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0 ABSTRACT. 

THIS PROGRAM iB DESIGNED 6 AS A PIN TENBNCE BTD Ee 
FI 40 SERVICE PERSONEL WILL VERIFY THE oF OPERATION 
OF A COMPLETE CONRUNT CATION LINK FROM ONE POP-1 
SYSTEM TO ANOTHER OR TO A COMMUNICATION TEST CENTER. 

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

2.0 REQUIREMENTS. 

2.1 EQUIPMENT 

A. PDP-11 SYSTEM WITH 4K OF CORE. 
B. A DC11 COMMUNICATION INTERFACE. 

2.2 STORAGE. 

4K OF CORE 

3.0 LOADING PROCEDURE 
THIS PROGRAM IS IN ABSOLUTE FORMAT. 
THE ABS LOADER MUST BE USED TO LOAD THE FROGRAN. 

4.0 OPERATING PROCEDURES. 

A. TWO Ae HOOR or OF ene ie ee ARE PROVIDED 
1. S £00. AND ae START T R PARAMS FROM CONSOLE TTY, PROCEED TO SECTION 3B. 
e. ADDREEE Pel quite REGISTER BIT 15 BEFORE 
staat ING TO ENTER PARAMS CONSOLE SWITCHES, PROCEED TO SECTION 
*THE PROGRAM MAY BE RESTARTED AT LOC 204 (ONCE PARAMETERS HAVE ALREADY BEEN SELECTED) 

B. CONSOLE DIALOGUE PARAMETER INPUT (CURRENT VALUES FOR PARAMETERS ARE FOUND IN OVERLAY) 

1. THE PROGRAM WILL TYPEOUT THE NAME OF THE VARIABLE OVERLAY. 
A. IF YOU WISH TO SETUP JUST THE INDICATED OVERLAY, TYPE A CARAGE RETURN 
B. if YOU MISH 1S a A ONLI a 
C. IF YOU WISH TO SETUP A DM116e IN OMB. 

I F DN OR DMB WAS TYPED IN STEP 1 ABOVE THEN THE BUS ADDRESS 
VECTOR ETC. REFERED TO IN STEPS 2 THRU 7, PERTAIN TO THE ONi1 OR DMBB. 

T HE PROGRAM WILL TYPE THE DEFAULT BUS ADDRESS oF THe INTERFACE UNDER YEST. 
A. A CAR. RETURN TO USE DEFAULT BUS ADDRE 
5 TYPEIN ACTUAL BUS ADDRESS 

3. THE P PROGRAM WILL T TYPE PE Our THE DEFAULT VECTO VECTOR <POORESS 

B. TEIN Bet Sera VECTOR R aboRess 

4, THE PROGRAM WILL TYPE OUT THE DEFAULT INTERFACE PRIORITY 
NOTE: 200=PRIO 4, 240=PRIO S, 300=PRIO 6, ETC. 
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A. TYPE A CAR. RETURN TO USE DEFAULT VALUE 
B. TYPEIN ACTUAL’ VALUE 
TE PROGRAN WILL TVPEQUT THE DEFAULT VALLE OF PaRAMeL 
IF REQUIRED BY O.0 IN OVERLAY LISTING FOR PARGMETER DESCRIPTION 
i TYPE A CAR. RETURN TO Foe DEFAULT VALUE 
8: TYPEIN ACTUAL VALUE 
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THE PROGRAM WIL TYPEOQUT THE DEFAULT VALUE OF PARAM#e 
IF ——. BY THE ISR. 

A. A CAR. RETURN TO USE DEFAULT VALUE 
B. ENT R ACTUAL VALUE 

THE PROGRAM WILL ee a DEFAULT VALUE OF PARAM&3 
IF oe BY y Oe Ove 

RETURN’ TO USE DEFAULT VALUE 
3 HE # TO DIAL. 

IF _ USING A MODEM WITHOUT git lt HANDSHAKING, 
THE NUMBER MUST TERMINATE WITH 
“END-OF -NUMBER™ CHARACTER (:). 

B. ENTER ACTUAL VALUE. 

THE PROGRAM WILL RETURN TO STEP 81 IF THIS SETUP 
WAS FOR DN11 OR DM1188. 

THE po WILL REQUEST THAT SWITCH REG 
SETUP SWITCH REGISTER AS SPECIFI 
AND TYPE A CAR. RETURN. 

NOTE: IF ANY OF THE ABOVE ITEMS 2 THRU 7 WERE CHANGED BY ENTERIN 
NEW VALUES, THE NEW VALUE BECOMES THE DEFAULT VALUE FOR SUBSEGUEN 
RESTARTS OF THE PROGRAM. 

¥- BE SET. fe) 
ED IN STEP D. 
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C. MANUAL go y INPUT FROM SWITCH REGISTER 
ds Ma ROGRAM HALTS FOR ISRCINTERFACE SERVICE ROUTINE) SPECIFICATION 

RiY=SETUP DM rit 1B ISR 
1 ISR 

SWR=000000= SETUP VARTABLE ISR 

é. as FOLLOWING HALTS ARE REPEATED FOR EACH ISR SPECIFIED. 
SETUP Se CUENE IS: DN11,0M11-88 THEN VARIABLE OVERLAY. (EACH ENTRY SET SWICHES THEN HIT CONTINUE 
A. HALT FOR BUS ADDRESS OF INTERFACE 
8. HALT FOR VECTOR ADDRESS OF INTERFACE 
C. HALT FOR PRIORITY OF INTERFACE 
D. HALT FOR ATER ORE PARAM #1 eit SECT. 10.0 IN OVERLAY LISTING FOR PARAMETER DESCRIPTION) 
E. HALT FOR_INTERFACE PARAM #2 (DN11 AND DMBS8 PARAMETERS ARE DISCUSSED IN SECT. 10.0 OF THE MON 
F. GO BACK TO STEP A IF THIS SETUP. WAS FOR DN OR DMB. 

HAL T FOR OPERATIONAL SWITCH TTINGS. (SEE STEP D.) 
CONTINUE TO START TESTING 

ING TO_RUN THIS PROGRAM, THE OPERATOR MUST 
ACCERTAIN THE COMPLETE COMMUNICATION LOOP AND PROCEEDURES 
TO BE USED, INCLUDING The TYPE OF MODEMS, THE TYPE OF 
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 OPERATION 
ARE FIXED AS A TEST CENTER. 

AFTER DETERMINING THAT THE EQUIPMENTS ARE COMPATIBLE AND 
AGREET E 

ING 
SHOULD BE ENABLED. "T 

HE SYS T FIRST SHOULD THEN BE LOADED 
STARTED AND THE yh ESTABLISHED EITHER MANUALLY 
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D. OPERATIONAL aire SETTINGS. 
SW1S=1 HALT RROR 
SWi4=1 CINGLE” eee 
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IC 
TEST QUICK BROWN FOX/NUMERICS) 
Sl alae LOOPBACK MODE) 

T 
OR TRANSMITTED DATA Aon CONSOLE. Try. * 
OR RECEIVED DATA ON CONSOLE T 

NO DATA WILL APPEAR ON THE CONSOLE 
RUE WHEN THE COMM INTERFACE IS 

NG A THAN THE CONSOLE, BUT EVEN AT EQUAL 
OWER BAUDS, ALL CHARACTERS MAY NOT APPEAR ON THE CONSOLE. 

TURN TO MONITOR FOR END FASS 
WHEN SWO4=0 PROGRAM LOOPS IN THE OVERLAY NEVER RETURNING TO THE MONITOR. 
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IF ED, THE PROGRAM WILL TYPE A 
REQUEST FOR THE DATA. DATA MAY BE ENTERED AS ASCII CHARACTERS OR OCTAL CODE. 
TYPE IN THE DATA TERMINATED WITH A CR. OCTAL CODE MAY BE ENTERED BY TYPING AN 

ARROW) FOLLOWED BY THE OCTAL CODE 000 10 377) 
SEPERATED BY SPACES AND TERMINATED BY t(UP ARROW). 

I.E. ABCDt 000 123 377¢ EFG (CAR.RETURN) 

A TYPICAL SWITCH SETTING FOR HOF ULE 00 310 THIS SETTING USES 
INTERNAL LOOPBACK MODE, LOOPS IN OVERLAY, MONITORS TRANSMITTED AND RECEIVED 
DATA ON THE CONSOLE TTY, AND TESTS RECEIVED DATA USING TEST MESSAGE #3. 

A TYPICAL peal SETTING FOR FULL-DUPLEX=003144 THIS SETTING 
IS THE SAME AS ABOVE EXCEPT IT USES THE EXTERNAL LOOPBACK MODE 

St Oe PRO IESE UL SEE, 12S PERERA Es ERIE” 
TERM DURING TRANSMISSION, 

ROCTER me RO NeCEN THe NAT ING CHR fon is” STOPPED. DURING RECEPTION, 
CHARACTER IS RECEIVED, THE RECEIVER IS SHUT OFF 

WAS INPUTED BY THE OPERATER, THE TERMINATING CHARACTERS ARE ADDED. 
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TEST MODES 

INTERNAL LOOPBACK MODE 

1. THE OVERLAY WAITS TO RECEIVE A MESSAGE (TERMINATED BY <001>) 
é. VERFIES THE DATA AGAINST THE DATA SELECTED BY SWO39 AND SW10{SW7=0) 
3. TRANSMIT THE DATA SELECTED BY SWO9 AND SW10 (SW8=0) OR 

TRANSMIT THE RECEIVED DATA (SWB=1) 
4. RETURNS TO MONITOR FOR “END PASS” (SW4=1) OR 

GO TO STEP 1. (SW4=0) 

EXTERNAL LOOPBACK MODE 

THE OVERLAY sets foeane TO SEND 

2 END 
WAIT FOR MES by BE RECEIVED 
VERIFIES THE DATA (SWO7=0) 
RET TO MONITOR FOR “END PASS”. (SWO4=1) OR 
GO TO STEP 1(SWO4=0) 

ONE-WAY-IN MODE 

THE OVERLAY WAITS FOR MESSAGE TO BE RECEIVED. 
VERIFIES THE DATA(SWO7=0) 
RETURNS TO MONITOR FOR “END PASS”(SWO4=1) OR 
GO TO STEP 1 (SWO4=0) 

ONE-WAY-OUT MODE 

THE OVERLAY SETS REQUEST TO SEND 
WAITS FOR CLEAR TO SEND 
eres SELECTED DATA 
RETURNS TO MONITOR FOR “END PASS”. (SWO4=1) OR 
GO TO STEP 1 (SWO4=0) 

E. THE OVERLAY IS THEN ENTERED AND A CONNECTION ESTABLISHED EITHER 
MANUALLY OR AUTOMATICALLY. 
IF ONE-WAY-IN OR INTERNAL LOOPBACK MODES ARE SELECTED. 
THE OVERLAY WILL SET DATA TERMINAL READY AND WAIT FOR DATA. 

IF _ONE-WAY-OUT OR EXTERNAL LOOPBACK MODES WERE SELECTED. 
THE OVERLAY WILL SET DATA TERMINAL READY AND REQUEST TO SEND. 
ni cota THEN WAIT FOR CLEAR TO SEND BEFORE ATTEMPTING TO 

FESSAGE BAD THE CONTENTS OFTHE HAY CSR EVERY G0 SECS. 
UNTIL CLEAR 10 SEND IS ASSE 
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F. IF SWO4=0 THE OVERLAY WILL CONTINUE TO 
TRANSMIT/RECEIVE DATA. 

IF SWO4=1 THE OVERLAY WILL RETURN 
TO THE MONITOR AND TYPE “END PASS”. 

IF BOTH SWOY=1 AND SW14=1, THE PROGRAM WILL REQUEST 
ee ge hat PARAMS AFTER ONE PASS OF THE SELECTED 

TEST EXECUTION MAY BE are ed BY TYPING THE FOLLOWING 
CHARACTERS On ie oor 
LINE FEED = cage N00. 
QUESTION MARK = ='PRINtout Any OfOR g OF INPUT BUFFER. (ASCII) 

S_AND PRESS CONTINUE FOR NEXT 8 WORDS. 
PROGRAN Must BE RESTARTED AT 200 AFTER PRINTING. 

CARRIAGE RETURN © RESTART AT REQUEST FOR NEW OFERATIONAL SWITCHES. 

PROGRAM AND/OR OPERATOR ACTION 

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

NORMAL HALTS 
SEE SECTION 4. 

ERRORS 

ERROR REPORTING 

THE ONLY ERROR REPORT FROM THE CONTROL PROGRAM OCCURS IF THE 
INTERFACE SPECIFIED IS NOT LOADED. 

a DATA IS RECEIVED | AND SWITCH 7 (NO DATA COMPARE) 
RESET THE DATA WILL BE COMPARED AGAINST THE PRESELECTED 

AFTER 8 INE FEED" CHARACTER IS RECEIVED. IF THERE IS A 
MISMATCH, FOLLOWING ERROR REPORT IS PRINTED: 

RECEIVED DATA=RRRRRR 
DATA SHOULD BE TITTTT 
DATA COMPARE ERROR; BAD DATA=BBB GOOD DATA=GGG 

WHERE RRRRRR_IS THE RECEIVE BUFFER (UP TO Si2 CHARACTERS) 
TITTTT ts THE TRANSMIT BUFFER (UP TO 512 CHARACTERS) 
BBB IS THE BAD DATA CHARACTER 
GGG IS THE GOOD DATA CHARACTER 

IF THE INTERFACE DETECTS A DATA ERROR, THE FOLLOWING 
WILL BE PRINTED BEFORE THE DATA IS COMPARED: 
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THERE WAS A RECEIVER ERROR. RECEIVER DATA REGISTER =XXXxXxXx 

WHERE XXXAnX T NTENTS OF THE RECEIVER DATA REGISTER 
THE LOW BYTE 18 THE BATA. AND THE HIGH HE Is THE ERROR BITS. 

IF_A RECEIVE TERMINATING CHARACTER<O01> IS NOT DETECTED 
WITHIN Sle CHARACTERS A “BUFFER FULL” PRINTOUT WILL OCCUR. 

RESTRICTIONS 

3 eeetion OF THIS maga a ay COORDINATION BETWEEN 
OR_AND_ THE OPERATOR OF ANOTHER PDP-11 SYSTEM 

UNLESS Of ONE OF THE SYSTEMS IS ALWAYS OPERATING IN A FIXED 
THE FOLLOWING TABLE LISTS THE VALID COMBINATIONS: 

CPU #1 CPU #2 
ONE-WAY-OUT ONE-WAY-IN 
ONE -WAY=IN ONE-WAY-OUT 
EXTERNAL -LOOPBACK INTERNAL LOOPBACK 
INTERNAL LOOPBACK EXTERNAL -LOOPSACK 
EXTERNAL -LOOPBACK EXTERNAL-LOOPBACK (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. 

BOTH SYSTEMS SHOULD BE RUNNING IDENTICAL ROUTINES. 

Piper 4 14,13,7,4 SHOULD BE THE SAME 
ON BOTH CPU'S 

OR 
ERROR , RESTART 
CURRENTLY BEI 

MISCELLANEOUS 

PROGRAM 
TRANSNITT 
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ITEP WAS CHECKED OUT USING THE A ey BELL TELEPHONE MODEMS. 
201A (HALF -DUPLEX SYNCHRONOUS 2000 BAUD) 
202C (HALF-OUPLEX ASYNCHRONOUS 1209 BAUD) 
103A (FULL-DUPLEX ASYNCHRONOUS 110 BAUD) 

PROGRAM DESCRIPTION 

THE DC1i_ INTERFACE SERVICE etn ARE SETUP, AS SPECIFIED BY THE OPERATOR, 
BY THE ITEP CONTROL PROGRAM 

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

WHEN THE OVERLAY IS FIRST ENTERED BY ITEP AT LOCATION START:, 
THE CONTENTS OF THE SWITCH REGISTER ARE STORED IN REGISTER O. 
THE MODE AND DATA SELECTIONS ARE FIXED AT THIS TIME AND CANNOT 
BE ALTERED WITHOUT RETURNING TO THE CONTROL PROGRAM. 
THE INTERRUPT VECTORS AND VARIABLES ARE THEN SETUP. 
THE SELECTED ROUTINE DETERMINED BY THE MODE IS THEN ENTERED 

THE OVERLAY THEN LOOPS IN ge et SOW! , IF Spree wey IN” MODE 
WAS SELECTED. SOWO,IF “ONE WAY OUT” MODE WAS SELECTED. 
SILB, IF “INTERNAL LOOP BACK MODE WAS SELECTED. 
SXLB,IF “EXTERNAL LOOP BACK” WAS SELECTED. 

SOWI: IN THIS ROUTINE THE RECEIVER IS INITIALIZED ae 
LOOPS WAITING FOR THE RECEIVER TO FINISH. IF NOTHING IS 
FOR 60 SECS A “WAITING” MESSAGE IS TYPED. WHEN THE Rete 
DONE, THE PROGRAM CHECKS DATA IF SWITCHES PERMIT,AND TY 
PASS DEPENDING ON SWITCH SETTINGS. 

SOWO: THE TRANSMITTER IS INITIALIZED AND PROGRAM LOOPS 
WAITING FOR TRANSMITTER TO FINISH,A "WAITING" MESSAGE IS TYPED 
EVERY 60 SECS IFT REIS NO ACTION. WHEN THE TRANSMITTER IS 

THE pee OOPS BACK TO $OWO OR TYPES END PASS 
DEPEADING ON SWITCH SETTINGS. 

SIL8: THE waves % Te wt As pro LOOPS WAITING FOR 

Us
a)

 

gg 
RECEIVED 
IVER IS 

PES END 

RECEIVER i: 0 FINISH. A “WAITI ¢ Tyree BO oe eer rcH 

SETTINGS ie, we N RECEIVER IS, Peers IF suc A eerT TINGS PERMIT. 
TRENSHETTER Is I INITIALIZED, A “WAITING” MESSAGE IS TYPED 

FvER RY Boe TION. RANSMITTER IS DONE PROGRAM RETURNS 

pet IF IM et THE TRANSMITTER IS 
A HALT S TYr=0 EVERY 60 SEC I 

C 
¢ 

SR ee CHES ALL 0 

ail N FULL DUPLEX T RE IVER TRANSMITTER ARE lM 
“WAITING” MES YPED EVERY 60 SEC IF THE 

Act chron . WHEN BOTH THE RECEIVER AND TRANSMITTER ARE D 
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CHECKED, END PASS IS TYPED AND PROGRAM LOOPS TO $XLB DEPENDING 
ON THE SWITCH SETTINGS. 

THE RETURN TO MONITOR ROUTINE FOR END ereree 
LOCKS OUT INTERUPTS AND SAVES THE TRANSMITTER FNTERUPT ENABLE 
BIT_AND ALL GENERAL REGISTERS. IT THEN RETURNS TO THE MONITOR 
TO TYPE “END PASS". THE MONITOR CHECKS SW14 IF UP IT RETURNS 
TO ENTER:, OTHERWISE IT RESTARTS THE PROGRAM. 

ENTER: IS ENTERED FROM THE MONITOR AFTER TYPEING “END le 
IT RESTORES THE GENERAL pe Be AND THE TRANSMITTER CSR 
AS SAVED IN EOP. THE DELAY FLAG IS SET AND PROGRAM RETURNS TO 
THE SCAN ROUTINE (OWO, OWT, 1LB, XLB) WHERE IT CAME FROM. 

THE INITIALIZE TRANSMIT SUBROUTINE AT STARTX: 
SETS UP THE SINTERS CE AND POINTERS NECESSARY TO 
INITIATE A TRANSMIT OPERATION. 
AFTER SETTING “DATA TERMINAL READY” AND “REQUEST TO gl A CHECK 
IS MADE ON PARAM2 TO DETERMINE IF HALF DUPLEX OPERATION 
WAS SELECTED BY THE OPERATOR. IF IT WAS, THE 
ROT WAITS FOR CLEAR TO SEND. 
A WAITING FOR CLEAR TO SEND’ PRINTOUT OCCURS 
EVERY 30 SECONDS UNTIL CLEAR TO SEND IS ASSERTED. 

THE INITIALIZE RECEIVED SUBROUTINE AT STARTR: 
SETS UP THE INTERFACE AND POINTERS NECESSARY TO 
RECEIVE A MESSAGE. 

THE TRANSNIT INTERRUPT SERVIOE ROUTINE 
AT XISR:, IS ENTERED VIA TRAYSMIT INTERRUPTS 

NTERFACE 
A TEST 131 MADE TO SEE IF THE LAST CHR 

Te aT uRS a He TRANSAT Cogre ih tHE INTE INTERFACE 

it > ne ah T har NBRACTER 15 RIST ETRANS METTED 
AND PR I TY IF THE MONITOR TRANSMIT 

THE RECEIVE INTERRUPT SERVICE ROUTINE 
AT RISR:, IS ENTERED VIA RECEIVER INTERRUPTS 

THE RECE D RAC S STORED ie: 
THE MONITOR RECEIVER SWITCH IS SET 

NPUT ge TS FULL FER FULL’ 
TES_THAT A 

2E D 
HARACTERS). 
FEED, e

e
t
 

Z
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z
 

C 
NE 
HE 

LL_BE SAVED AND PRINTED OUT 

RECEI S 
4 a "RECEIVE OR’ 18 DeTECTED AT RIN» THE 

AFTER THE COMPLETE MESSAGE HAS BEEN RECEIVED. 
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THE DATA TEST SUBROUTINE wT TESTD: IS 
ENTERED AFTER A COMPLETE MESSAGE HAS BEEN 

IF A *RECEIVE of ROR’ HAD BEEN DETECTED 
THE CONTENTS OF “RECEIVE BUFFER. at At THE 
Tine HE ERROR Ob CRE WILL B 
THE DATA IS COMPARED UNTIL A ALL ros 
CHARACTER IS RECOGNIZED. FILL am ONES) 
CHARACTERS ARE IGN IF an ATCH 
IS DETECTED, THE NORE ET convente OF THE 
INPUT BUFFER AND GOOD DATA IS PRINTED. 

PARAMETERS FOR THE DCil 

* PARAM#1 IS ,ORDED INTO ne. RECEIVER STATUS REGISTER (RCSR). 
BITS 3,4 CHARACTER LENGTH, DEFA ULT= 8 BITS (00) 
BITS 9310 RECEIVER SPEED SELECT, DEFAULT= LOWEST SPEED (00) 

PARAM? i LOADED INTO THE TRANSMITTER STATUS REGISTER (TSCR). 
BIT 0 AG wor (1), DEFAULT= HALF_DUPLEX (0) 

eS NOT LOADED INTO THE TSCR,IT IS ONLY A SOFTWARE FLAG. ) 
BITS 3,4 TRANSMI SPEED SELECT, DEFAULT= LOWEST SPEED (CO) 

PARAM#3 IS NOT USED(177777). 
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540 5 RRR E REAR EIR REE REE EERE REELED RII ASIII 
S41 DC11 INTERFACE SERVICE PARAMS 
5 1op00 eect... imager eta taining eet 

44 010000 Bais0 04 Of0040 DCli: = .ASCIZ /0C / ie NAME 
S45 010904 174000 BA: 174000 BUS_ADDRESS 
S46 010006 900300 RIV: 300 {VECTOR BOONES 
S47 010010 O90240 PRIOR: 240 ; PRIORITY 
$48 start 00000 PARAMI: 1 ;PARAM #1 
543 iis 00000: PARAMe: 0 ;PARAM #2 
SSO Q10016 177777 PARAMS: 177777 ;PARAM #3 
S$i 910020 900000 IRDA: .WORD OQ SINITIAL READ DATA ADDRESS 
SSe Q100e2 000000 IXDA: .WORD OQ ;INITIAL_XMIT DATA ADDRESS 
553 010024 900000 SETTLE: .WORD 0 ; LINE SETTLE DELAY FLAG 
554 010026 000000 -WORD OQ 
S$5 910030 000000 Bedlé: .WORD OQ ‘ADDR OF BIN TO OCT TYPE ROUTINE 
556 010032 000009 TIME: .WORD Q ; TIMER 
S$? 010034 900000 «WORD Q ; 
558 010036 910074 «WORD START ;ADDR OF START OF PROGRAM 
S59 910040 TX. TERM: 
S69 010040 000 -BYTE 000 ; TRANSMITTER TERMINATING CHAR. 
S$1 010041 RX. TERM: 
aa 010041 ool -BYTE O01 ;RECEIVER TERMINATING CHAR. 

S64 [HHH HEHEHE HEHEHE THEE 
SES ; CONSTANTS + WORKING STORAGE 
sce j RRR R AKER AE REE E EKER ER EE EAE ERLE EE EERE EERE EERE ERE EERE EERE ERE 
567 090000 TAT= 
S&8 100090 AFLG=100000 ;XMIT CORPL ETE FLAG 
569 040900 RFLG=40000 - « sRCV COMPLETE FLAG 
570 020000 DSFLG=20000 :DATA SET STATUS CHANGE FLAG 
24 020000 B1713=20000 ; INHIBIT PRINTOUTS 

E65 010042 SXCSR: 0 ;SAVED XMIT CSR 
574 010044 000000 SRCSR: 0 SAVED RCV CSR 
575 010046 ERCSR :RCV CSR SAVED ON ERROR 
576 910050 000000 ERDER: RCV DATA REG SAVED ON ERROR 
a 010052 DSSTAT: 0 sRCV CSR SAVED ON DS CHANGE 

73 noe 000000 XCC: 0 ;XMIT CHAR COUNT 
80 019056 900009 RCC 0 RCV CHAR COUNT 

581 hiapes 090000 RDA 0 sRCV DATA ADDR. 
Pes O06e 000000 0 :XMIT DATA ADDR. 

584 Steet 177560 TKS: 177560 
58S 010066 17756e TKB: 177562 
28 ste 177564 TPS: 177564 
2e 1007e 177566 TPB: 177566 

$89 000091 FULL. OUPLEX=000001 
$30 177776 P$=177776 
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SLHSFFSSSESASAESEELEL ALLL SL ELRAL SSAA LA LASLELEFFLESFALSL EL FEFLELEFES 

; DCL1-X INTERFACE SERVICE ROUTINE 
SFSSRERSSSSSESRSE (| RSELSLHRAF FSS FF REFELERS SELLS SLRSEFLSE SEF LEFSSFSSFLSFL FG 

10074 ocooz4o START: NOP 
010976 013700 177570 MOV SWR RO SETUP MODE IN RO 
Oidioe o42700 277400 BIC #177400, 1a] “STRIP JUNK 
6101068 913702 010006 MOV RIV Re . SETUP 
Ollie Qievee O1e644 MOV  wRISR, (R2)+ © S INTERRUPT 
O10116 Olsve2 19010 MOV PRIDR; (Ro)+ :VECTORS 
910122 pierce 012524 Moy sXISR; (Ro)+ : 
610126 Ois7e2e O100I0 MOV PRIOR, (Ro)+ ; 
61013¢ 913704 010004 MoV BA RY *SETUP BUS ADDR INDEX 
010138 O13714 0100le MOV PARAMI, ORCSR ;SETUP VARIABLES 
610i42 O13702 19014 MOV PARAM2: Re : 
510146 oO4e702 900001 BIC #0001,R2 : 
510:S2 O10264 S004 MOV Re, XCSR(R4Y):IN CSRS 

5 PSELFLHLASELELARERLSRAAFAELLEAELLL ELSE 

: ROUTINE USED TO GOTO 
: SUBROUTINE DEPENDENT 
: ON MODE SELECTED. 
s ELLLELELELLERELLEEEFELLLLLA RELL LS ELLES 

O1C15& 005027 9010032 GO: CLR TIME 
015162 005037 012049 €LR DELAY 

alates Qerea Elo! Sf He nove 
010176 001402 BEQ 1 ite 
919200 900137 0103S2 IMP SOW0 
016204 o32700 o00002 1S: BIT 8OWT , MODE 
Oideig onr4oe BEQ 2 
pi0ele 00137 O10246 INP SOW! 
10216 032700 10 23 BIT 8IL8, MODE 

010222 001402 BEQ 3$ 
010224 000137 c10446 SIL 
p15230 000004 3S: BIT 8XLB, MODE 

1 14 BEG 4g 
010236 000137 010674 IMP $XLB 
010242 4§: HALT 
510044 900776 2k .-2 

s RESEEALELLLLLEAALASSSLALLEALLLELE LAA LALA RALALLLLALLRLLARALARARAAALE 

: ROUTINE USED IF “ONE WAY IN" MODE WAS SELECTED. 
: NOTE THAT WHEN IN THIS MODE HALF DUPLEX IS THE 
: ONLY MODE AVAILABLE. 
: “ONE WAY IN" MEANS THAT ONLY THE RECEIVER IS 
: NABLED. THE TRANSMITTER IS NEVER “TURNED ON™. 
5 SERELELLELLEFHELSESELERELELAELELAAALAALEAALARELALALALARELLLALELARES2 

O1de46 00737 012362 $OWI: JSR PC, STARTR 
81dese 632700 40000 1$: BIT #RFLG, STAT 
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010032 000100 

o°0004 

010032 

000200 

011264 
040000 
009020 

010350 
Olllze 

ee eee eee 

R.Re 
(RY) ,R3 

es: #NODAT , SHR 
3$ 

38: BRFLG, STAT 

4S: 

sFESPERERERESERESESEELER ESSERE RESSE EA EEALESEAEEAL SEE EEEELE EREREEEEESSE 
: ROUTINE USED IF “ONE WAY OUT” WAS SELECTED. z 
; NOTE THAT WHEN IN THIS MODE HALF DUPLEX IS THE ONLY 
: MODE AVAILABLE. 
; “ONE WAY OUT” MEANS THAT ONLY THE TRANSMITTER IS 
; ENABLED. THE RECEIVER IS NEVER “TURNED ON. 
sRREREERESEREEESEEPLAL SLES REEEEL EL RARE RERELE ESS EERE LEASES EEEEEE SELES 

$OK0: JSR PC, STARTX 
TIME CLR ! 

1S: BIT sXFLG, STAT 
BNE 2$ 
CMP TIME, 8100 
BLO 1$ 
MOV ORCSR, Re 
MOV XCSR(RY) RS 
HLT 1 
CLR TIME 
BR 1$ 

2s BIC eXFLG,STAT 
BIT SLOOP, SWR 
BEG 3$ 
MOV 83$, BACK 
IMP EOP 



Da
sa
tt
ii
ns
 

SR
uR
RE
E 

R + av
) 

r
o
 

P r
o
 

io
 

09
g 

oh
es
s 

P
R
R
 it 

—~
. 

y
 

Ww
 

R
E
 

= 
a 

pe
 

O
r
a
 

Re
on

as
 
we

ns
 

O
O
O
O
 
V
O
O
O
O
O
O
O
O
O
 
O
O
O
O
 

O
O
 
O
O
O
O
 
O
O
Y
V
O
W
O
O
H
V
B
O
O
O
K
V
0
0
0
0
0
0
0
0
0
 

P=
 

0 
2
0
 
2
0
-
0
 

+ 
0
2
0
 

= 
8 
-=

 
B
s
 

p
=
 

& 
= 

2
 

B
b
 

0
-
2
 

2
 

2
 

=
e
 

& 
2 

=
 

DH 
8 

=
O
 

0
 

BO
 
B
=
 

2
 
B
H
 

<
P
 

2
&
2
 

= 
2
 
B
P
 

P
o
 

3 
& 3 

CYL] e7\ 732) 

000100 

177570 
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23-SEP-76 08:44 PAGE Se 

sRRSFFEAEFRERSE SESSA ERAAAEASEAESAA RAAT LA LAL ELLE LL LALELALSLSLSSALLF SAS 

> ¥ 

4§: 

7$: 

S$: 

6$: 

ROUTINE USED IF INTERNAL LOOP BACK” WAS SELECTED. 
NOTE THAT WHEN iN THIS MODE; HALF DUPLEX IS THE 
ONLY MODE AVAILABLE. 
“INTERNAL LOOP BACK MEANS THAT THE RECEIVER IS “TURNED ON” 
AND & COMLPETE MESSAGE IS RECEIVED. IF DATs 15 T0 BE CHECKED 
IT 1S: IF “END PASS” IS DESIRED: IT IS GIVEN. 
THEN THE TRANSMITTER IS ENABLED. AFTER THE HHOL E MESSAGE 
1S TRANENT Tee, THE CYCLE IS REPETED AS ABOVE 

+ PEREREEREESE EERE SESE ESESEESESESSEEEE SESE SESERE SSE SES ELS ESSE REESE ESS 

SILB: 

1$: 

JSR PC, STARTR 
He 

Bir “peti 

cu TIME 

BIT SNOOAT, SWR 

eR OBA. TESTO 
BIC SRELG, STAT 
BIT SLOOP: 
BEQ 4§ 
MOV 84S, BACK 
IMP EOP 
BIT 8400, asSWR  ;USE EXTERNAL DATA? 
BEG 7 ;BR_IF NO 
MOV IRDA, 2 :SET POINTER 
MOV IXDA, R32 :SET POINTER 
MOV XDA SETUP XMIT DATA ADDR 
MOV9 = (RB)+, «= (RB)4 INPUT 79 QUTEUT 
BNE - F NOT ZERO CHAR 
MOVB 8177, -(R3) $1 00F A FILL CHAR 
INC Rs :BUMP_ ADD ADDRESS 
MOVB 8177, (R3)+ INSERT ANOTHER FILL 
CLRB 3s (R34 : INSERT ZERO CHAR 

eres 
art 8X*LG, STAT 
BNE 6$ 
CMP TIME, #100 
BLO $ 
MOV ORCSR, Re 
MOV XCSR(RY) RI 
HLT 1 
CLR IME 
=e 3 
BIC #XFLG, STAT 
IMP SILB 
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sSERFLELARRERA SSE LAERERALE LALLA LAAL A SSAA LARA ESE RELL SEF LAA LELAFELAELELE 

; ROUTINE USED IF “EXTERNAL LOOP BACK” WAS SELECTED. 
; EITHER HALF OR FULL DUPLEX MAY BE SELECTED IN THIS MODE. 
; "EXTERNAL LOOP BACK" MEANS THAT THE TRANSMITTER IS FIRST 
} TURNED ON (IF HALF DUPLEY* AND THE WHOLE MESSAGE IS TRANSMITTED: 
: THEN THE RECEIVER IS ENASLED. AFTER THE WHOLE MESSAGE IS RECEIVED 
; DATA MILL THEN BE CHECKED wf DESIRED BND END PASS WILL 
; % GIVEN I F DESIRED YCLE 1 1S SEEPEATED 
; NNING IN Wari "StPLEx 
: narTe. Hea ety THE RECEIVER AND TRANSMITTER TO 
: FINISH THEN RESTARTS THE RECEIVER AND TRANSMITTER. 
‘ SESSELSLELAFLSASESSSESAELFSLERELELELELSERESEALELRAALELESSESLLLELEFEF LESS 

010674 $XLB: 
610574 032737 000001 010014 BIT #FULL. DUPLEX, PARAM2 
010702 001402 BEQ 1$ 
010704 004737 Ol12362 JSR PC, STARTR 
010710 004737 Ole046 1S: JSR PC’ STARTX 
010714 905037 910032 CLR TIME 
010720 ; 100006 23: BIT 8XFLG, STAT 
010724 OO1016 BNE 33 
010726 040000 73: BIT #RFLG, STAT 
010732 001024 BNE 4 
010734 Oe237e7 010032 of0100 CMP TIME, #100 
019742 103766 BLO 2$ 
010744 0611402 MOV JRCSR, Re 
010746 016403 oc0004 MOV XCSR(RY) , RB 
010752 104001 HLT 1 
910754 005037 010032 CLR TIME 
016760 000757 BR 23 
b107be 032737 000001 910014 23: BIT #F ULL. DUPLEX, PARAM2 
01 001356 BNE 75 
010772 42700 100000 BIC sXFLG, STAT 
010776 004737 012362 JSR PC, STARTR 
611002 000746 a BR 23° 

Bt os 032737 000001 610014 BIT #FULL. DUPLEX, PARAM2 
O110i2 o01420 BEG Bg 
11014 032700 100000 BIT axFLG, STAT 

pt ttse po103 010032 900100 CMP fine, #100 
011030 103765 BLO 4g 
011032 611402 MOV ARCSR, Re 
011034 Ol oo0004 MOV XCSR(R4Y) ,R3 
011040 104001 HLT 1 
aise Snares 010032 CLR TINE 

Bit 4 100000 6$: BIC #XFLG, STAT 
011054 042709 649000 83: Bic aRFLG, ‘STAT 

sees) nee 80235 177570 BIT #NODAT , SWR 
011072 001002 BNE cy 
011074 004737 011264 ISR PC, TESTD 
011100 032737 177570 S$: BIT sLOOP, SWR 
011106 001672 BEQ $XLB 
011110 012737 010674 o12042 MOV #$XLB, BACK 
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5 RRRFRE ELAR CREEL AEE REARS REET 
; ROUTINE TO RETURN 
; TO OMNI TOR FOR 
; END PASS 
retiiitsiciitttitiierteriey 

EOP: 
MOV #340, PS 
MOV XCSRIRY) , OTPIE 
BIC #tC<TIE> QTPIE 
BIC #TIE, XCSR(RY) 
MOV #ENTER, 2(SP) 
MOV RO, SAVRO 
MOV R1;SAVRI 
MOV ‘SAV 
MOV R3, SAVRS 
MOV RY’ SAVRY 
MOV RS; SAVRS 
RTS 

ENTER: 
MOV SAVRO, RO 
MOV SAVRI;RI 

MOV SAVR3, Ra 
MOV SAVRY; RY 
MOV SAVRS.RS 
MOV 8-1, DELAY 
BIS QTPIE, XCSR(RY) 
JMP aBACK 

QTPIE: oo0000 

;LOCK -* INTERUPTS 
SAVE TX CSR 
CLEAR ALL BUT TX IE. 
5 CLEAR TX_IE (EVEN IF IT WASN’T SET) 

T FOR RETURN IF SW 14=1 
: SAVE REGISTER 0 

STER S 
RETURN TO CONTROL PROGRAM 

; RESTORE RO 

RESTORE RS 

;IF ORGINALLY SET; SET TX IE 

¢ RERELAAALLE REL LHAAAALLE KALA LL REEL 
; SUBROUTINE 1 CHECK 

;WAS May A RECEIVE ERROR? 

INHIBIT PRINTOUTS? 
;BR IF YES 
; 15) (12) THERE WAS A RECEIVE ERROR. REUF= 
SPRINT CONTENTS OF RBUF 
3 (15129 
SETUP XNIT DATA ADOR 
;SETUP RCV DATA ADD 
;DATA OK ? 
;BR IF OK 
315 IT END OF DATA 
:BR IF YES 

RECEIVER DATA 
PETTTTTETITTOTEOTESTCT TTT TTT TTT TT 

TESTD: MOV EROBR -(SP) 
BEQ STDAT 
BIT #B1T13,SWR 
BNE TSTDAT 
TYPE MSGO 
JSR RO, 982016 
TST -(§P) 

TSTDAT hve os R 
MOV ba’ 

SCANY: CMPB (R1)$, (R2)+ 
BEQ SCANY’ 
CMPB sO TX. TERM, (R11) 
BEQ TESTDX 
CMPB  —- «002, - (R2) 
BNE <3 
MOY Re, 1$ 
TYPE 
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ls: -WORD Q 
BR TESTOX 

es: 
TSTB ss (R2) : 
BE TESTDX :BR IF YES 
CNPB 0soawl?77, = (R1)+ = IS: IT FILL CHAR? 
BEQ SCAN -BR IF YES 
DEC Ri : BACKUP 
CMPB 0 sog!77, «= (R2)+ =: IS IT FILL? 

i SEQ SCANY :BR_IF_YES 
SCANS: NOP *DATA ERROR 

BIT #81T13,d8SWR | ;INHIBIT PRINTOUTS 
BNE DERR ‘BR IF YES 
TYPE MSG2 <15)< 
MOV tRDA, RDAX  ;SETUP DATA 
TYPE ‘PRINT RECEIVED DATA 

RDAX: 6 “RECEIVED DATA ADDR. 
TYPE MSG3 *<15><12>DATA SHOULD BE<15><12> 
MOV {xDA, .+10 SETUP ADDR. 
TYPE *PRINT GOOD DATA 

DERR: MOVB (R1),R3_;SETUP XMIT DATA 
MOVE -(R2),Re sSETUP RCV DATA 
HLT+7 *DATA ERROR HALT 

TESTDX: TST (SP}+ *POP STACK 
RTS PC ‘RETURN FROM SUB/ROUT 

MSGO: .ASCIZ <15><12>/THERE WAS A RECEIVER ERROR. REGISTER (SEL 2) =/ 
MSGI: eASCIZ <«15><12> 
MSGe: .ASCIZ <15><1e>/RECEIVED DATA = /<15><12> 
MSG3: .ASCIZ <15><12>/DATA SHOULD BE/<15><12) 
MSG4: ‘ASCII <15><12>/PLEASE MAKE CONNECTION (DIAL NUMBER) ./ 

"ASCIZ <15><12>/WHEN CONNECTION COMPLETE: HIT CONTINUE SWITCH. 7<15><12> 
2 <15><12>/PLEASE MAKE CONNECTION (DIAL NUMBER). 7<15><12> MSGS: .ASC) 

w
 3 <£
 

O
o
o
O
o
O
o
O
0
0
0
0
 

12>RECEIVED DATA = <15><1e2> 
ATA ADRESS 
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B59 H SRE FRELHEE KALE LESSEE REEL ALSE LAE FELASA EARLE ELEL FELL EFA ASLE LESS 

300 : INITIALIZE TRANSMIT SUBROUTINE 
gps 04100 : EEKELESPFLFAFEEL ERLE KS F ASSES FALE LE LE RE RL ELLE LE FEELS SSF ESLFE LASS SS 

903 012046 04200  STARTX: 
$04 01204 005737 012040 04300 TST DELAY SIF SWO4=1 8 SW14=C WAIT BEFORE TURINING ON Tx 
80S O12e0S2 901416 04400 BEQ 1$ NO GO AHEAD AND TURN ON TX 
906 012054 005037 012514 04S00 CLR TEMP! PREPARE FOR DELAY 
907 012060 Ole? 000007 012516 O4600 MOV #7, TEMP2 
gos Ol 737 000001 012514 04700 ADD #1’ TEMP1 s INCREMENT DELAY....... 
809 012074 001374 04800 BNE = 
910 012076 012516 04900 DEC TEMPe2 
811 Olel02 001371 oso09 BNE .-14 
812 012104 9005037 012040 05100 CLR DELAY ZERO POINTER. 
913 Ol2110 013737 010022 o100b2 OS200 15: MOV IXDA, XDA SETUP _XMIT DATA ADDR. 
814 O12116 O42700 100000 05300 BIC eXFLG, STAT  :RESSET XMIT COMPLETE FLAG 
$15 Olel22 052714 o00001 0540 BIS #DTR,| @RCSR SET DATA TERM READY 
916 Olel26 OOS 012044 05500 TST STOP 
917 Olel3se 0O0100S OS606 BNE 2g 
918 012134 104400 011620 05700 TYPE  ,MSGY 
919 012140 ooc000 05806 HALT 
920 Olel42 005137 oO12044 05900 COM STOP 
821 012146 032737 000001 010014 O6000 2%: BIT #FULL.DUPLEX,PARAM2; FULL DUPLEX? 
932 012154 001003 06100 BNE 3$ BR IF YES 
923 012156 032714 o00004 06200 BIT #4, ORCSR :CARRIER UP? 
924 Olel62 001375 06300 BNE <4 BR IF YES 
326 Ole164 OS2764 o00001 oO00004 CBYO0 3s: BIS #ROTS, XCSR(RY) 

827 912172 032764 O00002 OD00004 ea CTSW: BIT #CTS, XCSR(R4);IS CLEAR TO SEND SET? 
$28 O1e200 001017 06700 BNE 3 BR IF YES 
929 Oleede 023727 010032 00036 06800 CMP TIME, #36 730 SECS ELASPED? 
830 Ole210 103770 06900 BLO CTSW BR IF NO 
$31 Oleele 011402 07000 MOV JRCSR, R2 SETUP RCV CSR 
932 Olee14 O16403 oD0004 07100 MOV XCSR(RY) RB SETUP XMIT CSR 
933 Olee20 032737 010000 177570 07200 BIT eSW12, SWR INHIBIT PRINTOUTS? 
834 Ol2226 O01001 07300 BNE 1$ :BR IF YES 
935 012230 104002 07400 HLT+2 :PRINTOUT "WAITING TO XMIT’ 
936 Ole232 005037 010032 07500 1S CLR TIME RESET TIMER 
§37 Ole236 000755 CTSw WAIT SOME MORE 
938 012240 032714 oOD0004 07700 2 BIT #4, IRCSR TS CARRIER UP? 
333 012244 001775 300 BEQ 2s BR IF NO 

v4 
941 01224% 005737 o10024 08000 CTSOK: TST SETTLE sCONNECTION JUST MADE? 
ate 012252 O01416 08100 BEQ 2g BR IF NO 
943 012254 005037 012514 08200 CLR TEMP1 *YES PREPARE FOR DELAY 
944 012260 012737 012516 08300 MOV #142, TEMP2 
845 012266 062737 000001 012514 08400 ADD #1, TEMPL s INCREMENT DELAY 
946 012274 001374 08s00 BNE .-6 
947 012276 005337 012516 DEC TEMPe 
$48 012302 00137 08700 14 
$49 012304 005037 010024 08800 CLA SETTLE “CLEAR DELAY FLAG 
850 012310 032737 010014 08900 2%: BIT FULL. DUPLEX, PARAM2;FULL DUPLEX? 
851 012316 OO1415 09000 BEQ 1$ :BR IF NO 
952 Bi S358 032700 000004 09100 BIT 8XLB, MODE *XLB MODE? 
953 012324 O01412 09200 BEQ 1$ ‘BR IF NO 
954 012326 012737 177777 Ol2522 09300 MOV #-1, TRNFLG SET FLAG 

licincatehsiecimnntaneinieaimmnbiniimen a
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09400 BIS STIE,XCSR(R4)  ;SET INTERUPT ENABLE 
09500 WAIT 
09600 TST SNCFLG oe CHAR RECEIVED YET? 

E 4 ;BR_ IF NO 
09800 18: 81S #TIE, XCSR(R4);SET XMIT INTERRUPT ENABLE 

PC EXIT FROM SUBROUTINE 

p RHSSERSRSESS SSIS T ATER ROS ROCESS ESAS TRUELUNERR RE RLERS ER EE RNR SEES 
INITIALIZE RECEIVER SUBROUTINE 

rrTTiiiriretitriitirirtirtititiitrt ttt err tt Teer ett teeter 
10200  STARTR: TST STOP ;FIRST TIME HERE? 
10300 BNE i$ *BR IF_NO 
10400 BIS #DTR, IRCSR SET OTR 
10500 TYPE Noe CONNEC TIO 
10600 28: MOV b-1, SETTLE ies Ef? DELAY PLAG 
10700 MOV #-1' STOP 
10800 1S: BIT #FULL.DUPLEX,PARAM2;FULL DUPLEX? 
109 BEG :BR IF NO 
11 T #XLB, MODE ?XLB MODE? 
11100 BEQ 3$ “BR IF NO 
11206 CLR TEMP! START DELAY 
113068 INC TENPL 
11400 BNE 
11500 2%: MOV t SNCFLG SET FLAG 
11600 MOV IRDA, ROA :SETUP RCV DATA ADDR 
11700 MOV #1000, RCC :SETUP RCV CHAR COUNT 
11800 BIC #RFLG, STAT RESET RCV COMPLETE FLAG 
119 CLR ERCSR RESET ERROR RECORDS 
12000 CLR ERDBR 
12100 TST RBUF (R AR ANY DONE BIT. 
12200 BIS RIESOTR, ORCSR; sit STERNUPT ENABLES 
12300 RTS PC sEXIT FROM SUBROUTINE 
12400 TEMPI1: O 
12500 TEMP2: QO 

12700 ‘TRNFLG: 
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010040 

000004 
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000008 
177570 

175260 

oo0004 

177570 

010050 
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5 RERERELE LAL RAE REL ELLE SEE REE AEE LAEL EE EEL SAA L SA LEAS RES ESLER ELSES SS 
: TRANSMIT INTERRUPT SERVICE ROUTNE 
sg.” a egnaatgeer ama crneamnmtaaa teetmeiini tiene ieee 

13000 ISR 
13100 CMPB 3XDA,TX. TERM §; FINISHED XMITTING? 
13200 BN xISRL iB IF N N09 
13300 BI #XFLG, STAT ET XMIT COMPLETE FLAG 
13400 BIC #ROTS;XCSR(RY) :RESET REQUEST TO SEND 
13500 BIC #TIE, XCSR(R4):RESET XMIT INTERRUPT ENABLE 
13600 BR XISRe : 

13800 XISR1: MOVB aXDA, XBUF(R4Y);XMIT_NEXT CHAR. 
13900 BIT #100 SWR ‘MONITOR OUTPLT? 
14000 BEQ NOXMON “BR IF NO 
14100 TSTB = ATPS 15 TTY AVAILABLE 
14200 BPL NOXMON ‘BR IF NO 
14300 MOVE @XDA, TPB TYPE THE CHAR 
14400  NOXMON: 
14500 INC XDA s INCRMENT ADDRESS 
14800 xXISR2: TST TRNFLG ;FIRST CHAR? 
14706 BEQ 1$ BR IF NO 
14800 BIC #TIE,XCSR(RY) CLEAR INTERUPT ENABLE 
14900 (1S: CLR TIME RESET TIMER 
15000 CLR TRNFLG CLEAR FLAG 
15100 RTI "RETURN FROM INTERRUPT 

Natali f-5 Stil itt tt ta St SPE AE tt tlle lela 
RECEIVE INTERRUPT SERVICE ROUTINE 

UPTTTTTStTtteTeerereeeerTrerttierttreretret ttt tt ter tt ter tr tee 
15300 ISR: NOP 
15400 TSTB  @RCSR :IS RECEIVER DONE BIT SET 
15500 BPL RISR2 BR IF NO 
15600 MOVB §RBUF(R4),R1 STORE CHAR. 
15700 BICB #200, Al ‘STRIP A BIT 
15800 MOVB = RI JRDA  ;MOVE CHAR TO INBUF 
15900 BIT #40 SWR “MONITOR INPUT? 
16000 BEQ NORMON *BR IF NO 
16100 TSTB = TPS I$ TTY AVAILABLE? 
16200 BPL NORMON “BR IF_NO 
16300 MOVE RI, 3TPB ss: TYPE ‘THE CHAR 
16400 NORMON: 
16500 INC RDA ; BUMP POINTER 
16600 CLRB  aRDA LEAR NEXT CHAR POSITION 
16700 DEC RCC t BECREMENT CHAR. COUNTER 
16800 BNE 1$ *BR IF BUFFER NOT FULL 
16900 HL T+6 "RECEIVER BUFFER FULL 
17000 JSR PC, STARTR INITIALIZE RECEIVER 

17200 1S: CMPB ss RX. TERM, R1 ;IS IT LINE FEED? 
17300 BNE RISRI *BR IF NO 
17400 BIC #RIE. ARCSR ‘DISABLE INTERRUPTS 
17500 BIS are LG STAT  :SET RCVR COMPLETE FLAG 
17600 RISRI: TST UF (RY) "IS THERE A DATA ERROR 
17700 BPL RroRe BR IF NO 
17800 MOY JRCSR, ERCSR SAVE RCSR 
17300 MOV RBUF(R4Y),ERDBR ;SAVE RDBR 
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Ole77e 714 38100 RiSRe: TST Pp 315 Te A DATA SET STATUS CHANGE 
biscee 100084 18200 SPL RISR3 :BR IF NO 
Ole77& 011437 010052 18300 MOV JRCSR, ODSSTAT ;SAVE STATUS 
013002 O5270C 020000 18400 BIS wOSFLG, STAT :SET FLAG 
013006 OCS037 OleSed 18500 RISR3: CLR SNCELG 
O130ie 005037 010032 18600 CLR TIME ;RESET TIMER 
013016 900002 18700 RTI ;RETURN FROM INTERRUPT 

000001 18900 END 
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ga 010004 suse = 02 
Back  Ole04e eos 689 723k = BOR «3S NE 
BITO = 009001 c4Oe 
BIT! = 000002 c4Oe 
BITIO = O0eCO0 5408 
BIT11 = 004000 S408 
SIT12 = 010000 S408 
BITi3 = 020000 S408 S7l#S4BSs«éS72 
BITI4 = 040000 5408 
BITIS = 10 c408 
Bite = 000004 S4Oe 
SIT3 = 000010 S408 
BITY = 000020 5408 
BITS = 000040 S408 
BIT = 000100 S408 
BIT? = 000200 5408 
BITS = O00400 5408 
BIT9 = 001000 5408 
BRK = 00002 5408 
B2016 010030 cose 84g 
cos 5408 
cT = 040000 S408 
cis = 5408 927 
ETSOK 012246 o4is 
TSW = Olz17e 9278 «930 «937 
Beli 010000 cH4e 
DELAY 012040 1S*# 833% 835" 904 12% 
DERR —-O14S2 874 BES 
DSFLG = suoe 5708 1050 
OSsTAT 010052 5778 1049s 
OTR = OO0001 cue 915. 967985 
ENTER Ollele 817 Bebe 
EOP Ol te2 662 «= 690s 7240s OSs 
ER = 100000 S4Oe 
ERCSR  O10046 S758 982 = 1044 
ERDBR 010050 S768 B44 983k = «1045 
FULL.D= 90000} cess 763——is77'ti“‘<‘TKSC SC 
GO 010156 6148 
HD = ‘OO4000 SuOe 
LB = O000i0 HOH 9623 
IRDA 010020 sis 727 853s«B7HCsC<“ié‘CTG 
IXDA 010022 Ssos = 728«=S BS2—(itiBBEUB 
LOOP = 000020 nn 3 3-3 rr) 
Robe =/000000 540s 0617, s«sbe0si‘éieSC iC (aR «9D 
MSGO 011464 B48 8898 
MSG] © OL1545 851 8898 
mSG2 011550 875 8898 
MSG3 «011575 879 BBS 
MSGy = 011620 6898 918 
MSGS 11752 Bese = 968 
NODAT = 000200 SHoe 656717, 799 
NORMON 012710 1026 «=©61028 = 10308 
NOXMON Oleble 1004 1006 10088 
OV = 010000 S408 
OWI = OO000e S4ou 620 
OW0 = O0000! S408 617 



DC11 ITEP OVERLAY 
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PARAM! 10012 
PARAMNe 010014 
PARAMS 010016 
PC =%000007 

PRIOR _ easy 
FS 77776 
QTPIE Of ides 
RBUF = 000002 
RCC 0100SE 
RCSR =000004 

RD = 000200 
RDA 010060 
RDAX 011432 
RFLG = Q40000 
RI = 020000 
RIE = 000100 
RISR Q12644 
RISR1 OQle75e 
RISRe 012772 
RISR3 013006 
RIV 010006 
ROTS_ = G00001 
RWAIT = 104410 
oe TER O10041 

=”000000 
Ri =%000001 

Re =%000002 

R32 =*000003 

Se =%000004 

RS =7%000005 
RE  =~000006 
R7 =%000007 
SAVRO 012024 
SAVRi: Ole0e6 
SAVRe 012030 

| SAVR3 = 012032 
| SAVRY 012034 
SAVRS 012036 
SCANY 011330 
SCANS 011404 
SETTLE * 010024 

| SNCFLG Ol1e520 
| SP =%000006 
| SRCSR 010044 
| SRD = 100000 
| START Q10074 
| STARTR 012362 
| STARTX O1e046 
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779 785 921 950 

675% 706% 719% 737% 

836% 
1042 =. 1045 

681 712 742 774 
1044 1047 1049 

1031*  1032% 

708 720 770 797 

So6x 818 827% g4o% 
BS2x 854 856 867 

soos 600% 601% 604% 
79ix = 820 629% 953% 

713% ° 728% 729 730% 
883% 932% 
651 682 713 747 
932 ggse* 969% 984 

871 

969% 
1051* 
850 886 

782 9654. 1036 
903% 

971 

7E5# 

791 

981 

869% 

605% 
8s4 

732% 

775 
998% 

766% 

915% 

1041 

883 

606 
858 

733% 

792 
999% 

73e% 

$23 

1022% 

650% 
860 

734% 

814 
1002% 

801% 

931 

1023* 

681% 
865 

735% 

816% 
101lex 

Bets 

938 

ide4 

712% 
870 

743% 

822 
1022 

887% 

967% 

1029 

727% 
884s 

775% 

831% 
1042 
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Svar =2x0900000 

STO.) 3 = O00400 
STOP 012044 
SkR os «1TTETO 

SWi2 = 910000 
SxCSR 010042 
TEMP] 012514 
TEMPE O12eS516 
TESTD O1l264 
TESTDX 01:460 
TIE s 000100 
TIME 010032 

TKS C1005 

tee obipoge 
Tes 010070 
TR 2 D 

yt te 
et sear 
TYPE = 104400 
YBUP = 009006 
xCc 010054 
xCSR = 000004 

XDR 510062 
XFLG = hese 
xISR 12524 
steed 012560 
x] Oieblé 
XB = OO0004 
XWRIT = tee’ 

a ices 
$Ou0 Bt z= 
$*L8 10674 

= 013020 
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obs 705 
997* jO04ls# 

ses 9704 
6§7 717 

975% 976+ 
938688 

sss $39 
&7b+ 6793 
734% 739% 

g75 877 

713 743 
oh3s 10le# 

1002 1007 
747 768 

$093 $11 

7208 
1050+ 

721 

3878 

$24 

ae ae ene ee ee 
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| SEQUAT ee 580 
| SINTE ee = 549 
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959 967 
64 656 
? 733 
102 
773 790 
718 731 
924 $28 

1048 
63! 716 
676 684 
975 982 

79 783 

870 995 

663 630 

Be 
me 

1049 
684 1002 

941 957 

787 872 

779 781 

889 

889 
e 288 

$3 

sss S56 

ee ee ee ee 

08:44 PAGE &S 

722 
953 
781 

78S 

540 
l¥2 

557 

DO3 

787 

5 
1 

sss 

872 

B30 
Bez 

749 
289 

1047 

899 991 

Ecce 

939 
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ERRORS DETECTED: 0 
DEFRULT GLOBALS GENERATED: 0 

2 DZDCOB. SEQ/SOL /CRE /PAGNUMeITEPY4, 02008 
RUN-TIME: 10 12 1 SECONDS 
RUN-TIME RATIO: 228/24=9 
CORE USED: 16K (31 PAGES) 
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