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1.0 ABSTRACT.
THIS PROGRAM IS DESIGNED RS R _MAINTENANCE AID FOR
FIELD SERVICE PERSONEL. IT WILL VERIFY THE PROPER OPERATION
OF A TE_COMMUNICATION LINK FROM ONE POP-11
SYSTEM TO ANOTHER OR TO A COMMUNICATION TEST CENTER.
THIS PROGRAM MUST BE USED IN CONJUNCTION WITH THE INTERPROCESSOR
TEST PROGRAM(DZITP) ON A PDP-11 SYSTEM WITH A DL-11 INTERFACE.
2.0 REQUIREMENTS.
2.1 EQUIPMENT
A. PDP-11 SYSTEM WITH 4K OF CORE.
B. A DZvlil COMMUNICATION INTERFACE.
e.2 STORAGE.
4K OF CORE
3.0 LOADING PROCEDURE
THIS PROGRAM IS IN ABSOLUTE FORMAT.
THE ABS LOADER MUST BE USED TO LORD THE PROGRAM.
4.0 OPERATING PROCEDURES.

A. TWO METHODS OF ENTERING PmETERS ARE PROVIED
1. LOAD RADDRESS EIIJ AND ST ? ER PARAMS FROM
SET SHI CH GI?TER BIT IS EF

2. LOAD ADDRESS 200

STARTING TO ENTER Pm FROM T0 SECTIM C.

¥THE PROGRAM MAY BE RESTARTED A gﬁ% ALREADY BEEN SELECTED)
B. CONSOLE DIALOGUE PARAMETER INPUT (CURRENT VALUES FOR PARAMETERS ARE FOUND IN OVERLAY)

1. THE PROGRAM WIL! TYPEOUT THE NAME OF THE VARIABLE OVERLAY.
10 SETUP JUST TI'E II'DICQTEPI OVERLAY, TYPE A CARAGE RETURN

G WISH
B. IF YOU WISH TO SETUP R TYPE I
C. 1IF YOU WISH TO SETUP A m TYPE IN DMB.

IF 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 DNI1 OR DMBB.

2. THE PROGRAM WILL TYPE THE DEFAULT BUS ADDRESS OF THE INTERFACE UNDER TEST.
A. TYPE A CAR. RETURN TO USE DEFAULT BUS ADDRESS
B. TYPEIN ACTUAL BUS ADDRESS

3. THE PROGRM WILL TYPE OUT THE DEFAULT VECTOR RDDRESS
A. TYPE A CAR. RETURN TO USE DEFAULT ADDRESS
B. TYPEIN ACTUAL VECTOR RDDRESS

4. THE PROGRAM WILL TYPE OUT THE DEFAULT INTERFACE PRIORITY
NOTE: 200=PRIO 4, 240=PRIO 5, 300=PRIO &, ETC.

, PROCEED TO SECTION B.

SEQ 0002
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A. T A CAR. RETURN TO USE DEFAULT VALUE
B. TYPEIN ACTUAL VALUE

S. THE PROGRAM WILL TYPEOUT THE DEFAULT VALUE OF PARAMSI.

&F W%ch T&T ﬂ TBEESEEEEF mlnf.JTDvIN VERLAY LISTING FOR PARAMETER DESCRIPTION)

TYPEIN ACTUAL VALUE

6. THE PROGRAM WIL TYFI'EGJT THE DEFRULT VALUE OF PARAMS2

IF REGJIREDBY %
TYPE A CAR. RETURN TO USE DEFAULT VALUE

B ENTER ACTUAL VALUE
7. THE PROGRAM WILL TYPEOUT TlE DEFAULT VALUE OF PARAMS3

IF USINE WITHOUT AUTOMATIC HANDSHAKING,

M
B. ENTER ACTUAL VALUE.

8. THE PROGRAM WILL RETURN TO STEP Bl IF THIS SETUP
WAS FOR DN11 OR DMi1BB.

9. THE PROGRAM WILL REQUEST THAT SWITCH REGISTER BE SET.
A. SETUP SHITCH REGISTER RS SPECIFIED IN STEP D.
AND TYPE A CAR. RETURN.

NOTE IF ANY OF THE ABOVE ITEMS 2 THRU 7 WERE CHANGED BY ENTERING
NEW_V I.ESTPEIEHVH.IE BECOMES THE DEFAULT VALUE FOR SUBSEQUENT

RESTARTS OF THE
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C. MANUAL PARAMETER INPUT FROM SWITCH REGISTER
1. THE PROGRAM HALTS FOR ISR(INTERFACE SERVICE ROUTINE) SPECIFICATION

SURI4=SETUP DM-118 ISR
SRIA-SETUP =11 ISR
SWR=000000=SE

TUP VARIABLE ISR

2. THE FOLLOWING HALTS ARE REPEA EACH ISR SPECIFIED.
SETI.P%G%N:E IS: DN11 onu-%n Tl-gg VARIABLE OVERLAY. (EACH ENTRY SET SWICHES THEN HIT CONTINUE.)

HALT FOR BUS

HALT FOR VECTOR ?S NTERFRCE

HALT FOR PRIORITY OF INTERF

HALT FOR INTERFACE PARAM #1 (SEE SECT. 10.0 IN OVERLRY LIST
HALT FOR_I RCE_PARAM #2 (DN11 AND DMBB PARAMETERS ARE D
GO BACK TO A IF THIS SETUP WAS FOR DN OR DMB.

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

BEFORE ATTEMPTING TO RUN THIS PROGRAM, THE OPERATOR MUST

QCCERTRIN COMPLETE w CATION LOOP AND PROCEEIIRES

Tl'% NCLUDING 'I'Yé OF noo&ns THE TYPE OF

INTERF I.SED RT THE OTI'ER TI'E MODES OF OPERATION,
PMTERS 0 BE USED A

THIS WILL REQUIRED VOCAL COMMUNICATION WITH THE OPERATOR
AT Tli OTHER CPU_UNLESS

ING FOR PARAMETER DESCRIPTION)
ISCUSSED IN SECT. 10.0 OF THE MONITOR.

TMEO®DD

ITS CONFIGURATION AND OPERATION
FIXED RS A TEST CENTER.

WTER MTERHIN NG THAT THE E W‘l
TI-E SYSTEH II-IICHHI'SETSH?E&MNE DATA FI
L&KII.D THIS SYSTEH

LOADED AND STARTED. IF MODEM muc
HAS AN AUTOMATIC ANSWER FTE'%TIRE, IT SHOULD

THE SYSTEM WHICH IS TO TRANSMIT FIRST SHOULD THEN BE LOADED
AND STARTED AND THE CONNECTION ESTABLISHED EITHER MANUARLLY

OR AUTOMATICALLY (VIA DN-11).
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THIS PROGRAM HAS BEEN MODIFIED TO RUN ON A PROCESSOR WITH OR_WITHOUT

RI-E ST SHI¥H REGISTER. H'?N F I%GIEXECUT%F NOI'? PROGRM TESTS

SOFTWARE SWITCH IEGISTER LOCATION SlﬁG—LOC 176 ) IS DEFRULTED T0.
IF THIS IS THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE
DUMPED IN OCTAL ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED

(IE) SWR=XXXXXX NEW=
POSSIBLE RESPONSES ARE:
1

. (CR>
2. & DIGITS 0-7 &PEL?TD%GI?CFM&D% SE&TCH REGISTER

x B tu VALUE IF ERROR IS COMMITTED
KEYIM IN SIIEG Vﬂ.

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMI
CONTENTS OF SWREG lll'\‘l EXE ? g%txmc tG

%rc:m'éomsms OF c u-m:uI g mg%'m OF n:“mocnm' o
CODE (IE) sm k:s AF %s%
APPLICABLE RREAS
F OPERATOR SPECI nenmmuns:m n: TYPE A
Rsnues FOR THE DATA. DATA MAY 1 OR OCTAL CODE.
TYPE IN THE DATA remxmrso um A cn. ocm. BE ENTERED BY TYPING AN
s';s% éyrm m CODE (IN m nno T0 377)
ABCDt 600 129 %%" e (AR, RETURN)

?N%EM ITCH SETTING FOR wmm THIS SETTING uszﬂm nscsxvso
DATA ON m%&:% %51%5 ffeo natgaas %TTQ

A TYPICAL SWITCH SETTING FOR m.x.-umxwoam TH S SETTII'I'-‘
IS THE SAME AS ABOVE EXCEPT IT USES THE EXTERNAL

ALL STANDARD rtssmesx ST ME gv uﬁ FILL cmacrsasum
AND ARE FOLLOWED BY A (015) LF( xa) n:cm: m
1 DURING masmsst

4 FILLS(177), AND A TRANSMIT

WHEN A D00 CHARACTER IS SEEN T STm MIM RECEPTION,

WHEN A 001 CHARACTER IS RECEIVED TI'E RE IVER I

IF THE MESSAGE WAS INPUTED BY THE OPERATER, THE TERHINRTING CHARRCTERS ARE ADDED.

SEG 0006
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TEST MODES
INTERNAL LOOPBACK MODE
1. THE OVERLAY WARITS TO RECEIVE A MESSAGE (TERMINATED BY <001>)

g ¥§nﬂg§§TTHE DRTgnﬂgeLﬂg oare ss&scsuxo Y SHO3 AND SW10(SU7=0)

9. RETLH!S TO WITM Fm "EI‘D PﬁSS" (SW4=1) OR
GO TO STEP 1. (SW4=0)

EXTERNAL LOOPBACK MODE

THE_OVERLAY SETS REQUEST TO SEND
WAIT FOR CLEm 0_SEND
TS SELECTED DATA

RE
WRIT Fm %QCEIVED
A ( )

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

ONE-WAY-IN MODE

WAITS FOR IESSRGE TO BE RECEIVED.
SW07=0

THE OVERLAY
VERIFIES THE DATA(
RETURNS TO MITM F;ﬂ "EI‘O PASS™ (SWO4=1) OR

GO TO STEP 1 (
ONE-WAY-0UT MODE

THE_OVERLAY SETS REQUEST TO SEND
WAITS FOR CLEAR TO SEND

TRANSMITS SELECTED DATR

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 WRIT FOR DATA.

IF_ONE-WAY-OUT OR EXTERNAL LOOPBACK MODES WERE SELECTED.
THE OVERLAY WILL SET DATA_TERMINAL READY AND REQUEST TO SEND.
THE OVERng WILL THEN WAIT FOR CLEAR TO SEND BEFORE ATTEMPTING TO

TRANSMIT

THE PROGRAM WILL PRINTOUT A "WRITING FOR CLERR TO SEND"
MESSAGE AND THE CONTENTS OF THE XMIT CSR EVERY 60 SECS.
UNTIL CLEAR TO SEND IS ASSERTED.

NOWEW-

a0

LWy
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* SWO4=0 T OVE&RY WILL CONTINUE TO
RANSMIT/RECEIVE

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

NESTTERRCE oiRnE WP TER E PREEGF e sELECTED

TEST EXECUTION MAY BE INTERRUPTED BY TYPING THE FOLLOWING
CHARAC ON THE C

INE FEED = RESTART OCAT 6?‘ o
lﬁu&% ('EJN MARK = PRINT ReréTFER NPUT BUFFER. (ASCII)
TO PRINTOUT THE 8 WORDS
LOC XXXXXX.

¥BXXXXXX TO PRINTOUT THE 16 BYTES
RFTER LOC XXXXXX.

*C TO CONTINUE

PROGRAM MUST BE RESTARTED AT 200 AFTER PRINTING.
CARRIAGE RETURN = RESTART AT REQUEST FOR NEW OPERATIONAL SWITCHES.

5.0 PROGRAM AND/OR OPERATOR ACTION

IF THE OPERATOR WISHES TO MANUALY EXAMI n-lf' IT OR n%e(nvz
BUFFERS, DO THE FOLLOWING; T0 rnon:sm OF
BUFFER, LOAD ADDRESS 11020 AND mggn rxm ARTING ADDRESS
OF TiE TRANSMIT BUFFER, LORD S | oaa EXAMINE .

5.1 NORMAL HALTS
SEE SECTION 4.
6.0 ERRORS

6.1 ERROR REPORTING

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

IF DATA 1S RECEIVED AND suncu 7 mo mm comm:)
IS RESET, THE DATA WILL BE T THE PRESELECTED
DATA AFTER A LINE FEED CHARACTER ;mnsc 1 IF THERE IS A
MISMATCH, THE FOLLOWING ERROR RE PRINTED:

RECEIVED DRTR=RRRRRR
DATA SHOULD BE TTTTTT
DATA COMPARE ERROR; BAD DATA=BBB GOOD DATA=GGG
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WHERE RRRRRR IS THE RECEIVE BUFFER (UP TO S12 CHARACTERS)
TTTTTT IS THE TRANSMIT BUFFER (UP TO S12 CHARARCTERS)

T DATA CHARACTER
&?& fg r'r'f %o DATA CHARACTER
IF THE INTERFACE DETECTS A DATA ERROR, THE FOLLOWING
WILL BE PRINTED BEFORE THE DATR IS COMPARED:
THERE WAS A RECEIVER ERROR. RECEIVER DATA REGISTER =XXXXXX

XXXXXX IS THE CONTENTS OF THE RECEIVER DATA REGISTER

WHERE
THE LOW BYTE IS THE DATA, AND THE HIGH BYTE IS THE ERROR BITS.

IF A RECEIVE TERMINATING CHARACTER<001> IS NOT DETECTED
WITHIN S12 CHARACTERS A "BUFFER FULL™ PRINTOUT WILL OCCUR.

7.0 RESTRICTIONS

THE OPERATION OF THIS PROGRAM REQUIRES INATION BETWEEN
THE OPERATOR AND THE OPERATOR OF ANOTHER PDP-11 SYSTEM

MESSMWTESYSTEHSISWSMIMINRFIXED
MODE. THE FOLLOWING TRBLE LISTS THE VALID COMBINATIONS:

CPU 81 CPU #2

ONE-WAY-0UT ONE-WAY-IN

ONE-WAY-IN ONE-WRY-0UT

EXTERNAL -LOOPBACK INTERNAL-L

INTERNAL ~L OOPBACK EXTERNAL-L

EXTERNAL ~-L OOPBACK 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.

EOTH SYSTEHS SHOULD BE RUNNING IDENTICAL ROUTINES.
SHITCFES&B??‘IS&MDETFESNE

ON BOTH
1 _PROGRAM IS unmuc m A SCAN ROUTINE AND TYPES OUT

unmnc rtssnee- mconruc MESSAGE STARTS DURING
HE TYPE OUT um. gscmst THE YPEOUT PRIORITY
IS m LEVEL A mxs utu. su. 0

OVERRUN OR_SILO OVER-
NG ON TI-E CE TO R‘VO THIS %TUQTION

DEPEND
nuu um sfmcu 13 UP. IF 0
TYPEOUT THE PROGRAM SHOULD BE RES 'mm:o

IF ns YNCRONOUS DEVICE

mvmao T STATION AND INITALIZE nm c%z
sxnuu THE DJ11) IF us nssmnn:o

n ou.s gfn SSAGE AT LOC 204 OR BY HITTING CR

A ME
DEATE ERROR MESSAGE FROM MAYNARD WILL BE RE-

iiﬁ

SEG 0009
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CEIVED. THIS IS BECAUSE THE TEST STATION IS STILL LOOKING

ron THE REST OF THE INTERUPTED MESSAGE. TO AVOID THIS
RESTART PROGRAM ONLY AT THE END OF THE MESSAGE

cum:u’ru BEING TRANSMITTED.

8.0 MISCELLANEOUS
ITEP WAS CKED OUT USING THE FOLLOWING BELL TELEPHONE MODEMS.
X SYNCHRONOUS 2000 BAUD)

202C (HALF-DUPLEX ASYNCHRONOUS 1200 BAUD)
103A (FULL-DUPLEX ASYNCHRONOUS 110 BRUD)

9.0 PROGRAM DESCRIPTION

9.1 THE D2V1l INTERFACE SERVICE PARAMS ARE SETUP, RS SPECIFIED BY THE OPERATOR,
BY THE ITEP CONTROL PROGRAM.

B S R R D s 1 1 e
9.2 f@ﬂ Eﬁ ms FI:?T ENTW RP AT EM’T‘ “:T:;'w

INTERRUPT VECTORS AND le
Tli SELECTED ROUTINE DETERMINED BY THE mns IS THEN ENTERED

3.3 THEOVERERY% &‘Wlﬁ_%#&mlﬂ'm

$ILB, IF *INTERNAL 'L
$XLB, IF “EXTERNAL LO@ BACK™ WAS

9.31 SOWI: IN THIS ROUTINE THE RECEIVER IS INITIALIZED AND PROGRAM
LOOPS WAITING FOR THE RECEIVER TO FINISH.IF NOTHING IS RECEIVED

FOR B0 SECS A "WAITING™ MESSAGE IS WHEN THE RECEIVER IS
CHECKS DATA_IF SWITCHES PERMIT,AND TYPES END

DONE, THE PROGRAM
PASS’DEPENDING ON SWITCH SETTINGS.
3.32  SOWO: THE TRANSMITTER IS INITIALIZED AND PROGRAM EWS
IS TYPED

9.33  SILB: THE RECEIVER IS INITIALIZED AND PROGRAM LOOPS WAITING FOR
RECEIVER TO FINISH, A "WAI MESSAGE IS gvmv 60
IF NO ACTION. WHEN RECEIVER IS DONE PROGRAM CHECKS DATA IF SWITCH
SETTINGS PERMIT, AND END PASS IS TYPED IF SWITCH SETTINGS PERM
THEN THE TRANSMITTER IS INITIALIZED, A "WAITING™ MESSAGE IS TYPED

RY 60 SEC IF NO ACTION. WHEN TRANSMITTER IS DONE PROGRAM

TO START OF ROUTINE. (SILB)

9.34  $XLB: IF IN HALF DUPLEX THE TRANSMITTER IS INITIALIZED
A "WAITING MESSAGE IS TYPED EVERY 60 SEC IF THERE IS N0 ACTION
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WHEN THE TRANSMITTER IS DGE Tli RECEIVER IS INITI“.IZED
A "WAITING™ I'ESSME NO ACTION.

TR AL ke e e R

pria?ﬂaﬁiix THE RE ?&g AND TRANSMITTER ARE INITI%IZED

? ;,,W:,}gﬁ' 'f.n“nc“ ] sm:nEI nmE E m&gﬁrg Hé DONE,DATA IS
gﬂmén:b m%srs AND PROGRAM LOOPS TO SXLB DEPENDING

THE SWITCH SETTINGS.

HE
O BT INTERUPTS AND SAVES THE TRANSRITTER TNTERUPT ENGBLE
T_AND ALL GENERAL RE GISTERS ITTPENET URNS TO THE MONITOR

§ s RSV e ol 1 TS

9.5 ENTER: IS m TI'E MITM AFTER TYPEING “END PRSS”,
IT RESTORE THE TRANSMITTER_CSR

i S0 I con, T 0Ey Ay ELAG s S W Prodhan RETURYS T

9.6 TFE INITIN.IZE TRANSMIT INE AT STARTX:
POINTERS NECESSARY TO

IN A

M gTTIM = * I'&. RERDY" AND “REQUEST TO SEI'D" A CHECK
DETERMINE IF HALF DUPLEX OPERA

IﬂS SELECTED BY TFE MTM. IF IT WAS, THE

SUBROUTINE WAITS FOR CLEAR T :

A "WAITING FOR CLEAR TO * PRINTOUT OCCURS

EVERY 30 SECONDS UNTIL CLEAR TO SEND IS ASSERTED.

8.7 THE INITIALI CEIVED SUBROUTINE AT STARTR:
SE?SI.P‘FIE ACE AND POINTERS NECESSARY TO
RECEIVE A MESSAGE.

9.8 THE TRANSMIT INTERRUPT SERVICE ROUTINE
: NTERRUPTS

9.4

—
09."

Q

8.9 THE RECEIVE
SR

=" D
" R
mga

-
o
—4
=z

SET.
L, A "BUFFER FUL
xfmcmss THAT n
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9.10

05-JUL-77 10:5M

i 1§ EGEIVED GBJHERY 10857

THE RECEIVED LOGIC IS RESET AND

T

THE DATA TEST SUBROUTINE AT TESTD: IS
NTERED m A COMPLETE MESSAGE HAS BEEN

"5 A’ FE" TECTED
'nscs At THE
ME THE moa occtm um az PRINTED.

SEQ 00i2
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10.0 PARAMETERS FOR THE DZvil

P, 50 I TG LG SAETES IHTRRARN'Y v o

al; > HAR an TER LENGTH, nerhu.r = mm BITS
girs 6,7 3mm a&f&:ﬂ Am% gFﬂtLT IS ng PARITY
BITS B8-11 BAUD RATE SELECT oernu.'r 0 BAUD
BIT 12 RECEIVER ON (THIS SHOULD mvs BE SET)
THE FOLLOWING ARE EXAMPLES FOR VARIOUS LEGAL BAUD RATES:
10070 :50 BAUD

10470 ;75 _BAUD

{1478 1882 B

} Y 51 .

12470 :300 BAUD

13070 ;600 BAUD

e e

148 + 1880

15070 :2400 BAUD

154 :

1EE;§ ;

ms PREVIOUS EXﬂPLESTSE"E REC sn
£16p 81T AND’ NG PARITY.

PARAM#2 IS NOT USED AT THIS POINT IN TIME
PARAM®3 IS NOT USED(177777).

VER ON FOR LINE O, DESIGNATE
8 I TS/CHARACTER WITH 2




2%
B
%3

e
—

0
3

B b B e
LR Sl SIS S

Ll ol e e N e e

Bt b et s s s fn

OC00000000000OO00OO0DODD

Lol ol e el g ol S Sy S B P e poms pma

AAASA AL AN AE G SRS AR R A A S

0000 0000 00000
— e s P P S F i N
P s rem B e R T

BOZ

OVERLAY MACY1l 30(1046) 0S-JUL-77 10:59 PAGE 15
05-JUL-77 10:54 SEQ 0014

llllilll!“l“lllillllllllll"iil!lillll!!l!li!!!llIl!l!ll!l!l!

DZV1l INTERFACE SERVICE
!lI!Illlliiilllllil!ilili!!lililli!!l!!'!ill!illl!iilil!!!llll!

0 ogg 11000
@ Gl oma g Bl s
e o i 22 Ao
812 8‘1‘5% i: 11070 ,mIm el
1N 177777 PARAMZ : I% ;m
&mm mm":a' LWORD O mmu. READ DATA ADDRESS
000000 IXDA: .WORD O :INITIAL XMIT DATA ADDRESS
g )0( SETTLE: m 8 an SETTLE DELAY FLAG
)0000C B2016: .WORD O .m OF BIN TO OCT TYPE ROUTINE
032 TIME:  .MWORD g ; TIMER
g - :% START :nooa OF START OF PROGRAM
o-ulz nx. “.BYTE 000 : TRANSMITTER TERMINATING CHAR.
3:1 " ".BYTE 001l :RECEIVER TERMINATING CHAR.
046 orsr"mv-msro

3 HHHEHHHHHHHHHEHHHEHHHHEH N R
CONSTANTS + WORKING STORAGE

uu&umumm& 31T 2 2SI 222222222223 2222 222222233
STRT%
;XMIT COMPLETE FLAG
RCV COMPLETE FLAG
DSFL DﬂTﬂ SET STATUS CHAN"E FLAG
BIT13=20000 INHIBIT PRINTOUTS
0S0 SXCSR: O ;SAVED XMIT CSR
g?s SRCSR: O . RCV
ERCSR: O ;RCV ON ERROR
0S6 0 RCV DATA REG SRVED ON ERROR
080 DSSTAT: O ;RCV CSR SAVED ON DS CHANGE
&s XCC: 0 ;XMIT CHAR COUNT
RCC: 0 RCV CHAR COUNT
066 RDA: 0 RCV DATA ADDR.
070 XDA: 0 XHIT DATA ADDR.
072 TKS: 177560
074 TKB: 177562
076 TPS: 177564
100 TPB: 177566

FULL . DUPLEX=000001
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7e0 011332 104416
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011 032700 040000
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011432 000137 012216
011436 000735

e
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e
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un
—
n

013140
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100000

011032 000100

000000
011032

100000
000020 177324
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CRERERRERRRERERERERRRERERERERERERERERRRERERRERERRER AR RRERERRRRERRRERS

: ROUTINE USED IF “"ONE WRY IN'HEE?E WAS SE%SC

: NOTE THAT IN THIS MODE

: ONLY MODE I E.

; MAY IN" MEANS THAT ONLY THE RECE IS
3 ED. THE ITTER IS NEVER “TURNED ON".

$OWI: KBDIN
JSR

PC,STARTR
18: BIT nnhc STAT
BNE 2s
CMP TIME, $100
BLO 1§
MOV 3RCSR, R2
MOV XCSR(RY),R3
HLT 1
CLR TIME
BR 18
28: BIT SNODAT, 3SR
?s% 33 TESTD
33 BIC SRFLG, STAT
BIT %oop.asm
BEQ
MOV $48, BACK
IMP EOP

2
£

4S:

ll!!l!ll!I!llllllllil!!lillllll!!!l!l!i!li!!lllllllillilll!iilill!!{
TINE ?SED - Y QUT" WAS SELECTED.
WHEN IN THIS HODE HALF DUPLEX IS THE ONLY

HﬂY our* HERNS THAT ONLY TH; TRRNSHITTER IS

THE RECEIVER IS NEVER *
!i!l!!llllll!lllllllllIl!!!!!lllli!!ll!llllii!!ili*i!liiiii!!!ii!iii

A AR LA LA T LN 11

$OMO:  KBDIN
JSR PC, STARTX
CLR TIME

18: BIT 8XFLG,STAT
BNE 2§
CMP TIME, #100
BLO

18
MOV ancsa R
MOV XCSR(RY),R3

1
CLR TIME

1§
BIC #XFLG,STAT
BIT $LOOP, 3SR

SEG O0lb
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;& 011% 001405 BEG 3%
011 012737 011534 013134 MOV #3%, BACK
767 011 000137 012216 JMP EOP
% 011 000741 3%: BR $OWO0
770
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000100

177232

177212

013134
177170

000100

FOZ

0S-JuL-77 10:59 PAGE 19

!l!il!lllllllllllli!!!!lll!ll!lllllllllllll!lllllllllllillilllilllll
ROUTINE USED IF INTERNAL LOOP BACK™ WAS SELECT
gazg THAT HHEN IN THIS MODE; HALF DUPLEX IS T

BRCK' MEANS THAT THE g; IVER IS "TURNED ON"

‘I'Toxs m % &ﬁﬂq’r QR S5 5 S—

HHOLE MESSAGE
IS TRHNSHITTED HE CYCLE IS REPE ED RS
5;;9iniiiiiiiiii!&!&illiiii!!i!i!ii!l*i;iiii»l}ii&&lilili§ﬁ:ifiig;;;

$ILB: IN
.'fg PC, STARTR
TIHE

CLR I
1S: BIT SRFLG,STAT
BNE cs
cMP HIE, $100

BWE WL W W W Ee S we

BLO
MOV JRCSR, R2
MOV XCSR(RY) ,R3
HLT 1

Ekﬂ T}HE
2s: INOORT aSWR

:EfEEsSTAT

%
Bosgms

an %
m,aucx
.nv EOP
4§: BIT 8900, @SWR  ;USE EXTERNAL DATA?
Y  Thon  Re : O POINTER
MOV IXDR, R3 :§T PO{NTER
MOV k) XDA ; XMIT DATA ADOR
MOVE  (R2)+, (R3)+ :MOVE INPUT TO OUTPUT
BNE -2 :LOOP_IF NOT CHAR
MOVB 8177, ~-(R3) ;INSERT A FILL CHAR
INC R3 BUMP RDDRESS
MOVB  #177, (R3)+ :INSERT ANOTHER FILL
CLRB (R34 : INSERT ZERO
7%: CLR TIME
JSR PC, STARTX
5$: BIT #XFLG,STAT
BNE 6$
CMP TIME, #100
BLO 5
MOV
MOV xcsn(kq),ns
HLT 1
CLR TIME
BR 5§
6S: BIC 8XFLG,STAT
IMP $ILE

SEQ 0018
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011014

000100

011014

011014

000100

176656

176642
013134

GOZ2
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sEEREERRRRERERERERRRRERRRRRRRRERRERRRREREERRRRRRRERRRRRRRRARERERRRE RS

YRR WACF oR FuCL. DUPLEX ARy BE SELECTED TN THTS Moo

!
!
’
!
l
I
!
!
I
’
l

$XLB:

18:
cs:
78:

4s:

63:
8%:

Ss:

Lt L s e,
G R, R R R

FINIZH THEN RESTARTS: THE RECEIVER AND IRANGHITTER

KBDIN

> e D
ggR=

un,rngg
bt & by
— 7 —

e Ll -

BLREEEIRS

OOMmMmo

g.—.l‘ Pt
—/OOC

JSR
BIT

l!lilllllllllIlllillllllllililllllllllllilllllllllillllI*llll!ililil

SFULL. DUPLEX, PARAI2
PC’ STARTY
BXFLG, STAT
ierc,srnr

Y
i, 1100

JRCSR, R2
XCSR(RY) ,R3

TIME

$FULL . DUPLEX, PARAMZ

$XFLG, STAT
PC,STARTR

cs
a;ULL.DUPLEX,PﬂRRHE
#XFLG,STAT

% ]

TIME, #100

4s

R2
§c§§(hw),na
T}HE
8XFLG,STAT
IRFLG STAT

TIME
cg T
PC, TESTD
sLOOP, ISWR

$XLB
#$XLB, BACK
EOP

Pt e

SEQ 0019
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OVDZDA.PI1  0S-JUL-77 10:54 SEQ 00
939 (012450 000000 18: JMORD O
940 012452 000437 BR TESTDX
94] maa 2%: B o _
&3 oiste MnE g o e
945 §{S=29 ﬁg? ﬁg gtl:am zggc 'x(r YES |
33? gx 000177 CMPB 8177, (R2)+ :IS I?rxu.?
948 012474 001 BEQ SCANY :BR IF YES
M9 012476 SCANS: NOP :DATA ERROR
950 01 020000 176336 BIT $BIT13, 3SKR ;w*gn PRINTOUTS
g 1 10 DERR 'BR \rs& ‘
e B P o
§ §1 ﬁ TYPE ' ﬁlm %cn%mm
1 RDAX: O :RECEIVED DATA ADDR.
1 6 012667 TYPE MSG3 Sl n%gmsmnamsma
1 1 C11022 012542 MOV fxoR, .+10 ;gw i
1 1 TYPE :PRINT GOOD DATA
01 011022 IXDA
960 ﬁx iuwa DERR: MOVB t%’ngz :SETUP XMIT DATA —
%2 Gisd 1oy e, M7 o oA e
%; oxg 000207 " RTS PC sm@cmaa/nwr
m n}wasss msooig 044124 051105 nscmf .ASCIZ :}s;:{a;nmmsanscnm ERROR. REGISTER (SEL 2} =~/
(1) 3152; 005015 gi’gg 042503 MSG2: %E}% <1§><1§>;§gﬂm DATA = /<15)<1D
(1) 01 015 042012 052101 MS5G3: .ASCIZ <15><12>/DATA SHOULD BE/<15)<12
(1) 012712 00S015 046120 0O4OS0S MSGH: .nsch (15)<12) MAKE CONNECTION (DIAL NUMBER)./
(1) 01276l 015 053412 042510 "ASCIZ <15)¢<12> CONNECTION COMPLETE: HIT CONTINUE SWITCH./<15) <12
EH 013044 00S01S 046120 040505 ng% "RSCIZ <15>¢12)> /PLEASE MAKE CONNECTION (DIAL NUMBER)./¢15><12>
$ h m g 2
968 013122 000000 SAVR2: O
;3 mgxg 000000 SAVR3: O
013126 000000 SAVRY: O
971 omg 000000 SAVRS: O
972 013132 000000 DELAY: O
973 013134 000000 BACK: O
% 01313 000000 STOP: O
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DZvil ITEP OVERLAY MACY1l 30(1046) 0S-JUL-77 10:59 PAGE 23 .
OVDZDA.P11  0S-JUL-77 10:54 SEQ 0022
976 s 3NN I O R R R R R R AR R R AR R R %
y /44 : TRANSMITTER INITIALIZATION SUBROUTINE
e,% § 3 HHHHHHHEHEHHHHHHEHHHHHHHHHHHHHHHHHHEHHEHHHHHHEHE R X 5 3

=2
59
8

T 5B S B
013472 CLR T;Né ; PREPARE FOR DELRY
000007 013474 MOV % E"TIFPE

013472 éﬂé ; INCREMENT DELAY

RETERF 25

W W LW LW

=Y
! 013474 DEC TEIEZ
% DELAY
1 18: $XFLG,STAT
gou 011022 011070 IXDA, XDA :SET UP XMIT DATA ADD
12 013136 1S STOP :FIRST TIME HERE?

cs ;NO
, MSGY :MAKE CONNECTION

Tenp i (P0 BREPRE FOR DELAY

1
s14%2, TEMP2
TEMP1 ; INCREMENT DELAY

3
n
3%

O000000000O00000D

h.-.—'—h.—.-'-h-.-.-.“hhhh.—h.-

R
3 3
2
38FRa30LE

-

013474

S
3

R R L SR LS

1 -4

1 1 OL3%eq 013476 000004 28 FCRTMP. TCR(RY) :SET LINE & IN TCR

i gi 11 013476 000005 8novalT hgcaw'r +1 (R’ f&' Hggs A TERMINAL READY

1 01 001412 BEQ g BR IF NO

1 01 012737 177777 013502 MOV 8-1, TRNFLG :SET FLAG

1 013310 052714 040040 BIS sTIE+MSENAB, JRCSR :SET INTERUPT ENRBLE

1 013314 % WAIT

1 013316 NOP

1010 013320 005737 013500 TST SNCFLG :FIRST CHAR RECEIVED YET?

1811 oxg 001375 BNE . =4 :BR IF NO

1012 01 052714 040040 38: BIS $TIE+MSENAB, SRCSR :SET INTERUPT ENABLE,SCAN ENARBLE
{8{3 013332 000207 RTS PC

igig Bim""“‘ 60277371005 175530 011040 XISR: gga xmxsnlrx.rem : g cmmIF mmnsnmca TERMINATION CHAR
1817 013344 0S2700 100000 BIS $XFLG,STAT :SET XMIT DONE FLAG

1019 01399 Oogeag ° ooo0 ¥ S TR

1020 013356 (16405 000001 XISRl: MOVB  L(RY4),RS :GET L%EIE NUMBER OF READY LINE
1& 013362 042705 177774 BIC #1C<3} RS : ISOLATE THE LINE NUMBER

1 013386 013701 011012 MOV PARAM1 . R1 :GET THE EXPECTED LINE NUMBER

i B T B LT R

1 81 140‘} Q X15R2 *IF SO, GO TRANSMIT A CHARACTER
i 0{ 011402 ggg ggcsn,na 'SET UP R2 WITH CSR CONTENTS

1 01 1Do-mm 1n03 HLT 10 :ERROR_WRONG LINE

i gimig :lmuoom 014067 mg . SCANE ;m; ERROR MESSAGE

1031 01416 000776 BR -2 '
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1032 013420 117764 175444
1033 013426

i 152 W
B i

3220223

000006 XISR2:
000100 175410

KO2

0S-JUL-77 10:59 PAGE 24

axDA, TDR(RY) ; TRANSMIT DATA

#100, 3SUR ~ ;MONITOR TX DATA?
aXDR, ITPB s TYPE_CHAR

% : INC TTOR POINTER
TRNFLG

SEQ 0023
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DZvlil ITEP OVERLAY MACY1l 30(1046) 0S-JUL-77 10:59 PAGE 25

DVDZDA.PI1  0S-JUL-77 10:54 SEQ 0024
1048 s Y Yy 2 s te 2 2222322222222 22233233232323223 2222222232322 332222323
1049 : RECEIVER INITIALIZATION SUBROUTINE
im s Y Y 1222222222222 22222322283 2222323222328 32232322323 2328 23232333
}% oias% oo%gg 013136 STARTR: ;g: ;Is;op ;rmsg :KI)FE HERE?

x@ g;giz 012712 TYPE MSGY ;?ﬂwé-mcs CONNECTION”
{ } 137 013136 f&"r §TOP : COMPLEMENT STOP
N L
1§ §1§ 032700 00000M 18: BIT #XLB, MODE ;XLB MODE?
1 i 005097 013472 &R ewe i 3TaRT DELAY
&3 Sxﬁ 013472 INC MP1 ’
1061 01 001375 BNE e
1 1 m 2% BIC $RFLG,STAT
1 1 1 11020 011066 MOV IRDA :SET UP RECEIVER DATA ADD
1 1 1 001 011064 MOV ) C :SET UP BUFFER LIMIT
1 i 6 013500 8- LG
1 11054 CLR :CLEAR ERROR RECORDS
1066 01308 Gueveq Ouboos s T8 (RY) :
i&g {ﬂf ?ﬁ% . = g BMI . 1 w&%m UNTIL BIT 15 CLEAR
{8;? &12 %3;3; §}§é§ 313375 Egvg 'nncvou"" Ixf..ﬁ%) 5? 10 m::: lgée -
113754“ 013476 muunnna MOVB % Tcamm)';g mr'"n'%m
052714 000140 BIS SRIE'MSENAB, JRCSR’ ;SET INTERUPT ENABLE,RECEIVER ENRBLE
000207 RTS PC
105714 RISR: TSTB  a@RCSR :DID RECEIVER DONE SET?
100403 BMI 1$ :BR IF YES
% :SAVE CSR

2
o
z

;ERROR RECEIVER INTERUPTED BUT DONE NOT SET

JGET_CHAR
iSVE CER

1§: MOV RBUF (R4) ,R1

SRR
5t
:

B s e e B Pt s B Pt Pt ot et Bt et B ot P st Gt P o P P Bt s s et [N o ey

ST
&
S
;
A%

1
1

1

1

1

1

1

1

1

i

1 JR2

1 005003 CLR

1 104010 HLT 1 ,Ema CHAR PRESENT NOT SET

1 042701 2s: BIC $200,R :STRIP A BIT

1 1 Wum.h -CHECK FOR RECEIVER ERRORS
1 <8R IF nb:gmns

1 011437 011054 MOV : CSR

1 010137 011056 MOV RI, : RBUF

1 110177 1751494 3s: MOVB g :STORE CHAR

1 032777 000040 175114 BIT {75, 3SuR :MONITOR RXDATA?

1 001405 BEQ NORMOR :BR IF

1 105777 175140 1STB  JTPS ;1S TTY RERDY?

1 1 BPL NORMON BR IF

| B IR o B M o

1 ﬁ% 175112 CLRB %ﬂ Eg.fm NEXT POSITION

1100 gsa:v 011064 DEC RCC :DEC CHAR COUNT

“85 1007 BNE 18 :BUFFER FULL YET?

11 000005 RESET :STOP THE SHOW,BUFFER OVERFLOWED
1103 005002 CLR R2
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DZvil ITEP AY MACY1l 30(1046) 0S5-JUL-77 10:59 PAGE 26
ovofﬁa.m M&-Ju-ﬂ 10:54 SEQ 0025
o
HLT 3 :RECEIVER BUFFER FULL
HALT :
18: MPB  RX,TERM,RI . 0017
po— a RISRI ' !33 Er'"'

: NO
SRIE, 3RCSR :CLEAR RECEIVER INTERUPT ENABLE
m BI m&b,smr 555 R oo% FLAG
11 RISR1: CL
013500

SNCFLG
38
QuSas Deliss 'sZc::% -ReEE IR (18 RRRoRY ?&Qn&h EEAN STOPPED ON WRONG LINE/
.END

Ll ey e e e e e T T
[l el e e Y Sy S

CNIon-OBBIRRE
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MACY1l 30(1046)

o%E 5Bl

599

S99

599

5998

S99s

998 B34

998

5998

S99

599:

ggl 1093

998

599%

5998

599s

blSs 926

5998 665

690%  910%

951. 9604

5998  633#

6408

bO4s

894 903#

739 767

6388  106b*

b398 921

10428

b23s

599s 1088

bS5 B41

6898

£99% 698

211: 805

e 2

5998 736

S99%  670%

o

% %l
3664

: o

z =

664

599 732

1094 10%

1034 1036

S99% 1088

S99 695

599 692

801%

923

bbb
9728

802
1090*
1067%

330

Y
1072%
1012

1054
795

1098#
1038%

673

881x

950

1074

876

1022

912

1063

879

1070

NO2

0S-JUL-77 10:59 PAGE 28
CROSS REFERENCE TABLE -- USER SYMBOLS

973% .

SEQ 0026




DZvil ITEP OVERLAY
DVDZDA.P11
s fan
11016
PARE = 010000
:g;gg 011010
=
mTYé - 1%
-
= 1
PRTYN =
SE
-
Pﬂm =
QTPIE 1
RBUF = 000002
RCC 011064
RCVON = 0{0000
u
G =
RIE = 000100
ﬂlgg 013646
R} 1 014016
RIV 011006
RMAIT = 104410
RX.TER 011041
SAVRO 013116
SAVR1 013120
131
131
131
SAVRS 013130
SCANE 014067
SCANY (Ol2422
o, fi
011024
SNCFLG 013500
SRCSR 0110S2
START 0{1102
§¥ﬂRTX glglﬂﬂ
STOP 013136
STPS = 104414
SWR 011044
SWl2 = 010000
SXCSR 011050
TCR = 000004
TS:IHP 013476
= 000006
e " 4
TESTD 012356
¥EETDX 012552

-
oy
A

%

MACYL11l 30(1046)
0S-JUL-77 10:54

B4l

o

L

GEasE8sE &

i

1

0S-JUL-77 10:59
CROS

BO3

PAGE 29
S REFERENCE TRBLE -- USER SYMBOLS

857

862

913s

1098%

1114%

1099
798

1052s
10582
76M

1073%
10458
984 #
10448

lgég*
B71#%

848 874

1055%

795 799

1073

396% 998*
1018

9%6 761%
B75%  1039+#

1062

1112

803 876 879 923

1043%

785%
1113%

1059%

788

1060%  1070%

793% Sl4x

1071#

8i8

SEG 0027

1033

1072

823+




B
—

55 3%

E

84554

Exx
22

PEERE
[
HBO-O
—
nn
O0000Kk-

.............-; S2000=0
= SEindoyanne

TEP OVERLA
P11 g%-JUL-77 10:54
011074 5488
011072 BY78
011165 cs0s
gi e 106+
0110"5 6198
104400 '}
11
11

Y MACY11l 30(1046)

3B Hi8258

[,
[ =]
[
U

ko -4

432 2353

CO3

cRO58 REFERENCE “TRBLE - USER SYMBOLS

5232

—
ﬁa
P
un

759
990*
763

1

28220 §

938

791
1015
816

1057

88
957

54 956 958

853 869 891
1037 1038%

846 859 B4
987 999 1001

993
B93#
873

1011

1029
911%
989

1031

1054

1017

1061

1108

SEQ 0028

11168




DZvil ITEP OVERLRY
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BX_ it 0 &7 3 W
oRDOCI 18
DHPARN 18
BPa 1
DPPARM 18
1 1s
1s
1s
DUPPAR 18
1 18
I8
DVPRE  Sbis
HELLO T
T 5998 728 760 792 8@z
SEQUAT it 599
SINTF s 239
2 s 282
313 s 64

. ABS. 014150 000

ERRORS DETECTED: O

DVDZDA ovozm SEQ=ITEP1.MAC,DVDZDA.P11
RUN-TIME: 3 4 .2 SECONDS
nm-m: mno 134/8=23.9

ORE USED: 16K (31 PAGES)

DO3

MACY1l 30(1046) 0S-JUL-77 10:59 PRAGE 32
CROSS REFERENCE TABLE -- MRCRO NAMES

1048

854 870 962

1028

1081

1086

1105

1106
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