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B01 
IDENTIFICATION 

PRODUCT CODE:  MAINDEC-11-DZDHK-C-D 

OUT NE: LTIPLEXER DIAGNOSTIC 
DATE : 21 AUG 1976 
MAINTAINER: DIAGNOSTIC GROUP 

oe ee a 
USES EPTEL OLES ACETESD AP fe 
SS REPL AE I SSS BLEEP 

COPYRIGHT (C) 1971, 1976 BY DIGITAL EQUIPMEN CORPORATION 

SEQ 0001



col 
1.0 ABSTRACT SEQ 0002 

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

Re, gees TS DIVIDED INTO FUNCTIONAL TEST GROUPS AS 

cor GAT a er 
Sar 5: Fon Soec ROBERS 

EQUIPMENT 

ia oe ua THOU TH AT Leet me 

a EERE wm 
heen tter s TO TEST CONNECTOR 

2.1.2 FOR SINGLE LINE CABLE TEST 

4 T TO THE DISTRIBUTION PANEL 
W315 

2.1.3 FOR Oi LINE TESTS 

ite ieee 
3.0 LOADING PROCEDUAE 

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

4.0 STARTING PROCEDURE 

4.1 STARTING ADDRESS 

THE STARTING ADDRESS FOR ALL TESTS IS 000200. 

RESTART ADORESS FOR ALL TESTS IS 000200 

a
:
 



DO1 
4.2 OPERATOR AND/OR PROGRAM ACTION 

4.2.1 INITIAL PROGRAM START 

SHORE EE HH 
NOTE 

(*HHHHHHHHHHHHHHHHE 

Sanat a ga Om 

ora Bennie Lonbiné Instructions) 
4.2.1.1 

ae REGISTER IS LOC. 176 

ee Ee Aaeeea ee 
SRE IOOOKK R10 SECTION 5.1.2 FOR OPTIONS) 

4.2.1.3 ro le Mant ty } bpepaie 

4.2.1.4 TYPE A THREE OIGIT Cort) WHI IS THE 

De ay eee Fie we, oe RR 
Reeser age ee 

TO RECOVER, PERFORM 4.2.2.1. 

4.2.1. P TF 2.1.5 Te re Yr STeR ADORESS-" AND WAIT FOR 



4.2.1.6 a SE a all 1 

RRR eR AE il ne 
TO RECOVER, PERFORM 4.2.2.1. 

4.2.1.7 Hs ig sg a SELECTION PARAMETER-" AND WAIT FOR 

Nee Ere ta eS Oe eee De 

HEL Bie 
sone =1 TEST LINE 15 e 

REDS HEH SPAETH, DT 
cna aba wrarmaar roe aor 

11 ee ee ar 

eR A Temes ORSTT ocr OCTAL By ONG TO THE 

T 4 ae 
«Baptists 

USING H861 TEST CONNECTOR-FIRST TEST=0 

USING DC11 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=100 

Se FOR BELL 103A MODEMS-FIRST TEST=200 

TAI TEST FOR BELL 202C MODEMS-FIRST TEST=300 

4.2.1.11 THE PROGRAM WILL ENTER THE SELECTED TEST GROUP. 



FOl 
4.2.2 PROGRAN RESTART 

4.2.2.1 WITH SWOO=i 

Seek Sits TEEN Tic ree 
PROGRAM WILL PERFORM AS DESCRIBED IN 4.2.1.3 TO 4.2.1.10. 

4.2.2.2 WITH SWOO=0 

5.0 

§.1 

§.1.1 

§.1.2 

aaneOr Tues Sl TOH REGISTER IS LOC. 176 

DESC N 4.2.1.7 TO 4.2.1.10 ee tL Seema © DESCRIBED J 2.1.7 TO 4.2.1 

TEST GROUP O 16 LINE SCANNER TEST 

TEST INITIALIZATION 

pa ol ee tp “16 LINE SCANNER TEST 

~ ERR 
Ba aren rr. thn be ACCOPPLISMED BY 

OD SAP Lthes REWARD Fas? OT TA TO 
2) nee i sttwntistn (XXXXXX IS THE OCTAL CONTENTS 

3) eee i oline ata: THEN THE OPERATOR CAN DO ONE 



GOl 
miss SPIT eS UOT ciStet 

foot <CR> FIRST KEY THE SOFTWARE SWITCH 
WILL NOT BE CHANGED. 

8) TO Snrn, SAD FS CEPRESTED HEN NE PROG MILL SD WU 

ee Bia 

§.1.3 Gt ha ae 

$.1.3.1 WITH eae he, po rest 8 era 

ee fr Wu Sia s ust” "i Me 
ion ERR OS tte ore TYPE AN APPROPRIATE 

5.1.3.2 ed IN 5.1.3.1 EXCEPT THAT 

oe eae ERS Wrteasan 
rey he Prana i Lg ie feSi ra FALE 

5.1.3.4 THIS PROGRAM WILL NO LONGER TRACE TRAP WITH THIS RELEASE 

§.1.3.5 ErTER a ENAOR HO ACT De phichin litt tivepinte y THAT 

THE NEXT TEST IN SE 



$.2 

$.2.1 

$.3 

5.3. 1 

$.3.2 

HO1 
TEST GROUP 1 SINGLE LINE CABLE TEST 

TEST INITIALIZATION 

shied nls eae 
OPERATIONAL SWITCH SETTINGS 

SAME AS 5.1.2 

PROGRAM AND/OR OPERATOR ACTION 

SAME AS S.1.3 

TEST GROUP 2 BELL 103A MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

BEER ES DoT al PDEA Hel 
BE REPS REBT PE: INTE 
PS SE Pn ME TE sot? MA 
TYPE ee OF THE LINE YHAT WILL ANSWER THE CALL 
(0-17 ) FOLLOWED BY < >. 

BS TP HLS INP RD EEE ors 
OPERATOR ACTION TO MAKE TELEPHONE CONNECTION 

FEN Ea 
5.3.2.1 PLACE ANSWERING DATA SET IN “AUTO ANSWER” MODE 



I01 
$.3.2.2 PLACE ORIGINATING DATA SET IN “TALK” MODE 

$.3.2.3 pe. pie ANSWERING DATA SET FROM ORIGINATING 

5.3.2.4 LISTEN FOR TONE IN HANDSET OF ORIGINATING DATA SET. 

We ating pate tr “DATA” BUTTON ON 

“DATA” LIGHT SHOULD ILLUMINATE 

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

5.3.2.6 THE PRogRam WILL NOM WAIT FOR 

5.3.2.7 IF THE COECTION HAS BEEN PROPERLY ESTA ~ 

WEN TTY KEY. 15 STRUCK, THE PROGRAM WILL BEGIN THE 

5.3.3 PROGRAM ACTION IN CASE OF ERROR 

5.3.3.1 RING ON INCORRECT LINE 

ea IAL. 

"RE TT SC a 
yee ON TO TH a eal 

ul cas, a IN 5.3. DAD THE Proc 



5.3.4 

JOl OPERATION SUITCH SETTINGS 

PO Deen ie herds th 
Kot Sans BY gett PhP uae sth 

CONTROL : 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
Peete, bee. At me FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 

1) OE TP ts PS tn Py, a yoo INTO 

2) he isin (XXXXXX IS THE OCTAL CONTENTS 

DET Te oling at ie ae See RE UES Se Be Oe 

"Re PANY eSB 
FIRST KEY THE SOFTWARE SHITCH 

B) IF A CONTROL Y <tUD IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 

Sil3=}+ SepncesEreor TyPEOUT 

DATA SET MODE SWITCHING 

EER 
Aas Pen. 



5.4 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

KOl 
TEST GROUP 3 BELL 202C MODEM CONNECT-DISCONNECT TEST 

TEST INITIALIZATION 

Se ee tthe PROGRAM WILL TYPE “202C CONNECT 

OPERATOR ACTION TO MAKE TELEPHONE CONNECTION 

Se eh ee. END OF TEST, PROGRAM WILL TYPE 

PROGRAM ACTION IN CASE OF ERRORS 

SAME AS 5.3.3 

OPERATIONAL SWITCH SETTINGS 

SAME AS S.3.4 

DATA SET MODE SWITCHING 

PES lsh 
TO Aen TEST TYPE SCORTOL Co. PROGRESS, AND SELECT 

BS GOR ST REI BELT Bastoos 
PROCEED AS DESCRIBED IN 4.2.1.8 

S CHANGE 

ioe 
LINE NUMBER CHANGE 

La ne, 
PELE AS a Ba FER Da ne 

SEQ 0010



$.7 
LOl 

POWER FAILURE 

Be CE aD," BSC BEY Me 
Se a indy a 
THE PROGRAM WILL THEN RUSUME TEST EXECUTION. 

NOTE: a I Le role 

BS POSSPE WN «x 
Tes SPE A ERS EBT MEME RESO oT 
6.0 ERRORS 

6.1 NORMAL OPERATION 

a ie 
EF SEE EPIL Re 

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: 

- AN AT THE WRONG PRIORITY 
b: A REGISTER BI WAS NOT CLEARED BY RESET 

SEQ 0011



MO1l 
6.1.1.2 TRANSITION DETECTION ERROR SEQ 0012 

Beets WRT ee oe he les 
FORMAT FOR ERROR rl: TS 

be ee ie 

"Reais WIbmeY Fs , TO 4 MSB OF CONTROL REGISTER 

ON WHICH ERROR 

6.1.1.3 SINGLE LINE STATUS ERROR 

THIS W ANY TEST, OFF LINE OR ON-LINE 
en fre DeEcTeD a REED LIfe Sratus ae: ROT 

FORMAT FOR SINGLE LINE STATUS ERROR IS 

ak 
~ Seth uN T ATs 



NO1 
6.1.1.4 FATAL TRANSITION ERROR 

Oceans ON a Like NOT SELECTED FOR Testing. rT 
FORMAT FOR FATAL ERROR TYPEOUT IS 

acne Pate, Enon 
CSTAT ply 

ON EEC Cot Be at NE 
6.1.1.4 CONTROL STATUS ERROR 

THIS ERROR OCCUR IN A TEST THAT PRIMARILY 
INVOLVES THE LINE SCANNER 

FORMAT FOR CONTROL STATUS ERROR IS 

Seen Bos 
em er lh Me 

(ACTUAL) STATUS AT TIME OF ERROR 

6.1.1.5 LINE STATUS ERROR 

BF POLS PAR LIA, NS HET 
yy 
eS Se BP 
ee "tie eTaue at The Bae 

WHICH ae 
00= une ON WHICH THE WAS OPERATING 

6.1.2 REPEATED ERRORS 

Ene Rn ea Re Seer ee 

SEQ 0013



B0e 
6.2 SCOPE LOOPS 

NOTE: SCOPE LOOPING APPLIES ONLY TO TEST GROUPS 0 AND 1 

6.2.1 AFTER ERROR HALT 

Re PSE AE ES hE! 
THE PROGRAM WILL LOOP ON THE SAME TEST. 

6.2.2 FROM PROGRAM START 

6.2.2.1 PROCEED AS DESCRIBED IN 4.2.1.1 TO 4.2.1.4 

6.2.2.2 WHEN THE PROGRAM TYPES TEST" 4,867 SHI4=1 TO LOOP 

®-6-6-2 OH (SEE LISTING FOR TEST MURGER REFERENCE DestGwaT ions) 
6.2.2.4 ee a LOOP ON THE SELECTED TEST UNTIL 

6.2.3 AFTER <CONTROL> 

SHE AS 6.2.2.2 TO 6.2.2.4 

7.0 RESTRICTIONS 

7.1 STARTING 

7.1.1 FOR 16 LINE SCANNER TEST 

H861 TEST CONNECTOR MUST BE INSTALLED. 

7.1.2 FOR SINGLE LINE CABLE TEST 

H31S TEST CONNECTOR MUST BE INSTALLED ON MODEM CABLE 

7.1.3 FOR OM LINE TESTS 

NONE 

SEQ 0014



7.2 

7.3 

7.4 

C02 
OPERATING 

at cee ae te BS AES 
DEFAULT PARAMETERS (INCLUDING ACT-11 & “XOR™) 

SEQ 0015



8.0 

8.1 

8.4 

002 
EXECUTION TIME 

16 LINE SCANNER TEST 

ne ye ee - 5 ene 16 LINE SCANNER TEST IS 

SINGLE LINE CABLE TEST 

Te OS Se rte ain Ree SINGLE LINE CABLE TEST 

103A MODEN CONNECT-DISCONNECT TEST 

on Y uy 
TS A RING 

SIGNAL Ire 
“SET SWDl=1 TO DISCONNECT”. 

='b & : 8 p hile 

IME PROGRAM TYF 

202C MODEM CONNECT-DISCONNECT TEST 

nee Ae ale RY Ser Ne HER 
Hi ica re eb toe 
PROGRAM DESCRIPTION 

ASM SPE a SRI SeTBCS ARTE veo 

13 

PU Vt >: UI 
=: > S ot,. 

Bein’ OLAoc NTH IME OPERATOR TOUT met =], THE PROGRAM WILL 

Te 0 re ter Te _ RPE 
5 DEE A eR 

SEG 0016



E0e 
3. CONT’D 

ESS SEER 
iS WET ETA Re BE PSE Hn 
aT END OF INE TEST PASS, THE PROGRAM Stu. INS THe eel 
AT THE END OF AN ON LINE TEST, A TEST COMPLETE MESSAGE WILL GE 

10. LISTING 
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FOe 

oe DIAGNOSTIC 

FECHA Unkits HEF PANN ORR, MAYNARD, MASS. 01754 

roo! 
LINE ION ONLY 

HB Ee Gertiten ut oe TO SUPPORT THE SOFTWARE SWITCH REGISTER. 

; 

: 
; 
f 

: IC LOADING OF THE SOFTWARE SWITCH REGISTER. 

;SWITCH REGISTER OPTIONS 

TEE nas IS INOPERATIVE IN THIS RELEASE) 

USING HB61 TEST CONNECTOR-FIRST TEST=0 

USING DC11 TEST CONNECTOR AND MODEM CABLE-FIRST TEST=100 

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

TAI T TEST FOR BELL 202C MODEMS-FIRST TEST=300 

: 

;SYMBOL DEFINITIONS 

SEQ 0018
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;REGISTER DEFINITIONS 

;LOCATION EQUIVALENCIES 

autY. Ps pau ;PROCESSOR STATUS WORD 

| i ae ES ae oe 
;CONTROL STATUS REGISTER BIT FUNCTIONS 

;LINE REGISTER BIT FUNCTIONS 

Re a a 
es Eee: Sia 

eee 
;SOFTWARE TRANSITION FLAGS 

Se. «en Ie at er 

1 
1 
1 
1 
1 
1 

= 

i 

| 

: 
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; INSTRUCTION DEFINITIONS 

Strcx 1 Hor 

2 if 
;EMT DEFINITION TABLE 

TERROR $e SERVICE 
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102 

iS 1 ;TRAPCATCAER FOR ILLEGAL INTERRUPTS 
144 oo00co .20 
i “REPT 200 

HALT 
48 .ENOR 

SEQ 002)
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;STANDARD INTERRUPT VECTORS 

nies ~ PFAIL ;POWER FAIL 

ae Hen BP pals 
;ACT11? 

SERVICE A LEVEL 7 
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001100 1 INP START :GO TO START OF PROGRAM 

2
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0) 

cones fia! 
i SReT eS secre 
;SET UP STACK POINTER 

;SAVE VECTORS 

SET UP FOR TIMEOUT 
tPETERENCE HARDLARE SNITCH REGISTER 

;ENABLE TELETYPE INTERRUPTS 

ge 
C
S
S
S
S
s
 

ye
a 

ye
ss
 

Sh
e 

2 
FOLLOWING BRANCH WITH A “NOP” (240) TO ACTIVATE “XOR™ CODE 

gy ;SKIP XOR STUFF 

be og EE 
* re ge 

: , 

da ee 
1 ETYPE "MODEM CONTROL DIAGNOSTIC” 
Hoya TIFLG Ps TATITLE TYPED FLAG 

er so RESTORE TRAPCATCHER 
ART NO 

ae i i ives ~ 7 VecTOR R AN REGISTER AOORESS 

oe Hees, SHR saoabys SHREG? 

” BP uae ifheut v ETO én REGISTER ROGRESSES 
— ee Sales te FR Mota totter 

SEQ 0023
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“J ge b1S777 ONG Bias VECSTA: ROY pare, aoe Al ca fae WORD TO VECTOR 

: VECT 
GAL INTERRUPT) 

001406 062737 poco! rips pa ed ; 

Bi fees BRS AIS i veh 
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GET VECTOR 

eT is 

ial ee
 

° 
3 

e73/ O00003 O16600 1S: 

er 

37 ©Q00007 O16604 1S: 

Us , Hes tear REGST1: Ty Tp AUORESS GF’ LINE STATUS REGISTER 
;GET LINE SELECT PARAMETER e

k
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001100 STARTN: 

X1A: 

X18: 
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SR
GO
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M02 

BT Pome TO Tet fee 
;TRY AGAIN 
‘CET MOPBER OF FIRST TEST 

Hg eek ner ome 
;SET UP PRIORITY LEVEL 

ao 
‘Siatiestine
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17-MAY-76 13:35 PAGE 9 SEQ 0026 

; TELETYPE KEYBOARD INTERRUPT SERVICE ROUTINE 

KBDINT: GR TIPFLG ;CLEAR TEST IN PROGRESS FLAG 
‘i fe e a be we ;CLEAR SOFTWHRE INTERRUPT FLAG 

e00e Giese rove THP1 
IF < > ae 400 

607 1 

273, ee 015254 KBOINI: 

CT NEW TEST 

ne ue 14 015254 

} - 
po220 

, Hed Mad AS EPO 
VECTOR AND REGISTER ADDRESS 

6 ene 
keoing emi Psa ied 

ah A : 
y 

o
n
d
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 g 
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000176 016620 

37 000007 O1S2S4 ;IS IT <t@ 
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Minit ae 
TYPE 

_ 

t ae 

One — ENABLE” CAN BE 
; ° 

014356 

Bo1b00 Bisébe 

014364 INIT1: 

T ° 

gon pram im 
oon) 14329 

govson guaemy Cina: 

Bry 

B03 

SINTENR, SHES 

SINTENR, HPSR 

HVPE le LIne SOMPER TEST 
;TEST CONTROL STATUS REGISTER 

EST Line STATUS Re 
RETIN E" =, or 

19, FoR ITERATIONS, LOOP 

; VERIFY THAT “DONE” CAN BE SET AND CLEARED 

—_ 

;VERIFY “MAINTENANCE MODE” CAN BE SET AND CLEARED 

f 

SERN, SOR 

SPRINT, SOMA 

ree DESIGNATION 
: SET 

; 

{Meck FOR ITERATIONS, LOOP 

; T 

iRMECK FOR ITERATIONS, LOOP
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; VERIFY THAT “SCAN ENABLE” CAN BE SET AND CLEARED. 

T4: ; I ION 

ai Sm eens =| ETE Bl wn 
3NO 

i ie es a ee 
3NO, ERROR 

eCoPe ;CHECK FOR ITERATIONS, LOOP 

iVERIFY THAT “BUSY 18 GLEARED WEN “stan ERA@LE” 15 cuEARED 

a me oy eee 
ea oeat at lee 

‘BRECK FOR LOOPS ITERATIONS 

iYWTERRUPT IF INTERRUPT ENROL Be lb, a 
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ET to FBT OD ATER PT OCCURS WITH “INTERRUPT ENABLE” 
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; Ack — 

SEEK FOR ITERATION. 00 

SENERRUPT | mS eM e ert te “hone oe SET AT PRIORITY S. 

SPR GTE TI 
nftamer 

BIS 

7 iy 3 2 eRa Pe 

siedheiialaihee’: SET AT PRIORITY 4. 

PROCESSOR ae 
aoa teva 

ig cor 
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S63 O032b6 104002 INT78: SCOPE 

FO3 

;CHECK FOR ITERATION, LOOP 

———_ 

SEQ 0031 
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ar3its 

ee 

TIS: 
777% Intio: 

G03 

; VERIFY THAT AN I 
ENABLE” 

WITH “INTERRUPT NTERRUPT OCCURS 
SET AND “DONE” SET AT PRIORITY 0. 

ia neg ot 

2
 
e
u
a
a
s
 

;NO INTERRUPT, ERROR 

Hiatal PRTERAP ONE 
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NTERRUPT, ERROR 
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fntiSe: Stobe 

HO3 

tRMTEN Por SMTERATtONS: Codes



103 
DZDHK-C_MACY11 27(732) 17-MAY-76 13:35 PAGE 17 SEQ 0034 
OZDHKC.P11 

; VERIFY THAT AN INTERRUPT WITH “INTERRUPT 
;ENABLE™ SET AND “DONE SET A as 

i ie 19A, aoHnvec : 
1 irs : UA once oe vice Paton 

012774 Noe @DHMCSR 

of _ ae ROU eer mesrg, se 
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OZOHKC.Pil 

; VERIFY THAT ALL LINE CAN BE WRITTEN INTO AND fREAD BACK FROR LIN COUNTER 
(fht: 

are7i8 
4 016712 LINTIA: 

ee 
ITERATION, LOOP 

FREEZE 
mn LINE NUMBER 

me LINE ‘ IN CSR 

;CHECK FOR ITERATIONS, LOOP 
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Ve ve ae 

SE
IS
RE
ER
 

SS
B 

SR
RE
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+ 
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@ 
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¢ 
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+. 
¢ 

Ph
FS
eK
 

tf ge STATUS 

0200 O25 te , OHACSR eae pd REGISTER 
0 d000e sie” ity Op LOCATIONS 

Be aut BiseTe nenmia: ra ie Ai: Ab 

i pie at TP REGISTER 
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BRIT FOR Transl Tone To OCCUR ON SELECTED LINES 

S
R
S
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* 
2 t=
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, 
Fo
. 

tha
kd 

tb
a 

tbei
bal 

ot
e 

BS
T 

Tl 

O
b
 
e
h
 
e
a
e
 

ar AT ARE T= 
104022 

SRB were 
WAITRN 

EEE TD 
CKTRAN 

SECTX+CO+L INENA+ TRMRDY +SECRX 

SECRX+RS+C0+CS+L INENA+TRMRDY 

e
a
s
 8

3 

iSET SECGnGAry RECEIVE On ANGER LINE 
;WAIT FOR TRANSITIONS TO OCCUR 

is? ena ON 

N
M
N
O
O
G
 

2
8
 

8
 

S
E
S
S
L
S
e
M
A
S
R
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r
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oa
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o
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n
s
e
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x 

T 

cK Pee OS Ry STATUS 

aoe 

l
O
w
m
M
u
r
w
m
o
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2 
EF 

ts 
mt
 

in
e 

ts
 

sa
e 

r 
My
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|
 

ae
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= 

c
g
 

n
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Ser see 
ei STATUS ERROR 

INE grin ERROR 

L ITION ERROR 
CKI
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191 
191 

1 

ii 1 
i ie me i 

1 

0120S 104023 

02
 

9 
= 

Pe
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w 

Go
 

pu
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Qu
e 

ue
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o
m
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t 
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t 
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s 
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G
o
 
b
e
 

Bo
w 

He
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ha
e 
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Ga
n 
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s 

fu
t 

Fa
s 

Ba
e 

Fo
o 

fa
s 

fe
e 

b
n
 

Ge
s 

Bo
 

h
t
 

Fa
e 

fa
e 

R
a
 

pa
 
ta
et
 

PS
E 

Pe E
E
T
 

TO 

Be PHONE TOSS RAR Sey nes 
ae T202F : Hoy L INORG, SDHACSR sSET_LINE COUNTER sto ORIGINATE LINE 

MER Hine RGB RRLEL OE UE 
WAITRN ;WAIT FOR TRANSITIONS TO OCCUR 

;CHECK FOR CORRECT STATUS AND TRANSITIONS ON 
;SELECTED ORIGINATE AND ANSWER LINES 
CKTRAN ete ITI mA STATUS 

* OF I 
LINENA+TRMRDY 3 EXP Mi 

7 TER TUS BITS 

LINENA+TRMRDY ; AND 
; BITS 

ronson : iS. 
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i 
tBRIT FOR TRANSITTONS ON SELECTED LINES 

12122 013777 016676 OOWYSY T202G: MOV § LINANS, 2DHNCSR ‘ sSET LINE COUNTER TO ANSWER LINE 
1% tel ° oo0004 oo44S0 Sctnrr 8RS, JOHMLSR SET REQUEST TO SEND 

1 12140 1 WAI TRN ;WAIT FOR TRANSITIONS TO OCCUR 

ae for T T STAT TIONS ON 
: GI 

ise ‘eu gen HO STATUS 

ve RS+C0+CS+L INENA+TRMRDY 

i710, 
: CO+LINENA+TRMRDY : og 

aaa I 

Caren TRANSITION 

ee
e 

it
. 

ti
t.
 

te
te
te
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te
, 

e
l
e
s
 

‘ 
T 
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O
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2
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Be
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EL FRI Ts ALE BLN ines 
ROBERT WAS GR Roemer Ue 
Sein ;WAIT FOR TRANSITIONS TO OCCUR 

SELECTED ORIGINATE AO 
104023 

000167 RS+CS+CO+L INENA+ TRMRDY +SECRX 

000133 SECTX+CO+L INENA+ TRMRDY +SECRX 

e
s
a
a
a
 

CKI 
Nw iit TRANSITION ERROR 
NUE CHECKING 
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S
a
a
g
 

RATT FOR TRANEI TIONS $0 OccUR ON SELECTED LINES 
: x un @DHMCSR 

a De iee 
seme boner Ln 

HG. 
;WAIT FRO TRANSITIONS TO OCCUR 

Ww te ON 

ae yy STATUS 

a 
TUS BITS SET 

i AND 
ATUS BITS 

e
e
e
 

we
 
w
e
 

we
 

w
e
 

ee
 
e
s
 

- 
4 

eed 

SEG 0067
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DO6 

Cock pee oo 
ean aii DETECTED DURING THIS TIME WILL BE 

nov Pigg sete, reves hee POR RING 
MOV SSCNENA+ INTENA , @OHMCSR vert 

vit 2) = 
;DISCONNECT SEQUENCE REQUESTED 

: FRESE specs, Pier. 

ee cx ;WAIT FOR TRANSITIONS TO OCCUR 

CTED ORIGINATE LINE 
LINE
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sCHECK FOR CORRECT STATUS AND TRANSITIONS ON SELECTED 
S ORIGINATE AND BaMER Lines 
CKTRAN 

LINENA+TRMRDY 

LINENA ; 
) ; 
0 ; 

; ERROR 

: teat ; TIONS ERROR 
T202J1: ; 
T20eJ2: “ fit 
sennets te ; ae ITION ERROR 

° PC : Me Me une 
20274: ORIGINATE LINE TRANSITION ERROR 

NUE CHECKING PC ; 
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| 
sDETECT AND, RECORD TRANGITZONS ON SELECTED 

ee se Bo onfcfrare Inet wesrectiveLt AND ORGFLG 

;BITO=1,SECONDARY RECET ae 

ae 
Tt ee 
ce: Pao 

O
-
-
 

0 
— 
O
P
 

— 
bh
 
o
h
 

b
o
 

e
e
 

On
e 

fa 
fe
 

fam
e 

fae
 

Gam
e 

un
 

me 
Bae

 f
e 

h
e
 

FATEX ; INTERRUPT ON INCORRECT LINE 

;RECORD TRANSITIONS FOR ORIGINATE LINE 

oom Bg FAS POR 
om Si A, SB AS 

“~ sco BE 

Ser, Bitoes O70 coca: BIE 4 sete CRY sIF SECONDARY RECEIVE 

ee i eee 
BNE TRANEX 

1G Aboe ee ee 

H
B
I
a
N
S
K
A
Z
I
N
A
S
S
E
L
E
H
R
E
L
A
S
Z
 

ao
e 

001403 

tBxa TRANSITION DETECTION 

B
H
 

b
=
 
H
O
 

m
h
 

4
m
 
2
h
 
H
b
 

h
e
 

8
h
 
2
h
 

eH
 

8
 
O
F
 b
e
 

R
E
S
O
 

S
S
R
I
R
R
I
B
V
 

SEQ 0070
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;RECORD TRANSITIONS FOR ANSWER LINE 

a can EERE 
; IF yr vis CAUSED prreneey 
;SET CARRIER TRANSITION BIT 

100000 ANSTR 

heey ANSTRI: : 

m Bebeed O1E700 cree, ; sae :]F CLEAR TO SEN 

80000 

PPb000 

016700 

BEQ ANSTRI : 9 
ION BI 

ote : Bi COE RY : user inter 

TH SEEPS cers ETT BET 
Pee eel Bat? ROSIER BE FE 

; - 

We 
Gd
 
S
S
 

016700 

=t
=$
=4
 

TSTNO 

OF ATRET 

1 

PE
ee

ee
e 

Re
ad
e 

£
 

ete
: 
b
e
s
s
 

ou 
© 

BE a
3
 

;EXIT TRANSITION DETECTION 

TRANEX: TST RY ;IF RING FLAG WAS SET 
il SET UP SPECIAL RETURN 

B87 8a 003544 TRANX1: ¥ a RESTART SCANNER 

TYPE TRANSITION DATA AND RETURN 

‘ov. Sonn an baTag 

2 
o
o
0
0
o
0
 

B
e
B
e
 

$
2
 
b
s
 

=
 

b
e
 

F
e
 

b
e
 

=
 

SEQ 0071
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; INPUT ORIGINATE AND ANSWER LINES FROM TELETYPE KEYBOARD 

mn Bethe et Pe 

ReELANS {AND GET LINE. NUPBER 

-
 

» R
e
e
a
e
e
 

“
—
~
 

0
 

= 
p
p
 

p
e
p
e
 

—
—
e
 

O
R
E
N
 
P
E
S
 

C
E
R
E
S
 

o
-
 

ai
g 

RTI ;RETURN TO CALLING ROUTINE 

; INITIALIZE INTERFACE 

1 ;LOCK OUT ALL INTERRUPTS 

131 i 
Ht SA ERNE MENTION 
1 

SSOP TERRINAL READY OF SELECTED ORIGINATE LINE 

013204 013777 016674 003372 SETUPe: LINORG, @OHMCSR INATE LINE 

i 013212 012777 000003 003366 me #L INENA+TRMROY,, @OHMLSR Selctnare Uke Are st ’ oe ey GINATE | INE 
Se Ra Giles GS SREY CRORE, «SY LHS GRU ie nO33¢ MOV LIne 

LFSC a “mo mm 
me STRANS , SDHMVEC Fon ELL ol era 

ee es Cc 

“ = me 
CUR PS ;CLEAR PROCESSOR STATUS WORD 



th
t 

ht
h 

t
*
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t
a
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a
t
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OF
 tON ORIGINATE LINE, ERROR 

th
 

A
t
A
t
A
 

t
h
 Ly
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13. TI ; T 

He fleres GHIOHR ous7m AY Obs Tinee RETO 6, IBUTE DeLay 
3 016702 ae ;EXIT WAIT LOOP 

KK’ 016704 ;ALLOW OPERATOR S MINUTES TO DIAL 

. 016706 

1 
1 o0044e @ERR1 
is SETUPB: Popese 

Yr. ooeaad oooode ad 8340, +2(SP) 
l I 

;CHECK FOR RING INTERRUPT ON SELECTED ANSWER LINE 

Ti Ma Te 
, ET 

ay ee is | epaseuneen 
5301 bd Ry’ ;DID RING 

535 000360 aa  aERRI ‘pas _ 
5331 i 1 CKRNG1: = 

z ste *R3 

ie, 
JP BH

 
b=
 

fe
 

be
 

bal a 
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OZDHKC.Pil 

5 i } WAITR: 

Hee LE a 

TIME 

T fez wet TRANSITIONS OF 
ee ; TER AND TO SEND 

ERE ATT LOLS TS 
B HS in eT 

1 
1 

: E 

AA
MA

S 
aS

 
Se

nt
 

=p
 
o
e
 

ag
 
aq
ae
es
 

‘Et AeTOaL ANKER Line Starbs 

ga
as
ay
nq
aa
sa
sa
se
as
es
ga
ac
s 

BR 

tT AeTunL ORLGINATE Line STATUS 
T 

BEQ Rete as 
JSR PC, dERRe 

SEQ 0074
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. T TRANSIT ON 
+ SF Ee TEDY ORT STRATE AND LINES 

014033 CKTRN2: a DATAGH1 

000010 016700 I aid ANSFLG 
oisose nae paren te sGET TRANSITION DATA FOR 

1 NANS 
: Ry’ ;DID CORRECT TRANSITIONS OCCUR 

CKTRNG: Sure a ;GET TRANSITION DATA FOR : 
ie ;DID CORRECT TRANSITIONS OCCUR 

000014 cxtreei: ‘ » GERRY 
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EOP: 

eee 016632 Hv 81 TSTNO Ee ar inst Test OF GROUP 

A INIT 

1 biR°es _ ns Ft Boar aa nes OUT 
; RING BELL FF een Sel ict 

< RESET . 
1047 1 LORI op JSR —s- PC, (RL) 

Nop 
014334 ;GET ADDRESS OF FIRST TEST 

Panes — 
EMTSRV: MOV ‘?) Pn a is 

Bo0008 i‘? ize 
EMTOK: a ) sp : 

totes Sent TAG CaP) _ RODRESS ° Ue SS 

a(SP), (SP) is 
JMP a(Sp)$ :60 

002432 CKINT: aTKCSR 
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BES Fe aT ope TEST IF 0 
; TEST XOR FLAG (XFLAG) FOR EXISTANCE OF XOR TESTER. 

0012S2 LOOP: py as THERE AN XOR TESTER OUT THERE ? 

ei 4 -(SP) ; 

: 7 ie _— Uiteo DEC ATBE sn smc 

_ . {oP)+,4 REST ein 

a4 Ef 360 TO NEXT TEST 

au a ot tes 
040000 

ne is 
FOR TEST 

cae 
Sle lee 1 

i BER FOR ERT WPTESR TR exon 
iy ret ate _— — BEG FREEDE iB ROT TEST FOR’ ESCAPE 

i 

Rl
 
s
r
c
m
u
n
r
n
r
y
n
o
e
n
e
e
t
r
 
s
y
 
t
i
 

N
i
e
 
ua 

HM 

7 

; 

pom 

HeoaTe 

MULTI TAN ncn ey 4 

8 

# 

g 

$ 

a 

H 

ier 

; 

3 

} ‘ 

Mae Bees ooz212 a8 
000001 016636 LOOPL: 
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“Er Ass — at ae itepit 9O Tes 
dae a cae EPS cuter pare 

£0 ion FREEZK: #2, (SP) INUE IN CURRENT TEST 
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O14"S2 005037 Oibbe4 

3 Bi es Boeag? rt 

press vee 014776 014704 

14470 1 ERRT: iS fee Hos BR 

iweie Gera? 01904 a1ere 

‘GRY PE OF FAILING TEST IS OUTPUT TO TELEPRINTER 
ERRFLG Drs PC+2 

“ ;OF TEST THAT FA 

a S. Si bk a 
; TRANSITION DETECTION ERROR SERVICE 

;FORMAT FOR ERROR TYPEOUT IS 

3 XXXXKXX esi ERROR 

fa an an 
La ates LAs (Some SONOS TO 4 MSB OF CONTROL REGISTER 

; oer Re 
SON-LINE STATUS ERROR SERVICE 
SFORMAT FOR LINE STATUS ERROR IS 

ae 
BACHE LIs Fo 
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FORMAT FOR PATA TYPEOUT IS 

SP ry om icgiat 

: pes Scoot evo OTROS TWRe PhP RRL PATER 
= Bivewo Gls7a? Olof cive7e RV  SRFATAL ERANSG iver SATA a 

a ls 
zs ORTHO, STUN POM SVT 

3 XXXXXX STATUS ERROR 

;WHERE XXXXXX=PC T I 

pen RSRe-EOECTED CONN STATUS AT TINE OF ERROR 
52 oc O14SS& 012737 016726 014672 ERRCS: MOV SMSTATE, ERRMSG eee 

T 

5 < ae ERROR 
<; 3 Be nS ae ms gy me 
5 sLINE STATUS ERROR SERVICE 

;FORMAT FOR LINE STATUS ERROR IS 

i ee 

aR eee 
Qs Re BOS Bt ORS oy US 

s
e
w
e
 

so
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Pll 
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SEIS guurey 
016656 

016624 

016624 

014672 

014704 

viel Fete 

DO7 

trate ri pe (IF ANY) 

;ERROR HALT SERVICE 

Q 
T 

Hi 

oils, SoM 

eBeES, SR 

SIATENA, STKCSR 

: +2 CALL TO ERROR ROUTINE 

; TYPE ERROR MESSAGE 

; TYPE DATA 

;RESTORE RO-RS 

TF ies Pak hag 
ano AOORESS OF FAILING TEST 

;SET ERROR OCCURED FLAG 
;RETURN TO TEST 

SEQ 0081
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; TABLE S OF DATA FOR ERROR TYPEOUT 

; TABLE FOR TRANSITION STATUS ERROR 

ERTABO: 

ERTAB1: 

;CONTAINS EXPECTED TRANSITION STATUS 

;CONTRINS RECEIVED TRANSITION STATUS 

;CONTRINS NUMBER OF LINE WHERE ERROR OCCURED 
ERTAB2: 

;CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 
ERTAB3: 

ERTABH: 

;CONTAINS EXPECTED CONTROL STATUS 

;CONTAINS RECEIVED CONTROL STATUS 
ERTABS: 4 

;CONTAINS EXPECTED LINE STATUS 

;CONTAINS RECEIVED LINE STATUS 

;CONTAINS NUMBER OF LINE WHERE ERROR OCCURED 

1 ;CONTAINS NUMBER OF LINE UNDER TEST 
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5 COE acre Oe OCTAL TO ASCII AND 
8 

OCTASN: rob 

01S430 

OCTAS1: 

;GET POINTER TO TABLE OF DATA 

Ti 3 

o
h
 

= 
b
=
 

6
 

& 
+ 

=
 
B
O
 

P
e
 

FETT coeRTED 

INATOR AT END OF MESSAGE 

TO ING ROUTINE 

m
e
 

= 
0 

2 
ae

 
Ben

e 
Paw

 
f 

0 
p0
 

P=
 

Bo
 

Ha
 

= 
Ho

 

OR
ME
 

ee
 
e
e
D
S
 

R
E
S
 

016154 000015 NBUF , 815 

001386 

Ba
ag

 
i 

eas
 

: 

8
 

pe
e.
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; INTEGER BINARY TO ASCII CONVERSION COMMON ROUTINE 

Hea i Bi 6Gb5 <a iy _ SENT Aa, ie TS T Be Speen TeD ir. 

BINASA : 
000080 015426 ated piGiT ; BEB 0 ASCII 

bess 015426 pex® GIT, (Ri)+ ; i 

1531 1 BINASA ; 
1 4 BINASB: =(R1), (RY) *REVERSE ORDER OF D 1. 
: 016662 H TE ALL CHARA 

000040 FOV 40, (R44 4 ERY SPACE Ae TER LAST DIGIT 
: 

;SINGLE PRECISION UNSIGNED DIVIDE LOOP 

oo BIENSe oususo Biviu: 
000021 O1S404 $17 preven 

O1S426 015430 DIVIA: 
vit 
y »DIVIS 

1 015426 VIS, DIVIOH 
i DIVIC: BIViD 

Te . i 

Hi E 

VIDL: 6 
VIDH: 
VIS: 

;SAVE PC OF TEST THAT FAILED AND RO-RS 

016656 SVOSP: MOV 4(SP) , SAVPC 

;SAVE RO-RS 

EU | te 

Po
t 

Sa
k 

O1S432 016637 

BR
 n

e 
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yas 

INSTR: 

;RESTORE RO-RS 

bog & eB 
; TELETYPE OUTPUT ROUTINE 

a(SP) RS TO (ON STACK) m oP 
IT 

2,-1(RS) ONE AL.F. 9? 

815,-1(RS) 
ibe IF YE 
3 WAS ONE A C.R. 

I Seay Ane 

ane RTS NOT TERMINATOR, TYPE IT rate 

;OUTPUT FILLERS AFTER <CR> OR <LF> CHAR IS OUT PUTTED. 

Ff ee a Het Bas OUTPUT 

ae 

eer POI TO ARGUMENTS 
; TO BE TYPED 

MOV (SP), RS 
MOV (Revt Rss
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2917 016114 020337 

17-MAY-76 13:35 PAGE 69 

ie 

016150 

a 

SER
 G

RG
NG

SR
EP

 A
ES

" 
3ES

ES 

a i 
4 -

_
—
 

a 
G 

8 
3 

: 
INSTER: 

INSTR2: 

INSTR3: 

;CONVERT ASCII STRING TO OCTAL 

TYPE 
MCRLF 

a ni 

ire Scie 
iBT eee 

HP iris, eur STRING 

;WAIT TO FINISH TYPING 
HARD COMING VED COUNT 

—— RE-REQUEST INPUT 

GET POINTER TO ASCII STRING 

s1S NATOR FIRST 
SB ORACTER IR STRING 

eae OCTAL DIGIT 

Has TAL DIGIT 

iBEneRATE.OeTaL NUMBER 
;IF END OF STRING, CHECK LIMITS 

;MULTIPLY DIGIT BY 10 (OCTAL 

;GET NEXT DIGIT 

; TEST NUMBER TO SEE IF IT IS WITHIN LIMITS 

CMP R3,HILIM ; TEST HI LIMIT
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016146 

000016 

01S2S56 

=e
 

Da
e 

p=
 
po
 
pe
 

S
a
a
t
 

at
—s
 

o
 

2
 

b
e
 

O
o
 

oO
 

;ENTER HERE ON POWER FAILURE 

e
t
 

et
 

ee
 

e
e
 
e
e
 

¥ 

; INTER Bd or apt a ;HALT ON NORMAL 

;PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED 

eres grees 

‘ 
i 
ze 
oe 
BR 

;SET UP FOR POWER FAILURE 

- 
% 

F 3 
PE
EP
 M

E 
CR 

PET
 O

R E
Pce

e 
ee
e 

VECTOR 

ee 

ue 
NTR LVL 
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Al 
oor TA2 ;10T TRAP 

#4’ DAT 
batAl , #1000 

jSET UP DEFAULT 

PREVENT INTERRUPTS 

,@DHMCSR :SET INTERRUPT ENABLE 

sDone, SOARCSR AND, INTERRUPT 

Es 
;YOU SHOULD HAVE INTERRUPTED 

T VECTOR +4 
; LVL 

oe i BREVENT INTERRUPTS” 

(4,86 RESTORE 30 

» TSTPNT 

Sig
e : s
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IS RUS So a ose 
CONTROL CONTROL STATUS REGISTER 

; INDIRECT POINTERS 

ee
 

ec
 

ee
 

oe
 

Q
o
 

ee
 

ee
 

ee
 

fe 
BISPLAY: 

g 

timp StonnGe FOR FILL COUNT 

a 8 ap MSTATE: .ASCII ;STATUS ERRORX"EXP — RECQ; 

O47111 O20105 MLINER: .ASCII ;LINE ERRORX"EXP REC LINE SEL@; 



eg MACY11 27(732) 
Pll 

f
e
 
G
s
 

Ge
s 

he
s 

Ba
e 

a
e
 

Du
e 

fe
r 

Om
e 

fa
e 

Ga
m 

Po
o 

fe
e 

F
e
 

N
I
N
N
N
N
N
N
N
N
N
S
 

Be
et
 
Be

e 
Bi
nt
 

Go
ne
 

Be
an
 

Su
ed

 
G
a
s
 

Ri
Se

RR
Ra

Se
NS
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MT103T: 

ASCII 

-ASCIT 

-ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCII 

-ASCIT 

MO7 

;LINE ERROR“"EXP REC LINE@; 

; TRANSITION ERRORX"EXP REC LINE@; 

;%°%"DIAL ANSWERING DATA SETX"9; 

;%"%" 103A MODEM CONNECT-DISCONNECT TESTx"@; 

;2°x"202C MODEM CONNECT-DISCONNECT TESTx"@; 

;%°“"ORIGINATE LINE-@; 

3%" ANSWER LINE-@; 

3%"103A TEST COMPLETEx"@; 

;%"202C TEST COMPLETEX"@; 

;4°STRIKE ANY TTY KEY TO TEST DISCONNECTQ;
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AGLE LINE CABLE TESTx“a; 

;%"*"DZDHK-C = === MODEM CONTROL DIAGNOSTIC-----x"@ 

;%" TRANSITION DETECTEDX“"CSTAT LSTATA; 

;*"CONTROL REGISTER ADORESS-3; 

;%"VECTOR ADDRESS-a; 

;~CURRENT TEST WILL RESTARTX"9Q; 

;%"POWER FAILURES; 

3%" TEST-a; 

Px} 

-ASCIT 

-ASCII 

-ASCII 

-ASCIT 

-ASCIT 

-ASCII 

pisens MLINEI: .ASCII ;%"LINE NUMBER-@; 

pu MFATAL: .ASCII ;FATAL ERROR“"CSTAT LSTAT@; 

MTRNDE 

MPFAIL: .ASCII 

MPF 1; 

1 

161 
? 

ue 
1 

052123 

7111 
4 

IE 

MTITLE 

MVECTO: 

MRE GAD 

ue MLINSL: .ASCII ;%"LINE SELECT PARAMETER -a; 

i 

Pit M16: ~ASCII ;%"X"16 LINE SCANNER TEST“"9; 

1 

4 

p
t
t
 

Pr 
> 

uC 

B
a
s
 

T
B
 

Ore 
Be 

R
R
R
 

Sam 
fannie 

penn 
es 

deem 
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