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PARALLEL COMMUNICATIONS LINK
EXERCISER PROGRAM

1 GENERAL
1.1 GENERAL DESCRIPTION

THE PDP-11 PARALLEL COMMUNICATIONS LINK (PCL17) EXERCISER
IS WRITTEN TO EXERCISE A FULL SET OR PARTIAL SET OF PCL11 UNITS,
EACH ON ITS OWN PDP-11. THE MAXIMUM NUMBER OF UNITS (FULL SET)
WHICH MAY BE EXERCISED IS 31, ALTHOUGH THE NORMAL MAXIMUM CONF JGURATION
INCLUDES ONLY 16 PCL11°S. THE MINIMUM NUMBER OF UNITS IS 1.

THE EXERCISER 1S OPERATED BY MEANS OF THE OPERATOR ENTERING
COMMANDS AT EACH PDP~11 (ONSOLE TERMINAL WHICH WILL DESCRIBE TO THE
EXERCISER THE NUMBER OF TARGET RECEIVERS TO BE COMMUNICATED WITH
AND THEIR T.D.M. BUS ADDRESSES. STATUS AND ERROR REPORTS ARE
ACHIEVED ALSO IN RESPONSE TO OPERATOR COMMANDS.

EACH PCL11 TRANSMITTER IN THE ‘CHAIN' OF PDP-11°'S MUST BE TOLD
HOW MANY OF THE RECEIVERS IN THE °'CHAIN' IT SHOULD SEND DATA TO. THEN,
UPON THE OPERATOR'S (OMMAND, EACH PCL11 TRANSMITTER INVOLVED WILL BEGIN
SENDING RANDOM DATA PATTERNS TO EACH RECEIVER IT HAS BEEN TOLD TO
COMMUNICATE WITH.

RECEIVERS IN THE CHAIN ARE ALWAYS RECEPTIVE TO DATA FROM ANY ONE
TRANSMITTER AT A TIME AND WItLL CHECK THAT THE DATA RECEIVED IS CORRECT.
THE RECEIVER HANDLER PORTION OF THE EXERCISER WILL ALSO GENERATE A TABLE
OF ERRORS THAT MAY BE EXAMINED PON ISSUANCE OF THE °'ERRORS' COMMAND.

TRANSMITTERS [N THE CHAIN ARE ACTIVATED OR DE-ACTIVATED BY THE
OPERATOR AND ARE DE-ACTIVATED BY A ‘MASTER-DOWN'' ERROR OR A UNIBUS
TIMEOUT (TRAP TO 4). THE TRANSMITTER HANDLER PORTION OF THE EXERCISER
WILL LOOK AFTER THE TRANSMISSION OF RANDOM DATA TO EACH RECEIVER ON ITS
"LIST' AND GENERATE A STATUS TABLE AND AN ERROR TABLE. THE STATUS TABLE
WilL INFORM THE OPERATOR OF THE SUCCESS OR FAILURE OF THAT TRANSMITTER
TO COMUNICATE WITH EACH OF THE RECEIVERS ON ITS LIST. THE ERROk TABLE
WILL SHOW THE OPERATOR ANY HARDWARE ERRORS ENCOUNTERED DURING COMMUNICA-

TION.

A SPECIAL ''SUMMARY'' COMMAND WILL GIVE A CONDENSED ERROR TABLE
INDICATING ONLY THE ERROR NUMBER, THE ADDRESS IN THE LISTING OF THE
ERROR, AND THE TOTAL NUMBER OF OCCURRENCES OF THAT ERROR WITHOUT
REGARD TO WHICH RECEIVER AND TRANSMITTER WERE CONNECTED.
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1.2 DIFFERENCES IN EXERCISER v-0¢
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1.2.1 STARTING AND RESTARTING (SEE SEC. 4.4)
v=02 OF THE EXERCISER STARTS AT LOCATION 200, WHEN RESTARTED
AT LOCATION 204, THE STATUS AND ERRORS ARE PRESERVED.

1.2.2 UPPER/LOWER CASE INPUT (SEE SEC.5.4)

EITHER UPPER OR LOWER CASE ALPHA CHARACTERS ARE ACCEPTED BY
v-02 OF THE EXERCISER. WHICHEVER IS TYPED IN, THE UPPER (ASE VERSION
1S ECHOED.

1.2.3 ERRORS (COMMAND (SEE SEC.3.2.72)
THE "ERRORS'' COMMAND HAS BEEN ADDED TO THE EXERCISER TO GIVE
MORE DETA[L ABQOUT THE ERROR CONDITIONS.

1.2.4 RIB COMMAND (SEE SEC. 3.2.4)

THE 'RIB"' COMMAND HAS BEEN ADDED TO THE EXERCISER TO ALLOW
RUNNING IN A RE~TRY - [F - BUSY MODE, WHICH BRINGS THE ATTEMPTS AND
SUCCESSES COUNTS MORE IN LINE.

1.2.5  ASSIGN COMMAND (SEE SEC. 3.2.13)
THE ''ASSIGN'' (OMMAND WAS ADDED TO ALLOW CONSOLE CHANGING Of
THE PCL17 UNIBUS ADDRESSES AND VECTORS WITHIN THE EXERCISER.

1.2.6 GO COMMAND (SEE SEC.3.2.14)

THE ''GO"' COMMAND HAS BEEN ALTERED SO THAT THE RECEIVER
ADDRESS QUEUE., STATUS OF ATTEMPTS AND SUCCESSLS, AND THE ERROR
TABLE ARE ALL CLEARED.

1.2.7 ADDRESS QUEUE EVENT (SEE SEC. 6.4)

THIS EVENT WAS (HANGED SO THAT IF THE EXERCISER WAS TOLD
TO "GO'" OR ‘'CONTINUE'', AND NOTHING WAS LOADED INTO THE 'RECEIVER
ADDRESS QUEUE'', THE EXERCISER WOULD NOT GO.

1.2.8 LOADING OF THE SILO (SEE SEC. 3.2.1)

IN THE PREVIOUS EXERCISER, THE SILO COULD BE LOADED IN SUCH A
WAY AS TO CAUSE 'HARD TO TRACE'' HARDWARE ERROR INDJCATIONS. NOW A
"PAD’" VALUE HAS BEEN INSERTED BETWEEN SIMILAR ENTRIES SO THAT THIS
CANNOT HAPPEN.

1.2.9 NEW CONTROL CHARACTERS (SEE SEC. 3.1)

v=02 OF THE EXERCISER HAS THROWN OUT THE '‘ESCAPE/ALTMODE"’
CHARACTER IN FAVOUR OF "'CNTRL-C''. ALSO, CNTRL-S AND CNTRL-Q WERE
ADDED TO CONTROL THE PRINTOUT ON VIDEO TERMINALS.

1.2.10 CARRIAGE RETURN (SEE SEC. 3.1.6)
THIS VERSION OF THE EXERCISER WILL NOT GO INTO "LIMBO"
IF A CARRIAGE RETURN IS ENTERED BY ITSELF. IT SIMPLY ECHOES ANOTHER $.

1.2.11  RUBOUT (SEE SEC. 3.1.8)
THE EXERCISER WILL NOW INDICATE WHEN ALL HAS BEEN RUBBED OUT
?;PﬁfTURNING A <CR-LF> AND '$'' WHEN THE COMMAND INPUT BUFFER IS
Y.
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1.2.12 STATUS TABLE (SEE SEC., 2.1)

THE “ATTEMPTS'' AND “‘SUCCESSES'' COUNTS IN THE STATUS TABLE
HAVE BEEN BEEFED UP TO DOUBLE PRECISION DECIMAL NUMBERS. ALSO, AN
INDICATION HAS BEEN ADDED TQ THE TABLE OF WHETHER THE UNIT IS
MASTER OR SECONDARY, AND WHETHER ‘RIB'* IS SET OR CLEAR. ALSO, THE
ELAPSED TIME OfF THE RUN SO-FAR IS PRINTED PROVIDING THAT THE

_|PDP~11 HAS A LINE CLOCK.

1.2.13 SUMMARY TABLE (SEE SEC. 2.2)

THE “NO. OF OCCURRENCES'® COUNT IN THE SUMMARY TABLE HAS
BEEN GIVEN A CEILING OF 65,528 (DECIMAL) AND WILL PRINT "MX(NT''
AFTER THAT. THE COUNT [S PRINTED IN DECIMAL.

1.2.74 DIFFERENCES [N VO2A

THIS REVISION WAS BROUGHT ABOUT BY THE (HANGE OF THE PROMPT PRINTED

WHILE IN COMMAND MODE. THE PROMPT WAS SIMPLY "%''. IT HAS BEEN

CHANGED TO "WP(L>'' TO REDUCE THE (ONFUSION ON SYSTEMS WHERE PDP=11'S

ARE ATTACHED TO VAX11780'S. (IT IS ONLY THE DIAGNOSTIC SUPERVISOR
ON THE VAX11780 THAT IS ALLOWED TO USE ''$''.)
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2 EXERCISER TABLES

THE PCL11 EXERCISER MAINTAINS THREE TABLES: A "STATUS' TABLE
AN "ERRORS' TABLE, AND A 'SUMMARY' TABLE.

2.1 STATUS TABLE

THE STATUS TABLE IS DESIGNED TO SHOW THE OPERATOR THE NUMBER OF
SUCCESSFUL TRANSMISSIONS TO EACH RECEIVER RELATIVE TO THE NUMBER Of
ATTEMPTS TO TRANSFER DATA TO EACH RECEIVER. IF THE TRANSMITTER HAS
BEEN TOLD TO "RE-TRY - |F - BUSY'', THE NUMBER OF SUCCESSFUL TRANSFERS
WILL BE VERY MUCH CLOSER TO THE NUMBER OF ATTEMPTS THAN WOULD BE
THE CASE IF "RE-TRY = IF - BUSY'' WERE NOT THE ORDER. HOWEVER,

THE TOTAL NUMBER OF ATTEMPTS WOULD BE GREATER WITH 'RIB’' CLEAR.

THE INFORMATION GIVEN IN THE TABLE INCLUDES:

RUN STATE - STATE OF MASTER, SECONDARY, AND 'RIB'

RcCEIVER ADDRESS - THAT THIS TRANSMITTER HAS BEEN INSTRUCTED
TO COMMUNICATE WITH.

CONNECTION ATTEMPTS -  NUMBER OF TIMES THIS XMTR TRIED CONNECTING

TO THE RECEIVER OF THE ASOVE ADDRESS.

SUCCESSFUL CONNECTIONS- NUMBER OF TIMES THAT THE ABOVE ATTEMPTS
WERE SUCCESSFUL.

RIB IS -SET- (OR CLEAR)

THIS UNIT IS -MASTER- (OR SECONDARY)

ELAPSED TIME (HRS,MIN,SEC,TIK)...0:0:46:35

RCVR ?DDRESS CONNECTION ATTEMPTS SUCCESSFUL CONNECTIONS
Y

X
l X Y
3 X Y

37 X Y

THE ENTRIES UNDER 'RCVR ADDRESS'' INCLUDE ONLY THOSE ADDRESSES
ENTERED BY THE OPERATOR USING THE 'RANGE’' OR “'ADD'" COMMANDS.

THE ENTRIES UNDER ‘'CONNECTION ATTEMPTS'' AND ''SUCCESSFUL
CONNECTIONS'' ARE DOUBLE PRECISION DECIMAL NUMBERS. THEY ARE CAPABLE OF
INCREASING TO A VALUE OF 655,359,999. IF THERE ARE A LARGER NUMBER OF
ATTEMP™S OR SUCCESSES FOR A PARTICULAR RECEIVER THAN THAT AMOUNT, THE
ENTRY IN THE TABLE WILL APPEAR AS : ''saxsxsxaxnn’’,

SINCE ANY DATA RECEIVED BY A PCL11 RECEIVER MUST BE CHECKED,
THE DATA PATTERN, WHICH IS RANDOM, MUST BE RECREATED 8Y THE RECEIVING
EXERCISER BASED ON THE FIRST WORD RECEIVED. THIS MUST THEN BE
COMPARED WORD-FOR-WORD WITH THE RECEIVED DATA. IT IS READILY
APPARENT THAT THIS TAKES TIME AND WILL MAKE THAT PARTICULAR RECE
UNAVAILABLE DURING THAT TIME. ON A LARGE SYSTEM, WITH MANY P(L1
IT MIGHT BE QUITE A WHILE BETWEEN SUCCESIVE SUCCESSFUL CONNECTIO
OF A GIVEN TRANSMITTER TO THE SAME RECEIVER, SINCE ALL TRANSMITT
MAY VERY WELL BE TRYING FOR THE SAME RECEIVERS AT THE SAME TIME.
IT IS FOR THIS REASON, THEN, THAT [T NEED NOT BE ALARMING THAT

IVER
1'S
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THERE 1S A DIFFERENCE BETWEEN THE NUMBER OF SUCCESSES AND THE NUMBER
OF ATTEMPTS,

1
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THE PRINTING OF THE STATUS “ABLE MuST BE INITIATED BY THE
OPERATOR ON EACH PDP=-11 INVOLVED DURING THE COURSE OF AN EXERCISE
RUN. THE STATUS TABLE OUTPUT IS NOT CAUSED BY ANY OTHER MEANC
THAN THE OPERATOR ENTERING COMMAND MODE AND TYPING ''STATUS''. ALSC
IT MU'ST BE NOTED THAT ALL TRANSMITTER ACTIVITY IS SUSPENDED ON THE
UNIT WHILE THE STATUS IS BEING PRINTED OUT.

2.2 SUMMARY TABLE

THE SUMMARY TABLE [S DESIGNED TO SHOW THE OPERATOR A SUMMARY
OF ERRORS WHICH HAVE OCCURRED IN EITHER THE RECEIVER OR TRANSMITTER
HARDWARE ON EACH PDP-11,

INCLUDED IN THIS TABLE ARE:

ERROR NUMBER - FOR REFERENCE LATER IN THIS DOCUMENT TO
INDICATE THE TYPE OF FAILURE.

ERROR ADDRESS = FOR REFERENCE IN THE PCLTY1 EXERCISER
LISTING.
NO. OF OCCURRENCES - TO INDICATE HOW OFTEN THIS ERROR HAS

OCCURRED DURING RUN TIME.
THE SUMMARY TABLE IS PRINTED IN THE FORM:
ERROR NUMBER ERROR ADDRESS NO. OF OCCURRENCES

1 XXX YYYY
2 XXX YYYY
3 XXX YYYY
30 XXX YYYY

THE ENTRIES UNDER ‘ERROR NUMBER'' INCLUDE ONLY THOSE ERRORS
WHICH HAVE A "NO. OF OCCURRENCES'' GREATER THAN 0.

THE ENTRIES UNDER 'ERROR ADDRESS'' REPRESENT THE OCTAL
MEMORY ADDRESS OF THE OCCURRENCE OF THE ERROR WHICH OCCURRED.
THE OPERATOR MAY FIND THIS USEFUL FOR LOCATING, IN THE
LISTING, THE PORTION OF THE PROGRAM WHERE THE ERROR OCCURRED.

THE ENTRIES UNDER 'NO. OF OCCURRENCES'® IS THE TOTAL ( OR
SIMMARY VALUE) OF ALL THE ERRORS OF THAT ERROR NUMBER WHI(CH
OCCURRED AT THIS TERMINAL REGARDLESS OF WHAT TRANSMITTER WAS (ON-
NECTED TO WHAT RECEIVER.

THE PRINTING OF THE SUMMARY TABLE MUST BE INITIATED BY THE
OPERATOR ON EACH PDP=11 INVOLVED DURING THE COURSE OF AN EXERCISE
RUN. THE SUMMARY TABLE OUTPUT IS NOT CAUSED BY ANY OTHER MEANS
THAN THF OPERATOR ENTERING COMMAND MODE AND TYPING ''SUMMARY®', ALSO
IT MUST BE NOTED THAT ALL TRANSMITTER ACTIVITY |S SUSPENDED ON THE
UNIT WHILE THE SUMMARY TABLE S BEING PRINTED OuT.
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2.3 ERROR TAE_ES

THE ERROR TABLES ARE DESIGNED TO SHOW THE OPERATOR THE ERRORS
WwHICH OCCURRED DURING AN EXERCISE RUN IN ENOUGH DETAIL SO THAT HE CAN
DETERMINE AS CLOSELY AS POSSIBLE WHICH TRANSMITTER AND/OR WHI(H RECEIVER
WERE CONNECTED AT THE TIME OF THE ERROR. THERE ARE 15 OCTAL TRANSMITTER
TYPE ERRORS AND 13 OCTAL RECEIVER TYPE ERRORS. FOR EACH OF THE TRANS-
MITTER ERRORS, ANY ONE OF 31 POSSIBLE RECEIVERS MAY HAVE BEEN
CONNECTED TO THAT TRANSMITTER AT THE TIME OF THE ERROR. THE ONE THAT
ACTUALLY WAS CONNECTED IS LISTED IN THIS ERROR TABLE ALONGSIDE THE ERROR
NUMBER AND THE COUNT OF THAT OCCURRENCE. FOR EACH OF THE RECEIVER-TYPE
ERRORS, ANY ONE OF 31 TRANSMITTERS MAY HAVE BEEN TALKING TG THIS
RECEIVER AT THE TIME OF THE ERROR. AGAIN, THE ACTUAL ONE IS LISTED
IN THE RECEIVER ERRORS TABLE.

THE ENTRIES IN THESE TABLtS THEN, INCLUDE:

ERROR NUMBER - FOR REFERENCE LATER IN THIS DOCUMENT
TO INDICATt THE TYPE OF FAILURE.

CONNECTED XMTR (RCVR) = TO INDICATE THE ACTUAL ERRONEOUS LINK.

ERROR COUNT - TO SHOW THE NUMBER OF OCCURRENCES Of
THIS ERROR WITH THIS CONNECTION.

THE TABLES ARE ALWAYS PRINTED TOGETHER AND ARE PRINTED IN THE
FOLLOWING FORMAT:

TRANSMITTER ERRORS:

ERROR N?. CONCTD ?CVR ERROZSCOUNT
1 2 14
1 6 48
15 37 2
RECEIVER ERRORS:
ERROR NO. CONCTD XMTR ERROR COUNT
16 1 22
16 e 22
27 37 12
30 6 2

IF THE COMMAND [S GIVEN TO DUMP THESE ERROR TABLES AND [T IS
FOUND THAT NO ERRORS EXIST, THE EXERCISER RESPONDS IN THE FOLLOWING wAY:

** NO ERRORS TO REPORT YET =+

IF THERE ARE, FOR EXAMPLE, TRANSMITTER ERRORS BUT NO RECEIVER
ERRORS, THEN UNDER THE HEADING 'ERROR NO.'' OF THE RECEIVER ERRORS WILL
BE PRINTED: (NONE) .
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2.4 CLEARING OF THE TABLES

THE "‘STATUS TABLE'' 1S NORMALLY CREATED BY MEANS OF THE OPERATOR
ENTERING, VIA THE ‘'RANGE, OR ADD'' COMMANDS, SOME RECEIVER ADDRESSES.

FOR EXAMPLE, IF THE ''ADD'' COMMAND WERE USED TO ENTER
RECEIVER ADDRESSES 1, 2, 3, &4, 85, AND IMMEDIATELY THEREAFTER THE STATUS
WAS REQUESTED, THE STATUS TABLE WOULD INDICATE ALL OF THE SELECTED
RECEIVERS BUT THE ATTEMPTED AND SUCCESSFUL CONNECTION COUNTS FOR EACH
OF THOSE RECEIVERS wOULD BE O.

THE STATUS TABLE IS COMPLETELY CLEARED BY USING THE ''CLEAR''
COMMAND, OR 8Y USING THE 'DELETE'' COMMAND AND DELETING ALL THOSE ADDRES-
SES INDICATED IN THE STATUS TABLE. THE "'INITIJALIZE'' COMMAND ALSO CLEARS
THE STATUS TABLE COMPLETELY BY INTERNALLY CALLING THE '‘CLEAR'" COMMAND.

THE ''SUMMARY TABLE'' IS NOT AFFECTED BY THE '‘CLEAR"" COMMAND BUT
IS ENTIRELY CLEARED BY THE “'INITIALIZE'' COMMAND.

LIKEWISE, THE "ERRORS TABLE'' IS COMPLETELY CLEARED BY THE
"'INITIALIZE'' COMMAND BUT [S NOT AFFECTED BY THE ''CLEAR'" COMMAND.

WHEN THE OPERATOR ‘'STARTS'' THE EXERCISER BY USING THE ''GO*
COMMAND, THE FOLLOWING RESULTS CAN BE EXPECTED ON THE TABLES:

THE ADDRESS ENTRIES OF THE ''STATUS'' TABLE ARE UNAFFECTED.

THE ATTEMPTS AND SUCCESSES ENTRIES OF THE STATUS TABLE ARE CLR'D
THE ENTIRE SUMMARY TABLE 1S CLEARED.

THE ENTIRE ERRORS TABLE IS CLEARED.

T TAOTIONT

__________ . IT IS IMPORTANT TO NOTE THAT THE RECEIVER ERRORS
ARE CLEARED ALONG WITH THE TRANSMITTER ERRORS UPON
THE ISSUANCE OF THE ''GO'' COMMAND. THEREFORE, THE
OPERATOR MUST NOTE THAT THE NUMBER OF RECEIVER
ERRORS INDICATED IN EITHER THE SUMMARY TABLE OR THt
RECEIVER ERRORS TABLE IS ONLY THE NUMBER ACCUMULATED
SINCE ''GO’* WAS TYPED.
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3 EXERCISE COMMANDS
3.1 CONTROL CHARACTERS
3.1 CONTROL=C

THIS CHARACTER IS USED TO GET THE EXERCISER INTO '‘COMMAND’‘ MODE
SC THAT ANY OF THE CONTROLLING COMMANDS MAY BE ENTERED.

TYPING CONTROL-C (~C) ECHOS '*“C'' AND TERMINATES ANY OTHER
FUNCTIONS WHICH MAY BE TAKING PLACE AT THE TIME. IF ANY OF THE TABLES
ARE BEING PRINTED, THE CURRENT LINE WILL BE COMPLETED BEFORE '™(C'' IS
ECHOED. THEN THE TABLE WILL BE TRUNCATED. THE EXERCISER WILL THEN
ENTER ‘'COMMAND'® MODE AND INDICATE THIS BY PRINTING 'PCL>"".

"PCL>"" IS THE PROMPT WHICH INDICATES THAT A COMMAND MAY BE ENTERED
BY THE OPERATOR.

TYPING *'CNTRL~(C'* WHILE THE EXERCISER IS 'EXERCISING'' WILL CAUSE
TERMINATION OF TRANSMITTER ACTIVITY ON THAT PDP-11, ECHO ''“C'', AND PRINT
THE COMMAND MODE PROMPT 'PCL>''.

3.1.2 CONTROL-O

THIS CHARACTER IS USED TO TERMINATE THE CURRENT PRINTOUT.
IT CAUSES THE ENTIRE CONTENTS OF THE OUTPUT QUEUE TO BE THROWN
AWAY. WHEN TABLES ARE BEING PRINTED, ONLY A SINGLE LINE IS IN
THE OUTPUT QUEUE AT ANY GIVEN TIME. THIS ALLOWS ''SKIPPING'' OF
LINES DURING TABLE OUTPUT TO SAVE TIME.

WHEN CONTROL-O IS TYPED, THE EXERCISER WILL ECHO '*“0'‘, CLEAR
THE OUTPUT QUEUE, AND THEN RETURN TO WHICHEVER MODE IT WAS IN
WHEN ‘‘CNTRL-0'' WAS TYPED IN. THEREFORE, IF “0 IS TYPED IN DURING
EXERCISE TIME, THE "*“0'" WILL STILL BE ECHOED. IF ''CNTRL-0'' IS TYPED
ARBITRARILY WHILE IN COMMAND MODE, THE '“0'' WILL BE ECHOED BUT THERE
WILL NOT BE ANOTHER 'PCL>'' GIVEN (YET THE EXERCISER WILL ACCEPT COMMANDS).

3.1.3 CONIRCL

THIS CHARACTER IS USED (AS IT IS IN MOST D.E.C. SOFTWARE) TO
THROW AWAY THE INPUT TYPED THUS FAR, THIS CONTROL CHARACTER SHOULD
BE USED IF A MISTAKE IS NOTICED IN THE COMMAND STRING BEFORE CARRIAGE
RETURN IS HIT. If CARRJAGE RETURN IS HIT, THE ERRONECUS COMMAND
WILL BE EXECUTED UP TO THE POINT OF THE ERROR, THEN A SYNTAX
ERROR MESSAGE WILL BE PRINVED.

WHEN CONTROL-U IS TYPED, THE EXERCISER WILL ECHO '"“U'’, CLEAR
THE INPUT QUEUE, THEN ISSUE A NEW 'PCL>" AND AWAIT A FURTHER COMMAND.
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3.1.4  (ONTROL-S

THIS CHARACTER IS USED TO SUSPEND PRINTER OUTPUT. NOTHING
IS LOST WHEN IT [S USED, BUT THE PRINTOUT IS "HELD'® UNTIL THE ISSUANCE
OfF CONTROL-Q OR SIMPLY TYPING ANY OTHER CHARACTER. THIS FEATURE IS
USEFUL WHEN GETTING TABLE PRINTOUTS ON A VIDEO TERMINAL AND IT IS
DESIREQUS TO STOP THE DISPLAY, IT IS ALSO USEFUL TO STOP THE PRINTOUT
IN ORDER TO FIX THE PAPER OR ADD MORE PAPER ON ANY HARD COPY PRINTER.

NOTHING IS ECHOED UPON , OR AFTER, THE ISSUANCE OF A CONTROL-S.
3.1.5 CONTROL-Q

THIS CHARACTER IS USED TO RESUME PRINTOUT AFTER IT WAS STOPPED
BY USE OF CONTROL-S. TYPING ANY OTHER (HARACTER WILL ALSO RESUME OUTPUT
BUT THE CONTROL-Q CHARACTER IS NOT ENTERED INTO THE INPUT QUEUE, AND
SIMPLY RESUMES PRINTOUT.

NOTHING IS ECHOED AS A RESULT OF TYPING CONTROL-Q EXCEPT
WHATEVER PRINTOUT HAD BEEN SUSFENDED BY THE CONTROL-S C(HARACTER.

3.1.6 CARRIAGE RETURN
THE CARRIAGE RETURN CHARACTER IS USED TO TERMINATE COMMAND

STRINGS AND SIGNIFIES ENTRANCE OF A COMMAND. ALL COMMANDS MUST BE TERM-
INATED WITH EITHER A CARRIAGE RETURN OR A LINE FEED. IF ONLY CARRIAGE

RETURN IS TYPED, (BLANK C(OMMAND) THE EXERCISER SIMPLY ISSUES A NEW 'PCL>'.

WHEN CARRIJAGE RETURN -'CR> [S TYPED, BOTH CARRIAGE RETURN AND
LINE FEED ARE ECHOED.

3.1.7 LINE FEED

THE LINE FEED CHARACTER IS TREATED EXACTLY AS THE CARRJAGE RETURN
CHARACTER. IF ONLY A LINE FEED IS TYPED, (BLANK COMMAND) THE EXERCISER
ISSUES A NEW "PCL>'.

3.1.8 RuUBOUT

THIS CHARACTER IS USED TO 'EDIT® THE COMMAND STRING WHILE IT
IS BEING TYPED. EACH RUBOUT TYPED WILL REMOVE A CHARACTER FROM THE
COMMAND BUFFER. WHEN ALL THE CHARACTERS HAVE BEEN REMOVED, THE EXERCISER
WILL ISSUE A NEW "PCL>'' TO INDICATE THE ENTIRE COMMAND HAS BEEN ERASED.

EACH TIME A RUBOUT IS TYPED, A '\'' IS ECHOED AND THE LAST CHAR-
ACTER WHICH WAS INPUT IS REMOVED.
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3.2 COMMANDS

THIS SECTION DEALS WITH THE FULL COMMANDS OF THE EXERCISER WHI(H
ALLOW THE SETTING UP OF (ONDITIONS TO BEST SUIT THE SYSTEM BEING TESTED.
IN THE COMMANDS SHOWN, THE MINIMUM AMMOUNT REQUIRED TO BE TYPED IS SET
IN SQUARE BRACKETS (1. FOR EXAMPLE, IN THE COMMAND:

CIINITIALIZE
ALL OF THE FOLLOWING ARE ACCEPTABLE:

I, IN, INI, INIT, INITI, INITIA, INITIAL, INITIALI, INITIALIZ
AND INITIALIZE

WHEREAS THE FOLLOWING ARE NOT ACCEPTABLE:
INT, INITL, INITIALIZES

THERE ARE SOME (OMMANDS WHICH MAY BE EXECUTED WITH OR W]THOUT
ARGUMENTS. IN THESE (ASES,THE <ARGUMENTS> WILL BE SET IN ANGLE BRACKETS.

ARGUMENTS FOR COMMANDS MUST BE NUMERIC, EXCEPT FOR THE COMMANDS
"MASTER’’, "'SECONDARY'', AND "RIB'', AND IF THEY ARE TYPED IN AS DECIMAL
NUMBERS, THY MUST BE IMMEDJATELY FOLLOWED BY A DECIMAL POINT (PERIOD).

FOR THE 'RANGE'' AND “'ASSIGN'' COMMANDS, THE ORDER OF THE [NPUT
OF ARGUMENTS MUST ADHERE TO THE DESCRIPTIONS (SECT 3.2.5, £ 3.2.1%)

3.2.1 SILO

[(SIJLO <A B C ....N>

SILO =-- CLEAR THE MASTER ADDRESS SILO AND RETURN TO "‘AUTO
ADDRESS MODE'’.

SIL0 ABC . . N

LOAD THE MASTER ADDRESS SILO WITH THE SEQUENCE ''ABC..N'’
AS MANY TIMES AS THE WHOLE SEQUENCE WILL FIT INTO THE
SILO'S 50 LOCATIONS.

THIS COMMAND MONITORS THE ARGUMENTS CAREFULLY CHECKING FOR
SEQUENTJAL ARGUMENTS WHICH ARE THE SAME, ARGUMENTS WHICH ARE O, OR ARE
GREATER THAN 37 OCTAL., AND CHECKING THAT THE LAST ARGUMENT IS NOT THE
SAME AS THE FIRST.

IF ANY TWO SEQUENTIAL ARGUMEN!S ARE FOUND TO BE THE SAME, INCLUDING
THE FIRST AND THE LAST,A 'PAD'’ VALUE IS 'NSERTED BETWEEN THEM. THE 'PAD'’
VALUE IS 0. THIS ALSO INCREASES THE NUMBER OF ARGUMENTS IN_THE SEQUENCE.

IF ANY OF THE ARGUMENTS ARE '0°', DR GREATER THAN ‘37
OR NON-NUMERIC, OR IF THERE ARE MORE THAN 50. ARGUMENTS, THE COMMAND WILL
BE ABORTED AND THE ‘''*xSYNTAX ERROR+*+'' MESSAGE WILL BE PRINTED.

WHEN THE SILO HAS BEEN SUCCESSFULLY LOADED, THERE IS THE POSSI-
BILITY THAT ONE OR TWO MESSAGES WILL BE PRINTED, OR NONE MAY BE PRINTED.

IF THIS UNIT IS NOT MASTER, THE FOLLOWING WILL BE PRINTED:
"THIS UNIT IS NOT MASTER BUT HAS BEEN MADE SECONDARY

THE SILO YOU HAVE JUST LOADED WILL BE USED IF YOU CLEAR
THE CURRENT MASTER.''

IF IT WAS REQUIRED FOR THE EXERCISER TO "PAD'' THE SiLO WITH 0°S
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THE FOLLOWING WILL BE PRINTED:
“THE SILO HAS BEEN PADDED WITH THE ADDRESS '0'."

SEQ 0015
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3-4
3.2.2  MASTER
[MJASTER [SJET OR [CILEAR

MASTER SET - WRITE A (1) INTO THE TMMR REGISTER BIT 08 IN
THIS TRANSMITTER TO ATTEMPT TO SET MASTER.
ANOTHER UNIT HAVING "MASTER'® SET, WILL DIS-
ALLOW THIS BIT TO BE SET.

MASTER CLEAR =~ WRITE A (0) INTO THE TMMR REGISTER BIT 08 IN
THIS TRANSMITTER TO CLEAR 'MASTER''. IF NO
OTHER UNIT HAS BEEN SET TO BE ‘'SECONDARY'’, THIS
ACTION WILL CAUSE ‘MASTER DOWN'' ERRORS ON ALL
UNITS ATTEMPTING TO TRANSMIT.

THIS COMMAND [S USED TO "‘SOF TWARE SET'' ONE OF THE PCL11 UNITS
TO BE MASTER OF THE T.D.M, BUS. THE ONLY ARGUMENTS ALLOWED ARE ''[SJET"
AND “‘TCILEAR''. NO ARGUMENTS, OR ANY OTHER ARGUMENTS THAN THESE, WILL
RESULT IN THE MESSAGE '‘+«SYNTAX ERROR*="".

SINCE THE HARDWARE DESIGN WILL NOT ALLOW MASTER TO BE SET ON
MORE THAN ONE UNIT CONNECTED TO THE SAME T.D.M. BUS, THIS COMMAND
MAY NOT WORK [N SETTING MASTER. THERE IS NOT, HOWEVER, ANY IMMEDIATE
INDICATION THAT THE 'MASTER SET'' COMMAND WAS OR WASN'T SUCCESSFUL. THE
OP§$A}QRM:g$ERISSUE THE "‘STATUS'' COMMAND TO DETERMINE IF A PARTICULAR
UN .

3.2.3  SECONDARY
[SEJCONDARY [SJET OR [CILEAR

SECONDARY SET - WRITE A (1) INTO THE TMMR REGISTER BIT 09 IN
THIS TRANSMITTER TO ATTEMPT TO SET ‘'SECONDARY''.
THIS UNIT BEING 'MASTER'® WILL DIS~ALLOW THIS
BIT TO BE SET.

SECONDARY CLEAR - WRITE A (0) INTO THE TMMR REGISTER BIT 09 IN
THIS TRANSMITTER TO CLEAR ''SECONDARY''.

THIS COMMAND IS USED TO ''SOFTWARE SET'' ONE OF THE PCL11 UNITS
TO BE SECONDARY MASTER OF THE T.D.M. BUS. IF THE PCL11 UNIT WHICH CUR~
RENTLY HAS MASTER SFT CLEARS IT, AND THIS UNIT HAS SECONDARY SET, THEN
THIS UNIT WILL BECOME THE NEW MASTER. IF THIS UNIT IS IN COMMUNICATION
WITH A RECEIVER AT THE TIME IT BECOMES NEW MASTER, THE MESSAGE :

*x THIS UNIT HAS BECOME 'NEW MASTER'' #=

I? TRéNTED ON THE CONSOLE AND THE EXERCISER AUTOMATICALLY CONTINUES EXER-
CISING.

SEQ 0016
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3.2.4 RIB
[(RI1B [SJIET OR [CILEAR

RIB SET =~ WRITE A (1) INTO THE MEMORY LOCATION (BIT 15) WHICH
IS USED AS THE TRANSMITTER COMMAND WORD. THE LOC-
ATION IS TAGGED: '‘TXMST:'', THIS WILL CAUSE THE
NEXT AND SUBSEQUENT TRANSMITTER EVENTS TO OCCUR
IN THE "RE-TRY - IF - BUSY'' MODE.

RIB (LEAR =~ WRITE A (0) INTO THE MEMORY LOCATION (BIT 15) WHICH
IS USED AS THE TRANSMITTER COMMAND WORD TAGGED
"TXMST''. THIS WILL CAUSE "BUSY'' INTERRUPTS TO OC-
CUR WHENEVER THE RECEIVER BEING ADDRESSED IS NOT
READY OR NOT THERE.

THIS COMMAND S USED TO ''SOF TWARE SET'' THE 'RIB'' OR RE-TRY
IF BUSY FEATURE IN THE PCL17 TRANSMITTER. WITH "RIB'' SET, THE TRANS-
MITTER HARDWARE WILL CONTINUOUSLY RE=-TRY TO CONNECT TO THE SELECTED RE(C-
EIVER UNTIL EITHER A "‘TIME-OUT'' OCCURS, OR THE CONNECTION IS MADE AND
A "SUCCESSFUL TRANSFER'' OCCURS.

WITH 'RIB'' CLEAR, THE HARDWARE PRODUCES AN INTERRUPT ]MMED~
IATELY UPON FINDING THE ADDRESSED RECEIVER BUSY OR NOT THERE. THE USE
OF THIS COMMAND WILL CAUSE A DIFFERENCE IN THE '‘SUCCESSFUL CONNECTION''
CO?NT RELATIVE TO THE ''ATTEMPTED CONNECTION'' COUNT IN THE STATUS PRINT-
ouT.

3.2.4  RANGE
CRAINGE [LOW HIGH]

RANGE A B PRODUCE A LIST, IN THE STATUS TABLE, OF ADD-
RESSES FROM ADDRESS "‘A'" TO "B’ AND MAKE THEM
“ACTIVE'' RECEIVER ADDRESSES. 'B’'' MUST BE HIGHER
THAN ‘‘A'', BOTH '‘A"" AND 'B'‘ ARE REPRESENTATIVE Of
NUMERICAL VALUES WITHIN THE RANGE OF 1-37 OCTAL.

EXAMPLE :

THE COMMAND ‘RANGE 12. 16.'" WILL ACTIVATE RECEIVER ADDRESSES
12 UP TO AND INCLUDING 16 (DECIMAL), OR 14 UP TO AND INCLUDING 20
(OCTAL). THESE ADDRESSES Will BE USED SEQUENTIALLY BY THE TRANSMITTER
MODULE IN THE EXERCISER AS TARGET RECEIVER ADDRESSES.

SEQ 0017
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3.2.6

ADD

(aDJD (1] 2 3. .

ADD A B C

3-6

37
SELECT TARGET RECEIVER ADDRESSES.

ADD THE NUMERIC VALUES OF A, B, C TO THE

STATUS TABLE AND MAKE THEM "‘ACTIVE REC-

EIVER ADDRESSES''. THIS COMMAND MAY HAVE ANY
NUMBER OF ARGUMENTS PROVIDING THAT

THERE IS AT LEAST ONE. THERE IS NO RESTRICTION
ON THE ORDER OF THE ARGUMENTS AT ALL. THE SAME
NUMBER MAY BE ADDED AS MANY TIMES AS YOU

LIKE. THE ARGUMENTS MUST BE NUMERICAL AND
BETWEEN THE VALUES 1 AND 31. (DECIMAL) OR

1 AND 37 (OCTAL).

EXAMPLE :

THE COMMAND “'ADD 1 12 3 3 22 8. "' WILL ACTIVATE RECEIVER
ADDRESSES 1 3 10 12 AND 22 (OCTAL) OR 1 3 B, 10. AND 18. (DECIMAL)
THIS COMMAND AFFECTS ONLY THOSE ADDRESSES INCLUDED IN THE
ARGUMENTS OF THE COMMAND. IT MAY BE USED EFFECTIVELY IN CONJUNCTION
WITH THE 'RANGE'' COMMAND TO PRODUCE A AN EFFICIENT LIST OF
THOSE RECEIVER ADDRESSES WHICH ARE TO BE COMMUNICATED WITH BY
THIS TRANSMITTER.

3.2.7 DELETE
(DIELETE (1123 . . 37
DELETE A B ( DELETE THE NUMERIC VALUES OF A, B, C FROM
THE STATUS TABLE AND MAKE THEM "‘INACTIVE

RECEIVER ADDRESSES''. THIS COMMAND MAY HAVE
ANY NUMBER OF ARGUMENTS PROVIDING THERE

IS AT LEAST ONE.

THERE IS NO RESTRICTION ON

THE ORDER OF

THE ARGUMENTS AT ALL. AND RE-

DUNDANCIES ARE ACCEPTABLE. THE ARGUMENTS
MUST BE NUMERIC AND BETWEEN THE VAIUES 1
AND 31. (DECIMAL) OR 1 AND 37 (OCTAL).

EXAMPLE :

THE COMMAND ‘'DELETE 12 22 '' WILL MAKE RECEIVER ADDRESSES
12 AND 22 ‘'INACTIVE'' SO THAT THIS TRANSMITTER WILL NOT ATTEMPT TO
COMMUNICATE WITH THEM. THIS COMMAND MAY BE USED EFFECTIVELY IN CON-
JUNCTION WITH THE 'RANGE'' COMMAND AS FOLLOWS:

RANGE 1 7
DELETE 2 5

WILL PRODUCE A LIST OF "ACTIVE'' RECEJVERS WITH THE ADDRESSES:
1, 3, 4, 6, AND 7

SEQ 0018
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3.2.8

3.2.9

3-7
CLEAR
CCLIEAR
(LEAR CLEAR THE ENTIRE STATUS TABLE. REMOVE
ALL RECEIVER ACTIVE FLAGS AND CLEAR ALL
CONNECTION ATTEMPS AND SUCCESSES FROM EVERY
TABLE LOCATION. THIS COMMAND IS MOSTLY
USEFUL WHEN IT IS DESIRED TO 'RE-START'' THE
EXERCISER WITH A FRESH SLATE BUT NOT DIS~
TURB THE ERROR SUMMARY TABLE NOR THE ERRORS
TABLES.

THE '‘CLEAR’' COMMAND HAS NO AFFECT ON ANY
OTHER TABLES IN THE EXERCISER BUT IT DOES ALSO
CLEAR THE INTERNAL (SOF TWARE) QUEUE OF REC-
EIVER ADDRESSES.

EXAMPLE :
CONSIDER THE FOLLOWING STRINC OF COMMANDS:
RANGE 1 2

1
ADD 27 30 31 32 33 34
DELETE 17 20

CLEAR
RANGE 1 16
ADD 21 37

THE RESULT WOULD BE THE '‘ACTIVATION'' OF RECEIVER ADDRESSES:

1. 2. 3,4, 5,6, 7,10, 11, 12, 13, 14, 15, 16, 21, 37
INITIALIZE
CIINITIALIZE

INITIALIZE - INITIALIZE EVERYTHING ABOUT THIS TRANSMITTER
AND CLEAR ALL TABLES ASSOCIATED WITH THIS
PDP-11. INITIALIZE PERFORMS A HARDWARE (LEAR
OF THE TRANSMITTER REGISTERS, RESETS ALL OF
THE EVENT FLAGS ASSOCIATED WITH THE SENDING
OF DATA, CLEARS THE SOF TWARE QUEUE OF REC-
EIVER ADDRESSES, INITIALIZES THE SEEDS
USED FOR GENERATION OF RANDOM DATA, DOES A
"'CLEAR'’ COMMAND AS ABOVE AND CLEARS BOTH
ERROR TABLES.

SEQ 0019




3.2.10 STATUS
[STIATUS
STATUS -

3.2.11  SUMMARY
[ SL JMMARY
SUMMARY -

3.2.12 ERRORS
[EJRRORS
ERRORS -

3-8

SET THE EVENT FLAG WHICH CAUSES THE CURRENT
STATUS TABLE TO BE PRINTED. EVERY TIME

THE STATUS COMMAND IS JSSUED, A STATUS HEADER
IS PRINTED (SEE 2.1). THEN, IN NUMER]ICAL ORDER
THE "'ACTIVE'' RECEIVER ADDRESSES, NUMBER OF
ATTEMPTED CONNECTIONS, AND NUMBER OF SUC-
CESSFUL CONNECTIONS ]S PRINTED ON A LINE-
BY-LINE BASIS. THE PRINTING OF THE STATUS
TABLE DOES (LIKE ALL COMMANDS) INHIBIT ANY
ACTION BY THE TRANSMITTER IN THAT PDP-11 BUT
THE RECEIVER S ALWAYS A(TIVE.

SET THE EVENT FLAG WHICH CAUSES THE CURRENT
ERROR SUMMARY TABLE TO BE PRINTED. EVERY

TIME THE SUMMARY (OMMAND IS ISSUED, A SUM-
MARY HEADER IS PRINTED (SEE 2.2). THEN, IN
NUMERICAL ORDER, THE ERROR NUMBERS, ERROR
ADDRESSES, AND NO. OF OCCURRENCES ARE PRINTED
(IF ANY) ON A LINE-BY~-LINE BASIS. AGAIN,
TRANSMITTER ACTIVITY IS SUSPENDED UNTL THE
EXERCISER IS "'CONTINUED''.

SET THE EVENT FLAG WHICH CAUSES THE CURRENT
TRANSMITTER ERROR TABLE TO BE PRINTED. WHEN
THE TRANSMITTER ERROR EVENT IS FINISHED, IT
WILL AUTOMATICALLY SET THE RECEIVER ERROR
EVENT FLAG WHEREBY THE RECEIVER ERROR TABLE
wILL BE PRINTED (SEE 2.3).

WHEN THE "'ERROR'' COMMAND IS ISSUED, A CHECK
IS MADE OF THE ENTIRE TRANSMITTER AND REC-
EIVER TABLES TO DETERMINE IF THERE HAD BEEN
ANY ERROR OCCURRENCES TO DATE. IF THERE WERE
NO ERRORS IN EITHER TABLE, THEN THE MESSAGE:

"NO ERRORS TO REPORT YET'

IS PRINTED. OTHERWISE, THE ERROR NUMBER (IN
NUMERICAL ORDER), THE CONNECTED RCVR/XMIR,
AND THE ERROR COUNT ARE PRINTED ON A LINE-BY
LINE BASIS. TRANSMITTER ACTIVITY IS AGAIN
SUSPENDED UNTIL THE EXERCISER IS ‘‘CONTINUED''.

SEQ 0020




3.2.13 ASSIGN

3-9

CASISIGN <XM ADDR XM V(T RC ADDR R(C V(TR>

ASSIGN -

GIVE TO THE EXERCISER, THE UNIBUS ADDRESSES
AND VECTORS OF THE PCL11 UNIT WHICH THE OP-
ERATOR DESIRES TO EXERCISE.

AS IS INDICATED BY THE ANGLE BRACKETS, THE
ASSIGN COMMANDS' ARGUMENTS ARE OPTIONAL. If
THE ASSIGN COMMAND IS ISSUED WITH NO ARGUMENTS,
THEN THE 'DEFAULT® (NORMAL) ADDRESSES AND
VECTORS ARE ASSIGNED. THESE ARE:

XMTR ADDR 164200
XMTR VECTOR 170
RCVR ADDR 164220
RCVR VECTOR 174

THE "'ASSIGN'® COMMAND MAY ALSO BE USED WITH
ANY, OR ALL OF FOUR ARGUMENTS. HOWEVER

THE PROPER FIELD MUST BE USED TO ENTER THE
DESIRED ADDRESS:

ASSIGN AAAAA BBB (CCCC DDD

TO ENTER ONLY THE TRANSMITTER ADDRESS, ONLY
THE FIELD AAAAA NEED BE USED.

ASSIGN 166200
TO ENTER THE TRANSMITTER VECTOR (BBB), FIRST
THE TRANSMITTER ADDRESS, THEN THE VECTOR IS

TYPED:

ASSIGN 166200 700
TO ENTER THE RECEIVER ADDRESS (FIELD CCCCOC),
FIRST THE TRANSMITTER ADDRESS., THEN THE
TRANSMITTER VECTOR, THEN THE RECEIVER ADDRESS
IS TYPED:

ASSIGN 166200 700 166220
FINALLY, TO ASSIGN THKE RECEIVER VECTOR, THE
XMTR ADDRESS, XMTR VECTOR, RCVR ADDRESS AND
THEN THE RECEIVER VECTOR IS TYPED:

ASSIGN 166200 700 166220 704
NOTE THAT EACH ARGUMENT MUST BE SEPARATED
BY A SPACE (NOT A COMMA).

AT THE SUCCESSFUL COMPLETION OF THE '‘ASSIGN''
COMMAND, THE EXERCISER WILL BE STARTED OVER
JUST AS THOUGH THE OPERATOR HAD STARTED AT 200.
A "'*xSYNTAX ERRORx+'' WILL OCCUR WITH ANY OF
THE FOLLOWING CONDITIONS:

TOO MANY ARGUMENTS

ARGUMENT IS NOT NUMERIC

ADDRESS ARGUMENT NOT IN 1/0 ADDRESS fIELD

(I.E. ABOVE 163776)
VECTOR ARGUMENT IS NOT IN VECTOR FIELD
(1.E. FROM O TO 776)
ADDRESS ARGUMENT HAS WRONG OFFSET
(1.E. LAST & BITS MUST BE 0)
VECTOR ARGUMENT HAS WRONG OFFSET
(I.E. LAST 2 BITS MUST BE 0)
IMPROPER SPELLING OF ''ASSIGN'' OR IMPROPER USE
OF DECIMAL NUMBERS.

SEQ 0021




3.2.14 GO
(G1G
GO -

3.2.15 CONTINUE

3-10

START THE EXERCISER. ENTER 'EXERCISE MODE'’.

GO IS ISSUED TO INITIALLY START THE EXERCISER

TRANSMITTING TO OTHER RECEIVERS ON THE T.D.M.

BUS. ALL TARGET RECEIVER ADDRESS SHOULD HAVE

ALREADY BEEN ENTERED VIA THE 'RANGE'' OR "‘ADD"’

COMMANDS, AND ONE OF THE PCL11 UNITS SHOULD

HAVE BEEN SET TO BE T.D.M. BUS MASTER. IF

THE ''SILO'" IS BEING USED TO GENERATE TRANS-

MITTER ADDRESSES, IT SHOULD HAVE BEEN LOADED

PRIOR TO 'GO''.

THE ''GO'* COMMAND WILL CAUSE THE CLEARING

OF THE ERRORS TABLES AND THE SUMMARY TABLE AND

THE "'ATTEMPTS'® AND ''SUCCESSES’' PORTIONS OF THE

STATUS TABLE. IT ALSO CAUSES THE CLEARING OF

THE RECEIVER ADDRESS QUEUE (SOFTWARE). NOTE THAT
THE RECEIVER ERRORS ACCUMULATED UP TO THE POINT OF TYP-
ING “GO'" ARE LOST. ONLY THOSE ACCUMULATED AFTER ''GO'" IS
TYPED CAN BE DISPLAYED IN THE ERRORS TABLE. IT WILL

NOT, HOWEVER, CAUSE THE CLEARING OF THE RECEIVER

ADDRESSES IN THE STATUS TABLE; SO THAT ALL REC-

EIVERS SELECTED BY THE RANGE OR ADD COMMANDS

WILL STILL BE ACTIVE.

THE TRANSMITTER 'EVENT'' FLAG IS SET BY THE

GO COMMAND WHICH BEGINS THE TRANSMISSION OF

DATA TO THE DE-QUEUED TARGET RECEIVER ADDRESSES.

WHEN "'GO"’ IS ISSUED, THE IMMEDIATE RESPONSE

SHOULD BE THAT THE EXERCISER PRINTS:

EXERCISER STARTED

HOWEVER, IF THE OPERATOR FORGOT TO ENTER THE

TARGET RECEIVER ADDRESSES, AND NONE WERE PRE-

VIOUSLY ENTERED, THE EXERCISER WILL NOT BE

ABLY TO RUN AND WILL APOLOGIZE THUS:

“* SORRY, | HAVE NO RECEIVER ADDRESSES +"’

CCOINT INUE

CONTINUE

- CONTINUE EXERCISING. RE-ENTER EXERCISE MODE.
“'CONTINUE'" IS ISSUED TO CAUSE THE EXERCISER
TO CONTINUE AFTER A TABLE HAS FINISHED BEEING
PRINTED, OR AFTER SOME OTHER COMMAND HAS
BEEN EXECUTED TO POSSIBLY CHANGE THE RUNNING
OF THE EXERCISER.

THE "'CONTINUE'' COMMAND DOES NOTHING TO ANY-
THING EXCEPT THAT IT RE-STARTS EXERCISE MODE.
ALL TABLES ARE LEFT INTACT AND SOF TWARE QUEUES
ARE UNTOUCHED. WHEN ''CONTINUE'' IS ISSUED,
THE IMMEDIATE RESPONSE SHOULD BE THAT THE
EXERCISER PRINTS:

"EXERCISER CONTINUING''

SEQ 0022
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1f, HOWEVER, WHILE THE EXERCISER WAS STOPPED,
THE OPERATOR USED THE INITIALIZE OR CLEAR
COMMANDS AND DID NOT RE-ENTER ANY TARGLT REC-
EIVER ADDRESSES (VIA RANGE OR ADD),THE REC~
EIVER ADDRESS QUEUE WOULD EVENTUALLY BE(COME
EMPTY AND WOULD NEVER BE RE-FILLED. THIS WOULD
AGAIN CAUSE THE PRINTOUT:

“*» SORRY, I HAVE NO RECEIVER ADDRESSES «''

3.2.16 *+SYNTAX ERRORw»

»2SYNTAX ERROR++» [S NOT A (OMMAND BUT IS RELATED TO ALL OF
THE COMMANDS OF SECTION 3.2. IN GENERAL, A SYNTAX ERROR WILL RESULT FOR
" FOLLOWING REASONS:

COMMAND COES NOT EXIST IN "XEYWORD'' TABLE
COMMAND WORD IS MISSPELLED
FEWER THAN THE MINIMUM CHARACTERS WERE USED

(I.E. LESS THAN THAT ENCLOSED IN SQUARE BRACKETS [CLIEAR)
NO ARGUMENTS GIVEN WHERE REQUIRED
ARGUMENTS GIVEN WHERE NONE REQUIRED
ARGUMENTS IN WRONG ORDER (WHERE ORDER IS IMPORTANT)
NOT ENOUGH ARGUMENTS
TOO MANY ARGUMENTS
ARGUMENTS ARE WRONG CLASS (USUALLY SHOULD BE NUMBERS)
ARGUMENTS ARE OUTSIDE SPECIFIC BOUNDARIES (SEE 3.2.13)
ARGUMENTS SEPARATED BY OTHER THAN A SPAC(E
COMMAND SEPARATED FROM ARGUMENTS BY OTHER THAN A SPACE
DECIMAL NUMERIC ARGUMENTS USED W]THOUT THE POINT (.)
ARGUMENTS ARE THE SAME (ONLY IN ‘RANGE'' COMMAND)

BNV OOVO NS W
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4 GETTING THE EXERCISER STARTED
4.1 PREPARAT JON

A =

BEFORE RUNNING THE PCL1T EXERCISER, THE FOLLOWING MUST HAVE
BEEN PREVIOUSLY PERFORMED:

- INSURE ALL PCL11 UNITS ARE CORRECTLY INSTALLED IN EACH
PDP-11 PROCESSOR.

- DETERMINE ALL OF THE T.D.M. BUS ADDRESSES OF THE
TRANSMITTERS AND THE RECEIVERS OF THE UNITS WHI(CH
IT IS DESIRED TO BE TESTED. INSURE THAT NO
TWO TRANSMITTERS AND NO TWO RECEIVERS HAVE BEEN
ASSIGNED THE SAME T.D.M. BUS ADDRESSES.

- RUN THE PCL11 "'STANDALONE'® TEST (CZPLBAQ) WITHOUT
ERRORS BEFORE CONNECTING ALL UNITS TOGETHER VIA THE
T.D.M. BUS.

4.2 LOADING

THE PCL11 EXERCISER IS SUPPLIED IN ABSOLUTE BINARY FORMAT
AND IS LOADED BY MEANS OF THE STANDARD POP-11 ABSOLUTE LOADER OR
THE ''XXDP'" LOAD COMMAND.

THE EXERCISER IS APPROXIMATELY 7-K LONG. THEREFORE, WHEN
USING "XXDP'', THE PROCESSOR MUST HAVE 16-K OF MEMORY.

THE EXERCISER MUST BE LOADED INTO EACH PDP-11 HOSTING A
PCLYY WHICH IS TO BE TESTED.

4.3 DEVICE ADDRESSES

IT MAY BE FOUND THAT THE UNIBUS ADDRESSES OF THE PCL11 UNIT

ARE DIFFERENT THAN THE DEFAULT ADDRESSES IN THE EXERCISER (SEE 3.2.13).

IF THIS IS THE CASE, AND THERE ARE NO OTHER DEVICES ON THE UNIBUS WITH
THE ADDRZSSES 164200-164226, THE FOLLOWING PRINTOUT WILL OCCUR:
"DEVICE ADDRESS ERROR. USE ‘'ASSIGN'' COMMAND®'

ALSO, IT MAY BE THE CASE THAT THERE IS MORE THAN ONE PCLT1
UNIT HOSTED BY ONE PDP-11 AND EACH ONE MUST BE TESTED 'ON-LINE'’
USING THE EXERCISER.

IN EITHER CASE, THE OPERATOR MUST USE THE °''ASSIGN''
COMMAND AS SHOWN IN SECTION 3.2.13 TO ASSIGN THE CORRECT UNIBUS
ADDRESSES TO THE EXERCISER IN ORDER TO EXERCISE THE RIGHT PCL11.

NOTE THAT THE EXERCISER WILL RUN WITH ONLY ONE PCL11 PER
PDP-11 AT A TIME.
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4.4 STAR™ ING ADDRESSES

THE EXERCISER STARTING ADDRESS IS 200
THIS WILL INITIALIZE EVERYTHING AND START [N COMMAND INPUT MODE.

THE EXERCISER IS RESTARTED AT LOCATION 204
THIS WILL PRESERVE THE ERROR TABLES, STATUS TABLE, AND THE
RECEIVER ADDRESS QUEUE. 1T WILL NOT, HOWEVER, PRESERVE THE
STATE OF THE TRANSMITTER ADDRESS SILO (HARDWARE CLEARED BY "RESET)
NOR THE STATE OF 'MASTER'' OR '‘SECONDARY''. THESE UNPRESERVED
STATES MUST BE RE-ESTABLISHED PRIOR TO STARTING THE EXERCISE MODE
WITH THE ''GO'' COMMAND.

START = 200
RESTART = 204
6.5 OPERATING PROCEDURES

A) LOAD THE PROGRAM USING THE PDP-11 ABS LOADER OR THE LOAD
COMMAND OF 'XXDP''. (SEE 4.2)

B) LOAD ADDRESS 200; PRESS START. THE TEST WILL IDENTIFY
ITSELF AND TEST THE DEVICE ADDRESSES.

C) IF THE PCL11 UNIBUS ADDRESSES OF THE UNIT TO BE TESTED
ARE NON-STANDARD, USE THE "'ASSIGN'' COMMAND AS IN 3.2.13

D) DO A) TC () (ABOVE) ON ALL PDP-11S BEFORE CONTINUING.

E) ASSIGN ONE OF THE UNITS AS MASTER EITHER BY USING THE
"MASTER SET'' COMMAND, (SEC. 3.2.2) OR BY LOADING THE
XMTR ADDRESS SILO (SEC. 3.2.1) ON THE SELECTED UNIT.

F) AT EACH UNIT, DECIDE WHETHER IT IS DESIRED TO RUN THE
TRANSMITTER IN THE 'RE-TRY - IF - BUSY'' MODE AND SET OR
CLEAR 'RIB'' ACCORDINGLY (SEC. 3.2.4).

G) AT EACH UNIT, ENTER THE RECEIVER ADDRESSES OF ALL THE
RECEIVERS THAT THIS TRANSMITTER IS TO COMMUNICATE TO,

INCLUDING THE ADDRESS OF ITS OWN RECEIVER. (3.2.6 OR 3.2.5)

H) ON EACH UNIT, TYPE "GO'' TO START THE EXERCISER(S).

I) PERIODICALLY, ON EACH UNIT, TYPE CNTRL-C, THEN ISSUE THE
"'STATUS'' COMMAND TO INSURE THAT ALL RECEIVERS ARE BEING
TALKED TO AND THAT THE CORRECT UNIT IS MASTER.

J) ALSO PERIODICALLY, ON EACH UNIT, ISSUE THE '‘SUMMARY''
COMMAND TO DISCOVER IF THERE HAVE BEEN ANY ERRORS.

K) AT ANY TIME , THE 'ERRORS’'' COMMAND MAY BE ISSUED TO
DETERMINE WHICH ERRORS HAVE OCCURRED BETWEEN WHICH
RECEIVER AND TRANSMITTER CONNECTION.

L) TO RESUME EXERCISING AS BEFORE ON ANY UNIT, TYPE
"CONTINUE'' ON THE UNITS WHICH HAD BEEN STOPPED BY
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CNTRL=(. (OR MASTER DOWN).
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6.6 ERRORS

A LIST OF ERRCR NUMBERS MAY BE FOUND IN APPENDIX C OF THIS
DOCUMENT ., THESE 'ERROR NUMBERS'® ARE THOSE REFERRED TO IN THE SUM-
MARY TABLE AND IN THE ERRORS TABLES. A LITTLE MORE DETAIL MAY BE
DETERMINED ABOUT THE ERROR BY REFERRING TO THE PROGRAM LISTING
AROUND THE ADDRESS SHOWN IN THE SUMMARY TABLE, THE LISTING WILL
HAVE, IN THE COMMENT FIELD, THE ERROR IDENTIFIER:

vease XMTR ERROR N wonny OR:

rese RCVR ERROR N wannw
WHERE "N'° IS THE ERROR NUMBER. ABOVE THIS IDENTIFIER, WILL BE THE
DESCRIPTION OR CAUSE OF THE ERROR WITH THAT NUMBER.

IT MAY BE NOTED THAT TYE TRANSMITTER ERRORS ARE NUMBERED
FROM 1 TO 15 (OCTAL), AND THE RECEIVER EKRORS ARE NUMBERED FROM
16 TO 30 (OCTAL). THIS IS DONE SO THAT ONLY ONE TABLE IS REQUIRED
TO SUMMARIZE ALL THE ERRORS (SUMMARY TABLE).

[F THERE IS AN ALARMING NUMBER OF OCCURRENCES OF ERRORS,
THE FOLLOWING STEPS SHOULD BE TAKEN:

A) DETERMINE THE ERROR CAUSE (FROM APPENDIX ()

B) DETERMINE WHICH TRANSMITTER AND/OR RECEIVER ARE
SUSPECT (FROM THE ERRORS TABLES)

() If THE ERROR WAS NOT "MASTER DOWN'' (ERROR 10), RUN
THE PCL11 °*‘STANDALONE TEST'' (Y(-2017D-08B) ON THE
UNITS WITH THE SUSPECTED RECEIVER OR TRANSMITTER.
SEE IF THE SAME ERROR TYPE CAN BE ACHIEVED WITH THE
"'STANDALONE 1EST'’. IF NOT, THEN THE T.D.M.

DRIVERS, OR CABLES, OR TERMINATORS ETC. ARE SUSPECT,

D) IF THE tRROR WAS 'ERROR 10'' BUT THIS ERROR HAD NOT
OCCURRED ON OTHER UNITS, THE CABLE, OR RECEIVER CHIPS
ETC. ARE AGAIN SUSPECT.

E) USING EITHEF THE EXERCISER, OR THE STANDALONE TEST,
A DEFECTIVE SINGLE MODLUitc SHOULD BE RELATIVELY SIMPLE 10
LOCALIZE AND REPLACE. CORRECTING THE PROBLEM.

F) ONCE A MODULE HAS BEEN REPLACED, ALWAYS RUN THE P(CL11
STANDALONE TEST (EVEN IF IT WAS A LINE DRIVER MODULE)
BEFORE RUNNING THE EXERCISER.

A SMALL NUMBER OF CERTAIN ERRORS IS ACCEPTABLE DURING A LONG
EXERCISE RUN. THESE ERRORS WOULD BE ATTRIBUTED TO LINE NOISE,
GENERAL SYSTEM NOISE ETC. THESE ERRORS ARE:

ERROR 6 TRANSMITTER CRC ERROR
ERROR 7 TRANSMITTER MISCELLANEOUS TXM ERROR
ERROR 27 RECEIVER CRC ERROR

ERROR 24 RECEIVER PARITY ERROR

SEQ 0027
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5 COMMAND MODE DESCRIPTION
5.1 SHORTENED COMMANDS

ANY OF THE COMMANDS MAY BE TYPED IN AS SHORT A FORM AS WOULD
SEEM REASONABLE. THAT IS, ONLY ENOUGH LETTERS NEED BE TYPED 50 AS
TO DISTINGUISH ONE COMMAND FROM ANOTHER WITH THE SAME FIRST LETTER.

FOR EXAMPLE, SINCE THERE IS ONLY ONE COMMAND BEGINNING WITH
THE LETTER '¥'' (ERRORS), ONLY THE "E'' NEED BE TYPED FOR THAT (OMMAND,
HOWEVER, THERE ARE FOUR COMMANDS BEGINNING WITH THE LETTER '§'' (SUM-
MARY, STATUS, SILO, AND SECONDARY). IN EACH OF THESE COMMANDS, THE
SECOND LETTER IS DIFFERENT, SO JUST TWO LETTERS NEED BE TYPED: (SU,
ST, SI, AND SBE).

ON THE OTHER HAND, THE COMMAND DECODER WILL NOT ACCEPT ANY
COMMAND WORDS WITH ANY OF THE LETTERS WRONG. THAT IS, EVERY LETTER
TYPED IN FOR A PARTICULAR COMMAND MUST BE AT LEAST ON THE WAY TO
SPELLING THE WORD CORRECTLY.

FOR EXAMPLE: FOR THE "'INITIALIZE'' COMMAND:

INITIAL IS ACCEPTABLE, WHEREAS:
INITL IS UNACCEPTABLE.
5.2 RUBOUT FEATURES

THERE ARE TWO EDITING FEATURES EMPLOYED IN THE COMMAND DE-~
CODER. 'RUBOUT'' (DELETE) (HARACTER WILL DELETE THE LAST (CHARACTER
WHICH WAS TYPED IN AS PART OF A COMMAND WORD OR ARGUMENT. (ONTROL-U
CHARACTER WILL REMOVE ALL THAT HAS BEEN TYPED IN SO FAR ON THIS LINE.

ONE OTHER METHOD OF HAVIN THE EXERCISER IGNORE EVERYTHING
TYPED IN SO FAR IS TO TYPE ''CONTROL-C''.

A) RUBOUT DELETE LAST CHARACTER
B) (NTRL-U DELETE THIS LINE
() CNTRL-C DELETE THIS LINE

5.3 ENTERING COMMAND MODE

COMMAND MODE IS AUTOMATICALLY ENTERED AT STARTUP OR RESTART
OF THE EXERCISER. THERE ARE TIMES, HOWEVER, WHEN IT IS NOT [N "'(OM-
MAND'' MODE. THEY ARE:

A)  WHEN IN EXERCISE MODE (RUNNING)

B) WHILE PRINTING THE STATUS, SUMMARY, OR ERRORS TABLES

AT ANY TIME THAT [T IS DESIRED TO ENTER COMMAND MODE, THE OP-
ERATOR NEED ONLY TYPE "'CONTROL-C'' (“C). THIS WILL TERMINATE ALL
TRANSMITTER ACTIVITY ON THE UNIT AND ENTER COMMAND MODE. IT WILL
ALSO, (AT COMPLETION OF THE CURRENT LINE), TERMINATE ALL TABLE PRIN-
TING AND RETURN TO COMMAND MODE.

THERE IS ANOTHER (CHARACTER WHICH WILL PERFORM THE SAME AS
CONTROL-C DUE TO ITS FUNCTION; THAT IS CONTROL-U .

SEQ 0028

VA



5.4 UPPER OR LOWER CASE

WHEN IN COMMAND MODE, THE OPERATOR MAY FIND HIMSELF USING
A KEYBOARD WHICH DOES NOT HAVE A "'CAPS LOCK'' KEY. SINCE THE COMMAND
DECODER REQUIRES THAT ALL INPUT BE IN CAPJTAL LETTERS, THE KEYBOARD
INPUT ROUTINE WILL AUTOMATICALLY CONVERT ALL LOWER CASE ALPHA (HARA(-
TERS INTO UPPER [ASE ALPHA CHARACTERS BY CLEARING BITOS IN THE ASCII
CODE OF THE INPUT (HARACTER.

SEQ 0029
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6-1
6 EXERCISER MODE DESCRIPTION
6.1 TRANSMIT EVENT

AN "EVENT FLAG'' IS CHECKED IN THE MAIN LOOP OF THE PROGRAM
TO DETERMINE WHETHER THE EXERCISER HAS BEEN TOLD TO "'GO''. THIS FLAG
IS THE TRANSMIT EVENT FLAG. IT IS SET WHENEVER THE OPERATOR [SSUES
THE "GO'* C(OMMAND, OR THE "'CONTINUE'® COMMAND TO THE EXERCISER. THIS
FLAG IS CLEARED WHENEVER THE OPERATOR TYPES CONTROL-C OR IF A MASTER
DOWN ERROR O( CURS.

WHEN THE FLAG IS DETECTED AS BEING SET, THE EXERCISER CALLS
THE TRANSMITTER MODULE WHICH TRANSMITS A BLOCX OF DATA THAT HAD BEEN
PREVIOUSLY GENERATED BY THE DATA GENERATION MODULE. IF THIS DATA HAS
ALREADY BEEN USED FOR THE FIFTH TIME, 1IT SETS THE DATA GENERATION
EVENT FLAG AND NEW RANDOM DATA Vi LL BE GENERATED. WHEN THE TRANSMIT
MODULE IS CALLED, THE TRANSMJ7 EVENT FLAG IS CLEARED AND IS NOT SET
AGAIN UNTIL SOME TYPE OF ''COMPLETION'' INTERRUPT HAS OCCURRED SUCH AS
"SUCCESSFUL TRANSFER'' OR 'ERROR''.

THE TRANSMIT EVENT [S ALSO RESPONSIBLE FOR UPDATING THE ER-
ROR TABLES FOR TRANSMITTER ERRORS, AND ALSO THE STATUS TABLE FOR AT-
TEMPTS AND SUCCESSES TO EACH RECEIVER IN THE RECEIVER ADDRESS QUEUE.

6.2 RECEIVE EVENT

WHEN THE EXERCISER IS STARTED BY THE OPERATOR STARTING AT LO-
CATION 200,A SOFTWARE FLAG CALLED "RECEIVER EVENT FLAG'' IS SET. WHEN
THIS IS DETECTED IN THE MAIN LOOP, THE RECEIVER MODULE 1S CALLED 10
T UP THE RECEIVER TO RECEIVE UP TO 600 (OCTAL) WORDS FROM A TRANS-
MITTER THAT TRIES. WHEN THE MODULE IS CALLED, THE FLAG (RCVR EVENT)
IS CLEARED AND NOT SET AGAIN UNTIL SOME TYPE OF COMPLETION INTERRUPT
IETESCEIVED SUCH AS "'SUCCESSFUL TRANSFER'', "ERROR'’, OR "REJECT COMP-
L .

THE RECEIVE EVENT IS ALSO RESPONSIBLE FOR UPDATING THE ERROR
TABLES FOR RECEIVER ERRORS, AND FOR CHECKING THE DATA RECEJVED TO
DETETM&NE ITS CORRECTNESS AND THAT THE RIGHT NUMBER OF WORDS WERE
RECEIVED.

UNLIKE THE TRANSMIT EVENT,THE RECEIVE EVENT CANNOT BE SUSPEN-
DED BY THE OPERATOR ISSUING ANY COMMANDS OR CONTROL C(HARACTERS. HALT-
ING THE EXERCISER, OR A HARDWARE FAILURE TO INTERRUPT ARE THE ONLY
WAYS TO PREVENT THE RECEIVE EVENT FROM OCCURRING.

6.3 DATA GENERATION EVENT

ANOTHER EVENT WHICH OCCURS IN EXERCISE MODE IS5 'DATA GENER-
ATION. A NEW BUFFER FULL OF RANDOM DATA [S GENERATED AFTER S PASSES
WITH THE OLD DATA ARE COMPLETED. THE LENGTH Of THE DATA BUFFER ALSO
RANDOMLY VARIES FROM 1 TO 1000 (OCTAL) WORDS. IF THE BUFFER IS LONG-
ER THAN 600 WORDS, THE RECEIVER WILL BE EXPECTED TO TRUNCATE THE MES-
SAGE AFTER RECEIVING THE 600TH WORD.

ALSO, IF THE FIRST WORD OF THE BUFFER ('FLAGS'' WORD) HAS THE
FOUR MOST SIGNIFICANT BITS SET, THE RECEIVER WILL REJECT THE MESSAGE
ENTIRELY. ALL OF THESE 'REJECT'' AND 'TRUNCATE'' OCCURRENCES ARE EXPE(-
TEE Bg THE TRANSMITTER EVENT AND (HECKS ARE MADE THAT THEY OCCUR AS
THEY SHOULD.

SEQ 0030
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6.4 ADDRESS QUEUE EVENT

WHEN THE USER HAS COMPLETED GENERATING THE LIST OF RECEIVER
ADDRESSES HE WISHES A PARTICULAR TRANSMITTER TO COMMUNICATE WITH,
THE STATUS TABLE HAS THOSE ENTRIES '‘AC1IVATED''. DURING EXERCISE MODE
ACTIVE ADDRESSES IN THE STATUS TABLE ARE LOADED INTO A SOF TWARE
QUEUE 70 AWAIT THEIR TURN WITH THE TRANSMIT MODULE. ADDRESSES ARE
DEQUEUED ON EVERY ENTRANCE TO THE TRANSMIT MODULE AND THE "ATTEMPTS''
ENTRY OF THE STATUS TABLE IS UPDATED. WHEN THE QUEUE IS EMPTY, THE
ADDRESS QUEUE EVENT IS CALLED TO RE-FILL IT FROM THE STATUS TABLE.

NOTE THAT ADDRESSES ARE ALWAYS QUEUED AND DEQUEUED IN NUMER-
iCAL ORDER REGARDLESS OF THE ORDER IN WHICH TH4EY WERE ENTERED.

6.5 ERRORS UPDATE EVENT

AT ANY TIMt, WHETHER THE EXERCISER IS IN "EXERCISE'' MODE OR
COMMAND MODE, THE RECEIVE EVENT IS ACTIVE. THEREFORE, RECEIVER ER-
RORS CAN OCCUR AT ANY TIME. HOWEVER, TRANSMITTER ERRORS CAN ONLY OC-
CUR WHEN THE EXERCISER IS '"GOING''. WHEN AN ERROR OCCURS, OF THE
TRANSMITTER TYPE, THE TRANSMITTER COMMAND REGISTER (TCR) IS READ TO
GET THE ADDRESS OF THE CONNECTED RECEJVER. THIS IS USED TO DECIDE
WHICH TRANSMITTER ERROR TABLE LOCATION TO INCREMENT ALONG WITH THE
ERROR NUMBER. THIS UPDATE IS ACCOMPLISHED AT THE ACTUAL TIME THAT
THE ERROR |S DISCOVERED. WHEN AN ERROR OF THE RECEIVE TYPE OCCURS
THE RECEIVER COMMAND REGISTER (RCR) IS READ TO GET THE ADDRESS OF
THE CONNECTED TRANSMITTER. AGAIN, THIS IS USED TO DETERMINE THE COR-
RECT TABLE LOCATION TO INCREMENT.

AGAIN, PLEASE NOTE THAT THE '‘GO'" COMMAND (LEARS BOTH THE
TRANSMITTER ERROR TABLES AND THE RECEIVER ERROR TABLES.

ANOTHER FUNCTION OF THE ERRORS EVENT IS TO UPDATE THE ''SUM-
MARY'' TABLE ACCORDING ONLY TO THE ERROR NUMBER.

THERE ARE, THEN, ACTUALLY TWO ERROR EVENTS: ONE FOR TRANS-
MITTER ERRORS, AND ONE fOR RECEIVER ERRORS.

6.6 SPECIAL EVENTS

DURING AN EXERCISE RUN, THERE ARE TWC INTERRUPTS THAT (AN
CAUSE PRINTOUTS ON THE CONSOLE. ONE OF THEM IS MASTER GOING DOWN.
THIS WILL CAUSE THE CALLING OF A "'SPECIAL'’ EVENT TO PRINT THE MES-

SAGE :
sex MASTER DOWN xx1
AND RETURN THE EXERCISER TO COMMAND MODE. THE OTHER INTERRUPT IS
CAUSED BY THIS UNIT BECOMING 'MASTER'® AFTER HAVING BEEN ''SECONDARY'’.
;?égAgéLL CAUSE THE CALLING OF ANOTHER ''SPECIAL'' EVENT TO PRINT THE
*x TH]S UNIT HAS BECOME 'NEW MASTER'' =»
AND LEAVE THE EXERCISER IN "EXERCISE MODE.

SEQ 0031
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OVERALL FLOW
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I
LCUGAD & TRY
DEVICE ADDRESSES
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I
INITIALIZE
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[A]=--=--1 MAIN LOOP I I PRCTLS I
I I I PRCTLQ I--—-[A]
I TIQ NOT ] <PROCHR> I PRCR-LF 1
I EMPTY [ PROCESS 1 PRCTLU I
{ { CHARACTER========= I PRCTLO I
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I I T "BEQUEDE"TOE Y
l1feawNnOT  I___ 1 T0 TTY IF J====~[A]
f EMPTY } I READY I
I I ST
I QLDEV I “COADADDRESS Y
Il EVENT SET T______ I QUEUE. IF NO- |
I I I THING LOADED, 1
1 I I FLAG ERROR, £ 1----[A]
I I ] DON''T ALLOW |
I I [ STARTUP I
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I DATGEN [ T GERERATEREW™"Y
I EVENT SET I _____ _ I RANDOM DATA |
1 I I TABLE FOR NEXT]----[A]
I I I S CYCLES. ]
I
 —
!
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COMMAND
ENTERED

TXM £VINT
SET

RCV EVENT
SET

SPECIAL
EVENT

A=?

<COMAND>
------ PROCESS

1
I
I
I
MASTER I
1 SECONDARY [--=-=[A]
I RIB I
: INITIALIZE]
I CLEAR I
1 ERRORS I
I SILO l

1
1

T ASSIGN ™ 1----[S)

T )
I

T TONTIROE™"]
I GO 1--==[A]
1 (SET Txm |
I EVENT ]
I FLAG) ]

T START RMTSSTORT
I INTERRUPT ON |
I UPDATE STATUS |=---=[A]
I DEQUEUE RCVR 1

T"SET"OPTTDRTV'T
I FLAGS WORD  [----[A]

I

INTERRUPT ON ]

T°STOP RATR — " 1
I PRINT 'MASTER ]----[A]
I DOWN'' MESSAGE I

SEQ 0034
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EXTRA SPE~[-~==-==-oo-sooooo—- I UNIT HAS JUST J----[A]
CIAL EVENTI

I
|
]
I

l
CLK INTRPT]

XMTR
INTERRUPT

RCVR
INTERRUPT

STATUS
EVENT SET

SUMMARY
EVENT SET

XMTR ERR
EVENT SET

RCVR ERR
EVENT StT

HANDLER

TRANSMITTER

INTERRUPT ==~
HANDLER

RECE IVER
INTERRUPT ==~
HANDLER

| BECOME NEW l
I MASTER" [

UPDATE I

CLOCK INTERRUPT } THE TIME }----[A]
TERRDR " 1
1 BUSY I
] NOW MAST 1|
------ I SUC XFR  [====[A]
1 SOF REJ I
T"ERRDR™ """ Y

I DATA RDY

1
------ 1 SUC XFR  ]====[AJ

I REJ COMP ]

T O0TPUT ORE=-"""1
I LINE-AT=A= |
I TIME OF STATUS]~-=--[A]
1 GRUN STATE |

1700TPOT "ONE=""T
I LINE-AT-A- ]
I TIME OF ERROR I
I SUMMARY TABLE |----[A]
1 T0 TTY. I

T 00TPOT XATR™ T
I ERROR TABLE 1]
I AND SET RCVR [----[A]
I ERR EVENT I

T"O0TPOT"RTVR™™"1
I ERROR TABLE  [----[A]
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EXERCISER COMMANDS

- e S W S S e S

CHARACTER

CNTRL=C
CNTRL-O
CNTRL-U
CNTRL=S
CNTRL-Q
RUBOUT

CAR RET

LINE FEED

CONTROL CHARACTERS

ECHOES

<CR, LF>
<CR, Lf>

EFFECT

ENTER COMMAND [NPUT MODE
THROW AWAY TTY QUTPUT
DISCARD CURRENT INPUT LINE
SUSPEND TTY OQUTPUT

RESUME TTY QUTPUT

DELETE LAST INPUT CHARACTER
PERFORM COMMAND JUST ENTERED
SAME AS CAR RET

SEQ 0037




COMMAND S
COMMAND ARGUMENTS
CADID ABC(C-=N
[ASISIGN ADR V(T ADR V(T
CCLIEAR -
CCOINTINUE -
[DIELETE ABC-N
CE JRRORS -
£Glo -
CIINITIALIZE -
(MIASTER SET
[(MJASTER CLEAR
[RAINGE LOW HI
[(RI1]B SET
(RIIB CLEAR
[SE JCONDARY SET
[ SEJCONDARY CLEAR
[SI]LO -
[sSIJLO ABC-N
[STJATUS -
[SUIMMARY -

M S
M C

RA L H

RI
R1
SE
SE
S1
Sl
ST
SU

N »n O wm

ADD ADDRESSES A B (C - N
S RS SO e
AND RECEIVER.

CLEAR THE STATUS TABLE
CONTINUE EXERCISING
DELETE ADDRS A B (C - N
PRINT ERRORS TABLES
START THE EXERCISER
INIT THE EXERCISER

SET "MASTER"

CLEAR 'MASTER

ADD RANGE OF ADDRESSES FROM
LOW TO HIGH INCLUSIVE.

SET 'RIB"’

CLEAR 'RIB"’

SET ''SECONDARY"'’

CLEAR ''SECONDARY"’

CLEAR SILO; SET AUTO ADDR
LOAD SILO WITH AB C - N
PRINT STATUS TABLE

PRINT SUMMARY TABLE

SEQ 0038
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ERROR NUMBER

o S A < S S -

~N O WV S WW

"0
1M
12
13
14
15

16
17
20
21
22
23
24
25
26
27
30

(-1
ERROR DESCRIPTIONS

ERRONEOUS INTERRUPT FROM TRANSMITTER

NON EXISTANT LOC. ERROR IN XMTR

MEM OVERFLOW ERROR IN TRANSMITTER

XMTR TXM ERROR: RCVR ACCEPTED A NULL
XMTR TxM ERROR: RCVR HAS GONE OFF-LINE
XMTR TXM ERROR: WORD OR C.R.C. REJECTED
XMTR "XM ERROR: MISCELLANEOUS TXM ERROR
MASTER DOWN

TRANSMITTER TIMED OUT

SILO OVERRUN ERROR [N TRANSMITTER
MESSAGE TRUNCATED UNEXPECTEDLY

MESSAGE FAILED TO BE TRUNCATED

ERRONEOUS REJECT BY RECEIVER

UNKNOWN RECEIVER INTERRUPT OCCURRED
NON-EXISTANT LOC. ERROR IN XMTR
MEM OVERFLOW ERROR IN RECEIVER

RCVR TXM ERROR: XMTR HAS GONE OFf fF-LINE
RCVR TXM ERROR: RCVR (C.R.(C. ERROR
RCVR TXM ERROR: FIRST WORD INVALID
RECEIVER DETECTED INVALID PARITY.
RECEIVER TIMLOUT ERROR OCCURRED
RECEIVER GOT TOO MANY WORDS

DATA WORD RECEIVED WAS BAD

RECEIVER GOT TOO FEW WORDS

SEQ 0039
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D=1
STATISTICAL INFORMATION

STARTING ADDRESS 200
RESTARTING ADDRESS 204
SWITCH OPT]IONS NONE
PROGRAM SIZE APPROX 7K
MEMORY OCCUPIED
LOW BOUNDARY 00000
HIGH BOUNDARY 34474

LOCATIONS TO (HANGE FOR
DIFFERENT DEVICE ADDRESSES

DEVICE (HANGE LOCATION
KEYBOARD STATUS 16136
KEYBOARD DATA 16140
TTY STATUS 14142
TTY DATA 16144
KEYBOARD VECTOR 16146
LINE CLK STATUS 16150
XMTR PRIORITY 2334
RCVR PRIORITY 2346
KBD PRIORITY 2360
USEFUL LOCATIONS ADDRESS
XMTR DATA BUFFER 20666
RCVR DATA BUFFER 22726
DATA SEED IN TRANSMITTER 17726
RANDOM MULTIPLIER 177646

RANDOM INCREMENT 17750

SEQ 0040
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284
367
489
546
547
644
713
758
825

TABLE OF CONTENTS

DEFINITIONS AND DEVICE INFO

PCL11 EXERCISER MAIN PROCEDURE

MAIN LOOP

COMMAND PROCESSORS:
COMMAND PROC. FOR SILO (LOAD)
COMMAND PROC. FOR MASTER, SECONDARY AND R.I.B.
COMMAND PROC. FOR RANGE
COMMAND PROC. FOR ADD AND DELETE
COMMAND PROC. FOR CLEAR, STATUS, AND CONTINUE
COMMAND PROC. FOR INIT, SUMMARY, AND GO
COMMAND PROC. FOR "'ASSIGN''
COMMAND DECODER AND PROCESSOR

RECEIVER ADDRESS QUEUE LOADER ROUTINE

DATA GENERATION (RANDOM) ROUTINE

MULTIPLY ROUTINE FOR DATA GENERATION

TRANSMIT MODULE

RECEIVER MCOULE

STATUS MODULE

TRANSMITTER ERRORS MODULE

RECEIVER ERRORS MODULE

SUMMARY MODULE

ERROR UPDATE ROUTINES
TRANSM]ITTER ERRORS
RECEIVER ERRORS

UTILITY ROUTINES
PROCESS AN INPUT (HARACTER FROM THE TTY
TTY INPUT CHARACTER PROCESSING ROUTINES
TTY OUTPUT HANDLERS
TTY INPUT INTERRUPT PROCESSORS
MESSAGE PRINT ROUTINE

DATA AREAS
KEYWORD TABLE
SOME MORE ASCII STORAGE :

AUXIL IARY ROUTINES
CHARACTER PROCESSOR
BINARY TO ASCII CONVERSION
GENERAL BINARY TO ASCII CONVERSION
DOUBLE PRECISION BINARY TO ASCII
DOUBLE PRECISION DIVIDE ROUTINE
INTEGER DIVIDE MAGNITUDE NUMBERS
QUEUE HANDL ING ROUTINES
COMMAND PROCESSOR INITJATING ROUTINE
KEYWORD PROCESSING ROUT INE
REGISTER SAVE & RESTORE ROUTINES
LEXICAL SCAN ROUTINE

4
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LTITLE CZPLABO PCL11 EXERCISER V02
.IDENT /0003/ ;DRCMAC.MAC 6-JAN-76

; KEYWD MACRO

; THIS MACRO DETERMINES THE ROUTINE ADDRESS
. ASSOCIATED WITH THE SYNTACTIC OBJECT 0BJ, ACCORDING
: TO A KEYWORD TABLE POINTED TO BY XWTASBL.

; ON RETURN, IF 0BJ WAS IN THE TABLE, THEN THE PS
; C8BIT =0 & THE ROUTINE ADDRESS IS AT THE TOP OF THE
: STACK. If NOT, THEN C=1 & aSP = 0.

; EACH KEYWORD IN THE TABLE HAS ASSOCIATED WITH IT A

;  MINIMUM LENGTH SPECIFYING THE MINIMUM NUMBER
OF CHARACTERS IN THE KEYWORD THAT MUST MAT(H

;. THOSE IN 0OBJ FOR A MATCH TO HAVE BEEN DEEMED

; FOUND. IF 0BJ CONTAINS MORE THAN THIS MINIMUM

; NO. OF CHARACTERS, THOUGH, ALL CHARACTERS IN 0BJ MUST

: CORRESPOND TO THE TABLE KEYWORD FOR A MAT(H TO

; HAVE BEEN DEEMED FOUND. THUS, FOR EXAMPLE, IF

. "REPEAT'' APPEARS IN THE KEYWORD TABLE WITH A

; MINIMUM LENGTH OF 3 ASSOCIATED WITH IT, THEN

; 'REP'','REPE'',"REPEA'’', & "REPEAT'' WILL ALL MATCH IT, BUT
"R','RPT'','REPEET'’, & 'REPEATER'' WILL NOT.

. THE KEYWORD TABLE CONSISTS OF A SET OF ENTRIES AS FOLLOWS:
OFFSET TYPE

; 0 WORD ROUTINE ADDRESS

; 2 BYTE MINIMUM LENGTH OF KEYWORD
; 3 BYTE FULL LENGTH OF "EYWORD

: 4 STRING KEYWORD

ENTRIES ARE STORED CONSECUTIVELY IN THE TABLE. EACH ENTRY
MUST BEGIN ON A WORD BOUNDARY. THE KEYWORD OF

THE PREVIOUS ENTRY MAY HAVE TO HAVE A BYTE (CONTAINING
ANYTHING) APPENDED TO IT TO ACCOMPLISH THIS,

ENTRIES MUST BE ARRANGED IN ALPHABETICAL

ORDER (MORE SPECIFICALLY, IN ASCII COLLATING SEQUENCE).
THE TABLE IS ENDED BY AN ENTRY WITH A FULL LENGTH

Be B, %, %0 8, 8, %, 8, &,

OF 0.
.MACRO KEYWD  0BJ,KWTABL
IF NB 08J
MOV 0BJ,-(SP)
JF B KWTASL
.ERROR ;CANNOT SPECIFY 0OBJ & NOT TABLE ADDRESS.
(0} #1,-(SP) ;IF RUN, THIS WILL CAUSE TRAP.
.ENDC
.ENDC
.IF NS KWTABL
MOV KWTABL,=(SP)
.ENDC
JSR PC,KEYWD

SEQ 0042
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.ENDM  KEYWD

- T - T T T W T D e S A e e W . e e

LXSCAN MACRO

THIS MACRO CALLS THE ROUTINE (XSCAN TO CONVERT THE CHARACTER
STRING SPECIFIED BY STR INTO ITS CONSTITUENT SYNTACTIC OBJECTS.
STR IS AN ASSEMBLER EXPRESSION SPECIFYI“G THE ADDRESS Of THE
BEGINNING OF THE ASCII STRING TO BE CONVERTED. THE STRING

MLST BE ENDED BY A CARRIAGE RETURN (CODE.

.MACRO LXSCAN STR
MOV STR.R1
JSR R1,_XSCAN

LENDM  LXSCAN

Ve W Wy We B, W, h,

: PROC MACRO
THIS MACRO DEFINES THE ENTRY POINT FOR A PROCEDURE. THE PARAMS

: SPECIFIED WILL BE GIVEN THEIR CORRESPONDING OFFSETS RELATIVE TO RS,

; THUS, A PARAMETER PP (AN BE REFERENCED IN THE PROCEDURE BY THE
. ASSEMBLER EXPRESSION ''aPP(R5)''. THE PROCEDURE CAN B8t CALLED
USING THE CALL MACRO.

-MACRO SROC PNAME ,PARAMS

X1 =
.IRP X2 <PARAMS >
X1 IX1+2
IRP IX3 \ZX1
LLIST
X2 Ix3
NLIST
.ENDM
.ENDM JIX2
LIST
PNAME : J**ENTRY POINT 2«
NLIST
.ENDM ;PROC

RETURN MA(RO

;  THIS MACRO RETURNS FROM A PROCEDURE. IF ANSWR IS SPECIFIED IT
;  WwlLL BE LOADED INTO RO BEFORE RETURNING.

.MACRO RETURN ANSWR
IF NB ANSWR
MOV ANSWR , RO

SEQ 0043
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Wy We B %o, %,

SEQ 0044

ENDC
RTS FC
.ENDM  ;RETURN

CALL MACRO

THIS MACRO CALLS A PROCEDURE, SUBR, WITH AN ARGUMENT LIST SPECIFIED
BY ARGS. ARGS IS A LIST OF ADDRESSES WHICH WILL BE INCLUDED
IN THE ASSEMBLED EXPANSION OF THIS MACRO.

THE CALLING SEQUZNCE GENERATED IS FORTRAN COMPATIBLE. RS5 IS LEFT
INTACT THROUGH THE EXECUTION OF THIS MACRO. OTHER REGISTERS

. ARE DESTROYED.

.MACRO C(ALL SUBR,ARGS,?PLIST,?ZXCALL

JSR RS, ZXCALL
PLIST: BR IXCALL
AF NB <ARGS>
.WORD  ARGS
.ENDC
IXCALL: JSR PC,SUBR
MOV (SP)+,RS
LENDM  ;CALL

s B %y %, Ve v,y W, N,

- - T e e D G W D G AR G D D G S WD D S W e R W e W -

MACRO TO MU TIPLY A NUMBER BY A (ONSTANT.

THE NUMBER IN DST IS MULTIPLIED BY THE VALUE OF THE EXPRESSION
CONST; THE RESULT IS LEFT IN DST. A TEMPORARY LOCATION MAY

BE SPECIFIED AT WORK WHICH WILL BE USED IN THE MACRO EXPANSION
IF NECESSARY. [F WORK IS NOT SPECIFIED & A TEMPORARY LOCATION
IS NEEDED, A STACK ELEMENT WILL BE ALLOCATED (& SUBSEQUENTLY
DEALLOCATED) FOR THE PURPOSE. THE MACRO GENERATES A SERIES OF
SHIFT & ADD INSTRUCTIONS IN-LINE TO ACCOMPLISH THE MULTIPLICATION.

-MACRO SULT CONST,DST ,WORK

X1 ;FLAG: 0==>LEAST SIG 1-BJT NOT TESTED
: YET. 1==>0PPOSITE.
X2 CONST 2 COPY CONSTANT FOR SHIFTING.
IF l X2
CLR DST
LMEXIT
.ENDC
.REPT  16.
. IF NZ X2k 1 JIF BIT O -1
xe IX2/2 ;SHIFT CONSTANT RIGHT 1 POSITION.
IF Z X1 ;IF LEAST SIG 1-BIT
JF NI X2 ;IF NOT MOST SIG 1-BIT
JF N8B WORK ;IF WORK SPECIFIED
MOV DST.WORK

IFF JELSE IF WORK BLANK

Ve
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MOV
.ENDC

.IFF
MEXIT
.ENDC
X1 -
IFF
.IF NZ
F NB
ADD

IFF
ADD
.ENDC
JIFF
JF N8B
ADD
JIFF
ADD
ENDC
MEXIT
LENDC
ENDC
.IFF
xe =
ENDC

. ENDM

HEDING: _ASCII
.IF B

.BYTE
IFF

LASCII
.ENDC

HEDLEN =
.ENDM

G
MACY11 30A(1052) 20-0(T-78 09:48

4
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DST,-(SP)
JEND [.IF NB WORK]
JELSE IF MOST SIG 1=-BIT
JEND [LIF NZ ZX2]
1 ;INDICATE NO LONGER LEAST SIG 1-BIT.
JELSE IF NOT LEAST SiG 1-BIT
X2 ;IF NOT MOST SIG 1-BIT
WORK ;JF WORK SPECIFIED
DST,WORK
;ELSE IF WORK BLANK
DST,asSP
JEND [.IF NB WORK]
:ELSE IF MOST SIG 1-BIT
WORK :1F WORK SPECIFIED
WORK ,DST
;ELSE IF WORK BLANK
(SP)+ ,DST
;END [.IF NB WORK]
JEND [LIF NZ ZXZ2]
:END (LUIF 2 Z7X1])
:ELSE IF BIT O - 0
Ix2/2 ;SHIFT CONSTANT RIGHT 1 POSITION.
JEND [L.IF NZ 7X281]
DST
;END [.REPT 16.] LOOP.
cMULT
HEDING NAM,VER,EDIT,PAT(CH
HED ING
/VER'EDIT'PATCH/
HED ING
HED ING ,HEDLEN
/NAM'VER'="EDIT/
PATCH
40
/PATCH/
.~HEDING
JHEDING

JMULTIPLY MACROD

-MACRO
MOV
MOV
JSR
.WORD
MOV

. ENDM

FOR UNSIGNED MULTIPLY ROUTINE

MULP A.B
A,-(5P)
B,R4
R4 MLI

+2

(SP)+.B
:MULP

;SAVE A ON STACK
;SAVE B IN R4
JPERFORM MULTIPLICATION

;PUT PRODUCT INTO B

SEQ 0045
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PCLEXR.P11

225
226
227
228
229
230
231

232
233
234
235
236
237
238
239
260
2641

242
263
24!

24.
246
267
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

12-SEP-78 15:13

000001

H &
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;BOARD INIT MACRO FOR CLEARING PCL HARCWARE

;BOARD INIT RECEIVER OR TRANSMITTER.

MACRN

CNLIST
.IF IDN

BIS
.IFF

.IF IDN
BIS
JCF
.ERROR
.ENDC
-ENDC
LLIST
.ENDM

N =z
;ERROR MA(CROS
.MACRO
ERADR
CALL

L IST

CNLIST
.ENDM

.MACRO
ERADR
CALL

.LIST

NLIST
.ENDM

JREGISTER SAVE
.MACRO

JSR
.ENDM

BDINIT DEV

<DEV>, <XMTR>
#8301 ,aT(R

<DEV> ,<R(VR>
#301,aR(R

ERROT P

ERRMOD , <P, ERADR>
N+

ERROR P

ERRMOR . <P, ERADR>
N+ T

MACRO

REGSAV
RS,REGSAV

JREGISTER RESTORE MACRO

.MACRO

REGRES

;BAD ARGUMENT FOR BDINIT

SINITIAL ERROR NUMBER

JUPDATE ENTRIES FOR ERROR P

;ewnx XMTR ERROR P #awax

;***% RCVR ERROR P wwrexe

SEQ 0046
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PCLEXR. P11 12-SEP-78 15:13 SEQ 0047

281 JSR RS ,REGRES
282 .ENDM
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PCLEXR.P11

284
285
286
287
288
289
290
29N
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

12-SEP-78 15:13

177560
000060
000004
164200
164220
000174
000170
000005
000005

000024
000400
000040

000C00
000002
000004
000006
000010
000012

000000
000001
000002
000003

00004

0

000005
000006
000007
177776
177570

000012
000015
000017
000025
000003
000021
000023
000177

J &
MACY11 30A(105¢2) 20-0CT-78 09:48 PAGE 2
DEFINITIONS AND DEVICE INFO
.SBTTL DEFINITIONS AND DEVICE INFO
JIDENT 02’
;COPYRIGHT AUGUST, 1975
;(OMPUTER SPECJAL SYSTEMS,
;DIGITAL EQUIPMENT OF CANADA LTD.
; VARIABLE SYMBOL DEFINITIONS.

. DEVICE DEFAULT ;NFORMATION.

TIDEV - 177560 :ADDR OF RCSR FOR TTY.

TIVCIR = 60 INPUT VECTOR ADDR FOR TTY.
TTPRIO = 4 :PRIORITY LEVEL FOR TTY,
PCLTXM - 164200

PCLRCV - 164220

RCVECT = 174

TXVECT = 170

TXPRIO - 5

RCPRIO = 5

: QUEUE SIZES.

TISIZE = 20. ;710 SIZE.

TOSIZE = 256. :70Q SIZE.

AOSIZE = 32. :ADR QUEUE SIZE

QELEMS = 0 ;WELEMENTS PRESENTLY IN QUEUE.
QSIZE = 2 :WELEMENTS IN QUEUE SPACE.
QTOP = 4 :ADDR OF 1ST WORD OF QUEUE SPACE
080T = 6 :=QTOP+(QSIZE*2)

QFRONT = 10 :ADDR OF FRONT ELEMENT OF QUEUE.
OBACK = 12 ;ADDR OF BACK ELEMENT OF QUEUE.
; REGISTER DEFINITIONS.

RO - 20

R1 - %1

R2 = 12

R3 = 13

R& = 16

RS = 15

SP 16

PC - 17

PS = 177776

SR = 177570 ;SWITCH REGISTER.

;SPECIAL CHARACTER DEF INITIONS:

LF . = 12 :CR OR LF TO END LINE.

(1.0 = 17 ;%0 TO THROW AWAY TTY QUTPUT,
Ly - 25 :*U_TO DELETE LINE.

(L. = 3 ZCNTRL-C TO START INPUT,(*()
CrL.0 = 21 ;CNTRL-Q TO RESUME PRINTOUT
(TL.S = 23 :CNTRL-S TO SUSPEND PRINTOUT
RUBOUT = 177 :RUB OUT TO DELETE CHARACTER.

SEQ 0048
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PCLEXR.P11

12-SEP-78 15:13

100000
004000
000200
000100

K 4
MACY11 30A(1052) 20-0(CT-78 (09:48 PAGE 2-1
DEFINITIONS AND DEVICE INFO

. DEVICE BIT DEFINITIONS.
100000

ERR =

BUSY = 4000
DONE = 200

INTENB - 100

SEQ 0049
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PCLEXR.P11

347
348
349
350
351
352
353
354
355
356
357

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

L 4
MACY11 30A(1052) 20-0CT-78 09:48 PAGE 3

DEFINITIONS AND DEVICE INFO
;BIT DEFINITIONS:

B15
B14
B13
B12
811
B10
809
B08
807
BO6
BOS
B804
803
BOZ
801
BOO

ke e nn

LD T O T Y I I T

100000
40000
20000
10000
4000
2000
1000
400

SEQ 0050




CZPLABO PCL11 EXERCISER
PCLEXR.P1

367
368
369
370
371
372
373
374
375
376
377
378
379

000200
000204
000210

002000
002000
002004
002010
002014
002020
002024
002030
002034
002040
002044
002050
002054
002060
002064
002066
002072
002074
002100

002106
002112
002116
002122
002126
002132
002136
002142
002146
002152
002156
002162
002166

12~SEP-78

000000
000200

000200
000167
012706
000167

002000
002000
002000

012706
016700
010067
062700
010067
062700
010067
062700
010067
062700
010067
062700
010067
005200
010067
005200
010067
016767

016700
010067
062700
010067
062700
010067
062700
010067
062700
010067
062700
010067
016767

ML .
v0?2 MACY11 30A(1052) 20-0CT-78 09:48 PAGE 4
PCL11 EXERCISER MAIN PROCEDURE

15:13

001574
002000
002354

002000
014156
014062
000002
014054
000002
014046
000002
014040
000002
014032
000002
014024

014020

014014
014064 014024

014060
014000
000002
013772
000002
013764
000002
013756
000002
013750
000004
013742
014002 013740

RELZRO
STKTOP

PCLEX:

.SBTTL PCL11 EXERCISER MAIN PROCEDURE

.ENABL ABS

.REPT  1728.

.WORD  .+2,0
.ENDR

= 200

JMP PCLEX

MOV #STKTOP,SP
JMP PCREST

= 2000

MOV #STKTOP,SP
MOV TXDEV RO
MOV RO,TCR

ADD #2,R0

MOV RO, TSR

ADD #2.R0

MOV RO, TSD8
ADD #2,R0

MOV RO, TSBC
ADD #2 ,RO

MOV RO, TSBA
ADD #2,R0

MOV RO, TMMR
INC RO

MoV RO, TMMRH
INC RO

MOV RO, TSCRC
MoV TXVEC, TXMVEC

MoV RCDEV,RO
MOV RO,RCR

ADD #2,R0
MOV RO.RSR
ADD #2 RO
MOV RO,RDD8B
ADD #2,R0
MOV RO,RDBC
ADD #2,R0
Mov RO,RDBA
ADD #4 ,RO
MOV RO,RDCRC

MOV RCVEC,RCVVEC

; TRAP CATCHERS

;PROGRAM STARTS AT 200
JAND RESTARTS AT 204

;xeneeSTART HERE#*x«nn
;SET STACK POINTER TO TOP
sPREPARE TO GENERATE TXM ADDRS

;GENERATE
s GENERATE
; GENERATE
:GENERATE
: GENERATE
:GENERATE
;AND TMMR

. GENERATE
: GENERATE

TCR ADDRESS
TSR ADDRESS
TSDB ADDRESS
TSBC ADDRESS
TSBA ADDRESS
TMMR ADDRESS
HIGH BYTE

TSCRC ADDRESS
TXMVEC ADDRESS

;PREPARE TO GENERATE RCVR ADDRS

: GENERATE
: GENERATE
s GENERATE
s GENERATE
:GENERATE

:GENERATE
;GENERATE

RCR ADDRESS
RSR ADDRESS
RDDB ADDRESS
RDBC ADDRESS
RDBA ADDRESS

RDCRC ADDRESS
RCVVEC ADDR

SEQ 0051

PC
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416
420
21
422
423
426
425
426
427
428
429
430
431
632
433
(1)

& N~~~
—— il b el b
- e e e

435

637
438
439
440
441

443
L44
445
446
W47
448

450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

467
468

002174
002174
002200
002206
002214
002220
002224
002230

002236
002242
002250
002256
002262
002270
002276
002304
002312
002320
202326
002332
002340
002344
002352
002356
002364
002400
002414
002432
002446
002452
002456
002462
002466
002504
002512
002516
002522
002530
002536
002544
002550
002552
002556
002564
002570
002574
002602
002610
002616

12-SEP-78

012706
012737
012737
105067
105067
005067
012767

005067
016767
016767
005067
016767
016767
012737
012777
012777
012777
016700
012760
016700
012760
016700
012760

012700
016701
012702
004767

012737
005067
005777
012767
012737
012737
000167
022626
005067
012737
005037
005037
012737
052767
052777
005067

v0?2
15:13

002000
003340
000340
015620
015415
015450
000204

014276
014276
014270
014342
016342
0164334
000340
007600
011124
015642
013600
000240
013570
000240
013570
000200

031023
015304
177777
030214

002550
015132
013426
177777
012230
000340
000020

015022
000102
000102
177776
002702
100000
000100
015134

N
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000004
000006

015524

014300
014274

014344
014340
177776
013620
013614
013620

000002
000002
000002

000004

015120
000100
000102

000100

000004
015072
013320

4
PAGE 5

PCL11 EXERCISER MAIN PROCEDURE

PCRST:

.IRP
LLIST

LNLIST
.ENDM

PRST:

$TR:

PCREST:

MOV
MOV
MOV
CLRB
CLRB
CLR
MOV
LC

CLR
MoV

CLR
MOV

CLR
MOV
BIS
BIS
CLR

#STKTOP,SP
KERTRAP ,a#4
#340,a46
REQINP
CMDENT
PCLGO

#204 ,RSHOLD
<T],T0>

LC'Q

LC'Q+QTOP,LC'Q+QF RONT
LC'Q+QTOP,LC'Q+QBA(CK

T1Q

T1Q+QTOP, TIQ+QF RONT

T1Q+QTOP, TIQ+QBACK
T0Q

TOQ+QTOP, TOQ+QF RONT

T0Q+QTOP, TOQ+QBACK
#340,a4PS
#XMTINT ,@TXMVEC
#RCVINT ,aRCVVEC
#TTIINT ,@TTVECT
TXMVEC RO
#TXPR]IO*32.,2(R0)
RCVVEC RO
#RCPRIO*32.,2(R0O)
TTVECT RO
A#TTPR]IO*32.,2(R0)
PNCRLF

PNCRLF
PNTLIN,<PCLEXM>
PRINIT

#RSADD ,RO

RSHOLD ,R1

#-1,R2

PC,O0CTJSP
PNTLIN, <RSTMSG>
HSTR,aN4

KWFLG

T

A=-1 KWFLG

#CLKINT ,a#100
#340,a#102
PCREST
(SP)+,(SP)+
KWFLG

#102,a4#100
a#102

a#PS
#TRAPS , a#é
#B15,RCVEV
#806,aTTRCSR
ESCFLG

;#x2x*RESTART HERE #wwens
*RESET STACK POINTER
*SET UP VECTOR FOR ADDRESS ERROR

;CLR INPUT REQUEST

;CLR COMMAND ENTERED FLAG
;CLR XMTR GO FLAG

;SAVE RESTART ADDRESS
JINITIALIZE 10 QUEUES TO EMPT

;DISABLE INTERRUPTS

;:;SET UP XMTR INTR VECTOR
:..SET UP RCVR INTR VECTOR
;22SET UP TTY INTR VECTOR

;22SET TXM PRIORITY
;;;SET RCVR PRIORITY
;2;SET TTY PRIORITY

:2:PRINT TITLE MESSAGE

;2o INITIALIZE TRANSMITTER
::;BUFFER ADDR FOR OCTPNT IN RI1
:::;DATA FOR OCTPNT IN RO
:2:DON'T COMPRESS BLANKS

;2 ;COMPUTE RESTART ADDRESS
;2 :PRINT RESTART ADDRESS
:::SET UP TO TEST FOR CLOCK
:::CLEAR KW11 FLAG

;2 ANY CLOCK?

:2:YES, SET KW11 FLAG
;:3SET UP CLK VECTOR

;2 ;AND CONTINUE

;2sNO CLOCK, CLEAR STACK
:2:CLR kW11 FLAG

;::SET UP TO TRAP HALT

;. s ALLOW INTERRUPTS

;CHANGE TRAP VECTOR FOR ERROR
:SET RCVR EVENT FLAG

;SET TTY KBD INTR ENAB

;CLEAR CNTRL-C FLAG

StQ 0052

PC
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669
470
W
472
473
674
475
676
677
478
479
480
481
482
483
484
485
486
487

002622
002626
002632
002636
002642
002646
002662
002676

002702
002706
002714
002720
002724
002730
002746
002752
002756

005067
005067
005067
005067
005067

000167

011667
162767
012700
016701
004767

012706
005037
000167

12-SEP-78 15:13

015030
015106
015104
015042
015040

000060

014756
000002
031140
014740
027752

002000
177776
177664

B 5
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PCL11 EXERCISER MAIN PROCEDURE

RTRYA:

TRAPS :
014750

CLR
CLR
CLR
(LR
(LR
CALL
CALL
JMP

MOV
SUB
MOV
MOV
JSR
CALL
MOV
CLR
JMP

QLDEV
RJCTF
TRNKF
SPCEV
XSPCEV
PNCRLF
PRESC
PCLOOP

(SP) ,SUMSV
#2,SUMSV
#TRP4AD ,RO
SUMSV,R1
PC,0CTJSP
PNTLIN, <TRPDMG>
#STKTOP,SP

aNPS

RTRYA

;CLR QUEUE LOAD EVENT FLAG
;CLEAR REJECT FLAG

;CLEAR TRUNCATE FLAG
;CLEAR MST DWN EVENT

JCLR NOW MST EVENT
JENQUEUE CR, & LF

JENTER COMMAND MODE !

;GO TO MAIN LOOP

:SAVE TRAP ADDRESS

;ALIGN IT =2

:SHOW OCT CONV RTN RIGHT ADDRESS
: FOR ASCI] CHARS.

;PRINT TRAP MESSAGE
;LOWER PRIORITY

SEQ 0053
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PCLEXR

489
490
LN
492
493
494
495
496
697
498
499
500
501
502
503
504
505
506
507
508
509
510
S11
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544

P

005767
001406

105767
100006

005767
001406

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

005767
100006

000167

005067
005067
052777
005037

012706
000167

013552

014631

013572

014602

014562

014554

014540

014520

014460

014432

014434

014356

014336

177422

014314
014306
000100
177776

002000
177226

012536

MACY11 30A(1052)

C 5
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MAIN LOOP
.SBTTL MAIN LOOP

PCLOOP:

NXTO:

NXT1:

NXTZ2:

NXT3:

NXTG:

NXTS:

NXT6:

NXT7:

NXT8:

NXT9:

NXT10:

NXT11:

NXT12:

TST
BEQ
CALL
TST8B
BPL
CALL
TST
BEQ
CALL
TST
BPL
CALL
TST
BPL
CALL
TST
BPL
CALL
TST
BPL
CALL
TST
8PL
CALL
TST
B8PL
CALL
TST
BPL
CALL
TST
8PL
CALL
TST
8PL
CALL
TST
BPL
CALL
JMP

T1Q
NXTO
TTINP
CMDENT
NXT1
COMENT
T0Q
NXT2
TTOUT
QLDEV
NXT3
ADQLD
DATGEV
NXTé
DATGEN
TXMEV
NXTS
TXMIT
RCVEV
NXT6
RECV
SPCEV
NXT?7
SPEC
STSEV
NXT8
STATUS
SUMEV
NXT9
SUMRY
XSPCEV
NXT10
XSPEC
TEREV
NXT11
TEROS
REREV
NXT12
REROS
PCLOOP

;TRAP TO 4 HANDLER

ERTRAP: REGSAV

CALL
CLR
CLR
BIS
CLR

REGRES

MOV
JMpP

PNTL IN,<ERTMSG>
RCVEV

PCLGO
#806,aTTRCSR
a#PS

#STKTOP, SP
RTRYA

;IS TTY INPUT QUEUE EMPTY?
JYES, TEST ANOTHER FLAG

;NO, PROCESS A CHARACTER
JHAS A COMMAND REEN ENTERED?
;NO, TEST ANOTHER FLAG

JYES, PROCESS COMMAND

JIS TTY OUTPUT QUEUE EMPTY?
JYES, TEST ANOTHER FLAG
:NO,OUTPUT A CHAR IF DEV RDY
;1S ADDR QUEUE EMPTY?

;NO, TEST ANOTHER FLAG

;YES, LOAD ADDR QUEUE

;IS DATA GEN FLAG SET?

;sNO, TEST ANOTHER FLAG

JYES GENERATE NEW RANDOM DATA
;1S /1TR_EVENT FLAG SET?
;NO, ST ANOTHER FLAG

;YES, ENTER XMIT MODULE

;1S RCVR EVENT FLAG SET?
sNO, TEST ANOTHER FLAG

YES, ENTER RECVR MODULE

;1S SPECIAL EVENT FLAG SET?
;NO, TEST ANOTHER FLAG

;YES, HANDLE SPECIAL EVENT
;1S STATUS EVENT FLAG SET?
;NO, TEST ANOTHER FLAG
;YES,OUTPUT STATUS

;IS SUMMARY EVENT FLAG SET?
;NO, TEST ANOTHER FLAG

;YES, OUTPUT ERROR SUMMARY
;1S EXTRA-SPECIAL EVENT SET?

;YES., HANDLE NOW MASTER.

;IS XMTR ERROR EVENT SET?
JNO, TEST ANOTHER FLAG

;YES OUTPUT XMTR ERROR TABLE
;1S RCVR ERROR EVENT SET?
sNO,

:YES, OUTPUT RCVR ERROR TABLE
;STAY IN MAIN LOOP

::2:SAVE RO...RS

:2:PRINT TRAP MESSAGE
;2:CLEAR RCVER EVENT FLAG
:::CLR PCL GO FLAG

;::SET TTY KBD INTR ENAB
:::DROP CP PRIORITY

JFIX STACK
JENTER COMMAND MODE

SEQ 0054




(ZPLABO PCL11 EXERCISER v02
PCLEXF.P1Y

546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
1)
(1)
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
5R9
590
591
592
593
594
595
596
597
598
599

003420

003420
003420
003424
003430
003432
003434
003440
003444
003450
003452
003456
003462
003464
003466
003476
003500
003504
003512
003520
003524
003526
003532
003540
003542
003546
003552
003556
003560
003564
003570
003572
003576
003602
003606
003610

012701
016602
005302
001002
000167
010267
020227
101402
000167
010267
010200
005300

060600
062700
016067
012767
021027
001402
000167
026067
001004
112721
005267
116011
001002
000167
122711
103002
000167
112167
062700
005302
001343

12-SEP-78 15:13

017776
000002

000446
014254
000062

000422
014276

000004
000004
000000
000002

000346
000004

000000
014206
000004

00034
000037

000302
014110
177772

D 5
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014176
014172

014152

COMMAND PROCESSORS:

.SBTTL COMMAND PROCESSORS:

.SBTTL COMMANL PROC.

FOR SILO (LOAD)

LOAD OR CLEAR THE TRANSM]TTER ADDRESS (HARDWARE) SILO.

IF THERE ARE NO ARGUMENTS, CLEAR THE ADDRESS SILO AND SET

IF THERE ARE ARGUMENTS, LOAD THE TOTAL NUMBER
OF ARGUMENTS (INCLUDING PAD VALUES) INTO THE SILO AS MANY TIMES
AS THE TOTAL WILL GO INTO 50. LOCATIONS.

IF ANY 2 SEQUENTIAL ARGUMENTS ARE THE SAME, SEPARATE THEM WITH

AUTO ADDRESS.

A PAD VALUE OF ‘0.

IF THE FIRST ARGUMENT IS THE SAME AS THE LAST

: ARGUMENT, INSERT A PAD VALUE OF '0'" AFTER THE LAST ARGUMENT.

ARGUMENTS HIGHER THAN 37 (OCTAL) WILL NOT BE ACCEPTED
ARGUMENTS LOWER THAN 1 WwILL NOT BE ACCEPTED.

ARGUMENTS MUST BE NUMERIC. DECIMAL ARGUMENTS MUST BE FOLLOWED BY
A DECIMAL POINT. (18.)

P

11

1%:

PROC

SILO:
MOV
MOV
DEC
BNE
JMP
$: MOV
CMP
BLOS
JMP
MOV
MOV
DEC
MULT
ADD

(PMLP: (MP

2%:

3%:

4%

5%:

CPSILO

#ADSILO,R1
2(SP) ,R?
R2

11%

CLEAV
R2,PADFLG
R2,#50.

19

SYNRTM
RZ2.0BJCNT
RZ2.R0O

RO
6.,R0O,R3
SP.RO

#4 RO
4(RO) ,FIRST
#O NEXT
(RQ) 42

2%

SYNRTM
4(RO) ,NEXT
3%
#0,(R1)+
OBJCNT
4(R0O), (R1)
4%

SYNRTM
#37.,(R1)
5%

SYNRTM
(R1)+ NEXT
#-6,R0

RZ

(PMLP

J**ENTRY POINTx=
oSET R1 TO POINT TO SILO BUFFER

:GET # OF ARGS. INTO R?

:0.K IF THERE ARE SOME
;OTHERWISE, EXIT

:SAVE COUNT FOR LATER USE.

:ARE THERE MORE THAN 50 OBJEC(TS?
sNO, CONTINUE

;YES, ERROR

:SAVE OBJECT COUNT

;TURN LOOK=UP AROUND

;SAVE FIRST ITEM

:SAVE CURRENT ITEM

;1S IT CLASS 2?

;YES, 0.K.

sNO, ERROR

;1S THIS ITEM SAME AS LAST?
;NO, 0.K.

:YES., INSERT A PAD VALUE
JKEEP OBJUECT COUNT UP TO DATE
;PUT OBJECT INTO BUFFER
;ERROR IF OBJECT IS O

;ERRCR IF IT WAS > 37

;SAVE REAL ITEM
;SET UP TO GET NEXT OBJECT
JARE WE DONE LOADING BUFF?
JNO, KEEP GOING

SEQ 0055
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PCLEAR.P11 12-SEP-78 15:13 COMMAND PROC. FOR SILO (LOAD) SEQ 0056
600 003612 026767 014074 014070 (MP NEXT,FIRST ;1S LAST OBJUECT = FIRST?
601 003620 001004 BNE 6% :NO, 0.K,
602 003622 112721 000000 MOvB #0,(R1)+ ;YES, INSERT A PAD VALUE
603 003626 005267 014126 INC OBJCNT ;JAND KEEP OBUECT COUNT UP TO DATE
604 003632 026727 014122 002062 6%: cMP OBJCNT ,#50. ;OBJECT COUNT GOTTEN TOO BIG?
605 003640 101402 B' 0S ’$ ;NO, 0.K.
606 003642 000167 000232 JMP SYNRTM ;YES, ERROR
607 003646 152777 000060 012236 7%: BI1SB #305+B04 ,a TMMRH ;PREPARE 10 LOAD ADDR SILO
608 003654 012700 000062 MOV #50. RO JHOLD SILO SIZE
609 003660 026767 014074 014032 CMP 0BJCNT ,PADFLG ;1S OBJECT COUNT DIFFERENT THAN START?
610 003666 001002 BNE SILLD JYES, LEAVE SOMETHING IN PADFLG (SET)
611 003670 005067 014024 8%: CLR PADFLG | :NO, CLEAR PAD FLAG
612 003674 016702 014060 SILLD: MoV 0BJCNT ,R2 ;JGET NO. OF OBJECTS
613 003700 012701 017776 MOV #ADSILO,R1 ;GET OBJECT BUFFER
614 003704 112177 012200 SLOLP: MOVR (R1)+ ,aTMMR ;GET AN OBJECT INTO SILO
€15 003710 005302 DEC RZ ;LOADED ALL OBJECTS?
616 003712 001374 BE SLOLP sNO, CONTINUE
617 003714 166700 014040 SuB 0BJCNT RO JYES, IS THAT ALL THAT'LL FIT?
618 003720 020067 014034 (mp RO,0BJCNT
619 003724 002363 BGE SILLD ;IF NOT LOAD THEM AGAIN
620 003726 132777 000001 012156 BITB #1,3TMMRH JSEE IF 1 AM MASTER
621 003734 001037 BNE CPSLV ;IF SO TURN ON SILO AND EXIT
£22 003736 CALL PNTLIN,<MSTMG1> JPRINT "THIS UNIT IS NOT MASTER
623 003754 CALL PNTLIN,<MSTMG?Z> ; BUT HAS BEEN MADE SECONDARY
624 003772 CALL PNTLIN,<MSTMG3> ; THE SILO YOU HAVE JUST FILLED
625 004010 CALL PNTLIN, <MSTMG4> ; WILL BE USED IF YOU CLEAR THE
626 004026 152777 000002 012056 B1SB #8071, aTMMRH ; THE CURRENT MASTER''.
627 004034 005767 013660 CPSLV: TST PADFLG JHAS SILO BEEN PADDED?
628 004040 001407 B8EQ 9% ;NO, CARRY ON.
629 004042 CALL PNTLIN,<MSTMG5> JYES, TELL OPERATOR.
630 004060 012767 177777 013670 9$%: MOV #-1,ESCFLG ;FLAG COMENT TO ISSUE NEW 'PCL>"'.
631 0046066 142777 000020 012016 BI(B #B04 , 3 TMMRH ;CLR AUTO ADDR
632 004074 000241 cLC ;CLEAR ''C"" FOR NON ERROR RETURN
ggz 004076 CPSEX: RETURN
635 004100 000261 SYNRTM: SEC ;SET "'C'* BIT FOR SYNTAX ERROR
636 004102 000167 177770 JMP CPSEX sAND RETURN
638
639 004106 152777 000060 011776 C(LEAV: BISB #805+804 ,a TMMRH ;RESET AUTO ADDR & CLR SILO
640 006114 012767 177777 013634 MOV #-1,ESCFLG ;FLAG COMENT TO ISSUE NEW "PCL>"'.
641 004122 000241 cLC ;CLEAR "'C"" IN CASE IT WAS SET

642 004124 000167 177746 JMP CPSEX JRETURN
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645
646
647
648
649
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(1)

650
651
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655
656
657
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659
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661

662
663
664
665
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667
668
669
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677
678
679
680
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004130

004130
004130
04136
004140
004142
004144
004146
004152
004164
004166
004172
004176
004200
004204
004212

004214

004214
004214
004222
004224
004226
004230
004232
004236
004250
004252
004256
004262
004264
004266
004272
004300

004302
004304

004306
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022766
001402
000261
000423
010603
062703

103446
117702
1462702
052602
110277
012767

022766
001402
000261
000424
010603
062703

103414
117702
142702
006316
052602
110277
012767
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000002

000004
011720
000001

011706
177777

000002

000004

011634
000002

011620
177777

MACY11

000002

013544

000002

013456
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COMMAND PROC. FOR MASTER, SECONDARY AND R.I.B. SEQ 0057

.SBTTL COMMAND PROC. FOR MASTER, SECONDARY AND R.I.B.

;PROCESSOR FOR 'MASTER SET (OR CLEAR)'' COMMAND
; SET MASTER, OR CLEAR MASTER

PROC CPMAST

CPMAST: Je*ENTRY POINT#»

CMP #2,2(SP) JGET # OF ARGUMENTS

BE? CPMOK JOKAY IF 2

S

BR CPMRET ;OTHERWISE, SYNTAX ERROR
CPMOK: MOV SP,R3 :GET Z2ND WORD OF COMMAND

ADD #4 ,R3

KEYWD R3,4SCTBL ;PROCESS IT

BCS KWDERT :SYNTAX ERROR IF "'C'' SET

MOVB aTMMRH R2 ;GET OLD TMMR

8I(B #1,R2 ;REMOVE OLD STATE OF MASTER

BIS (SP)+ ,R2 ;SET NEW STATE OF MASTER

MOVB R2,2TMMRH ;LOAD NEW TMMR

MOV #-1,ESCFLG ;FLAG COMENT TO ISSUE NEW 'PCIL>'.
(PMRET: RETURN JEXIT

;PROCESSOR FOR °"'SECONDARY SET (OR CLEAR)'' COMMAND
; SET SECONDARY, OR CLEAR SECONDARY

PROC CPSEC
CPSEC: ;**ENTRY POINT =~

CMP #2,2(SP) ;ARE THERE 2 ARGUMENTS?

ggg CPSOK ;IF YES, PROCEED

BR CPSRET ;OTHERWISE, SYNTAX ERROR
CPSOK: MOV SP,R3 ;GET 2ND WORD OF COMMAND

ADD ¥4 ,R3

KEYWD R3,4#SCTBL ;PROCESS IT

BCS KWDERT ;SYNTAX ERROR IF °''C"" SET

MovB8 dTMMRH ,RZ GET OLD TMMR

BICB #2.R2 JREMOVE OLD STATE OF SECONDARY

ASL (SP)

BIS (SP) +,R? JSET NEW STATE OF SECONDARY

MOVB R2.,aTMMRH ;LOAD NEW TMMR

MOV #-1,ESCFLG ;FLAG COMENT TO ISSUE NEW 'PCL>'".
(PSRET: RETURN JEXIT
KWDERT: BIT (SP)+,R0 ;POP BAD WORD OFF STACK

BR CPSRET JEXIT

;PROCESSOR FOR 'RIB SET'' OR 'RIB CLEAR"
; SET "RIB'' BJT IN XMTR (OMMAND WORD LOCATION "‘TXMST'', OR (LEAR [7

PROC CPRIB

b o VY
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(1)
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711

P11

004306
004 306
004316
004316
004320
004322
004324
004330
004342
004 344
004350
004354
004356
004360
004362
004 364
004370
004376

12-SEP-78

022766
001402
000261
000426
010603
062703

103757
016702
042702
000241
006016
006016
052602
010267
012767

v0? MACY11 30A(1052)

15:13 COMMAND PRO(C. FOR MASTER, SECONDARY AND R.I.B.
(PRIB: J**ENTRY POINT =«
000002 000002 (MP N2,2(sr) ;2 ARGUMENTS?
BE? CPROK ;YES, O.K.
S
B8R CPRRET ;OTHERWISE, ERROR RETURN
(PROK: MOV SP,R3 ;GET 2ND WORD OF (COMMAND
000004 ADD #4 ,R3
KEYWD R3,#S(TBL .PROCESS IT
BCS KWDERT ;IF ERROR, SHOW IT.
003030 MOV TXMST ,R2 ;GET OLD STATE OF T(R
100000 %IE #315,R2 ;CLEAR IMAGE OF RIB
L
OR (SP) ;GET NEW STATE OF RIB
RVR (SP)
BI5 (SP)+,R2 ;SET IT IN IMAGE
003010 MOV RZ,TXMST ;LOAD NEW STATE OF T(R
177777 013360 MOV #-1,ESCFLG ;FLAG COMENT TO [SSUE NEW "PCL>'
CPRRET: RETURN JBACK TO CALLER

S

G
20-0(7-78 (09:48 PAGE 8-1

SEQ 0058

V™



CZPLABO PCL11 EXERCISLR vQ?
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73
714
715
716
717
718
719
720
721
722
723
(1)
(1M
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
7464
745
746
7467
748
749
750
751
752
753
754
755
756

004400

004400
004400
004404
004410
004412
004416
004427
004424
004430
004434
004440
004442
004446
004450
004452
004456
004460
004462
004464
004466
004470
004472
004474
004476
004502
004506
004512
004514
004516
004520
004526

004530
004532

12-SEP~-78 15:13

016600
022700
001047
016600
022700
001042
016601
016600
022700
001033
016602
020102
101427
022701
103424
010200
001422
006300
006300
010003
006300
060300
062700
012710
062700
005202
020201
003771
012767

000261
000167

000002
000003

000004
000002

000010
000012
000002

000016

000037

020064
177777

000014

177777

177770

MAZY11 3UA(1052)

013230

H
20~0(T-78 (09:48

" OMMAND PROC.

.SBTTL

FOR RANGE

(OMMAND

S

PAGE 9

PROC.

FOR RANGE

; SET RANGE OF RECEIVER ADDRESSES THAT THIS TRANSMITTER SHOULD TALK TO.

ACCEPT A LOWER AND UPPER RECEIVER ADDRESS (IN THAT ORDER).

; GENERATE A LIST (SET ACTIVE FLAGS) OF RCVR ADDRESSES FROM [Ow ADDRESS

; TO HIGH ADDRESS INCLUSIVE.

(PRANG:

CPRFIL:

CPRRTN:
SYNRTN:

PROC

MOV
(MP
BNE
MOV
CMP
BNE
MOV
MOV
CMP
BNE
MOV
CMP
BLOS
CMP
BLO
MOV
BEQ
ASL
ASL
MOV
ASL
ADD
ADD
MOV
ADD
INC
(MP
BLE
MOV
RETURN

SEC
JMP

CPRANG

2(SP) RO
#3,R0
SYNRTN
4(5°) R0
#2,R0O
SYNRTN
10(SP) ,R1
12(SP) ,R0O
#2 RO
SYNRTN
16(SP) ,R2
R1,R2
SYNRTN
#37 .R1
SYNRTN
R2.RO
SYNRTN
RO

RO

RO,R3

RO

R3,R0
#RADR( ,RO
#-1, (RO)
#14 R0

R2

RZ2.R1
CPRFIL
#-1,ESCFLG

CPRRTN

;**ENTRY POINTw»

;GE™ # OF OBJECTS

;3 OBJECTS?

;JF NOT, INDICATE SYNTAX ERROR
JGET CLASS OF FIRST OBUECT

;1S IT CLASS 2?

:IF NOT, INDICATE SYNTAX ERROR
;GET "TTO"" ARGUMENT INTO R1
JGET CLASS OF SECOND OBUECT
;IS IT CLASS 2

JIF NOT, INDICATE SYNTAX ERROR
;GET 'FROM ' ARGUMENT [NTO RZ2
;1S "FROM' ' LOWER THAN 'TO' "™
:IF NOT, INDICATE SYNTAX ERROR
SIS "TTOH37?

JIF SO, INDICATE SYNTAX ERROR
;FIND '"FROM'' ENTRY

;IF "FROM' =0, SYNTAX ERROR

;RO CONTAINS '"FROM'' ADDRESS

JSET RCV ADDR ACTIVE FLAG.
JUPDATE TABLE POINTER

s INCREMENT 'FROM' " ADDRESS

; UNTIL EQUAL TO 'TO'" ADDRESS
JEXIT WHEN COMPLETE.

;FLAG COMENT TO ISSUE NEW "PCL>"’

JSET "'C"" BIT TO INDICATE SYNTAX ERROR

SEQ 0059
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758
759
760
761

762
763
764
765
766
(1)

(1)

767
768
769
770
771

772
773
774
77S
776
777
778
779
780
781

782
783
784
785
786
787
788
789

004536

004536
004536
004542
0045644
004546
004552
004556
004560
004564
004566
004572
004574
004576
004600
004602
004604
004606
0046612
004616
004622
004624
004626
004634
004636
004640

004644

004644
004644
004650
004652
004654
004660

016602
005302
010600
062700
021027
001027
016001
001424
022701
103421
006301
006301
010103
006301
060301
062701
012711
062700
005302
001352
012767

000261
000167

016602
005302
010600
062700
021027
001034
016001
001431
022701
103426
006301
006301
010103
006301
060301

12-SEP~78 15:13

000002
000004
000002
000004
000037

020064
177777
000006

177777

177770

000002
000004
000002
000004
000037

013122

COMMAND PROC.

.SBTTL

I 5
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FOR ADD AND DELETE

COMMAND PROC.

SEQ 0060

FOR ADD AND DELETE

; ADD A RECEIVER ADDRESS TO THE LIST (SET ACTIVE FLAG) OF RCVR ADDRESSES

. ACCEPT ARGUMENTS (AT LEAST 1) CHECK THAT THFY FALL IN A RANGE FROM
© 1 10 37; THEN SET THE CORRESPONDING ACTIVE FLAGS IN THE STAT
. TABLE,

CPADD:

CPALP:

CPARTN:
SYNTRA:
;DELETE

CPDEL :

CPDLP:

PROC

MOV
DEC
MOV
ADD
CMP
BNE
MOV
BEQ
(MP
B8LO
ASL
ASL
MCV
ASL
ADD
ADD
MOV
ADD
DEC
BNE

MO¥
RETURN
SEC
JMP

CPADD

2(SP) .R2
R2

SP,RO

#4 RO
(RO) , 42
SYNTRA
4(RO) R
SYNTRA
#37.R1
SYNTRA
R1

R1

R1.R3

R1

R3,R1
#RADBO ,R1
#-1,(R1)
#6.R0

R2

CPALP
#-1,ESCFLG

CPARTN

J**ENTRY POINTx+

;GET # OF ARGUMENTS INTOU RZ
;IGNORE KEYWORD OBJECT
;GENERATE ADDRESS OF ARGUMENTS
;JPOINT RO AT 1ST OBJECT CLASS
;1S CLASS = 2?

:NO, INDICATE SYNTAX ERROR
JGET OBJECT INTO R1

JJF IT°S 0, SYNTAX ERROR

JIF I7°S >37, SYNTAX ERROR
:FIND THE TABLE ELEMENT

JSET ACTIVE FLAG FOR THIS TABLE ENTRY
;SET UP FOR NEXT ARGUMENT

JARE WE DONE?

JNO, CONTINUE.

;FLAG COMENT TO ISSUE NEW "P(CL>"

:SET "'C'" BIT FOR SYNTAX ERROR

RECEIVER ADDRESSES AND ASSOCIATED "'ATTEMPTS'™ AND ‘*SUCCESSES''.

PROC

MOV
DEC
MOV
ADD
(MP
8BNE
MOV
BEQ
(MP
BLO
ASL
ASL
MOV
ASL
ADD

CPDEL

2(SP) ,R2
R2
SP,RO
#4 ,RO
(RO) 42
SYNTRD

4 (RO} ,R1
SYNTRD
#37 ,R1
SYNTRD
R1

R1

R1,R3

R1

R3.R1

J**ENTRY POINT*«

;GET # OF ARGUMENTS INTO RZ
:IGNORE KEYWORD OBJECT
:GENERATE ADDRESS OF ARGUMENTS
;POINT RO AT 1ST OBJECTS CLASS
;1S CLASS =2

:NO,INDICATE SYNTAX ERROR

;GET OBJECT INTO R1

;IF IT'S O, SYNTAX ERROR

JIF IT'S >37, SYNTAX ERROR
;FIND TABLE ELEMENT

OV
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B10 004714 062701 020064
811 004720 005011

812 004722 (062701 000004
813 004726 005021

814 004730 005021

81S 004732 005021

816 004734 005011

817 004736 062700 000006
818 004742 005302

819 004744 001345

820 004746 012767 177777
821 004754

B22 004756 000261

823 004760 000167 177770

J 5
MACY17 30A(1052) 20~-0(T-78 09:48 PAGE 10-1
COMMAND PROC. FOR ADD AND DELETE

013002

CPDRTN:
SYNTRD:

ACD
CLR
ADD
(LR
(LR
CLR
(LR
ADD
DEC
BNE
MOV
RETURN
SEC
JW

#RADBO ,R1

(R1) ;CLEAR ACTIVE FLAG AT TABLE LOCATION
24 R ;AND OTHER ENTRIES...

(R1)+

(R1)+

(R1)+

(R1)

#6,R0 ;SET UP FOR NEXT ARGUMENT

R2 ;ARE WE DONE?

CPDLP JNO, CONTINUE

#-1,ESCFLG ;FLAG COMENT TO ISSUE NEwW 'PCL>"’

;SET “'C’" BIT FOR SYNTAX ERROR
(PDRTN

SEQ 0061
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825
826
827
828
829
830
831
832
833
834
(1)
(1)
835

870

873
874

004764
004764

004764
004770
004774
004776
005004

005004
005004
005010
005014
005016
005022
005024
005026
005030
005032
005034
005036
005042
005050
005056
005060
005062

005066

005066
005066
005074
005076
005104
005110
005116
005120
005122

016602
022702
001031
012767

012701
012700
005010
062700
005020
005020
005020
005020
005301
001367
005067
016767
016767

000261
000167

022766
001011
052767
005067
0462777

000261
000167

12-SEP-78 15:13

000002
000001

177777

000037
020100

000004

11362
11362
11354

(]

177770

000001
100000

012560
000100

177770

K 5
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COMMAND PROC. FOR CLEAR, STATUS, AND CONTINUE SEQ 0062

012752

oo
ar
-
W N

000002
012562
010760

CPCLR:

PRCLR:

CPCLRC:

CPCLRT:
SYNTRC(:

SeT

CPSTAT:

(PSRTN:
SYNTRS:

LSBTTL

CALL
PROC

MOV
(Mp
BNE
MOV
PROC

MOV
MOV
(LR
ADD
CLR
CLR
CLR
CLR
DEC
BNE
CLR
MOV
MOV
RETURN
SEC
JMP

COMMAND PRO(C. FOR CLEAR, STATUS, AND CONTINUE

CLEAR THE ENTIRE LIST OF RECEIVER ADDRESSES (CLEAR ACTIVE FLAGS)
TO USE THIS ROUTINE BY A (CAL. MALRO, ENTER AT PRCLR AS FOLLOWS :

PRCLR ;CLEAR STATUS TABLE
CPCLR

J**ENTRY POINT #»

2(SP) ,R2 :GET NUMBER OF QOBJECTS INTO R
1 ,R2 ;ARE THERE ANY ARGUMENTS?
SYNTRC :1F SO, INDICATE SYNTAX ERROR
#-1,ESCFLG :FLAG COMENT TO ISSUE NEW 'PCL>''
PRCLR

:w*ENTRY POINT«»
#37 .R1 :SAVE COUNT OF TABLE ELEMENTS
#RADB ,R0 :SET UP TO CLR ACTIVE FLAGS
(RO) ;CLEAR ALL ELEMENTS OF ENTRY
#4 ,R0O
(RO) +
(RO) +
(RO) +
(RO) +
R1 ;DONE?
CPCLRC ;1F NOT, CONTINUE
AOQ ;INITIALIZE ADDR QUEUE TO EMPTY
AOQ+QTOP _,ADQ+QF RONT
AOQ+QTOP,ACQ+QBA(CK

JAND LEAVE

JSET "°C"" BIT FOR SYNTAX ERROR
CPCLRT

THE STATUS EVENT FLAG SO THAT THE STATUS TABLE WILL BE PRINTED.

PROC

cMP
BNE
BIS
CLR
BIC
RETURN
SEC
JMP

CPSTAT

sw*ENTRY POINT*«
#1,2(SP) JARE THERE ANY ARGUMENTS?
SYNTRS ;IF SO, INDICATE SYNTAX ERROR
#315,STSEV ;SET STATUS EVENT FLAG
STPNTR ;O STPNTR INDJCATES HEADER FIRST
#806,aTCR JCLR TXM INTERRUPT ENABLE

JSET "°C'" BIT FOR SYNTAX ERROR
CPSRIN

. (ONTINUE EXERCISING. DO NOT AFFECT THE STATUS TABLE
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875
876
877
878
879
880
881
(1)
(1)
882
883
884
885
886
887
B88
889
890
891
892

0065126

005126
005126
005134
005136
005144
005160
005176
005202
005204
005212
005214
005216
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022766
001027
012767

005767
001403
012777

000261
000167

000001
100000

012446
000100

177770

MACY1

000002
012534

010736
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COMMAND PROC. FOR CLEAR, STATUS, AND CONTINUE

; DO NOT AFFECT THE ERROR TABLE

; DO NOT AFFECT THE RIVR ADDRESS QUEUE
;  SIMPLY SET PCLGO

PROC CPCNT

CPCNT: J*ENTRY POINT 2«
CMP n1,2(SP) ;ARE THERE ANY ARGUMENTS?
BNE SYNTCN :1F SO, INDICATE SYNTAX ERROR
MOV #315,PCLGO ;SET PCL GO FLAG
CALL PNCRLF :PRINT CR & LF
CALL PNTLIN,<EXCNT> ;PRINT "EXERCISER CONTINUING''
TST KWFLG ;60T A CLOCK?
BEQ CPCNRT ;NO

MOV #806.,aLCS sRE-ENABLE CLOCK.
CPCNRT: RETURN

SYNT(CN: SEC ;SET "'C"' BIT FOR SYNTAX ERROR
JMP CPCNRT

SEQ 0063
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PCLEXR.PTN

894

3283

228820 0eReesas

0
o NOANIP NN = O
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VIS NN =2 OV NN 2OV

937

O
&

005222

005222
005222
005230
005232
005240

005240
005240
005246
005252
005256
005262
005266
005274
005310

005310
005310
005314
005320
005322
005326
005332
005336
005342
005346
005352
005354
005356
005552
005366
005372
005374
005376
005400
005402
005404
005406
005414
005422
005426
005432
005436

022766
001114
012767

105067
105067
105067
005067
042767

012700
022710
001406
005060
062700
000167
012700
012701
012721
005300
001374
012700
012701
062701
005021
005021
005021
005021
005300
001370
016767
016767
005067
005067
005067
005067

12-SEP~78 15:13

000001

012371
012366
012360
012360
100000

024726
177777

000004
000006
177756
001350
025150
000000

000037
020100
000004

012312
012310
012246
012230
012230
012210

M5
MACY11 30A(1052) 20-0CT-78 09:48 PAGE 12
COMMAND PROC. FOR INIT, SUMMARY, AND GO

000002
177777 012516

002104

OO

—t

AN 1N

—

ony

; CLEAR TRANSMITTER HARDWARE

SEQ 0064

.SbTTL COMMAND PROC. FOR INIT, SUMMARY, AND GO

;70 USE CALL MACRO, ENTER AT PRINIT AND PARCLR

; CLEAR STATUS TABLE, SUMMARY TABLE, ERROR TABLE
; CLEAR "RIB’’ IN XMTR COMMAND WORD '‘TXMST''
: CLEAR CLOCK DATA

; INITIALIZE DATA PATTERN

CPINIT:

PRINIT:

PARCLR:
ERTBCL:

ERTCD:
1%:

2%:

PROC

cMP
BNE
MOV
PROC

BDINIT
CLRB
CLRB
CLRB
CLR
BIC
CALL
PROC

MOV
CMP
BEQ
CLR
ADD
JMP
MOV
MOV
MOV
DEC
BNE
MOV
MOV
ADD
CLR
CLR
CLR
CLR
DEC
BNE
MOV
MOV
(LR
CLR
(LR
CLR

CPINIT

#1,2(SP)
SYNTIN
#-1,ESCFLG
PRINIT

XMTR
SECNDS
MINUTS
TICKS
HOURS
#3715, TXMST
PRCLR
PARCLR

#ERTBL RO
#-1,(R0O)
ERTCD

4 (RO)
#6,R0O
ERTBCL
#37+30,R0
#TERTBL R
#0,(R1)+
RO

1%

#37.R0O
#RADB,R1
#4 ,R1
(R1)+
(R1)+
(R1)+
(R1)+

RO

2%

ORIGSD ,DTSEED

MLSD ,MSGLSD
TXMEV
SUMEV
STSEV
TEREV

sN*ENTRY POINTx»

SJARE THERE ANY ARGUMENTS?

;IF SO, INDICATE SYNTAX ERROR
;FLAG COMENT TO ISSUE NEW 'PCL>"'

;**ENTRY POINT*=

;CLEAR XMITTER.

;CLEAR SECONDS (TIME)

;CLEAR MINUTES

;CLEAR TICKS

s CLEAR HOURS

;CLEAR RIB IN COMMAND WORD FOR XMTR
;CLR STATUS TABLE & ADDR QUEUE

;**ENTRY POINT»»

;CLEAR ERROR SUMMARY TABLE
;IS ERR NUM = -1?

;IF SO, DONE CLEARING
;JOTHERWISE, CLR OCURRENCES
:STEP TO NEXT ENTRY

;AND CONTINUE

;ALSO CLEAR ERROR DATA
;FROM DETAILED ERR TABLE

;CLEAR ATTEMPS & SUCCESSES
. FROM STATUS TABLE

;RESTORE ORIGINAL DATA SEED
;AND MSG LENGTH SEED

;CLR XMIT EVENT FLAG

;CLR SUMMARY EVENT FLAG
;CLR STATUS EVENT FLAG

(4
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005442
005446
005452
005460
005462
005464

005470

005470
005470
005476
005500
005506
005512
005514
005516

005522

005522
005522
005530
005532
005536
005542
005546
005552
005556
005562
005570
005575
005604
005612
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005067
005067
052767

000261
000167

022766
001006
012767
005067

000261
000167

022766
001062
005067
005067
105C67
1050n 7
105067
005067
016767
016767
052767
012767

vQ?
15:13

012206
012264
100000

177770

000001

100000
012160

177770

000001

012200
010662
012075
012072
012064
012064
010642
010634
100000
177777
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012200

000002
012154

000002

010644
010640
012052
012066

COMMAND PROC. FOR INIT, SUMMARY, AND GO SEQ 0065
CLR REREV ;CLR XMTR & RCVR ERROR EVENTS
CLR RCTXPS ;CLEAR DATA PASS NO.
BIS #815,DATGEV ;SET DATA GEN fLAG

CPINRT: RETURN

SYNTIN: SEC ;SET ''C'* BIT FOR SYNTAX ERROR

JMP CPINRT

; SET THE SUMMARY EVENT FLAG SO THAT THE ERROR SUMMARY TABLE WILL BE PRINTED

PROC CPSUM
CPSUM: J**ENTRY POINT =«
cMp #1,2(SP) JARE THERE ANY ARGUMENTS?
BNE SYNTSM JIF SO, INDICATE SYNTAX ERROR
MOV #815, SUMEV ;SET SUMMARY EVENT FLAG
(LR SUMPNT ;0 SUMPNT INDICATES HEADER FIRST
CPSURT: RETURN
SYNTSM: SEC ;SET "'C'' BIT FOR SYNTAX ERROR
JMP CPSURT

. START THE EXERCISER

; CLEAR "ATTEMPTS'' AND ''SUCCESSES'' IN STATUS TABLE

CLEAR ERROR TABLES

CAUSE RCVR ADDRESS QUEUE TO BE LOADED

SET PCLGO

IF THE RCVR ADDRESS QUEUE IS EMPTY AFTER BEING LOADED,
INDICATE THIS BY PRINTING THE FOLLOWING MESSAGE :

“'*«SORRY, 1 HAVE NO RECEIVER ADDRESSES.**'’
AND RETURN TO COMMAND INPUT MODE.

Ce B, %, % W N, N, 0, 8,

PROC CPGO
(PGO: J*%ENTRY POINT*=
CMP #1,2(SP) JARE THERE ANY ARGUMENTS?
BNE SYNTX ;1F SO, INDICATE SYNTAX ERROR
CLR RCTXPS ;CLEAR PASS NO.
CLR AOQ INIT ADDR QUEUE TO EMPTY
CLRB SECNDS sCLEAR SECONDS REG.
CLRB MINUTS ;CLEAR MINUTES REG.
CLRB TI1CKS ;CLEAR TICKS REG.
CLR HOURS ;CLEAR HOURS REG.
MOV AOQ+QTOP,AOQ+QF RONT
MOV AOQ+QTOP,A0Q+QBA(CK
BIS #315,QLDEV ;SET ADDR QUEUE LOAD EVENT
MOV #-1,PCLGO JSET PCL TO GO
CALL PARCLR ;CLEAR STATUS & ERRORS (NOT RCVRS)

PC
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996
997
998
999
1000
1001
1002
1003
1004
1005
1006

PN

005626
005642
005660
005664
005666
005674

005676
005700
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005767
001403
012777

000261
000167

011764
000100 010254

177770
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COMMAND PROC. FOR INIT, SUMMARY, AND GO

STRTRT:
SYNTX:

CALL
CALL
st
BEQ
MOV
RETURN

SEC
JMP

PNCRLF ;PRINT (R, LF
PNTLIN,<EXRST> ;PRINT "EXERCISER STARIFD''.
KWFLG ;GOT A CLOCK?
STRTRT JNO.
#R06,aL (S JENABLE CLOCK INTR.

JEXIT

;SET "'C''TO INDICATE SYNTAX ERROR
STRTRT ;AND EXIT

SEQ 0066
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88

B N G S S G Y
(oleololelolololels)
-G Svar G Suwr G Sans-Sar Ghurs
O~NOWVSNWN—=O

1050
1051

1053
1054
1055
1056
1057
1058
1059
1060
1061

010600
016001
020127
101402
000167
001030
016002
022702
001402
000167
062700
016002
032702
001402
000167
020227
101402
000167
010267
005301
020127
001030
016002
022702
001402
000167
062700
016002
032702
001402
000167
020227
103002

020127
001030

12-SEP-78 15:13

000002
000005

00037¢2

000004
000002

000352
000006
000002
000003

000330
000774

000316
010170

000004

000004
000002

000264
000006
000002
000017

000242
164000

000230
010100

000003

MACY11 30A(1052)
COMMAND PROC.

.SBTTL
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"ASSIGN"’

COMMAND PROC.

FOR

"ASSIGN'’

; ASSIGN XMTR ADDR & VECTOR AND RCVR ADDR £ VECTOR.
;THE ASSIGN (COMMAND MAY HAVE 0, 1, 2, 3 OR & ARGUMENTS:

* IN THE CORRECT SEQUENCE AND ORDER.

(PASS:

1%:

2%:

3¢:

4%
PART1:

1%:

2%:

3%
PART?:

SN0 2O
e nnn

PROC

MOV
MOV
CMP
BLOS
JMP
BNE
MOV
CMP
BEQ
JMP
ADD
MOV
BIT
BEQ
JMP
CMP
BLOS
JMP
MOV
DEC
CMP
BNE
MOV
CMP
BEQ
JMP
ADD
MOV
BIT
BEQ
JMP
CMP
BHIS
JMP
MOV
DEC
(MP
BNE

ASSIGN STANDARD ADDRESSES & VECTORS TO RCVR & XMIR
ARGUMENT IS ASSUMED TO BE XMTR ADDRESS

ARGUMENTS ARE ASSUMED TO BE
ARGUMENTS ARE ASSUMED TO BE: XMTR ADDR, XMTR VECT, RCVR ADDR
ARGUMENTS IN THE FOLLOWING ORDER:

: XMTR ADDR, XMTR VECTOR

XMTR ADDRESS, XMTR VECTOR, RCYR ADDRESS, AND R(CVR VECTOR.
CAUTION MUST BE EXERCISED WHEN ASSIGNING ADDKESSES TO GET THEM

CPASS

SP.RO
2(R0O) ,R1
R1,45

1%

SYNXR
PART1

4 (R0O) ,R2
#2,R2

2$

SYNXR
#6 R0
2(R0O) ,R2
»3 ,R2

3%

SYNXR

R2 #7774
43

SYNXR
R2,RCVEC
R1

R1,44
PART?2
4(R0O) ,R2
#2,R2

1%

SYNXR
#6,R0
2(R0O) ,R2
#17 ,R2
2%

SYNXR

3
SYNXR
R2.RCDEV
R1

R1,43
PART3

R%,#164000

;**ENTRY POINT =«
;COPY LIST POINTER
;GET NO. OF ARGUMENTS
;4 ARGUMENTS?

;ERROR TOO MANY ARGUMENTS

JLESS THAN 4, PARTIAL ASSIGNMENT
JGET CLASS OF OBJECT

JIF IT'S A NUMBER, 0.K.

;ERROR WRONG CLASS
JNOW GET ACTUAL NUMBER

:IE IT ON VECTOR BOUNDARY?
;JYES

JERROR NOT ON VECTOR BOUNDARY
:Ig IT WITHIN VECTOR AREA?
;YES

JERROR, OUTSIDE VECTOR AREA
:SAVE AS RCVR VECTOR

;ARE THERE ONLY 3 ARGS?
;NO, MUST BE FEWER

;GET CLASS OF OBJECT
JIF IT'S A NUMBER, 0.K.

;ERROR, OBJECT NOT A NUMBER
;NOW, GET THE NUMBER

;CHECK IF ITS A VALID ADDR

;1T 1S. 0.K.

:ERROR INVALID ADDRESS

;IS IT IN THE ADDRESS FIELD?

JYES, 0.K.

;ERROR., ADDR = OUTSIDE DEVICE AREA
:SAVE AS RCVR ADDRESS

;ARC THERE ONLY 2 ARGS?
;NO, MUST BE ONLY 1.

SEQ 0067
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PCLEXR.P11 12-SEP-78 15:13 COMMAND PROC. FOR ''ASSIGN'' SEQ 0068
1062 006102 016002 000004 MOV 4(RO) ,R2 ;GET CLASS OF OBJECT
1063 006106 022702 200002 cMp #2,R2
10664 006112 001402 BEQ 1% ;IF IT'S A NUMBER, 0O.K.
1065 006114 000167 000176 JMP SYNXR ;ERROR, WRONG CLASS
1066 006120 062700 000006 1%: ADD #6 R0 ;NOW GET THE NUMBER
1067 0061246 016002 000002 MOV 2{(R0) ,R2
1068 006130 032702 000003 BIT #3.R2 ;1S IT ON VECTOR BOUNDARY?
1069 006134 001402 BEQ 2$ JYES
1070 006136 000167 000154 JMP SYNXR JERROR. NOT ON VECTOR BOUNDARY
1071 006142 020227 000774 2%: cMp Re, #7764 IS IT WITHIN VECTOR AREA?
1072 006146 101402 BLOS 3s JYES
1073 006150 000167 000142 JMP SYNXR ;ERROR. OUTSIDE VECTOR AREA
1074 006154 010267 010010 38: MOV R2,TXVEC ;SAVE AS XMTR VECTOR
1075 006160 005301 DEC R1
1076 006162 020127 000002 PART3: (MP R1,42 JONLY 1 ARGUMENT?
1077 006166 001027 BNE PART4 ;NO, MUST BE NONE.
1078 006170 016002 000004 MO/ 4 (RO) ,R2 ;GET CLASS OF OBJECT
1079 006174 022702 000002 CMP #2.R2
1080 006200 001402 BEQ 1$ JIF IT'S A NUMBER, O.K.
1081 006202 000167 000110 JMP SYNXR ;ERROR. WRONG CLASS
1082 006206 062700 000006 1%: ADD #6,R0 ;NOW GET THE NUMBER
1083 006212 016002 000002 MOV 2(R0O) ,R2
1084 006216 032702 000017 BIT #7.R2 ;CHECK FOR VALID ADDRESS
1085 006222 001402 BEQ 2% .0.K.
1086 006224 000167 000066 JMP SYNXR
1087 006230 020227 164000 2%: CMP R2.,#164000 ;1S IT IN ADDRESS FIELD?
1088 006234 103002 BHIS 3$ SYES
1089 006236 000167 000054 JMP SYNXR ;ERROR, OUTSIDE ADDRESS FIELD
1090 006242 010267 007720 3s: MOV R2,TXDEV :SAVE AS XMTR ADDRESS
1091 006246 020127 000001 PART4: (MP R1,41 ;NO ARGUMENTS?
1092 006252 001014 BNE ASEXT ;WE'RE DONE!
1093 006254 012767 164200 007704 MOV #166200, TXDEV ;NO ARGUMENTS, LOAD DEFAULTS.
1094 006262 012767 000170 007700 MoV #170, TXVEC
1095 006270 012767 164220 007674 MOV #164220,RCDEV
1096 006276 012767 000174 007670 MOV #1764 ,RCVEC
1097 006304 012737 000340 177776 ASEXT: MOV #340, 3PS ;RAISE PROC. PRIORITY
}838 006312 000167 173462 JMP PCLEX :GO START EXERCISER OVER.
1100 006316 000261 SYNXR: SEC ;SET ''C"" TO FLAG ERROR
1101 006320 RETURN sRETURN
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PCLEXR.P11 12~-SEP-78 15:13 COMMAND DECODER AND PROCESSOR SEQ 0069

x v *# x v« & MASTER DOWN * % & & = %

;THEN CLEAR ACTIVE EVENT FLAGS BY ENTERING COMMAND MODE.
;TO RECOVER FROM THIS STATE AND RESUME EXERCISING:

; (A) SET MASTER ON ANY ONE PCL11

; (B) TYPE THE COMMAND °'CONTINUE'’

}182 .SBTTL COMMAND DECODER AND PROCESSOR
1105 -CONVERT COMMAND TO IT'S PROCESSING ROUTINE ADDRESS
1106 IF C BIT IS SET, INDICATE SYNTAX ERROR
110 :RETURN TO COMMAND INPUT MODE
} 8 :1F ESCFLG <> 0O, CALL PRESC (CNTRL-C)
] } 006322 PROC COMENT
1) 006322 COMENT : ;*«ENTRY POINTww
1111 006322 105067 011313 CLRB CMDENT :CLEAR COMMAND ENTERED FLAG
1112 006326 005067 011424 CLR ESCFLG :CLR COMMAND INPUT MODE FLAG
1113 006332 CALL COMAND , <CMDBUF ,CMDTBL> ;CONVERT (OMMAND
1116 006352 103015 BCC CMDRTN J1F C = 0, EXIT
1115 006354 CALL PNTLIN.<SYNTAX> “PRINT *‘SYNTAX ERROR'' IF C SET
1116 006372 CALL PRESC :GIVE ANOTHER 'PCL>"
1117 006406 005767 011344 CMDRTN: T5T ESCFLG :SHOULD WE FAKE CNTRL-C?
1118 006412 001406 BEQ CMDRET ;NO, EXIT
1119 006414 CALL PRES( :YES, GIVE A "P(L>""
} S 006430 CMDRET: RETURN ;RETURN TO MAIN LOOP
112
112 :PROCESSOR FOR SPECIAL EVENT
112 :INDICATE 'NO MASTER'' AND CLEAR EVENTS
112 ;THIS EVENT IS CALLED B8Y THE MAIN LOOP AFTER
112 . THE OCCURRENCE OF A MASTER DOWN INTERRUPT
112 :THE RESULT OF THIS EVENT IS THAT THE PROGRAM WILL
} g - PRINT MASTER DOWN IN THE FOLLOWING FASION:
]
1
]
1
3
]
]
1

D ed D oD cd e e b cwmd N s D cd e e D el e d b ) ) e e D D D b e e e D d D e ad SN e D d b =D S

NN NN

? 006432 PROC SPEC

1) 006432 SPEC: J**ENTRY POINT ==
1138 006432 CALL PNCRLF ;ENQUEUE CR & LF
1139 006446 CALL PNTL IN, <MDNER> ;ENQUEUE MASTER DOWN MESSAGE
1140 006464 CALL PNCRLF ;ANOTHER CR & LF
1141 006500 005067 011200 CLR SPCEV ;CLR SPECIAL EVENT FLAG
1142 006504 005067 011170 SPERTN: CLR PCLGO ;DON'T ALLOW TXM EVENT
1143 006510 005067 011152 CLR STSEV ;DISCONTINUE STATUS EVENT
1144 006514 005067 011142 CLR SUMEV ;DISCONTINUE SUM EVENT
1145 006520 CALL PRESC ;FAKE CNTRL-C KEY
1146 006534 RETURN

T r—
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005067 011076

022766 000001
001044
012700 025150
012701 001350
005720
001016
005301
001374

012767 177777
000167 (000036
012767 100000
012767 000001
012767 000001
012767 025150
052767 100000

000261
000167 177770

F 6
MACY11 30A(1052) 20-0CT-78 09:48 PAGE 15
COMMAND DECODER AND PROCESSOR SEQ 0070

;PROCESSOR FOR '"EXTRA'' SPECIAL EVENT

;TO INDICATE WHEN THIS UNIT HAS JUST BE(COME
JMASTER AS A RESULT OF PREVIOUSLY HAVING

; SECONDARY SET AND THE CURRENT BUS MASTER
;HAVING JUST DROPPED MASTER.

;WHEN 'NOW MASTER'' INTERRUPT OCCURS, THE
;CONSOLE DEVICE WILL PRINT

: “‘s* THIS UNIT HAS BECOME NEW MASTER ##'’

PROC XSPEC

XSPEC: J**ENTRY POINT#«
CALL PNCRLF ;ENQUEUE CR & LF
CALL PNTL IN, <MSCHNG> ;ENQUEUE NEW MASTER MESSAGE
CALL PNCRLF JANOTHER (R & LF
CLR XSPCtV ;CLR XSPEC EVENT FLAG
RETURN JRETURN TO MAIN _OOP

;PROCESSOR FOR °'DETAILED' ERROR TABLE PRINTOUT COMMAND ‘ERRORS''

;THIS ROUTINE wiLL INITIALIZE THE TEMPORARY LOCATIONS REQUIRED

;BY THE XMTR AND R(CVR ERROR EVENTS. IT WILL THEN QUICKLY CHECK THE

JRCVR AND XM'R ERROR TABLES FOR ANY ENTRIES. IF NONE EXIST, THE MESSAGE

: "'«*NO ERKORS TO REPORT YET =«

;WILL BE PRINTED ON THE CONSOLE AND THAT IS ALL.

; IF ANY ENTRIFS WERE FOUND, THE XMTR ERROR EVENT FLAG ''TEREV'' WILL BE SET
; WHICH WILL CAUSE THE XMTR ERRORS AND THE RCVR ERRORS (IF ANY) TO

; BE PRINTED.

PROC CPERR

CPERR: J**ENTRY POINT ==
000002 CMP #1,2(SP) JANY ARGUMENTS?
BNE SYNRR ;ERROR IF THERE ARE.
MOV #TERTBL ,RO JPOINT AT XMTR TABLE
MOV #37+30 ,R1 ;SET TABLE LENGTH COUNTER
18: TST (RO + JANY ENTRIES?
BNE SERFL ;YES, CALL ERROR MODULE
DEC R1 :NO, CHECK WHOLE TABLE
BNE 1%
CALL PNTL IN, <NOERMG> ;PRINT "NO ERRORS''
011070 MOV #-1,ESCFLG ;FLAG COMENT TO ISSUE "PCL>"
JMP CPERTN ;AND RETURN
010752 SERFL: MOV #815,TEREV :SET XMTR EVENT FLAG
011062 MOV #1,ERRO ;INITIATE ERROR #
011056 MOV #7 ERR1 ;INITIATE RCVR ADDR
011052 MOV #TERTBL ,ERRZ ;INITIATE TABLE POINTER
010766 BIS #315,HDRFLG ;SET HEADER FLAG
CPERTN: RETURN
SYNRR: SEC ;SET 'C"* BIT TO INDICATE SYNTAX ERR

JMP CPERTN

VD
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PCLEXR.P11 12-SEP=-78 15:13 RECEIVER ADDRESS QULUE LOADER ROUTINE SEQ 0071
};38 .SBTTL RECEJVER ADDRESS QUEUE LOADER ROUTINE
}58} : LOAD THE RECEIVER ADDRESS SOF TWARE QUEUE
1203 ; THE TRANSMITTER EVENT WILL PICK RCVR ADDRESSES FROM THE QUEUE
1%8‘; : UNTIL IT IS EMFTY,
1206 ; IF THE QUEUE IS LOADED BUT STILL REMAINS EMPTY, AND PCLGO IS SET,
1207 - THIS MEANS THE OPERATOR IS TRYING “O RUN BUT HASN'T ENTERED
}Sgg . ANY RECEIVER ADDRESSES (USING "RANGE'' OR "ADD'' ET(.)
1210
1211
1%}§ 006740 PROC ADQLD
(1) 006740 ADUL D: ;««ENTRY POINT e
1213 006740 RE GSAV :SAVE RO...R5
1214 006744 005067 010706 CLR QLDEV :CLR QUEUE LOAD EVENT FLAG
1215 006750 012702 000037 MOV #37 ,R2 :POSITION COUNTER
1216 006754 012700 020100 MOV #RADB, RO ;RO POINTS AT TABLE
1217 006760 0227310 177777 QCHACT: CMP #-1,(RO) ;1S ACTIVE FLAG SET IN TABLE?
1218 006764 001002 BNF 0L 00K :NO, LOOK FOR NEXT ONE
1219 006766 004767 000036 JSR PC,OLOAD :YES, LOAD ADDR INTO QUEUE
1220 006772 062700 000014 OLOOK: ADD #14 R0
1221 006776 005302 DEC R2 :ALL ENTRIES CHECKED?
1222 007000 001367 BNE QCHACT
1223 007002 005767 007416 TST A0Q ;1S THERE ANVYTHING IN QUEUE?
1224 007006 001424 BEQ QMTRN :NO,THIS IS NOT A VALID PASS
1225 007010 005267 010722 INC RCTXPS :YES, INCR PASS NO.
1226 007014 012767 100000 010652 OQRIN: MOV #5815, TXMEV :SET XMTR EVENT FLAG
1227 007022 RECRES ;RESTORE RO...RS
1228 007026 RE 1URN
1550
]
1231 007030 116067 000002 021231 QLOAD: MOVB 2(RO) ,BKELEM+1 :GET RCV ADDR INTO HIGH BYTE
1232 007036 CALL ENQ, <BKELEM,A0Q> :PUT IT IN ADDR QUEUE
1233 007056 000207 RTS PC
1234
1235
1236 007060 005767 010614 QMTRN: TST PCLGO ;ARE WE RUNNING?
1237 007064 001753 BEQ ORTN :NO, LEAVE
1238 007066 CALL PRCTLO ;STOP PRINTING ANYTHING ELSE
1239 007102 CALL PNTLIN, <MTOMSG> :TELL OPERATOR NO RCVRS
1240 007120 CALL PRESC :FAKE CNTRL=C
1241 007134 000727 BR QRTN :RETURN

B o s
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1243
1244
1245
1246
1247
1248
1249
1250
125
1252
1253
1254
1255
1256
1257
1258

(1)

(1)
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
170
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286

007136

007136
007136
007142
007146
007152
007160
007162
007170
007176
007200
007206
007214
007216
007224
007230
007234
007240
007242
007244
007250
007254
007260
007302
007310
007312
007314
007322
007330
007334
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005067
005067
005067
042767
001003
012767
026727
002403
012767
022767
101005
012767
005067
012700
016705
006105
005405
010567
016705
016720

066767
C05305
003360
016767
012767
005067

010574
010572
010570
177000

000001
010536

177777
170000

177777
010512
020666
010472

010474
010456
010446

010442
010406

100000
010324
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DATA GENERATION (RANDOM) ROUTINE
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