT6 14804  PAGE 2e2

/GET CHARACTER READ,
/RESET CHARACTER
/EXIY

/COMP, TO COMP,?
/NO, OTHER,

/RESET FIRST TIME TRANSMIT POINTER,
/GET EXPECTED 0ATA,

/SAVE FOR PUTURE UsE,

/UPDATE PATTERN,

/CHECK STATUS A, B, AND SK1PS,

/GET DAYA READ,

/8AVE CHARACTER,

/GET SAVED CHARACTER,
/8AVE EXPECTED DATA

/DATA THE SAME?

/ND, ERROR,

/YES8, CHECK FOR KILL,

/TIME TO KILL JOB?

/NO, CHECK FOR NEXT TRANSMIT,
/YR8, STOP FLAG, :

/8ETUP FOR DATA REPORT,
/CODE 18 2 FOR DATA REPORTY,

/3ET ERROR FLAG,

/ENTER DEFFERED SERVICE,

/TIME TO WAIT?

/ND, CONYINUE SERVICE,

/YES, WALY POR ALL LINES,

/UPDATE POR RETURN

/NOy RETURN AND START TRANSMITTER,

/
/ROUTINE TO UPDATE DATA PATTERN,

/
23335 o2ee NUDATA, @
TAD

8336 1’64

2337 3387 DCA
@340 7324 CLA C
0341 1644 TAD I
2342 2244 182
@343 Q64q AND I
2344 3368 0CA
0343 1767 TAD I
8348 @370 AND
0347 1368 TAD
03%0 3767 oca }

SRVIN
$AVADS
Lk IAC
SRVIN
SRVIN
SRVIN
SAVADY
SAVADG
K1420
SAVADY
SAVADG

/SAVE RETURN POINTER,
/UPDATE FOR CHARACTER,
/GET CHARACTER,
AUPDATE YO MASK]

/MASK LEVEL|

/BAVE IT,

/GET LINE NUMBER,
/MASK IT,

/ADD IN CHARACTER,
/SAVE CHARACTER,

)



/MAINDEC=X8=DIKLCoAwl "DEC/X8" MULSLU PAL1Q viaza 17=FEB=76 11104 PAGE 2-3

0351 S13% JMP I NUDATA
. ’
/
\i) : JROUTINE TO UPDATE COUNTER.
’
9352 0020  UPCNT, @
0353 7004 RAL
0354 3774 DCA SAVLNK JSAVE LINK,
@355 1777 14D CNTFLG JGET LATCH INCICATOR,
9356 7640 SZA CLA 7ALL INTERRUPTS RECEIVED?
p38T 87S2 JMP T UPCNT /NG, DON'T UPDATE CNTR,
o360 2221 182 CNTR /YES, UPDATE CNTR,
0361 7000 NOP
0362 1773¢ TAD LINFLG
0383 3777 0CA CNTPLS /RESET LATCH,
p3es  S7S2 JMP T UPCNT 7EXIT

. /

2365. oeoe SAVADL, @
8366 Qo0 8AVAD3, 0@
2367 o000 SAVADS, @
0370 1400 K148, 402
2371 o@ee DWAIT, ©

o312 71776 ne, T17e
/
2373 ",
/
/
373 @730
0374  @Sey
03715 1000
2376 1087
2377 %63
2400 1111
/
/BRANCH TABLE,
/
page s219 TABLE, JMP LINEDY
- pagy  S222 Jup LINELY
0482 S234 Jup LINE2Y
2403 5246 Jmp LINESY
2408 212 Jup LINERR
2405 S224 Jup LINELR
2406 S236 JMP LINE2R
8407 S2%0 Jmp LINE3R
/
/ROUTINE TO CHECK AND SERVICE THE INTERRUPTS
/
2410 7330 LINE®T, CLA CLL CML RAR /LATCH BIT @, LINE @,
2411 4260 IMS TTOBAK /EXIT,
2412 7332 LINE@R, CLA CLL CML RTR /MASK BIY {, LINE @,
2443 4777 JMs SRVIN /SERVICE TTY, COMPARE DATA
2414 0001 FLGRTO, 0@0% /TERMINAL/LOOPBACK FLAG,
. 2415 o000 TCNTB, © /POINTER FOR FIRST TRANSMIT,
p4i6 ool CHARG, 0029 /CHARACTER POR LINE B,
g4ty Q@377 MASK®, 0377 /MASK FOR LINE ©
‘ MAINDEC=X8<DIKLCoAeL "DEC/X8" MULSLU  PALI®  Vi182A  1T«FEBeTH 11104 PAGE 2ed
2020 4314 RUNGO@, JM8 TYOSND /SEND TYO CMARACTER,
( 0421 S232 Jup RUNGOY /DEFERRED, S8END AND START NEXT TTO|
@422 1776’  LINELT, TAD k1000 /LATCH BIT 2, LINE o,
2423 4200 Jus TTOBAK /EXIT,
8420 1324 LINEIR, TAD Kame /LATCH BIT 3, LINE §,
0428 arvrTY’ JM8 SRVIN /SERVICE TTI, COMPARE DATA
p426 poe) FLGRT1, 0001 /TERMINAL/LOOPBACK FLAG,
2427 ooee TCNTY, © /POINTER FOR FIRST TRANSMIY,
2430 9a0e CHARL, 0400 /CHARACYER POR LINE 1,
2431 0377 MASKS, 0377 /MASK LEVEL FOR LINE 1,
- 0432 4314 RUNGOL, JM8 TTOSND /8END TTO CHARACYER,
i 2433 5244 Jup RUNGO2 /0EFERRED SERVICE,
/
//> 0434 1110 LINE2Y, TAD K200 /LATCH BIT 4, LINE 2,
0435 4260 Jus TTOBAK 7EXIT,
0436 1107 LINEZR, TAD K100 /LATCH BIT 8, LINE 2,
2437 aTvYe JMs SRVIN /SERVICE TTY, COMPARE DATA
0440 0004 FLGRT2, Q@01 /TERMINAL/LOOPBACK FLAG,
244t 0000 TCNT2, @ /POINTER POR FIRST TRANSMIT,
g442 1800 CHAR2, 1000 /CMARACTER FOR LINE 2,
2443 0377 MABK2, 0377 /MASK FOR LINE 2
0484  a3ia RUNGO2, JMS TTOSND /8END TTO CHARACTER,
0485 3256 JMP RUNGOS3 /DEFERRED, SEND AND START NEXT 170}
0436 1104 LINESY, TAD k4@ /LATCH BIT 6, LINE 3,
2437 4260 Jms TTOBAK IEXIT, :
0458 1102 LINE3R, TAD K2e /LATCH BIT 7, LINE 3,
paSy ar7YSe NS SRVIN /8ERVICE TTI, COMPARE DATA
2452 @021 FLGRTS, 000} /TERMINAL/LOOPBACK FLAG,
2453 2000 TCNTS, @ /POINTER FOR FIRST TRANSMIT,
2434 1400 CHARS, 1402 /CHARACTER POR LINE S,
045S 0377 MASK3, 0377 /MASK LEVEL FOR LINE 3,
24Se a3ia RUNGOS, JM8 TTOSND /8END TTO CHARACTER,
24SY SO04 SERVEX JEXIT TO MONITOR
, .
p46p o000 TTOBAK, B
(LY {IT] CMA
0462 0338 AND K7762
2463 2363 AND CNTFLG /3ETUP UP BIT FOR MASK,
0464 3363 DCA CNYPLG /SET INTERRUPY LATCH,
0468 2260 182 TTOBAK
0466 2200 182 TTOBAK /UPDATE ADDRESS POINTER,
0467 1660 TAD I TTOBAK
0470 2260 182 TTOBAK
) 2471 2260 182 TTOBAK /UPDATE ADDRESS POINTER,
2472 7440 874 /ERROR?
2473 5276 JMP 203 /LINE 18 ACTIVE,
- 0474 1668 TAD I TTOBAK /LOAD LINE NUMBER TO AC,
047S 7422 ERMLT2, HLT /YES, THIS LINE SHOULDN’T INTERRUPT,
24r6 1778 TAD [H]
2477  Ted0 824 CLA /TERMINAL OR OTHER?
0509 S774° Jup INTACK /0THER,
2501 1260 TAD TTOBAK
e5e2 377Y7° DCA SRVIN
2523 4773°* JMs NUDATA /UPDATE PATTERN,

0504 arTRe Jus CHKAB /CHECK STATUS A, B, AND 8KIPS,



/MAINDEC=X8eDIKLC»A«l "DEC/X8" MULSLUY

585
2506
eso7
esie
esiy
esge
0513

2566

1660
o130
1364
1650
ST74°
7100
5770*

2000
4ve7*
1137
1314
3260
1144
1314
3362
1660
7450
5353
1140
22682
7640
5350
1660
1650
5353
7240
1762
2362
ere2
3362
2268
1660
ores’
1362
5382
2260
1660
64024
T200
1364
7110
7628
5774°
5734

o000
ooee
7760
1762

R565%

2370

/
TTOSND,

TRANS,
107F,

/
SAVLNK,
SAVADS,
CNTFLG,
M16,

',

TAD I
AND

TAD

SNA CLA
JupP

CLL

JMp

f /MAINDEC=X8eDIKLCoAnl "DEC/X8" MULSLU

0567
( 2570
2s7y
es72
2573
2574
2s7s
2576
2577

2352
2333
2320
1857
2338
o214
2372
1134
o244
2620

*0600

PAL1@  Viaaa
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

17«FEBeT6 11104 PAGE 2e%
/GET LAST CHARACTER,

/WAS IT IN NEED OF FILLERS?
/EXIT,

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

/CHECK PFOR UPDATE CNYR,
/3AVE INDICATOR POINTER,

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

/NO, DON®T TRANSMIT,

/UPDATE POINTER,
/COMP, Y0 COMP, RECEIVER?
/ND TRANSMIT,

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

/GET CHMARACTER,

/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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/MAINDEC»X89DIKLCwAwL "DEC/XB% MULSLU

2632 4430 TYPE
2653  445% SPACE2
0654 1327 TAD
@653 1332 TAD
0656 3327 oca
Q657 4442 ONEOCY
0660 3200 Jup
966t 3727 DCA I
0662 7344 CLA CLEL
0663 1727 TAD I
0668 1000 S38 CLA
Q666 1104 TAD
Q667 332% DCA
e67e 1330 TAD
QeT1 7106 CLL RTL
2672 3332 oca
673 2326 182
0718 teN ud CLA
o676 5202 Jup
0677 1327 TAD
o700 3204 DCA
o703 1339 TAD
o702 1328 TAD
o703 3330 DeA
o704 445S SPACER2
o705 2204 z
2706 2333 13
0707 4442 ONEOCT
o710 S200 MP
971y 2204 182
o712 2204 182
o713 7106 CLL RTL
ovi4 7006 RYL
o748 7006 RTL
o716 3604 DCA I
o717 444y TWOOCY
Q720  S220 Jue
o721 1604 TAD 1
Y22 3604 DCA 1
723  S242 JMp
o724 0000 EVENT, @

pr2s @000 SAVINT, @

o726 @000 SAVCNT, @

o727 Q000 8AVAD2, @

o730 Y780 LINFLG, 7760
9731 0004 TTYCNT, &

o732 o012 Ki2, Q12

/
/RETURN HERE AFTER AN INTERRUPT

/
P73 @Pee  INT, @
0734 6214 ROP

/MAINDECeX8«=DIKLCeAwl “DEC/X8" MULSLU

0735 1020 TAD 2
o736 3353 DCA
0737 arve’ JMs
o740 1767° TAD
0Ta1  Tedp SZA CLA
0742 5353 Jmp
o743 1357 TAD

%44 6412 10TA, MsLB
0748 6402 1078, MSRA

o746 33SS DEA

8747 6417  10TH,  M3RE

erse 33S6 oCcA

0751 6401  10TC, MSAB

@752 71300 cLA CLL

@753 7482  INT1, KLY

0753 733 NP 1
/

B7SS 2000  SAVEA, @

o7S¢ 08B0  SAVEB, @

ersy o,

/

@TS7 2400  BASEAD, TABLE
’

@767 o220

2770 9211

o171 0482

2772 0440

o773 8426

o774 0414

a77s 1138

2776 04p2

AT

10ee #1000
/

PAL1IR

»
SAVAD2
Ki2
SavaD2

INITY
SAVADR

-CMA RAL

SavaD2
Kae
Kad

SAVINT
LINFLG

LINFLG
SAVCNT
SAVAD2
NTLOOP
SAVAD2
8AVADSY
LINFLE
SAVINY
LINPLG

SAVADS
TTYCNT

INIT

8AVADS
SAVAD4G

SAVADS
INIT
SAVADSG

SAVADG
NTLOOP

PALYO
Keiror
INTY
HOMEDF
KILLED
INTY
BASEAD
SAVEA

SAVED

INT

1424

via2a

17-FEB=T76 11304 PAGE 2«7
/PRINY IT,
/3PACE 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 INTERRUPTY LATCH,
/TEST TH1S LINE?
/NO

/3AVE ADDRESS POINTER
/SET INT. LAYCH,

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

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

/MAKE CIF CDF FOR EXIT YO

17=FEBeTS 11104 PAGE 208

/MONITOR CHAIN,

/8ETUP DF
/308 KILLED?

/B8ACK YO MONITOR

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

/8AVE STATUS A,

/READ STATUS B8,

/8AVE IV,

/BRANCH IF FLAG)

/YQU DION’T BRANCH|
/EXIT YO MONITOR CHAIN,

/

/PROGRAM COMES HERE ON AN ERROR, AFTER EVERY 4008
/CHARACTERS IN LOOP=BACK MODE, OR WHEN A {5 CHARACTER
TERMINAL MODE TO MANDLE CR TIME,

/18 DETECTED IN
/
PNTRYL, TAD

DWATY

ERROR
IaC
AUTO

o3
KT774
DWAIY

/GET WAIT FLAG
/2RWAIT FOR $TATUS REPORTER]

/8ET TIME COUNTER,

/
/PROGRAM COMES HERE ON INITIAL START OF JoB
/OR FOR RESTART APTER AN ERROR REPORT OR DELAY WAIY,

toep 1777°

1001 Té40 824 CLA
1882 47e’ JMS
1003 7301 CLA CLL
1004 1017 AUA, TAD
1008 Te4do 8ZA CLA
1886 S2e3 Jup
1007 113s TAD
1018 3777¢ oca

/
1011 1378 WATLOP, TAD

(WATLOP

/GET RETURN PDINTER,



/MAINDEC=X8=DIKLCwA=L "DEC/XB" MULSLU PAL1O via2a 17=FEB=TE 11104 PAGE 2~9

1e12 21717° 182 Dwarr /UPDATE TIME INDICATOR,
1043 S004 SERVEX . /EXIT BACK YO MOITOR,
1014 5234 Jup RESTRY /RESTART LINES,
1018 3774°  RUN, OCA CNTR /CLEAR INTERRUPT INDICATOR
1016 6002 I0F /8SHUT WIM DOWN,
1017 3773¢ $CA CHARG /START LINE @ AT 3,
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 TCNT3S /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 3761° 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 Al
1047 6400 1076, MSIE /ENABLE INTERRUPT,
1e%2 1760° TAD LINFLG
- 1051 3757°¢ pcA ENTPLG /SETUP INT, BIT LATCH
g g e
10%4 30217 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, @

1060 1776 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,
1066 1753¢ TAD SAVEA
1067 3752° ocA ERRSA /SAVE 8TATUS A FOR ERROR PRINTER,
1078 1751° TAD SAVEB
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  PALLIE  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¢ .



/MAINDEC=X8eDIKLCeAwl "DEC/X8" MULSLU PaL1@

AINOEC»X8eDIKLCoAwl, "DEC/X8" MULSLU

(1]
2100

[ 11.]]
osee

o60e
oTee
10090
1182

1200
13080

1400
1509

1680
1700
2000
2100

2200
2300

2400
23ee

2600
2780
3000
3100

3200
3300

3400
3500

3600
300

1178
1171
1172
1173
1174
1178
1176
1

o370
0442
0430
0416
[T1 31
1014
o222
0374

L1 3} FIELD 1§

11111111
11111141
11111114
11111118

11111114
11111818

11111441
1141441448

PALLD

vidaa

vViaga

11113418
1181811t

17«FEB=T6

17=FEBwTS

1141111
11111418

11111114
111112t

IR%1-1) PAGE 2=11

11104

PAGE 2=12



/MAINDECeX8eDIKLCoAal, "DEC/X8" MULSLU PaLlQ viaga 17eFEReTE 11104 PAGE 2=13

4000
4300
4200
4300
4400
4500
4600
4100
seee
5409
52008
5300
3400 . \
5589
3600 )
sT0¢2
bl
62800
6102
6200
6320 .
6400
6500
6600
(341}
71000
7100
7200
7300
7420
7580
7602
7700
/MAINDEC=X8eDIKLCwAel "DEC/X8" MULSLU PALLO Vis2a 17FEBeTS 1104 PAGE 2«14
/BUILDER CALL '
1200 aseQ INITIRUNIINT —
1201 1018
1202 0733
1203 oopy LIHLTPHLT PHLT I HLT I WL Y . ]
12p4 7v4B2
1208 7402
1206 7422 )
1200 7veo2
1211 17718 -3
1212 1004 AUA
1213 1063 AUB
1214 1054 AUD
1248 7776 -2
1216 4@ 0420
1217 71772 -6 .
1220 0v4S 1078 )
1221 o781 I07¢C
1222 o02sy 107D
1223 1042 I0TE
1224 0SS2 1oTF
1225 104y 1076
1226 0410 (L33 ]
1227 1714 -7
1230 Y44 1074
1231 o744y I0TH
1232 1033 1071
1233 1e72 10TJ
1234 t07S 107K
1235 112¢ I0TL
1236 1123 I10TM
1237 oee0 4
1240 o0aC e
233



MAINDEC=X8eDIKLCoA=L "DEC/X8" MULSLU PALLO Vidaa 17-FEB=Tb 11104 PAGE 2=15
.

ooee

etoe

o200
8300
840
0500

o600
o700

1000
1100

1200 $1418818  f1gtf044t 14088108 21181188 8 [ 14
1362 0000000 ROGRARRQ. ezo0 00! 20200000 Q0002000 Q000008

1400
1500

1600
1700

2e0e
2100

2600
2500
202
2ree

3000
3300

3400
3300

3600
3700

/NAINDECwXBeDIKLCoAwL "OEC/X8" MULSLU  PALID  Via2A 17ePEBeTS 119804  PAGE 2e4¢

4000
4100

4200
4300

4400
4500

4600
4v00
3000
S100

5400
ssee

See0
Sr0e
6900
6100

6200
6300

6400
508

(1311
evoe
7000
7100

200
1380

T400
7500

Te00
7700



/MAINDECX8=DIKLCwA=L "DEC/X8" MULSLU

ASBUFF
ASBUFP
AUA
AUB
AUD
AUTO
AUTOLP
BASEAD
CHARD
CHARY
CHARR2
CHARS

4460
o060
1084
1063
1054
eeir
1138
o737

0748
2751
02sy

10TE
107F
1076
10TH
1071
10vJ
107K
10TL
I10TM
Ko
K10
K100
K1000
K11
K116
K12
K13
Ki4oe
334

/MAINDEC~X8eD1KLCwAwl. "DEC/X8" MULSLU

TWOOCP
TWOOCT
TYPE
TYPEP
UPCNT
UPDATE
WAIT
WATLOP

2041
aday
4430
0050
2382
2333
o324
1014

ERRORS DETECTED: @
LINKS GENERATED: 6%

RUN=TIMEU 4 SECONOS

2K CORE USED

PAL1O vigea

te42
0552
1047
@er4r
1033
1072
1078
1100
1103
[1-1.1
2076
2107
1434
Qar?
2071
o732
2100
2370
2104
132
Q102
e
ega2
o111
2112
2113
8114
2118
2116
2072

PAL1® via2a

17=FEBeT6
K776 Q135
KTY71 0436
K7T773 0137
KT774 Q140
KY778 0144
KCOF [.1.IY}
KCIF [.I.I'4]
XCIFDF 0220
KILL a1y
KILLED @220
KI0F (.11}
LINEBR 0412
LINEDY Q4i0
LINELR Q424
LINELY 422
LINERR 2436
LINERY 0434
LINESR Q450
LINEZT 0446
LINFLG @730
LISN 4440
LISNP  QR4p
M6 2364
M2 @372
M2 2138
mM200 2131
Maad eLa7
M6 [J%-1]
M2re e1as
M3 2144
M3e 2134
M4 0142
il @133
M43 Bi32
MS 2137
MY 2136
MASKB  D4LY
MASKL D43y
MASK2 2443
MASKZ 2455
MESAGE 4444
MESAGP @248
MSAB 6401
M3CO 6410
MSE 6400
M8LB 6412
MSLC 641§
MSRA (Y11]
M3RB 6447
MSRD 6408
m8sB 6413
MSSC (T3]
1TeFEReTS

PAGE 2=17

MSSR
MSSS
EH
M8XD
MUL26P
NOSKP
NTLOOP
NUDATA
ONEOCP
ONEOCT
PNTRY
PRNTY
PRNT{P
PRNT2
PRNT2P
PRNT4
PRNT4P
REPORT
RESTRT
RLBUFF
RLBUFP
RUN
RUNGO®
RUNGO1
RUNGO2
RUNGO3
SAVADY
SAVAD2
SAVAD3
SAVAD4
SAVADS
SAVADS
SAVCNY
SAVEA
SAVES
SAVINTY
SAVLNK
SERVEX
SPACER
SPACEP
SRVIN
STASKP
TABLE
TCNTE
TENTY
TENT2
TCNTS
TEXTY
TRANS
TTOBAK
TTOSND
TTYCNT

6403
6414
0
6404
#065S
1110
2642
2338
2242
4442
1000
4451
PLIT
4452
sosz
4453
p053
8324
1034
4457
pesT
1018
0420
2432
2444
Pase
2365
s72Y
2366
2604
2562
2367
BT26
8755
2756
o72s
2561
5004
4455
20558
2244
1131
o4ce
2418
2437
2443
2453
o201
25508
2460
2514
8733

PAGE 2018

~



