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RBSTRACT.
THIS PROGRAM I SIGNED R R_MAINTENANCE RI
Fl LD RVICE EEBEONEL ILLIVEEIFY EHE gROPER OPERRTION

OF A COMPLETE CONHUNICRTION LINK P? é
SYSTEN TO HNOTHER ORT0 A COHHUNICRTION TEST CENTER.

THIS PROGRAM MUST BE USED IN CONJUNCTION WITH THE INTERPROCESSOR
TEST PROGRARM(DZITP) ON A POP-11 SYSTEM WITH A Di-11 INTERFACE.

REQUIREMENTS.
EQUIPMENT

A. PDP-11 SYSTEM WITH 4K OF CORE.
B. A DC1l COMMUNICATICN INTERFACE.

STORAGE.
4K OF CORE
LOADING PROCEDURE
THIS PROGRAM 1S IN ABSOLUTE FORMAT.
THE ABS LORDER MUST BE JSED TO LORD THE FROGRAM.
CPERATING PROCECURES. .
A. TWO METHODS OF ENTERING PRRAMETERS ARE PROVIDED
1. LOAD ADDRESS 200 AND START TO ENTER PRRAMS FROM CONSOLE TTY, PRCCEED TO SECTION 3.
LORD ADDRESS 200 AND SET SWITCH REGISTER BIT 1S BEFORE
STRRTING TO ENTER PARAMS FROM CONSOLE SWITCHES, PROCEED T0 SECTION
¥THE PROGRAM MAY BE RESTARTED AT LOC 204 (ONCE'PARAMETERS HAVE RLRERDY BEEN SELECTED:

B. ZONSOLE DIALOGUE PARAMETER INPUT (CURRENT VALUES FOR PARAMETERS ARE FCUND IN OVERLRAY)

1. ms PROSRAM WILL TYPEOUT THE NAME OF THE VARIABLE OVERLAY.
IF YOU WISH TO SETUP JUST THE INDICATED OVERLAY, TYPE A CARAGE RETURN
8. IF YOU WISH TO SETUP A DN11, TYPE IN ON.
C. TF YOU WISH TO SETUP A DM118B, TYPE IN DMB.

IF DN OR DMB WAS TYPED IN STEP 1 ABOVE THEN THE BUS RDDRESS
VECTOR ETC. REFERED TO IN STEPS 2 THRU 7, PERTAIN TO THE DNl1 OR DMBS.

2. THE PROGRAM WILL TYPE THE DEFAULT BUS ADDRESS OF THE INTERFACE UNDER TEST.
A. TYPE A CRR. RETURN TO USE DEFAULT BUS ADDRESS
B. TYPEIN RCTUAL BUS RDDRESS

3. THE PROGRAM WILL TYPE OUT THE DEFAULT VECTOR RDCRESS
R. TYPE A CAR. RETURN TO USE DEFAULTY ADDRESS
B. TYPEIN ACTUAL VECTOR RDURESS

4, THE PROGRAM WILL TYPE OUT THE DEFRULT INTERFACE PRIORITY
NOTE: 200=PRIO 4, 240=PRIO S5, 300=PRIO 6, ETC.
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R. TYPE R CAR, RETURN TG USE DEFAULT VALUE
B. TYPEIN ACTUAL VALUE

THE PROGRAM NIL# TYPEOUT THE DEFRULT VALUE CF PARAMS]

IF REQUIRED BY THE ISR.( SECT. 10.0 IN OVERLAY LISTING FOR PARAHETER DESCRIFTION)
R. TYPE R CRR. RETURN TO LSE DEFAULT VALUE

B. TYPEIN RCTURL VALUE

“HE PROGRAM WILL TYPEQUT THE DEFRULT VALUE OF PARAMs2
:F REQUIRED BY THE ISR.

R. TYPE A CAR. RETURN TO USE DEFAULT VALUE

B. ENTER ACTURL VALUE

THE PRCGRAM WILL TYPEOUT THE DEFRULT VALUE OF PRRAMS3
IF FEJUIRED BY THE OVERL
YPE R CHR. RETURN T0 USE DEFAULT VALUE
THE DN-11 WILL USE PRARQM 83 RS THE 8 TQ DIAL.
IF USING A MODEM_WITHOUT RUTOHQTIC HANDSHAKING,
THE NUMBER MUST TERMINATE WITH
“END-OF -NUMBER™ CHARACTER (:).
B. ENTER RCTUAL VALUE.

THE PROGRAM WILL RETURN TO STEP Bl IF THIS SETUP
WAS FOR DN11 OR DM11BB.

THE PROGRAM WILL REQUEST THRT SWITCH REGISTER BE
R. SETUP SWITCH REGISTER RS SPECIFIED IN ST
AND TYPE A CAR. RETURN.

NOTE: IF ANY OF TYHE ABOVE ITEMS ¢ THRU 7 WERE CHANGED BY ENTERING
NEW VALUES, THE NEW VALUE BECOMES THE DEFRULT VALUE FOR SUBSEQUENT
RESTARTS CF THE PROGRAM.

SET.
EP D.
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MﬂHURL PARAMETER INPUT FROM SWITCH REGISTEP
. PRCGRAM HQLT FOR ISRCINTERFACE SERVICE ROUTINE) SPECIFICATION
SNRIH ETUP DM-11
SWR13=SETUP DN-11 IS
SHR-OODODU'SETUP VRRIRBLE ISR

2. THE FOLLOWING HALTS ARE REPERTED FOR EACH ISR SPECIFIED. .
ssrup SEQUENCE 1S: ON1I,OM11-BE THEN VARIABLE OVERLAY. (EACH ENTRY SET SWICHES THEN HIT CONTINUE

HALT FOR BUS ADDRESS OF INTERFACE

HALT FOR VECTOR ADDRESS OF INTERFARCE

HALT FOR PRIORITY OF INTERFRCE

HALT FOR INTERFACE PARAM #1 (SEE SECT. 10.0 IN OVERLAY LISTING FOR PARAMETER DESCRIPTION)

HALT FOR INTERFACE PARAM %2 (DNI1 AND DMBS PARAMETERS ARE DISCUSSED IN SECT. 10.0 OF THE MON

GO BACK TO STEP A IF THIS SETUP WAS FOR CN OR DMB.

HALT FOR OPERATIONAL SWITCH SETTINGS. (SEE STEP D.)
A. PRESS CONTINUE TO STRRT TESTING

BEFORE ATTEMPTING TO RUN THIS PROGRAM, THE OPERATOR MUST
ACCERTARIN THE COMPLETE COMMUNICATION LOOP AND PROCEEDURES

T0 BE USED, INCLUDING The TYPE OF MODEMS, THE TYPE O

INTERFACE BEING USED AT THE OTHER CPU AND THE MODES OF OPERATION,
DATA AND PARAMETERS TO BE USED AT EACH CPU.

THIS WILL REQUIRED VOCAL COMMUNICATION WITH THE OPERATOR
AT THE OTHER CPU UNLESS ITS CONFIGURATION AND GPERRTION
ARE FIXED RS A TEST CENTER.

AFTER DETERMINING THAT THE EQUIPMENTS ARE COMPATIBLE AND
AGREEING ON THE MODE AND VARIABLE PARAMETERS TO BE USED,

THE SYSTEM WHICH 1S TO RECEIVE DATR FIRST SHOULD BE

LORDED AND STARTED. IF THE MODEM BEING USED ON THIS SYSTEM
HAS AN AUTOMATIC ANSWER FEATURE, IT SHOULD BE ENABLED.

THE SYSTEM WHICH IS TO TRANSMIT FIRST SHOULD THEN BE LOADED
AND STRARTED AND THE CONNECTION ESTABLISHED EITHER MANUARLLY
OR RUTOMATICALLY (VIR DN-11).

Ly
.
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D. OPERRTIONAL SWITCH SETTINGS.

SW1E=1 HALT ON ERROR

SWi4=1 SINGLE PRSS
SW1Y HAS NO EFFECT IF SWO4=0

SWi3=1 INHIBIT ERROR TYPEQUTS

SWi2=1 INHIBIT ALL TYPEQUTS EXCEPT ERRORS
IF SWle=0 AND SWO4=1 END PRSS IS TYPED
AND TRANSMITTED/RECEIVED DRTR IS TYPED.

Skil=1 USE PREVIOUSLY SPECIFIED DRTR

SW10=1 DATR SELECT (WITH SWOS)
SW09=1 DATR SELECT (WITH SW10)

00=] GET _DATA FROM OPERARTOR

Ol=1 TEST MESSAGE #1 (SA QUICK BROWN FCX)

10=] TEST MESSACE 82 (3B NUMERICS)

11=]1 TEST MESSAGE 23 ($C COMTEST/QUICK BROWN FOUX/NUMERICS
SW0B8=1 TRANSMIT RECEIVED DATA (INTERNAL LOOPBARCK MODE)
SW07=1 DO NOT TEST RECEIVED DARTA
SWJ5=1 MONITOR TRANSMITTED OATA ON CONSOLE TTY.*
SW0S=1 MCNITOR RECEIVED DATR ON CONSOLE TTY.%

¥ IN MANY CRSES, NOT ALL DATR WILL APPEAR ON THE CONSQOLE

TTY. THIS IS ESPECIALLY TRUE WHEN THE COMM INTERFACE IS
RUNNING AT A FASTER BAUD THAN THE CONSOLE, BUT EVEN AT EQUAL
OR SLOWER BRUDS, ALL CHARACTERS MAY NOT ABPEAR ON THE CONSOLE.

SWO4=1 RETURN TO MONITOR FOR END FRSS
WHEN SWO4=0 PROGRAM LOOPS IN THE OVERLARY NEVER RETURNING TO THE MONITOR.
Sk03=1 INTERNAL LOOPBRCK MODE
SWO2=1 EXTERNAL LOOPBRCK MODE
SWO1=1 ONE-WAY-IN MODE
SWO0=1 ONE-WRY-0UT MODE

IF OPERATOR SPECIFIED DRTA WAS INDICATED, THE PROGRAM WILL TYPE A
REQUEST FOR THE DATA. DATA MAY BE ENTERED AS ASCII CHARACTERS OR OCTAL CODE.
TYPE IN THE DATR TERMINATED WITH A CR. OCTAL CODE MAY BE ENTERED BY TYPING AN
$ (UP RRROW) FOLLOWED BY THE OCTAL CODE (IN THE RANGE 000 TO 377)
SEPERATED BY SPRCES AND TERMINATED BY ¢(UP RRROW).

1.E. ABCDt 000 123 377t EFG (CAR.RETURN)

A TYPICAL SWITCH SETTING FOR HALF-CUPLEX=003150 THIS SETTING USES
INTERNAL LOOPBACK MODE, LOOPS IN OVERLAY, MONITORS TRANSMITTED AND RECEIVED
DATA ON THE CONSOLE TTY, AND TESTS RECEIVED DATA USING TEST MESSRGE #3.

A TYPICAL SWITCH SETTING FOR FULL-DUPLEX=003144 THIS SETTING
1S THE SAME RS RBOVE EXCEPT IT USES THE EXTERNAL LOOPBACK MODE.

ALL STANDARD MESSAGES(TEST MESSAGES 1-3) ARE PRECEDED BY 2 FILL CHARRCTERS(177),
ARE FOLLOWED BY A CR(015), LF(012),RECEIVE TERMINARTING CHARRCTER(0O0I)
LLS(177), AND A TRANSMIT TERMINATING CHARACTER(O00). DURING TRANSMISSION,

A 000 CAHARACTER IS SEEN THE TRANSMISSION IS STOPPED.DURING RECEPTION,

A 001 CHARACTER IS RECEIVED, THE RECEIVER IS SHUT OFF.

E MESSAGE WAS INPUTED BY THE OPERATER, THE TERMINATING CHARACTERS ARE ADCED.

3t
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TEST MODES
INTERNAL LOOPBACK MOCE

1. THE OVERLAY WAITS TO RECEIVE R MESSRGE (TERMINATED By <Q01>)
2. VERFIES THE DATA AGRINST THE DATR SELECTED BY SWO9 RND SW10(SW7=0)
3. TRANSMIT THE DATA SELECTED BY SWOS AND SWIO (SW8=0) 0
TRANSMIT THE RECEIVED DATA (SWB=1)
4. RETURNS TO MONITOR FOR "END PARSS™ (SW4=1) OR
GO TO STEP 1. (SW4=0)

EXTERNAL LOOPBRCK MODE

THE OVERLAY SETS REQUEST TO SEND
WAIT FOR CLEAR TO SEND

TRANSMITS THE SELECTED DATA

RESETS REQUEST T0 SEND

WAIT FOR n{5§ncs ro BE Rscsxvso

VERIFIES THE DATA (SWO7=0

RETURNS TO MONITOR FOR "END PASS™. (SWO4=1) OR
GO TO STEP 1(SW04=0)

ONE-WARY-IN MODE

THE CVERLRY WAITS FOR MESSAGE TO BE RECEIVED.
VERIFIES THE DRTA(SWO7=0)

RETURNS TO MONITOR FOR “END PASS™(SWO4=1) OR
GO TO STEP 1 (SKW04=0)

ONE-WRY-OUT MODE

THE OVERLAY SETS REGUEST TO SEND

WAITS FOR CLEAR TO SEND

TRANSMITS SELECTED DATA

RETURNS TO MONITOR FOR “END PASS™. (SWQ04=1) OR
GO TO STEP ! (SWO4=0)

E. ThE OVERLAY IS THEN ENTERED AND A CONNECTION ESTRBLISHED EITHER
MRNUALLY OR AUTOMATICALLY.

IF ONE-WAY-IN OR INTERNAL LOOPBACK MODES ARE SELECTED.
THE OVERLRY WILL SET DATA TERMINAL RERDY AND WAIT FOR DATA.

IF ONE-WAY-OUT OR EXTERNAL LOOPBRCK MODES WERE SELECTED.
THE OVERLAY WILL SET DATA TERMINAL READY AND REQUEST 7O SEND.
¥2§N8§§$LSETEILL THEN WRIT FOR CLEAR TO SEND BEFORE ATTEMPTING TO

THE PROGRAM WILL PRINT
MESSAGE AND THE CONTEN
UNTIL CLEAR TO SEND IS

WMV

Lroe—
L ] » L ] [}

UT A “WAITING FOR CLERR TQ SEND"
S OF THE XMIT CSR EVERY B0 SECS.
RSSERTED.

0
T
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F. IF SWO4=0 THE OVERLAY WILL CONTINUE TO
TRANSMIT/RECEIVE DATR.

IF SWO4=1 THE OVERLAY WILL RETURN
TO THE MONITOR AND TYPE “END PRSS™.

IF BOTH SW04=1 AND SWi4=], THE PROGRAM WILL REQUEST
?E?TIQBEEFQCE PARAMS AFTER ONE PASS OF THE SELECTED

TEST EXECUTION MAY BE INTERRUPTED BY TYPING THE FOLLOWING

CHARACTERS ON THE CONSOLE TTY,

LINE FEED = RESTART PROGRAM AT LOCATION 200.

GJESTION MARK = PRINTOUT FIRST 8 WORDS OF INPUT BUFFER. (ASCII)
SET SWITCH 15 AND PRESS CONTINUE FOR NEXT 8 WORDS.
PROGRAM MUST BE RESTARTED AT 200 AFTER PRINTING.

CARRIAGE RETURN = RESTART AT REGUEST FOR NEW OFERATIONAL SWITCHES.

PROGRAM AND/CR OPERARTCR RCTION

IF THE OPERATOR WISHES TO MANUALY EXAMINE THE TRANSMIT OR RECEIVE
BUFFERS, DO THE FOLLOWING: TO FIND THE STARTING ADDRESS OF THE RECEIVE
BUFFER, 'LORD ADDRESS 10020 AND EXAMINE. TO FIND THE STARTING ADDRESS
OF THE TRANSMIT BUFFER, LORD ADDRESS 10022 AND EXAMINE.

NORMAL HALTS
SEE SECTION 4.

ERRORS
ERROR REPORTING

THE ONLY ERROR REPORT FROM THE CONTROL PROGRAM OCCURS IF THE
INTERFRCE SPECIFIED IS NOT LOARDED.

IF DATA IS RECEIVED AND SWITCH 7 (NO DRTA COMPARE)

IS RESET, THE DATA WILL BE COMPARED RGAINST THE PRESELECTED
OATA AFTER A LINE FEED CHRRACTER IS RECEIVED. IF THERE IS A
MISMATCH, THE FOLLOWING ERROR REPORT IS PRINTED:

RECEIVED DATA=RRRRRR
DATA SHOULD BE TTTTTT
DATA COMPARE ERROR; BRD DATAR=BBB GOOD DRTR=GGG

WHERE RRRRRR IS THE RECEIVE BUFFER (UP TO Sl@ CHARACTERS)
TTTTTT 1S THE TRANSMIT BUFFER (UP TO S12 CHARACTERS)

BBB IS THE BRD DATA CHRRACTER

GGG 1S THE GOOD DATR CHARACTER

IF THE INTERFACE DETECTS R DRTA ERROR, THE FOLLOWING
WILL BE PRINTED BEFORE THE DATA IS COMPARED:
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0008 Pl
THERE WRS A RECEIVEcR ERROR. RECEIVER DRTR REGISTER =XXXXXXA

WHERE XXxaxX IS THE CONTENTS OF THE RECEIVER DATR REGISTER
THE LOW BYTE IS THE DRTR, AND THE HIGH BYTE IS THE ERROR BITS.

IF A RECEIVE TERMINATING CHARACTER«QOL> IS NOT DETECTED
WITHIN 51z CHARACTERS R "BUFFER FULL"™ PRINTOUT WILL OCCUR.

~3
L )

RESTRICTIONS

THE OPERATION OF THIS PROGRAM REQUIRES COORDINARTION BETWEEN
THE CPERATOR AND THE OPERATOR OF ANOTHER PDP-11 SYSTEM
JNLESS ONE OF THE SYSTEMS IS ALWAYS UPERATING IN A FIXED
MODE. THE FOLLOWING TRBLE LISTS THE VARLID COMBINATIONS:

CPU 8! CPU #2

ONE-WAY-QUT ONE-WAY-IN

CNE _WAY-IN ONE-WARY-0UT

EXTERNAL -LOOPBACK INTERNAL -LOOPBACK

INTERNAL -LOOPBARCK EXTERNAL -LOOPBRCK

EXTERNAL -L OOPBRCK EXTERNAL-LOOPBRCK (FULL DUPLEX)

WHEN THE COMMUNICATION LINK INVOLVES MODEMS THE FOLLOWING
RESTRICTION APPLY:

IF RUNNING IN FULL DUPLEX MODE BOTH SYSTEMS
MUST BE IN EXTERNAL LOOP BACK MODE.

EQEHPEESTE”S SHOULD BE RUNNING IDENTICAL ROUTINES.
SWITCHES 14,13,7,4 SHOULD BE THE SAME
ON BOTH CPU’S

IF PROGRAM IS WAITING IN R SCAN ROUTINE AND TYPES OUT
A "WAITING MESSAGE™,IF AN INCOMING MESSRGE STARTS DURING
THE TYPE OUT, 17 WI[L BE LOST BECAUSE THE TYPEOUT PRIORITY
1S AT LEVEL 2. THIS WILL RESULT IN OVERRUN OR SILO OVER-
RUN ERRORS, DEPENDING ON THE DE .CE.TO AVOID TRIS SITUATION
RUN WITH SWITCH 13 UP. IF OVERR. N DOES OCCURE DURING A
TYPEOUT THE PROGRAM SHOULD BE RESTARTED.

IF USING AN RSYNCRONOUS DEVICE, MODEMS AND THE

MAYNARD TEST STATION anND INITALIZE DOES NOT CLEAR THE
CONNECTION (EXAMPLE THE DJ11) IF THE PROGRAM 1S RESTARTED
IN THE MIDDLE OF A MESSAGE AT LOC 204 OR BY HITTING CR

AN IMMEDEATE ERROR MESSAGE FROM MAYNARD WILL BE RE-
CEIVED. THIS IS BECRUSE THE TEST STATION IS STILL LOOKING
FOR THE REST OF THE INTERUPTED MESSAGE. TO AVOID THIS
ERROR , RESTART PROGRAM ONLY RT THE END OF THE MESSAGE
CURRENYLY BEING TRANSMITTED.

e.o MISCELLANEOUS
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ITEP WAS CHECKED OUT USING THE FOLLOWING BELL TELEPHONE MIODEMS.
201R (HALF -DUPLTX SYNCHRONOUS 2000 BRUD)
202C (HRLF-QUPLEX ASYNCHRONOUS 1200 BAUD)
103R (FULL-DUSLEX RSYNCHRONOUS 110 BRUD)

PROGRAM DESCRIP1ION

THE DC1l INTERFRCE SERVICE PRRAMS ARE SETUP, RS SPECIFIED BY THE OPERATOR,
BY THE ITEP CONTROL PROGRAM.

TIME: PROVIDES R MEANS OF MEASURING ELASPED TIME. IT IS INCREMENTED
EVERY SECOND BY A CLOCK INTERRUPT ROUTINE IN ITEP.

WHEN THE OVERLAY 1S FIRST ENTERED BY ITEP AT LOCATION START:,
THE CONTENTS OF THE SWITCH REGISTER ARE STORED IN REGISTER O.
THE MODE AND DRTA SELECTIONS ARE FIXED AT THIS TIME AND CANNOT
BE ALTERED WITHOUT RETURNING TO THE CONTROL PROGRAM.

THE INTERRUPT VECTORS AND VARIABLES ARE THEN SETUP,

HE SELECTED ROUTINE DETERMINED BY THE MODE IS THEN ENTERED

THE OVERLAY THEN LOCPS IN ROUTINES: SOWI ,IF “ONE WAY IN" MODE
MAS SELECTED. SOWO.IF “ONE WAY QUT* MODE WAS SELECTED.

SILB, IF "INTERNAL LOOP BACK™ MODE WAS SELECTED.

$XLB, IF "EXTERNAL LOOP BRCK™ WARS SELECTED.

SOWI: IN THIS ROUTINE THE RECEIVER IS INITIRLIZED AND PRCGRAM
LOOPS WAITING FOR THE RECEIVER TO FINISH.IF NOTHING 1S RECEIVED
FOR B0 SECS A "WRITING™ MESSRGE IS TYPED. WHEN THE RECEIVER IS
DONE, THE PROGRAM CHECKS DATA IF SWITCHES PERMIT,AND TYPES END
PRSS DEPENDING ON SWITCH SETTINGS.

$OMO0: THE TRANSMITTER 1S INITIALIZED AND PROGRAM LOOPS
KAITING FOR TRANSMITTER 10 FINISH,A "WRITING® MESSAGE IS TYPED
EVERY 60 SECS IF THERE IS NO ACTION. WHEN THE TRANSMITTER IS
DONE, THE PROGRAM EITHER LOOPS BACK TO SOWO OR TYPES END PASS
DEPENDING ON SWITCH SETTINGS.

SILB: THE RECEIVER IS INITIRLIZED AND PROGRAM LOOPS WAITING FOR
RECEIVER TO FINISH, A "WAITING™ MESSAGE IS TYPED EVERY 60 SEC

IF NO ACTION. WHEN RECEIVER IS DONE PROGRRM CHECKS DATA IF SWITCH
SETTINGS PERMIT, AND END PASS IS TYPED IF SWITCH SETTINGS PERMIT.
THEN THE TRANSMITTER IS INITIALIZED, A “WAITING™ MESSAGE IS TYPED
EVERY 60 SEC IF NO ACTION. WHEN TRANSMITTER IS DONE PROGRAM RETURNS
TO START OF ROUTINE. (SILB)

$XLB: IF IN HALF DUPLEX ™ _ TRANSMITTER IS INITIALIZED
A “WAITING MESSAGE IS TYr J EVERY 60 SEC IF THERE IS NO ACTION
WHEN THE TRANSMITTER IS DuNE THE RECEIVER IS INITIALIZED

A “WAITING™ MESSAGE IS TYPED EVERY 60 SEC IF THERE IS NO ACTION.
WHEN THE RECEIVER IS DONE,DATA IS CHECKED IF SWITCH SETTINGS
PERMIT AND EHD PASS IS TYPED IF SWITCHES ALLOW.THE PROGRAM NOW
REPERTS CYCLF STARTING AT $xLB.

IF IN FULL DUPLEX THE RECEIVER AND TRANSMITTER ARE INITIALIZED

A “WAITING” MESSAGE IS TYPED EVERY &0 SEC_IF THERE IS NO

ACTION. WHEN BOTH THE RECEIVER AND TRANSMITTER ARE DONE,DATA IS
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CHECKED, END PRSS IS TYPED AND PROGRAM LOOPS TO $XLB DEPENDING
ON THE SWITCH SETTINGS.

THE RETURN_TO MONITOR ROUTINE FOR END PASS RT EOP:

LCCKS OUT INTERUPTS AND SAVES THE TRANSMITTER INTERUPT ENABLE
BIT AND ALL GENERAL REGISTERS. IT THEN RETURNS TQ THE MONITOR
TO0 TYPE “END_PARSS™. THE MONITCR CHECKS SWi4 IF UP IT RETURNS
TO ENTER:, OTHERWISE IT RESTARTS THE PROGRAM.

ENTER: IS ENTEReD FROM THE MONITOR ARFTER TYPEING “END PRSS™,
1T RESTORES THE GENERAL REGISTERS AND THE TRANSMITTER CoR

AS SAVED IN EOP. THE DELAY FLAG IS SET AND PROGRAM RETURNS TO
THE SCAN ROUTINE(OWO,OWI, ILB,XLB) WHERE IT CAME FROM.

THE INITIRLIZE TRANSMIT SUBROUTINE RT STRRTX:

SETS UP THE INTERFRCE AND POINTERS NECESSARY TO

INITIRTE A TRANSMIT OPERATION.

AFTER SETTING “DATA TERMINAL RERDY" AND "REQUEST TO SEND" A CHECK
1S MADE ON PARAMZ TO DETERMINE IF HALF DUPLEX OFERATION

WAS SELECTED BY THE OPERATOR. IF IT WAS, THE

SUBROUTINE WAITS FOR CLERR TO SEND.

A "WRITING FOR CLERR TO SEND’ PRINTOUT OCCURS

EVERY 30 SECONDS UNTIL CLERR TO SEND IS RSSERTED.

THE INITIRLIZE RECEIVED SUBROUT.NE AT STARTR:
SETS UP THE INTERFACE AND POINTERS NECESSARY TO
RECEIVE R MESSAGE.

THE TRANSMIT INTERRUPT SERVIOS ROUTINE

AT XISR:, IS ENTERED VIA TRAYSMIT INTERRUPTS
FROM THE' INTERFACE.

A TEST IS MFDE TO SEE IF THE LAST CHARACTER
Tnnnsnxrrso +AS A NULL (ALL 2ERDS) CHARACTER.
IF IT THE TRANSMIT LOGIC IN THE INTERFACE
IS RESET Auo THE TRANSMIT COMPLETE FLAG IS SET.
AT XISR1: THE NEXT CHARACTER IS TRANSMITTED
AND PRINTED ON THE TTY IF THE MONITOR TRANSMIT
SWITCH 1S SET.

THE RECEIVE INTERRUPT SERVICE ROUTINE

AT RISR:. IS ENTERED VIR RECEIVER INTERRUPTS
#Ron THE INTERFACE.

necs%vsn CHARACTER IS STORED IN

THE INPUT BUFFER AND PRINTED ON THE TTY IF
THE MONITOR RECEIVER SWITCH xs SET.

IF THE INPUT BUFFER IS FULL, R 'BUFFER FULL’
PRINTOUT WILL OCCUR. THIS Iﬁoxcnres THAT A
LINE FEED CHARACTER WAS NOT RECOGNIZED

IN THE RECEIVED DATA (WITHIN 100J CHARACTERS).
IF THE RECEIVED CHARACTER IS A LINE FEED,

THE RECEIVED LOGIC IS RESET AND THE

RECEIVE COMPLETE FLAG IS SET.

IF A 'RECEIVE ERROR' IS5 DETECTED AT RISR:, THE
CSR PND DBR WIL. BE SAVED AND PRINTED OUT’
AFTER THE COMPLETE MESSAGE HAS BEEN RECEIVED.
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THE DRTA TEST SUBROUTINE wT TESTD: IS
ENTERED RFTER
b

COMPLETE MESSRGE HRS BEEN
RECEIVED. '

S

R
IF A "RECEIVE ERROR® HAD BEEN PETECTED
THE CONTENTS OF THE 'RECEIVE BUFFER’ A} THE
TIME THE ERROR OCCURRED WILL BE PRINTED.
THE DATA IS COMPARED UNTIL R 'ALL ZERQS’
CHRRACTER IS RECOGNIZED. 'FILL' (ALL ONES)
CHRRACTERS ARE IGNORED. IF A MISMATCH
IS DETECTED, THE COMPLETE CONTENTS OF THE
INPUT BUFFER AND GOOD DATA IS PRINTED.

PARAMETERS FOR THE DCil

" FARAM#] é%TgGgDED INTO THE RECEIVER STATUS REGISTER (RCSR).

. CHARACTER LENGTH, DEFAULT= 8 BITS (00)
BITS 9,10 RECEIVER SPEED SELECT, DEFAULT= LOWEST SPEED (00)

PARAME2 IS LCADED INTO THE TRANSMITTER STATUS REGISTER (TSCR).
BIT O FULL DUPLEX (1), DEFRULT= HALF DUPLEX (0)
(BIT 0 1S NOT LOADED INTO THE TSCR,IT IS ONLY A_SOFTKARE FLAG.)
BITS 3,4 TRANSMIT SPEED SELECT, DEFALLT="LOWEST SPEED (CO:

PARAME3 IS NOT USED(177777).
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S40 CREEFREERFREERRREEREREEREEEERRE RS ERRRER BRI NI RERFFRARE RS AR 4
541 ; DC11 INTERFACE SERVICE PARAMS
42 CREERREEEREREREREEESRREREERERRFRRERIRRRRRRERRF SR F RS SRS RE SRR AF 54
43 810800 .=10000
44 010000 041504 020040 DCil:  .ASCIZ /DC - s ISR NAME
S84S5 (010004 174000 BA: 174000 BUS ADCRESS
S<6 (010006 300300 RIV: 300 VECTOR ACORESS
S47 010010 020240 PRIOR: 240 P IORITY
S48 0100le 0C000. PRRAML: 1 PRRHM ll
S<§ Q100184 0CO0GC PRARAMZ: O PQRRM 1
S0 010016 177777 PRARAMI: 177777 PQRQM 23
s51 010020 000000 IRDA: .WORD O INITIRL RERD DATA ADDRESS
g€Se 010022 000000 IXDA: WORD O INITIQL XMIT DATA ADDRESS
€83 010024 000000 SETTLE: .WORD O LINE SETTLE DELAY FLAG
SS4 (10026 000000 WCRD O
cSS 010030 000000 B20l16: .WORD O ,ﬂDDR OF BIN TO OCT TYPE ROUTINE
Sc& 010032 000009 TIME: LWORD O s TIMER
gE? 010034 (0CGC20 WORD O :
€S8 DI10336 0:0074 LWORD START sADDR OF START OF PROGRAM
€S9 Q10040 TX.TERM:
el 010040 g0 .BYTE 000 s TRANSMITTER TERMINATING CHAR.
ccl DiCOH41 RX.TERM:
gg; 010041 001 .BYTE 00! sRECEIVER TERMINRTING CHAR.
-
2 s FERER R ERNE IR R R EINF E IR F IR AR
SES ; CONSTANTS + WORKING STORAGE
TCE S HERHHR IR IR AR I R ¥
ge? g2020n STAT=R0
ce8 150220 AFLG=100000 s XMIT COMPLETE FLRG
SES 040000 RFLG=40009 RCV COMPLETE F
570 020000 DSFLG=20000 DRTR SET STRTUS CHRNGE FLARG
EZé 020000 BIT13=20000 INHIBIT PRINTOUTS
po¥ 4
€73 (10042 0092000 SXCSR: O +SAVED XMIT CSR
S74 010044 (000000 SRCSR: O SRVED RCV CSR
£75 010346 000020 ERCSR: O RCV CSR SAVED ON ERROR
76 010050 0920000 ERDER: O RCV DATA REG SAVED ON ERROR
g;g 010052 000000 DSSTAT: O RCV CSR SAVED ON DS CHARNGE
€79 0100S4 000000 XCC: 0 s XMIT CHAR COUNT
§80 0100S& G5O0000 RCC: 0 RCV CHAR COUNT
t81 010060 030000 RDA: 0 RCV DATR ADDR.
gg% 04006c 000000 XDA: 0 XMIT DRTA ADDR.
€84 DI1006N 177S80 TKS: 177560
ceS 010066 177562 TKB: 177562
€65 010070 177564 TPS: 177564
fe7 BIoC72 177866 PB: 177566
£23 000081 FULL . DUPLEX=00000!
<s3C 177776 PS=1777786
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£3-SEP-T8 CE:44 PhGE SC

RIS II 2 T2 IRy ISLISLL SIS TISLIZALIRISIZLIZL S22 2282222 2 ¢

: DC11-X INTERFACE SERVILE ROUTINE
étE;;?il;S;iil ?i!liiilili!lllvl»I»l'lnl{lfiii*illllfiil-i!*fi*flfﬁrifi
ToMdy SWR RO -SETUP MOCE IN RO
BIC 8177400, ) :STRIP JiNv

MOV 3¢ R2 -SETUP

MOV sRISR, (R2)+ :INTERRUPT
MOV PRIDR., (R2)+  :VECTORS
MoV sXISR, (R2)+ ;

MOV PRIOR, (R2)+

MOV BA RY SETUP BUS ADDR INDEX
MOV PARAML, SRCSR  ;SETUP VARIABLES

MOy PARAM2 | R2 :

BIC 80001, R2 :

MOV R2, XCSR(RY): IN CSR'S

TRERRREREREERIRERERERERES R RN EEE R
ROUTINE USED TO GOTO
SUBRCUTINE DEPENDENT

ON MODE SELECTED.
CHERRERRERERIRREEERRE R EE RN AR EERRE NS

ok CLR TIME

" Vs B0 B

<«

CLR DELARY
CLR STOP
BIY #0WC, MODE
BEQ 1%
JMP SOWC

i$: BIT 80WI, MCOE
SEQ [
JMP  {017)

cs: BIT sI1LB,MOCE
BEQ 33
JMP YN

33: BIT sxLB,MIDE
BEG 43
JMP $«LB

4s: HRLT
BR .=Z

(REEEREERRERREERR R RRRRRRE AR R R R R RE R RRRRRRRRR R RRRRERR AR RRLR
: ROUTINE USED IF “ONE WAY IN" MODE WAS SELECTED.

; NOTE THAT WHEN IN THIS MODE HMALF DUPLEX IS THE

: ONLY MODE AVAILABLE.

: “ONE WAY IN* MEANS THAT ONLY THE RECEIVER IS

ENRBLED. THE TRANSMITTER IS NEVER “TURNED ON®.
CRERREERRE SRR RN R R R AR R AR PR R R R R R R R R R R R AR R R R

$0wl: JSR PC,STARTR
18: BIT sRELG,STAT
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23-SEP-76 (CE:44 PEAGE Sl

EXE 23
CyP TIME, 100
8 18
MOV oRCSR, R2
MOV XCSR(RY),R3
HLT 1
CLR TIME
BR 18
28: BIT sNODAT, SWF
BNE 33
JSR PC,TESTD
38: BIC sRELG, STAT
BIT 8LOOP, SLiR
BEQ 4§
Y 848 BACK
INP oP

E
-3: 8R $CWI

SEFERRERRRREERERE R R R R R R P A E R R R ISR 4 F
ROUTINE USED If “ONE WAY QUT™ WRS SELECTED. i

NCTE THAT WHEN IN THIS MCDE HALF DUPLEX IS THE ONLY

MODE AVAILABLE.

“ONE WAY OUT™ MEANS THAT ONLY THE TRANSMITTER IS

ENABLED. THE RECEIVER IS NEVER "TURNED ON.

R T I R R AT R AR Y YR YN S22 F AR Y

$Cikd:  JSR PC.STARTX
CLR 81,

18: BIT sXFLG,STAT
BNE 28
CHP TIME, 8100
BLO 18

MGV SRCSR, R2
MOV XCSR(R4J,R3

WY 1
(LR TIME
BR 18

2§:  BIC  #XFLG,STAT
BIT  sLOGP,SWR
BEQ 3% |
MOV 838, BACK
I EQP

%:  BR S0W0
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;i!if§M~Hl!u»lil!H}I»H'lnlifl»i!lifi{Qli!l{»!!i!!*!iiiiiill*!i!fiﬂ»f!fi
: CUTINE USED IF INTERNAL LOOP BARCK™ MRS SE_ECTEC.
: NOTE THAT WHEN IN THIS MODE; WALF DUPLEX IS THE
: ONLY MODE AVAILABLE.
: “INTERNAL LOOP BACK™ HEANS THAT THE RECEIVER IS "TURNEC ON“
: AND A COMLPETE MESSARGE IS RECEIVED. IF DATR IS TO BE CHECKED
: IT_1S; IF "END PASS™ IS DESIRED; IT IS GIVEN.
: THEN YHE TRANSMITTER IS ENABLED. AFTER THE WHOLE MESSAGE
. IS TRANSMITTED; THE CYCLE IS REPETED AS ABOVE.
: RERERERREE PR RE R F RN R E R R EE R AR R R R PR R R R PR AF IR R AR RS LRI IREFI 42 2S

010448 004737 0123862 $IL8: JSR PC,STARTR

010452 095037 010022 clp 1:4E

010456 049008 18: M 8RFLG, STAT

010462 001013 SNE 2%

010464 023727 010032 00CI00 CMP TIME, 8100

01047 103771 BLO 18

010474 011402 MOV ORCSR,R2

010476 016403 DOOCOM MOV £oCR8y; RZ

D10S02 104001 MY |

£10504 010032 CLR TIrE

N10510 B2 - ) BR R

010512 032737 000200 177570 zs: gIT $NODAT, SWR

010520 001002 BNE . S

010522 00N737 011264 ISR PC,TESTD

01526 042700 (040000 3s: BIC sRELG,STAT

010632 032737 000020 177570 BIT 8L 00P . Sk

010S40 00140S BEQ 8

N10S42 012737 010554 012042 MOV 848, BACK

010550 000137 011122 _ 3 £0P

010554 032737 00 177570 4s: BIT 8400, S8SWR  ;USE EXTERMAL DATAR"

010562 BES 7 :BR IF NO

0:05E4 010020 MGV IRDA, R2 :SET POINTER

010570 010022 MOV IXDR, R3 :SET POINTER

010574 010062 MOV R3 XDR :SETUP XMIT DATA ADCR

010&;0 A (Rg)+, (R3)+ ;HOVS %NPuT T0 OUTPUT

010622 BNE .- :100P IF NOT ZERO CHAR

010604 000177 MOVB 8177, -(R3) :INSERT A FILL CHAR

010610 INC k3 : BUMP RDDRESS

010612 000177 MOVB 8177, (R3)+ :INSERT ANOTHER FILL

CI0E16 CLRB  (R3)+ : INSERT ZERO CHAR

010620 010032 7$ CLR TIME

010624 012046 ISR PC,STARTX

01063G 100020 c3: BIT sXFLG,STAT

010EM , BNE 6$

010636 010032 000100 CMP TIME, 4100

01064 BLO c§

010646 MOV 3RCSR, R2

nIneen 020004 MOV XCSR(RY) ,R3

010654 HLT 1

010656 010032 CLR TIME

010662 BR c§

N10EEN 100000 B$: 81¢ 8XFLG,START

C10£70 C1044€ JMP SILB

v . . — o —
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TETXCVERLRY MACY1Ll 2747320 23-SEP-TB C(CB:44 PrGt S3

“ 9
va

B

9 PRPRSEEEERECRR SRR ORI AR R RR R SR A R RES SRR AR IR R ERI NI I EHERERIR IR 1Y
90 ROUTINE USED IF "EXTERNAL LOOP BACK™ WRS SELECTED.

751 : EITHER HALF OR FULL OUPLEX MAY BE SELECTED IN THIS MODE.
et . “EXTERNAL LOOP BACK" MEAI'S THAT THE TRANSMITTER IS FIRST
783 : *URNED ON (IF HALF DUPLE' * AND THE WHOLE MESSAGE 1S TRANSMITTED:
&4 : THEN THE RECEIVER IS ENAS.ED. AFTER THE WHCLE MESSAGE 1S RECEIVED
755 : DATA WILL THEN BE CHECKED IF DESIRED AND END FASS WILL
56 : BE GIVEN IF DESIRED.  THEN THE CYCLE IS pepenrso

e : AS ABOVE. 1IF RUNNING IN FULL DUPLEX THE PROGRA

~cq . WAITS FOR BOTH THE RECEIVER AND TRANSMITTER TO

759 . FINISH THEN RESTARTS THE RECEIVER AND TRANSMITTER.

;51 : FEPERREREREEEA A AR REERER AR R R E R R LR R E R R AR EREEPRRELERFELERELEIR
762 01067M $XLB: .

763 010674 032737 0000C1 0100:4 £:T sFULL . DUPLEX, PARAM2

764 010702 00!N02 BEQ 18

765 01070 004737 012362 JSR PC STARTR

766 010710 008737 012046 18: JSg PC STARTY

767 010714 005037 010032 CLR

768 010720 032700 100000 28: BIT aerc STAT

769 010724 001016 BNE 33

770 010726 032700 040000 73: BIT 8RFLG,STAT

771 010732 001029 BNE 4§

772 DIC?3 023727 010032 000100 CMP TIME, 8100

773 019742 103766 BLO 2§

774 010744 011402 MOV JRCSR, R2

775 010746 016403 00000 MOV XCSR(QH) R3

776 010752 104001 HLT

777 010754 00S037 010032 CLR nm

778 016760 000757 BR 28

779 010762 032737 000001 010014 23: BIT sFULL. DUPLEX, PARAM2

780 010770 0CI13%6 BNE 73

78! 010772 042700 100000 BIC :erc STAT

782 010776 004737 012362 JSR STARTR

763 011002 000746 BR 3

784 011004 4$:

78 O0Il1UON 032737 00000! Cl0014 BIT $FULL.DUPLEX, PARAM2

786 011012 001420 BEN 1)

767 011014 032700 100000 BIT $XFLG,STAT

788 011020 001013 BNE S

789 011022 023727 010032 D001CO CMP TIME, 8100

790 011030 103765 BLO 4§

791 011032 011402 MOV SRCSR, R2

792 011034 016403 000004 MOV xcsachq) R3

793 011040 104001 HLT

79 D1i042 010032 CLR Tm:

795 011046 000756 ar N§

79 011050 042700 100000 6%: BIC 8XFLG,STAT

797 011054 042700 040000 8s: BIC 8RFLG, STRT

798 011060 00S037 010032 CLR TIME

799 01106d4 032737 000200 177570 BIT sNODAT, SKR

edd 011072 001002 BNE 1

B0l 011074 004737 011284 JSR PC,TESTD

€02 011100 032737 00C020 177570 5§: BIT sLO0P; SWR

€73 211106 00172 BEQ $XLB

€0« 011110 012737 010674 012242 MOV 8$XL8, BACK

-——— — —
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Ccll ITEP CVERLAY

ZDC0B.P1L

826

837

808

82

I

811

812 011122
813 011122
8.4 011130
8IS QI113t
8ip 01114
817 011182
818 011169
813 0111g¥
820 011170
821 011174
822 Q11200
823 011204
829 011210
825

826 011212
BS7 011212
828 011216
829 011222
839 011226
B31 011232
832 011236
£33 Q11g42
39 011250
835 011286
826 011262
237

838

£33

£~3

B4l

842

£43

€43 011264
845 011270
B4 011272
e47 011300
848 01130
£49 011306
€58 0I1312
851 011314
852 011320
853 011324
BE4 011330
B55 011330
esh 011334
857 011340
BS8 011342
EE3 011346
BEQ C11350
Bel 011354

012737

013746
001413
032737

MRCYLL &27(732)

Qn
00
£0

o
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—
n
R
oo
O

020s6e0

010080
020000

011484
176516

011548
010022
013020

177570

01004C
000002
011356

GO2

€3-SEP-76 (0B:44 PRGE C5

TRERFREERRFRERERRARRRERRERRED

ROUTINE TO RETURN

T0 MONITOR FOR

END PASS.
SREBSRERPIFRFURPERRSREFRES RS2
oP:

m wswo a0 o

MOV 8340, PS
MOV %CSRIR®),QTPIE
BIC 84C<TIE) |QTPIE
BIC $TIE, XCSR(RY)
MOV 8ENTER, 2(SP)
MOV RO, SAVAO
MOV R],SAVRL
MOV R2.SAVR2
MOV R3,SAVR3
MOV R4, SAVRY
MOV RS, SAVRS
RTS PC
ENTER:
MOV SAVRO, RO
MOV SAVR1 RI
MOV SAVR2. R2
MOV SAVR3 R3
MOV SAVRY | RY
MOV snvns RS
MOV
BIS QTPIE,XCSR(RH)
IMP IBACK
QTPIE: 0CO0OD

;LOCK OUT INTERUPTS
:SAVE TX CSR

:CLEAR ALL BUT TX IE.
:CLEAR TX IE (EVEN If IT
:SET FOR RETURN IF SW 14=
:SAVE REGISTER 0
:SAVE REGISTER |
:SAVE REGISTER 2
:5AVE REGISTER 3
:SAVE REGISTER 4
:SAVE REGISTER S
:RETURN TO CONTROL

HSN T SET)

EFOGRAM

s RESTORE RO
RESTORE Rl

RESTORE RY
:RESTORE RS

; IF ORGINALLY SET; SET TX IE

(RERERERREERERERRRREREREEREEREREER

SUBROUTINE TO CHECK
RECEIVER DRTA.

R EEEEEREAREEEEARESRREEERREREEEER

YestD:  mMov ERDBR, -(SP)
BEQ T510At
BIT cexrxa SWR
BNE TSTODAT
TYPE MSGO
ISR ho AB2016
157 (5P)
TYPE MSG1
TSTODAT: MOV txda, R
MOV IROR! R2
SCAN4: C(MPB  (R1)+, (R2)+
BEQ SCANY
CMPB  TX.TERM,-(R])
BEQ TESTDX
CMPB 002, - (R2)
BNE s
MOV R2, 1%
TYPE

;WAS THERE A RECEIVE ERROR?

:BR IF NO

: INHIBIT FRINTOUTS?

iBR_IF YES

: (15> (12> THERE WAS A RECEIVE ERROR. RBUF=
:PRINT CONTENTS OF RBUF

(1S D)

sSETUP XMIT DATA ADDR
:SETUP RCV DRTA ADDR
:DATA 0K *

:BR IF OK

;1S IT END OF DATA
iBR IF YES
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021l ITEP CVERLAY MACY1l 27.722) 23-SEP-TH 0B:44 PAGE St
5DL08.P11

ge2 011356 000000 19: JWORD O

ge3 Q011360 OOONI? B8R TESTOX

B4 011362 2s:

855 011362 105712 1STB  (R2)

866 011364 0C143S - BEQ TESTDX an IF YES

867 011366 122721 COO177 CHFB 177, (R1)+ :1S IT FILL CHAR?

868 011372 201756 BEQ SCANY 'BR IF YES

863 011374 005301 oeC Rl : BACKUP

870 011376 1227g2 000177 CMPB  a177, (R2)+ ;IS IT FILL?

e~1 011402 0017 i 8EQ SCANg :BR IF YES

872 0114084 000240 SCANS: NOP :DATR ERRO

873 011406 032737 020000 177570 BIT $BIT13, 28SKR ,INHIBIT PRINTOUTS

874 011414 00.016 , BNE DERR :BR IF YES

878 011416 104400 011550 ) TYPE MSG2 :<15)<12)RECEIVED CATA = <15 ¢12>

876 011422 013737 010020 011432 MOV trbA, RDAx  ;SETUP DATA ADRESS

8§77 011430 104400 TYPE :PRINT RECEIVED DATA

878 011432 000009 ROAX: © :RECEIVED DATA ADDR.

879 011434 108400 DI11E7% TYPE MSG3 +<]S><12>DATA SHOULD BE<15)¢12>

880 011440 013737 010022 011450 MOV txpR, .+10 ,aETUP ADDR.

B8] Ol1446 104400 TYPE :PRINT GOOD DATA

282 011450 010022 IXDA

BS3 011452 111103 DERR: MOVB  (R1),R3 ;SETUP XMIT DATA

884 Q11454 114202 MOVE  ~(R2},R2’ sSETUP RCV DATA

935 011456 104007 HLT+7 :DATA ERROR HALT

B3 011460 005726 TESTDX: YST (SP3+ s POP STACK

B87 Olldee 000207 RTS PC RETURN FROM SUB/ROUT

B29 0l1464 00SOIE DO44124 DS1105 MSGD: .ASCIZ <15><12>/THERE WAS A RECEIVER ERROR. REGISTER (SEL 2) =/

(1) 911545 6i5 000012 MSGl: .RSCIZ «<15)¢12»

(1, D1155] 0OSO1S Q42522 042503 MSG2: .RSCIZ <15><12>/RECEIVED DATA = /<165¢1»

(1) 011875 015 042012 0%2101 MSG3: .ASCIZ <15><12>/DATA SHOULD BE/<15><12>

(1) 011820 00S0i5 046120 040505 MSG4:  .ASCII <15><12>/PLERSE MAKE counscrxon (DIAL NUMBER)./

(1) 01667 015 053412 042510 "ASCIZ <156><12> /WHEN CONNECTION COMPLETE: HIT CONTINUE SWITCH. /<155 <12

Eig 0117S2 00S015 046120 040508 HESEN "ASCIZ <15>¢12>/PLEASE MAKE CONNECTION (OIAL NUMBER)./<15><12>

(1) 012024 000020 SAVRG: O

830 012026 000003 SAVRI: 0

P3] 012030 000000 SAVR2: O

£92 012032 006000 SAVR3: O

833 012034 000000 SAVRY: O

834 012036 0000090 SAVRS: O

€35 012040 (000000 DELARY: O

€95 012042 002000 BACK: O

£97 C13044 000000 STOP: O
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SRERFRERRENRERFREEEEREIERRRE LTS K 0% 53303333336 3 3 30 J6 34 3 335 3 3 30 30 3t 308 3 9 3 36 ¢

INITIALIZE TRANSMIT SUBROUTINE
PEEFEEERRERREEEREEREREE R SRR S R R R AR 2

04100

04200 STARTX:

04390 157 DELAY
04400 BEQ 1%

04500 CLR TEMP]
04600 MOV %7, TEMP2
04700 ADD 81 TEMPI
04800 BNE -4

04300 DEC TEMP2
05009 BNE =14

05100 CLR DELAY
05200 1S: MOV IX0A, XDA
05300 BIC  sXFLG, STAT
0540C BIS $DTR, 3JRCSR
05500 75T STOP

0S6Lg BNE 3

05700 TYPE  ,MSGH
05800 HALT

05900 COM

06000  2%: BIT

06100 BNE

06200 BIT 4, JRCSR
06300 BNE .-

Ce400  3S: BIS $RATS, XCSR(RY)
06500

06600 CTSW: PBIT 8CTS,  XCSR(RY);
06700 BNE 2%

06900 CMP TIME, 36
06300 8LO cTsu’

07300 MGV JRCSR, R2
07100 MOV XCSR(R4Y) ,R3
07200 BIT 85112, SWR
07300 BNE 18

07400 HLT+2

07500 1§: CLR TIME

07600 BR CTSu

07700 25%: BIT #4, JRCSR
67800 BEQ 28

07900

08000 CTSOK: TST SETTLE
08100 BEQ 2%

08200 CLR TEMPL

08300 MOV 814%2, TEMP2
08400 ADD 81, TEMP]
08500 BNE -4

08600 BEC TEHPE

08700 BNE 14

03830 CLR

08900 23: BIT

03000 BEQ 18

09100 BIT sXL8, MODE
09200 BES 18

09300 MOV -1, TRNFLG

; IF SWO04=1 3 SW14=C HQIT BEFORE TURINING ON TX
:NO GO AHEAD AND TURN 0
;PREPARE FOR DELAY

; INCREMENT DELAY.......

; ZERO_POINTER.

;SETUP XMIT _DATA ADDR.
sRESSET XMIT COMPLETE FLAG
:SET DATA TERM READY

STOP
#FULL.DUPLEX,PRRAM2; FULL DUPLEX?
3% sBR’ IF YES

:CARRIER UP?
iBR IF YES

IS CLEAR TO SEND SET?
:BR IF YES

;30 SECS ELASPED?
;BR_IF NO

:SETUP RCV CSR

:SETUP XMIT C

s INHIBIT PRINTOUTS’

:BR IF YES

sPRINTOUT WAITING TG XMIT®
:RESET TIMER

:WAIT SOME MORE

: 1S CARRIER UP?

;BR IF NO

gON?ECTéON JUST MARDE?
: YES PREPARE FOR DELAY

; INCREMENT DELAY

:CLEAR DELAY FLAG

SETTLE
8FULL . DUPLEX, PARAM2; FULL DUPLEX?
+BR’IF NO

:XLB MODE”
:BR_IF NO
1SET FLAG




Ocll ITEP OVERLAY
0<0C0B.PLL

95S
356
957
9S8
959
360
961
962
363
64
65
366
967
68
369
970
S71
Q72
973
974

012334
gla34e
0la3sy
012350
012352
012360

052764

052764
006207

005737
001012
052714
105400
012737
012737
032737

gglq

27

001405
005037
005237
00137%
012737
013737
012737
042700
00S037

MACYLL 2

030100
012520
QC0Ico

012044

000C01
011752
177777
1772777

006301
000004

012514
012514

172777
010020

Trae)

000004

000204

010024
012044
010C14

012520
010C&3
010056

Joe2

23-SEP-76 (CB:44 PAGE £8

O
[
0o

Pt ot Pt Pt s s Pus ot P w8 s ()
mm\lmg.cun»— O
o

1%:

$TIE,XCSR(RY)  ;SET INTERUPT ENABLE
SNCFLG FIPS; CgﬁR RECEIVEC YET?

. =M ;ER_I
#TIE,  XCSR(R4):SET XMIT INTERRUPT ENAB.E
PC ;EXIT FROM SUBRCUTINE

(REEERERERRLRRREREREREERRRXERREREERAERERPRERELXXEERELAFREXEREF R £

; INITIALIZE RECEIVER SUBROUTINE
Rt tiassta bttt sttt Ryt st s et e e I 2 eSS el

STARTR:

cs:
18

TST
BNE
BIS
TYPE
Mov

STOP -FIRST TIME HERE’
13 *BR IF NO
QDTR JRCSR :SET DTR

SGS :MAKE CONNECTION
5-1 SETTLE :YES SET DELAY FLAG
s-1'STOP
5§ULL .DUPLEX, PRRQBE EULLODUPL:X7
8XLB, MODE :XLB MODE”
3§ :BR IF NO
TEMPL :START DELAY
TE!’PI
0-1 SNCFLG :SET FLAG
IRDA, RDA :SETUP RCV DATA ADDR
#1000, RCC :SETUP RCV CHAR COUNT
8RFLG. STAT  RESET RCV COMPLETE FLAG
ESSBE *RESET ERROR RECORDS
RBUF (R -CLEAR ANY DONE BIT.

8RIE+DTR JRCSR;SET INTERRUPT ENABLES
;EXIT FROM SUBROUTINE
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391
332

834
935

Di264Y4
0letus
012650
0lgeSe
0i2656
012662
0l2ebb
012674
012676
012702
012704
012710
012710
012714
012720
012724
012726
012730

Dle734
012740
0le742
012746
0le7gc2
012756
012760
Cle7eM

000240
187737

Q42764
000417

117764
032737
001406
105777
100003
117777

005237
005737
001403
Q42764
005037
00s037
000002

000240
105714
100050
116401
142701
110177
032737
001405
105777
100002
110177

001003
105006
004737

123701
001004
042714
052700
00S764
10C00S
011437
0ie437

MACY1l

175330
100000

000001
000100

175276
000100
175266
175252

010062
0lesez

000109
010032
glz2s22

000002
000220
175172
000040

175166
175162
610060
175140
0100S6
012362
010041
000100
040000
ogooooe

010046
000002

010040

000004
000004

000006
177570

175260

000004

177570

010050

KOe

23-SEP-76 (0B:44 PRGE 59

CEEEFREEEERERRERRERERE RS LR LR REREALARRRER SRR S LRI REFELRREE 2R 44

; TRANSMIT INTEPRUPT SERVICE ROUTNE
'{***l***3****iii*i*liii*ii!ll!*i!il*l!liil*i!fiiiiiiiii*iii*i*f

13000 XISR

13100 CMPB  @XDR, TX.TERM FINISHED XMITTING”
13200 BNE XJSR} O

13300 BIS 8XFLG, STRT ssr xnx COMPLETE FLAG
13400 BIC 8RQTS.XCSR(R4) RESET REQUEST TG SEND
13500 BIC $TIE. ' XCSR(RY4);RESET XMIT INTERRUPT ENABLE
{gggg BR X1SRe :

13800 XISRI: MOVB  2XDR,  XBUF(R4);XMIT NEXT CHAR.

13900 BIT $]00] SWR *MONITOR OUTPUT?

14000 BEQ NOXMON ‘BR IF NO

14100 1STB QTIPS :1S TTY AVAILABLE
14200 BPL NOXMON ‘BR_IF NO

14300 MOVB  aXDR, aTPB  ;TYPE THE CHAR

14800  NOXMON:

14500 INC XDA s INCRMENT ADDRESS
14600 XISR2: TST TRNFLG :FIRST CHAR?

14700 BEQ 18 :BR IF NO

14800 BIC $TIE,XCSR(RY)  ;CLEAR INTERUPT ENABLE
14900  18: CLR TIME ‘RESET TIMER

15000 CLR TRNFLG :CLEAR FLAG

15100 RTI *RETURN FROM INTERRUPT

R EEEEEEREE R R RN R R RN ERE R R R R R RIS R

RECEIVE INTERRUPT SERVICE ROUTINE
DR R HE R R F R 44

15300 RISR:  NOP

15400 1STB aacsa : 1S RECEIVER DONE BIT SET
15500 BPL RISR2 'BR IF NO

15600 MOVB  RBUF(R4),Rl :STORE cunn

15700 BICB %200, Rl :STRIP A BIT

15800 MOVB Rl JRDR  :MOVE CHAR TO INBUF
15900 BIT 4 SWR :MONITOR INPUT?

16000 BEQ NORMON :BR IF NO

16100 TSTB  QTPS :IS TTY AVAILABLE?

16200 BPL NORMON :BR IF NO

16300 MOVB  RI, ATPB  :TYPE THE CHAR

16400  NORMON:

16500 INC RDA :BUMP_POINTER

16600 CLRB  aRDA :CLERR NEXT CHAR POSITION
16700 DEC RCC : DECREMENT 'CHAR. COUNTER
16800 BNE 13 :BR IF BUFFER NOT FULL
16900 HLT+6 *RECEIVER BUFFER FULL
};?88 ISR PC,STARTR : INITIALIZE RECEIVER
17200  18: CMPB  RX.TERM,R! 15 IT LINE FEED?

17300 BNE RISRI :BR IF NO

17400 BIC $RIE, JRCSR :DISABLE INTERRUPTS
17500 BIS sRFLS, STAT ;SET_RCVR COMPLETE FLAG
17600 RISRl: 75T Raur(hqx +1S THERE A DATA ERROR
17700 BPL RISR2 :BR IF NO

17800 MOV JRCSR, ERCSR  :SAVE RCSR

{gggg MOV RBUF (R4) ,ERDBR :5AVE RDBR
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OC11 ITEP OVERLRY MRCYLLl &7.738) 23-SEP-76 CB:44 PRGE EC
DZDCOB.PLL
1047 012772 095?14 18i00 RiSR2: TST aRCSk ;IS THERE R DATA SET STATUS CHANGE
1048 01g774 100004 18200 8PL RISA3 ;BR IF NO
1049 012776 011437 010052 18300 MOV dRCSR, DSSTAT :SAVE STATUS
1030 013002 0QS270C 020000 18400 BIS aDSFLS, STAT :SET FLAG
1081 013006 0CS037 012520 18500 RISR3: (LR ShCFLG
1052 0133l1e 005037 010032 18600 CLR TIME ;RESET TIMER
%géa 013016 300002 igggg RTI :RETURN FROM INTERRUPT
1388 0coool 18300 .END
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DS11 ITEP OVERLAY MACY1l 27:722) 23-SEP-76 0B:44 PAGE &2
0ZDCOB.P11L CROSS REFERENCE TRBLE -- USER SYMBOLS
BA 010004 5458 602
BACK 012042 be2*  £89%  723*  804* 835 §364
BIT0 = 000001 408
BITI = 0000 40
BITI0 = 002000 5408
BITI1 = 004000 S40n
§IT12 = 010000 S40s
BIT13 = 020000 S408 571 846 873
BIT14 = 040000 §40%
| BITiS = 100000 L
BIT2" = DOOOOH 540
EIT3 = 000010 5408
EIT4 = 000020 540
BITS = 000040 S404
BIT6 = 000100 S40s
BIT? = 000200 5408
BIT8 = 0OON00 S40s
8i19 = DOICA0 Suls
BRK = 000002 5408
B2016 010030 E55s8 849
¢0 = DOGODY 5408
¢T = 040000 5408
21S = DODOOR 5408 927
CTS0K ~ 012246 g4
C1SH 012172 d278 930 937
DC1l 010000 Sq44
DELAY 012040 BIG¢ 833 B835s 904 912
DERR 01452 874 8838
DSFLG = 020000 6408 5708 1050
DSSTAT DIG0S2 5778  1049#
DTR = 000001 Gyos 918 %67 985
ENTER 011212 817 8264
ECP 011122 663 690 724 805 8128
ER = 100000 G408
| ERCSR 010046 5758  982%  1044¥
ERDBR 010050 5768 844 983%  1045%
FULL.D= 00000} 5898 763 779 785 321 950 971
GO 010156 Blds
WD = 004000 5408
| ILB = 0300i0 S0 623
IRDA 010020 gcis 727 853 876 979
IXDR 010022 GE2s 728 852 880 882 913
LCOP = 000020 Su0s  b&D 687 721 802
MODE =%000000 5408 617 620 623 626 952 973
MSGO  DIl48M B48 8898
. MSGI 011545 g51 889
| MSGe 011550 875 8998
M563 011575 878 8894
. MEGH  01:p20 £89s 918
M5GS 011752 BESs  9b8
' NODRT = 000200 5408 656 717 799
NORMON 012710 1026 1028  1030%
NCXMON 012612 1004 1006  1008%
0¢v_ = 010000 404
041 = 000002 5408 620

0
- CHO 000001 S40# B17 .
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FARAML 010012
PARAMZ 010014
PRRAM3 010016

CCll ITEP OVERLAY

PC  =%000907
PRIOR 010010
FS = 177776
GTPIE  Oll2k2
RBUF = 000002
RCC  0100SE
RCSR  =v000004
RD = 000200
ROR 010080
RDAX 011432
RFLG = 040000
RI = 020000
RIE = 000100
RISR ~ Ol2644
RISRI 012752
RISR2 Q12772
RISR3 013006
RIV ~ 010006
RATS_ = 00CODI
RWAIT = 104410
RX.TER 010041
RO'  =000000
RI  =%000001
R2  =4000002
| F2 =%000003
R4  =000004
RS =%000005
'R6  =/D0000R
' R7 _ =%000007
SAVRO 012024
| SAVR: 012026
SavR2 012030
SavR3 012032
SAVRY 012034
SAVRS 012036
| SCANY 011330
SCANS  0114D4
SETTLE ' 010024
SNCFLG 012520
5P =2000006
SRCSR 010044
RO = 100000
START 010074

STARTR 0l2362
STARTX 012046

S4B
S4qs
ES0s
C40s
Se0*
CY7%
590
Bl4x
S40%
c80s
L] ]
985x
S4O4
c81#
B876%
5694

MACYLl 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

603
604

938

S95¥
BeB#*

£G8*
774%

B2+
830*
B0E*
Q7

g32#

8894
8904
8314
83cH
8934
8944
ge8

949
9894
B44%

765
766

23-SEP-76  08:44

779
B75*

83b#
1042

681
1044

1031#
708

S9E*
8Se¥

599+
791%

T13%
B8B83#
651
332

871

9E9%
1051 %
850

782
S03%

NO2

PAGE 63

785 g2]

706% 716
1045

712 742
1047 1049
1032%

720 770

818 B27%

85y 856

600+ &0l

820 £29s
" 728  72%

932+

£9z2 =13

gcox  9S3s

886

9558 1036

9583
737%

774

797

§49#
867

BJ4#
8S3*

730x

747
38+

97l

7E5#

791

381

B59¥

bOS*
854

730

775
933%

76b%

915%

1041

883

e06
858

733*

792
S99#

75ck

923

1022%

E50*
850

734%

814
1002%

801+

931

10235%

6E81%
865

735%

816%
1012%

go4+

938

1024

712%
870

7H3*

822
1022

837+

9e7+#

1029

7E7%
B8Y*

775%

831%
1042
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ocDCOB.Fll
STAT =.002000

SIC = Q0o8Q0
ST Q12244
SR = ITTETC
Swi2 = 010C0Q0
SXCER - DI0042
JEMPL (la2Siv
e [Di2Sit
YESTD DllzkM
TESTDX 011460
T8 = 002107
Ti 013032
TS 210066
kS 0130k
TPB 010072
TPE C12C77)
L = o
TRFLG 012822
TSTORY Q11320
X, TER 010042
TYPE = 104400
BF = D003
xCo 010054
XCSR =
xCA n10062
XFLG = 120000
X.SR 012524
xICR] 01560
XISR2 Di26lé
XLE _ = 00300
Yum]T = 104412
| $48- ] 010446
L 218246
pi e 0.o2%¢
$7.8 ;;GE?H

SETs
736

MacYll 2T T32)
<ROSS REFERENCE TRSLE -- USER SYMBOLS

b4b

e X

NN -l
“J0 (P p
N4 WD)

BO3

c3-SEP-76 DB:44 P9RGE &Y

£59¢
Qlye

A6

o

&St

[ S F =1

P

27 ECE»
EI 937%
925+ 1
ge2 687
Q4S# 97Cs
Q472 985
S48

ook

9gs 553
ES3+ ETES
7ES T4
1010

gel §°8
682 713
998+ Q93+
995 1ce2
738 A
973

80+

gsls qcQ

333

&7

T38#

87?7

1C1e
1067
7t3

81l

O E-Tv
>

879

775

1203+
781

— " ——

881

792

Eal

747 %

799

S8

Bl4

715+
108+

968

8lb#*

314

388

834+

397

377

7819

873

740

325+

787

933

745»

927

. . —— - — i ——_p Mp— . ———
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59X Sl S42 SeH g9l 899 e 14 991 1316
DCPRRM ] 824
DHDICL 28
DHPRRY cs
DJPRRM s
DLPRRY cs
IPPRR™ cs
DSDX1 ce
e dPRRMN Sc
JPRRM s
NELLD is 2
T S40s BSe 863 Tid Ta4 S 793 885 3¢ 103%
SEQ.nT cs S
SINTF cs C42
§.7EE cs 827
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cROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

AY MACY1l &7 722)
45
B2l b b7
871 Q0% 939
605 €53 686
10%0
915 925 9eS
620  B23  b2b
O 4 78
971 973 18
680 711 741
&57 &£78 <09
9]1 Q17 S22
12! 1228 1043
S bbH4 &BS
.S 616 653
936 943 349
1£32 )
69 T8 03
955 85«'
910 47 1033
919 )
976 1009  103i
622 625 €28
6E8 £75 705
€37 S99 595
712 713 723
817 gls8 1g
gse <3 86C
380 1044 104
732 734 883
872 G4 1019
10583
BE?7 %1 986
866 04 916
1008 1020 1027
BE9
See
3 765 781
29 73 7S
9
g Sed c40
2 o4 cu4p
€e 18] 18l
23 eb 29
gee K] €ty

787

779
889
889

35
eSS

D ~30" 3

ONINVOW O
O e~

[
o
O
n

0
wmn
~

872

78!

288

5S6

788

sS40
142

§8?

DO3

VE
79€
997

877
846

7

o223 £
WD o

1

787

S9!
182

cc8

74
Vil
797

1041
£87
873

771

—
o~
()
L 0w

87¢

695
236

862

335
g0l

774
828
332

1029

1042

749
289

[y
[eelam]e)
(Sl =Y ¢ ]
o=

717
923

788
9tk
863

767
1082

843
775

823
344

1047

806
Sa4

g5
122k
814

724
927
830
977

937
777

1036
731

833
954

839

be2

831
3E3

391

es7
938

738
938

gs9
1034

798

681
BCH
832
370

Ece
999




ERRORS DETECTED:

DEFRULT GLOBRLS

Tgi CVERLRY MACYL] 27.732) 23-SEP-78

CROSS REFERENCE TASLE -- PERMANENT

0
GENERATED: 0

Z?C%E_S§SI§gL/CRF PRuNUH°ITEPv4 Q20ClE

-

RJN-TINE RATIO:
CORE USED: 1&K

:28 24-9 3
{31 PRGES)

B:44 PRAGE €9

YMBOLS
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