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1.0 ABSTRACT 

THIS PROGRAM IS A TEST OF THE MODEM CONTROL MULTIPLEXER USED WITH THE DH11-AD OPTION 

Re Sew TS DIVIDED INTO FUNCTIONAL TEST GROUPS AS 

GROUP 0: FUNCTIONS ARE 

nT Ce ar Rrour 5: FOR 4638 (pens 

rf 

—& de = 
coeeet 10 TEST CONNECTOR 

2.1.2 mi ape 

Wale teer Romer TO THE DISTRIBUTION PANEL 

2.1.3 FOR ON LINE TESTS 

4 UII. | T I ION PANEL 

§ ADEN f ) 

THE PROGRAM UTILIZES LOCATIONS 0000-17500 

3.0 LOADING PROCEDURE 

THE STANDARD PROCEDURE FOR LOADING BINARY TAPES IS TO BE USED. 

4.0 STARTING PROCEDURE 

4.1 STARTING 

THE STARTING AOORESS FOR ALL TESTS IS 000200. 

RESTART ADDRESS FOR ALL TESTS IS 
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PAGE 3 

4.2 OPERATOR AND/OR PROGRAN ACTION 

4.2.1 INITIAL PROGRAM START 

STaRPAR fet ae te 

—— 0 RM T-HODER CONTROL DIAGNOSTIC “(ONCE ONLY) 

Nih3 WELTON SOURE SE” AND ALE DILL WaT FOR ea TheuT 

go Pa cae 
~ GARRET ALLE om 

TO RECOVER, PERFORM 4.2.2.1. 

4.2.1.5 THE rere ee AOORESS-" AND WAIT FOR 
1S PROM tHe ° 

4.2.1.6 PP Giteaecd See OH, tate id ee 

i 
TO RECOVER, PERFORM 4.2.2.1. 

4.2.1.7 TET Phe THe try KEYES. SELECTION PARAMETER-" AND WAIT FOR 

Bee eee LATS CRETNN Steere,” ne LINES TO GE TESTED USING 

BITOO = 1 TEST LINE 00 

aes ani PES aanettneeninateminasaeniaamadl = LASS ASSETS 



Bie 2h = Ob wot YEP Line 2 

BITIS = 1 TEST LINE 15 

SB cc OR a a the MS 
Wo SxS FOR THe LIN SELERY PRRTER RCA 

FOL 
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Me Eee TD MATT FOR'AN INPUT FROM THE TELETYPE. KEYBOARD. 
4.2.1.10 cia TO THE 

I WILL 

] THE NUMBER TO BE TYPED 

USING HB61 TEST CONNECTOR-FIRST TEST=0 

L USING DCi1 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=100 

T CT TEST FOR BELL 103A MODEMS-FIRST TEST=200 

T/01 CT TEST FOR GELL 202C MODEMS-FIRST TEST=300 

4.2.1.9 THE PROGRAM WILL ENTER THE SELECTED TEST GROUP. 

4.2.2 PROGRAM RESTART 

4.2.2.1 WITH SWOO=1 

Sey gpbe] ber One PRESSING START. 

PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.1.3 TO 4.2.1.10. 

| 4.2.2.2 WITH SWOO=0 

press Saat 
PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.1.7 TO 4.2.1.10 



OPERATING PROCEDURE 

TEST GROUP 0 16 LINE SCANNER TEST 

TEST INITIALIZATION 

SF EDT BESTS “28 ME sen res 
OPERATIONAL SWITCH SETTINGS 

E eee: 
5.1.3 PROGRAM AND/OR OPERATOR ACTION 

5.1.3.1 WITH u RUN 
aL ity on TEST IS REPEATED 

Be RE RN et th 
Bot REE RE oR ERTL MAE rma 

§.1.3.2 eR ah eee Po eo ea IN 5.1.3.1 EXCEPT THAT 

2 Sk PT 
5.1.3.4 THIS PROGRAM WILL NO LONGER TRACE TRAP WITH THIS RELEASE 

5.1.3.5 WITH SWi0= ACTION WI In_S.1,3. THAT 

Bae eee fe ets em LIM 



TEST GROUP 1 SINGLE LINE CABLE TEST ing 

TEST INITIALIZATION 

SERGE As a 

OPERATIONAL SWITCH SETTINGS 

SAME AS S.1.2 

PROGRAM AND/OR OPERATOR ACTION 

SAME AS S.1.3 

TEST GROUP 2 BELL 103A MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

BE SORTA RET al PR RFP RST He Hl 
OF THAT W NA CAL (Ori) Oct) FOLOMD BY RET: 

PS SPR aE EPR a oT 
DAL RG tL ae Me om 
BS DOPE IPR REDE os 
OPERATOR ACTION TO MAKE TELEPHONE CONNECTION 

STEAL A 
5.3.2.1 PLACE ANSWERING DATA SET IN “AUTO ANSWER” MODE 

Tol



PAGE 7 
5.3.2.2 PLACE ORIGINATING DATA SET IN “TALK” MODE 

§.3.2.3 9 oe ANSWERING DATA SET FROM ORIGINATING 

5.3.2.4 LISTEN FOR TONE IN HANDSET OF ORIGINATING DATA SET. 

we tine on Press “DATA” BUTTON ON 

“DATA” LIGHT SHOULD ILLUMINATE 

5.3.2.5 “DATA” LIGHT ON ANSWERING DATA SET SHOULD BE LIT. 

53.206 DES AD Mes a. 
5:3-6-7 Tre PROGRAN ILL TYPE “SET Skis To BiscomecT’, 

WHEN SHOE IS SET TO 1, THE PROGRAM WILL BEGIN THE 

5.3.2.8 I 
i Peg a Rl NEM LINES. 

§.3.3 PROGRAM ACTION IN CASE OF ERROR 

5.3.3.1 RING ON INCORRECT LINE 

a 
$.3.3.2 OTHER ERRORS 

ete UN le 
EYES eat © «mo 

JO



NOTE: 

5.4 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

OPERATION SWITCH SETTINGS meh 

Bat: Berets Oa TE 
DATA SET MODE SWITCHING 

coh ll AT THIS TIME WILL 

TEST GROUP 3 GELL 202C MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

Bre AS 87h RT PROGRAM WILL TYPE “e02C CONNECT 

OPERATOR ACTION TO MAKE TELEPHONE CONNECTION 

a Ne RI Ry END OF TEST, PROGRAM WILL TYPE 

PROGRAM ACTION IN CASE OF ERRORS 

SAME AS S.3.3 

OPERATIONAL SWITCH SETTINGS 

SAME AS S.3.4 

DATA SET MODE SWITCHING 

SAME AS 5.3.5 

KO1



5.7 

| 

LO 
PAGE 9 TEST RESELECTION 

PERTTI mo alabama aS DESCRIBED IN 4.2.1.8 

CHANGE 
To TOR AND REG! 5 7 agen ome 

: On PROCEED AS 

LINE NUMBER CHANGE 

MOAI. PEE AS ER Be SERS ES aR ne 1 
POWER FAILURE 

LRT Pe ET Ses Phe Sacer te es THE PROGRAM WILL THEN RUSUME TEST EXECUTION. ” EGP EAES.... 

SEQ 0010
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6.0 ERRORS 

6.1 NORMAL OPERATION 

BP EAA BOLE HE 

6.1.1 ERROR MESSAGES 

6.1.1.1 UNIQUE ERROR 

ONLY PC OF FAILING TEST IS OUTPUT TO TELEPRINTER 

AN EXAMPLE OF THIS TYPE OF ERROR IS: 

Md a 
6.1.1.2 TRANSITION DETECTION ERROR 

THIS ERROR W OF I TS Be ceeey HNO OS ole hee 
FORMAT FOR ERROR TYPEOUT IS 

me 
WHE RE TO 

Tibet Fs (arene ® TO 4 NSB OF CONTROL REGISTER 

ON MHICH 

6.1.1.3 SINGLE LINE STATUS ERROR 

TH ri OFF LI ON-LINE 
WEN fre PECTED AO eed bike Satie ase NOT 

FORMAT FOR SINGLE LINE STATUS ERROR IS 

ee we 

"ERASER Vs 

SEQ 0011



NO1 
PAGE 11 SEQ 0012 

6.1.1.4 FATAL TRANSITION ERROR 

Ocouns On A Cite WOT SELECTED FOR Tesfitc. 
FORMAT FOR FATAL ERROR TYPEOUT IS 

Baer farm men 

me Remeece CE OgD CONTR. PTO OW LG THT. DTEUPTED 
6.1.1.4 CONTROL STATUS ERROR 

THIS ERROR WW IN A TEST THAT PRIMARILY MES THE LIN SCAWER 
FORMAT FOR CONTROL STATUS ERROR IS 

Soon Ses 
SSAC EON inn & FP cm 

6.1.1.5 LINE STATUS ERROR va 
ST Oe Line 1G A PARTICULAR STATE, AIO THEN CHECK 

FORMAT FOR LINE STATUS ERROR IS 

oe We 

oe 
SD es a Re See i See Pe 

6.1.2 



6.2.1 

PAGE 12 
SCOPE LOOPS 

SCOPE LOOPING APPLIES OMY TO TEST GROUPS 0 AO | 

AFTER ERROR WALT 

[Eee 
PRESS CONTINUE 

THE PROGRAM WILL LOOP ON THE SAME TEST. 

FROM PROGRAM START 

6.2.2.1 PROCEED AS DESCRIBED IN 4.2.1.1 TO 4.2.1.4 

6.2.2.2 WEN THE PROGR TYPES eT ES ontehe’ SHINeL TO Loop 

O-8-8+9 GH USEE LISTING FOR TEST MUFGER REFERENCE Bester fons) 
6.2.2.4 BE ee LOOP ON THE SELECTED TEST UNTIL 

7.0 

7.1 

7.1.1 

AFTER <CONTROL> 

SAME AS 6.2.2.2 TO 6.2.2.4 

RESTRICTIONS 

STARTING 

FOR 16 LINE SCANNER TEST 

HB61 TEST CONNECTOR MUST BE INSTALLED. 

FOR SINGLE LINE CABLE TEST 

H31S TEST CONNECTOR MUST BE INSTALLED ON MODEM CABLE 

FOR ON LINE TESTS 

NONE 

OPERATING 

NONE. 

Poor uit Der TT LNG. SomER Test 

SEQ 0013



7.4 DEFAULT PARAMETERS (INCLUDING ACT-11 & “XOR™) 

Sooceet 
Bie 92S" RPGEAN GRIPE crus on 
Be: (ER 
wT BRE SNES Sages ore 

C02 
SEQ 0014 —
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EXECUTION TINE 

PAGE 13 

16 LINE SCANNER TEST 

THE TINE FOR 2 PASSES OF THE 16 LINE SCANNER TEST IS 

SINGLE LINE CABLE TEST 

IS pPPROXIMATELY f THE SINGLE LINE CABLE TEST 

103A MODEM CONNECT-DISCONNECT TEST 

Riis ee 
TALE ATR 
2020 MODEN CONNECT-DISCONNECT TEST 

Fae TROT He Moker Nae DY BNE HeeMteer 

PROGRAM DESCRIPTION 

CHISED BY A SET OF COWEN SERVICE ROUTITES AND A KEYBOARD 

ee, : BOLALB METH The OPERATOR TO” Subd MUST, BE SET si, THE PROGRAM WILL 

en ek Oe cosine 

aur ne Ee” 

SEQ 0015
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3. CONT'D 

dE fePcnteb UnriL ine SPemTOR INTERES. 
RewiineD 10 tare Action Enc One Pre Test 16 COMPLETED, 
iui Rune Te FELeTVPE eel. te OR 
GT THE EO OF A ON LINE TEST, A TEST COMPLETE MESSAGE WILL GE 

10. LISTING 
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FOe2 

St » MAYNARD, MASS. 01754 Tew 
;SWITCH REGISTER OPTIONS 

Beans IS INOPERATIVE IN THIS RELEASE) 

ON ERROR 

T 
a6 CONTROL REGISTER ADORESS 

REST: 

ALL TESTS IS 000200 

OFF L TS USING HO61 TEST CONNECTOR-FIRST TEST=0 
L USING DC11 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=100 

CT TEST FOR BELL 103A MODEMS-FIRST TeST=200 
TSCONNECT TEST FOR BELL 202C MODEMS-FIRST TEST=300 

;SYMBOL DEFINITIONS 

SEQ 0017
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;REGISTER DEFINITIONS 
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;LOCATION EQUIVALENCIES 

Betis ui _ 

Heroes =f 

;SOFTWARE TRANSITION FLAGS 
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SCONTROL STATUS ERRO! ICE | atc ERROR SERVICE 
3500 DOP AND ERAT I SERVICE 
;DATA FREEZE SERVIC 
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; TRAPCATCAER FOR ILLEGAL INTERRUPTS 
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SEQ 002
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224 

b 
3 

N02 

;STANDARD INTERRUPT VECTORS 

i Cin 
LOGICAL ;ACT1I1? 

s0 iSERvice AT LEVEL 7 
JMP START ;G0 TO START OF PROGRAM 

SEQ
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o1ssve ooocey éTAAt) nov ter: 24 

SREPLACE THE FOLLOWING BRANCH WITH A "NOP" (240) TO ACTIVATE “XOR™ CODE 
FPPLALLFLSAPLREL ESE SERA GAGE RRALSFETRAAAZESEA SAG ESA PR SESRRERERHSE 

Te ;SKIP XOR STUFF fae 

w
e
 

Se
 

ee
 
we
 
we

 

4 
> 

4 

= ;RESTORE 4 
sTYPED TITLE? 

: “MODEM CONTROL DIAGNOSTIC” 

+ ++ + 
“ae ss | 2 % @ °.8 

OVE _AOORESS OF STATUS WORD TO VECTOR 
INTERRUPT) 
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y 000003 016152 

; 8 iv Ol 

bie Giese gieigy veer 

7? 000007 016156 T 

Hs BS eng 
p72 

cO3 

an 
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REGST1 
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O
 

V
E
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S
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, 
7 

+ ET foonees OF’ Line STATUS REGISTER 
;GET LINE SELECT PARAMETER
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' y 
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4 Biees2 
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ESTAS) TSTPNT 

7 99708 016200 STATOR: —_ 

sn} 
7 016200 016234 

rv 
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ee te Bi? ff eal 
eo? 016176 a 
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#340, (SP) 

TIPFLG 

w
e
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FRE ie St 

SEEAE Epo ows 
+ EY OP PRIORITY LEVEL 
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tat testis HS
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E03 

TIPFLG 
§ 

A 

SCM 
reo! 

itp 
a 

; TELETYPE KEYBOARD INTERRUPT SERVICE ROUTINE 

el 
ie a 
Tree tv" NEW 
; VECTOR AND 

Mee ons tw cer en
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Nenlehat ee etheS Bt siaris 
re arariraue 

014220 INITI: ;TEST CONTROL STATUS REGISTER 

PST Line situs Recisiek 
RESTON SRT CAD, Owen 
CAN BE 

Ba IHERPY BEBE sr 

Ay
 

Ag
 

hy
 
A
y
 

Ay
 

A 
ar

at
at

e 

014212 

SINTER, SOHRCSR 

SINTENA, DHFS 

pooreg guaizy Gbinu 
ponte Bi 

bene 
E: = NO 

eck pie ITERATIONS, LOOP 

VERIFY THAT “DONE” CAN BE SET AND CLEARED 

, ; DESIGNATION mae a a , = 
en i | ee 

NO 
Meck FoR ITERATIONS, LOOP 

VERIFY “MAINTENANCE MODE” CAN BE SET AND CLEARED 

gis aracy So: pe peepee «ET Ueda ar 
rs 

NO 
Creek FoR ITERATIONS, LOOP 
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BRINGS 

013736 

SEQ 0031 

;VERIFY THAT “SCAN ENABLE” CAN BE SET AND CLEARED. 

TY 

th ee 

[gene 
ECCer 

BS BR Bt 

CHECK FOR ITERATIONS, LOOP 

NBUR Rat RS 1 SLAP EPEAT ce 
mS ge Sh py gees 

{Saree 
iar 
Ror te 
ELS Belo 

peat rte ana ot 
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ee oY Le INTERRUPT OCCURS WITH “INTERRUPT ENABLE” 

-sNPuPY Ter st cy 
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CO+CS+L INENA+ TRMRDY 
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REPKE RIEL, STATS SB, TBRSET#ONS om 
CKTRAN 

1 
' 

O11SS6 104023 CHEE ze rast ias § AAD STATUS 
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12216 thera 
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: 0 0 “4 i. a ” ny srs ren 
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;DISCONNECT SEQUENCE REQUESTED 
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CKTRAN 
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Oe FL he § FP ANSE u 
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He > | . 3 oa 

; ATUS ERRROR 

i use SITION ERROR 

517 ‘a tire te SITION ERROR 

;TYPE “202C TEST COMPLETE” 
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kleine ao Weak Lies 

i al 
* Ki i ATERMUPT FLAGS RIND 

; INTERRUPT ON INCORRECT LINE 

;RECORD TRANSITIONS FOR ORIGINATE LINE 

D0 140; | ee i: ET Aine TRANSITION BIT” 

@ tee bie ) , ESA ARPT 
De 0124 001403 : eo 

RENE BEA BO casa, i 2a span : F IVE 
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;EXIT TRANSITION DETECTION 

aed EP ASA 
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tts 

TRANX 1 
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; TYPE “ORIGINATE 
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Ee ARES OR Les 
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100! SETUPS: SINTENA 
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Sn ae ee 
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{e iB a aa 1 Pe 
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a ee 
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SELECTED onlcinate AND ANGER Lines 

P
e
)
 

ene 
vale 

sPeatestacls 
ctakeestaaticts 

al, 
T
R
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;DID CORRECT TRANSITIONS OCCUR 
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tetBhr 3NO ' 
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IMP te sGET ADDRESS OF FIRST TEST 
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Se Biusee fisrs> Bick oxwueo “RS 
S08¢ Dives 1e737 O1MGIY O1WN2 

ST PR Es 
CLR ERRFLG 

acs 

TS OUTPUT TO TELEPRINTER 

OF rest Tha — 

oa 
; TRANSITION DETECTION ERROR SERVICE 

;FORMAT FOR ERROR TYPEOUT IS 

Pee 

;ON-LINE STATUS ERROR SERVICE 

;FORMAT FOR LINE STATUS ERROR IS 

ie 

Ba ER 
ROY SPLIREL eRe 
a mee Bee 
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iEGareit FOR PATA TYPEOUT IS 

eo 
= je RMS Gay he BUGe Bt Whe had SG PTE 

7 Bivsoo Sis7a7 O19as3 o1wen “ foy Strath enrese te ae me 

‘ Biasia boosie NSS? OUNNSe + tl + 

; ‘FORMAT FOR CONTROL STATUS ERROR 1S 

oe 
je SS TREENER GTS SES BF PRE co 

014316 012737 O16274 O1442D ERRCS: MOV — sNSTATE,ERANSG cd aoe 
itech ee O14S44 014432 mv SER TOR ERTS 

;LINE STATUS ERROR SERVICE 

;FORMAT FOR LINE STATUS ERROR IS 

me ie ee 
Reese Mair Jie @ Bn 

Be Oe BE BINGE ORS oy a 

SEQ 0081
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020000 177570 ERRGEN: 
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- ed 

B05. 016172 

008737 016172 
papee ar, 

ie 014420 

b13700 016224 

51573? 000001 016172 .4: 
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;ERROR HALT SERVICE 

T 
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opus, on 

SAVPC, RO 

#1, ERRFLG 

Ra DEI BES 
ifioe Peat Peer 
iTF ERROR OCCURED FLAGS! 
: +2 OF CALL TO ERROR ROUTINE 

TYPE ERROR MESSAGE 

;TYPE DATA 

;RESTORE RO-RS 

es BOR rane est 
ech @

e
e
v
o
e
w
e
 
S
e
w
e
 R
o
s
 



pees meri 27(663) GJAN-76 11:26 PAGE 47 

ERTABO: 

ERTABI: 

ERTABe: 

ERTABS: 

GO7 

; TABLE S OF DATA FOR ERROR TYPEOUT 

; TABLE FOR TRANSITION STATUS ERROR 

;CONTAINS EXPECTED TRANSITION STATUS 

;CONTAINS RECEIVED TRANSITION STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

;CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

;CONTAINS EXPECTED CONTROL STATUS 

;CONTAINS RECEIVED CONTROL STATUS 

;CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

;CONTAINS NUMBER OF LINE UNDER TEST
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;GET POINTER TO TABLE OF DATA 
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015024 

015026 

015002 

015026 

015024 

016224 

; INTEGER BINARY TO ASCII CONVERSION COMMON ROUTINE 

ne MS 
I : BES to escrt 

c Teh I at tox, 

BINASB: =(R1), (RY)+ DIGITS 

ie fy 
ne PRECISION UNSIGNED DIVIDE LOOP 

Biviis: ") Bivipe,o1vis 
4 DIVCNT 

DOIVIA: y »OIVIS 

VIS, DIVIOH 
DIVIC: M 

(PC)+ 
DIVCNT: 

aye vibe 
VIB: HALT 
VIDL: 
VIDH: 
VIS: 

;SAVE PC OF TEST THAT FAILED AND RO-RS 

SVOSP: NOV 4(SP) , SAVPC 

;SAVE RO-RS 

EE 
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ein Put Mut 
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MOV s JPY ; NPUT BUFFER 
‘ Ee 4 ; T 

i <t , 
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A 595, 

( ) : i 5354 (hs . 
365 01536 ZTPOBR a or TERA i 
a3 537 : ! ;WAIT TO FINI 
zt “yy! * my VED od + +» : 

5 4) INSTRB $ Bro. cone H, : Te no NE e-teuuest INPUT 

t BR INSTRI 

;CONVERT ASCII STRING TO OCTAL 

INSTR2: MOV #INBUF RY ;GET POINTER TO ASCII STRING 

ne EAT FAR 
Lea tm. oer 
ep enaTe, Tm, een LIMITS 

;MULTIPLY DIGIT BY 10 (OCTAL 

SFi
st 

=
 

NSTRO ;GET NEXT DIGIT 

; TEST NUMBER TO SEE IF IT IS WITHIN LIMITS 

a 
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R3, STORE ir NUMBER 

;SAVE RO-RS ON PROCESSOR STACK 
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;PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

a RES One Riek POINTER 
(SP)+! 
(5P)4'R4 
(SP)+; 
(5P)4' 
(SP)+' 
(SP)+ 

art, ;SET UP FOR POWER FAILURE 

‘age 

T ot INTR UML 
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; INDIRECT POINTERS 

: AO ie bd Ge 
;PROGRAM VARIABLES 

Ba CHAR/COUNT 
; STORAGE FOR FILL COUNT 

ee aM call -ASCII ;STATUS ERRORX"EXP RECO; 

114 047111 O20105 MLINER: .ASCII ;LINE ERROR“"EXP REC LINE SELQ; 
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;LINE ERRORX"EXP REC LINES; 

; TRANSITION ERRORX"EXP REC LINES; 
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 ;X°X"DIAL ANSWERING DATA SETx"@; 
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3%"%" 103A MODEM CONNECT-DISCONNECT TESTx"@; 
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3%"x"202C MODEM CONNECT-DISCONNECT TESTX"@; 

3%°X"ORIGINATE LINE-@; 

3 X"ANSWER LINE-@; 

3%" 103A TEST COMPLETEX"@; 
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 ;*"202C TEST COMPLETEX"@; 

;X°SET SWOls] TO TEST DISCONNECTS; 
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MPF1; .ASCIT ;-CURRENT TEST WILL RESTARTX"9; 

;ENT DISPATCH TABLE 
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