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INTRODUCTION,

IN RECENT YEARS DATA PROCESSING HAS UNDERGNONE AN IMPORTANT CHANGE: ITS
USE» UNTI{ THEN RESTRICTED TD THE COMPUTER STTE, HAS BECOME AVAILABLE TD
GENGRAPHICALLY DISTANT USERS THROUGH A COMBINATION OF THE DATA
PROCESSING AND TELE=COMMUNICATTIONS EQUIPMENT, COMPUTER PROGRAMMERS»
HITHERTD CONCERNED ONLY WITH THE DATA PRNCESSING FQUIPMENT, MUST BECOME
FAMILIAR WITH THE COMPLEX SYSTEMS AND THE CN=ORDINATION OF THE TELEe
COMMUNICATINNS AND DATA PRNCESSING HARDWARE,

THE PURPOSE NOF THIS MANUAL IS TO GIVE!

1. A CONCISE GENERAL DESCRIPTINN OF THE EQIPMENT AND DEFINITION OF THE
TERMS COMMONLY USED IN DATA COMMUNICATION NPERATIONS (PART 1.)3

2, A DESCRIPTION OF THE DATA COMMUNICATION ORIENTED HARDWARE FEATURES
OF THE B82500/3500 COMPUTER SYSTEM (PART I1I1,)» AND OF THE VARIOUS REMOTE
DEVICES WHICH MAY OPERATE IN THE ENVIRONMENT NF THE SYSTEM C(PART VI.)$

3, B2500/3500 DATA COMMUNICATINN PROGRAMMING TNFNRMATIONs COVERING THE
SYSTEM=S DATA COMMUNICATION FEATURES IN THE MeP AND ADVANCED ASSEMRLER
CPART II1.)» FORTRAN (PART IV.)s AND COBOL C(PART V.) LANGUAGES.,

THE READER SHOULD BE FAMILYAR WITH THE FOLLOWING LTTERATURE:

B2500/3500 SYSTEMS REFERENCE MANUAL»

B2500/3500 MASTER CONTROL PROGRAMS INFNRMATION MANUAL»
R2500/3500 ANVANCED ASSEMBLER LANGUAGE MANIAL»
B2500/3500 SYSTEMS COBOL REFFRENCE MANUAL,
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PART I.

THE TRANSMISSION LINES,

THE FUUR oASIC REQUIREMENTS OF A DATA COMMUNICATIUN SYSTEM ARE:

1. TRANSMITTER;

2+ TRANSMISSIUGN LINES

3. RECEIVLR}

4¢ DATA SET (REQUIREDs EXCEPT FOR DIRECT CONNECT).

THe RECELVER AND TrRANSMITTeR ARE IN THIS CASE A ©2>00/3500 COMPUTER
SYSTEm AuD  SOME TERMINAL uUNIT{S), WwAICA TAL CUMPUTER AND ITS WMASTER
CUNTRUL PRUGRAM ARE A3LE TO HANDLE, HOWEVER, A4 TRANSMITTER DOES wOT
NECESSARILY DENDOTE A TgRMINAL UNIT, BECAUSE MESSAGES ARE BEING 3ENT TO
AND FROM o0TH THE COMPUTER AND THE TERMINALs AND THEY ALTERNATE IN THEIR
RULES AS TRANsWmITTER ANp RECEIVER.

THe TRANSMISSION [INE IS THE TELE=-COMMUNICATIUN COMPUNENT IN THE DATA
CUMMUNICATION SysTEM., A TRANSMISSION LINE (OR "cOMMUNLICATION CHANNEL™)
IS DEFINED AS THE WEDIUM OVER wAlICH SIGNALS MAY BE SeEnNT, IT MAY BE A
TELEPHONE OR TELEGRAPH LINgs, ©OR FOR HIGH SPFED TRANSMISSIONS WIREs
MICROWAVE, OR SATELLITE, IHE MUST COMMONLY JUSED TRANSMISSION LINE IS
NATURALLY THE TELEPHONE LINE,

TELEPHONE LINES CARRY INFORMATION IN THE FOR# OF TONES., DATA IN THE
CUMPUTERSs On THE OTHER HAND, IS REPRESENTED IN THE FORM OF PULSES.
MUDULATORS AND DEMODULATORS ARE USED TD CONVERT THE PULSES INTO TONES
ANO RECUNVERT THE TONES TO PULSES, THE MODULATURS AND DEMODULATORS ARE
CALLED ™MUDEM"=$, OR IN POPULAR USAGE "DATA SET"=S,

TECHNICALLY, THE LINES MAY BE:
1o SIMPLEX LINESs WHICH ALLOW DATA TRANSMISSION IN UNE OIRECTION ONLYS

2. HALF=LUPLEX LINESs» WHICH ALLOW DATA TRANSMISSION IN BOfH OIRECTIONS»
BUT ONLY SEQUENTIALLYS

3¢ FULL=DUPLEX LINES, WHICH SERVE FOR SIMULTANEUUS TRAWSMISSION IN BuUTH
DIRECTIONS,
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DATA COMMUNICATIONS WITH THE B2500/3500 ARE IN HALF=DUPLEX MODE. FULL=™
DUPLEX LINES MAY BE USED, BUT THEY REQUIRE TwH ADAPTERS3 TRANSMISSION
WITH ONE LINE ADAPTER MAY OCCUR ONLY IN HALF=DUPLEY MODEs T.E,s» ONLY IN
ONE DIRECTION AT A TIME, :

TELEPHONE COMPANIES OFFER TWD KINDS OF LINES FOR DATA TRANSMISSION
PURPOSES., ONE 1S OVER THE TELEPHONE SWITCHED MESSAGE NETWORKs THE OTHER
OVER PRIVATE (OR LEASED) LINES,

ON PRIVATE LINE FACILITIES TRANSMISSION CAN RE FASTERs AND THE LINES CAN
RE ENGINEERED ACCORDING TN THE NEEDS AND SPFCIFICATIONS OF THE USER,
PRIVATE LINE TRANSMISSIONS ARE RESTRICTED Tn TWE POINTS CONNECTED BY
THAT LINE, A LINE CONNECTING NNLY ONE TRANSMITTFR AND ONE RECEIVER IS
CALLED A "POINT=TO=POINT® OR “SINGLE=POINT"™ LTNE, A LINE=SYSTEM
CONNECTING MORE TRANSMITTERS AND RECEIVERS 1S REFERRED 1O AS A "MULTIe
POINT" OR "N=POINT" LINE,

A SYSTEM CONNECTED TO THE SWITCHED MESSAGE NETWNRK CAN DIAL THROUGH THE
TELEPHONE COMPANY=S CENTRAL NFFICE ANY TELEPHONE NUMBER ON THAT SYSTEM
AND COMMUNICATE WITH ANY OTHER STATION ON THAT NETWORKe (SWITCHED OR

DIALED LINES,)

THE TERM "DATA LINK" IS USED TO REFER TO A COMMUNIAATION CHANNEL AND THE
COMMUNICATION CONTROLS OF ALL STATIONS (TRANSMITTERS AND RECEIVERS)
CONNECTED TO THAT CHANNEL, IN OTHER WORDS» THE DATA LINK IS A
COMBINATION OF THE VARIOUS STATIONS AND COMMUNICATION CHANNELS.,

THE SPEED OF TRANSMISSION,

THE SOUND WAVE CAUSES A COMPRESSION AND RAREFACTION OF THE AIR, WHICH
CAN BE ILLUSTRATED BY A SINE WAVE, ONE COMPLLETE SOUND WAVE FROM
REGINNING (COMPRESSION PHASE) TO END (RAREFACTION PHASF) IS DEFINED AS
ONE CYCLES THE NUMBER OF CYCLES IN THE PERIOD OF ONE SECOND 1S CALLED
"FREQUENCY"™, FREQUENCY IS EXPRESSED AS “CYCLES™ OR "HERTZ", BOTH OF
WHICH MEAN CYCLES PER SECOND, :

THE WORD "BANDWIDTH"™ IS USED 70O DENOTE A CERTAIN RANGE OF FREQUENCIES,
BETWEEN AN UPPER AND LOWER LIMIT, EXPRESSED IN CYCLESs ON THIS BASISs
WE DISTINGUISH THREE BANDWIDTHS!
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1, NARROWBAND €0 = 600 CYCLES),
2. VOICEBAND» ALSO REFERRED 70 AS VOICE=GRADE (200 = 4000 CYCLES)»
3., BROADBAND (ABOVE 3000 CYCLES),

TRANSMISSION OF ONE BIT REQUTRES (GENERALLY) Twn CvCLES,
IN NARROWBAND AND VNICEBAND TRANSMISSIONS, TELEPHONE LINES ARE USED.

NARROWBAND,

LA L X 2 2 X X 2 X J

IN PRIVATE LINE ySE, NARROWBAND FACILITIES ARE CLASSIFIED IN FIVE
CATEQRORIESs CALLED "SCHENUILEmeg, THE LIMITS nr THFE SOHEDULES ARE LAID
DOWN BY THE FEDERAL COMMUNICATIONS COMMISSINN AND RANGE BETWEEN 0 TO 300
BITS PER SECOND. THE MOST AFTEN USED TERMINALS ON THIS TYPE OF
COMMUNTICATIONS NETWORK ARE THE TELETYPE MNDEL 28 AND TELETYPE MODEL 33/
35 TELEYYPEWRITERS,

DATA CAN ALSO BE TRANSMITTED OVER THE BELL TELFPHONE SYSTEM SWITCHED
NETWORK (TWX NETWORK)» AT A SPFED OF 110 BITS PER SECONDs AND NVER THE
WESTERN UNION TELETYPEWRITER EYCHANGE (TELEX)» AT A RATE OF 50 RITS PER
SECOND, BOYH OF THESE SERVICES OFFER DTALING CAPABILITIES 7O ANOTHER
TELETYPEWRITER ON THE SAME EXCHANGE SERVICE.

VOICEBAND,

VOICEBAND FACILITIES PRDVIDE A FLEXIBLE» GOOD QUALTTY, AND
ECONOMICAL MEANS OF TRANSMITTING DATA,

VOICE=GRADE TRANSMISSION IS AVAILABLE AS A PRIVATE LINE SERVICE, WITH
A MAXIMUM OF 2400 BITS PER SECOND TRANSMISSION SPEFD,

TRANSMISSION ON SWITCHED LINE NETWORK IS SLOWER THAN ON PRIVATF LINES,
TRANSMITTER AND RECEIVERS USED ON SWITCHED LINE NETWORKS MUST NOT EXCEED
A TRANSMISSION SPEED OF 2000 BITS/SECOND. A BELL SYSTEM DATA=PHONE DATA
SET MUST BE USED TO INTYERFACE THE SWITCHED MESSAGE NETWORK, THE DATA
SET IS NECESSARY TO CONVERT DIRECT CURRENT pULSES REPRESENTING DATA=
BITS» INTN FREQUENCY TONES» SINCE TELEPHONF | INES DO NOT RECOGNIZE
ELECTRICAL PULSES, SIMILARLY», ANOTHER DATA SET IS NEEDED AT THE
RECEIVING END NF THE LINE TN RECONVERTY THWE FREQUENCY TONES INTD
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ELECTRICAL PULSES.,

BROADBAND,

IN THE BROADBAND TRANSMISSION GROUP, THE LFAST £XPrNSIVE AND MOST COMMON
MEDIUM IS THE TRANSMISSION BY WIRE, THE RELL SYSTEM OFFERS SUCH A
SERVICE UNDER THE NAME “TELPAK™, IT CONSISTS FSSENTIALLY OF A SPECIAL
GROUPING OF PRIVATE LINES CAPABLE OF TRANSMISSTNNS = DEPENDING UPON THE
TELPAK ARRANGEMENTS = FROM 40,800 BITS UP TN 500,000 BITS PER SECOND.

LINE DISCIPLINE,

AT THIS POINT IT IS NECESSARY Tn DEFINE A FEW GENERAL TERMS USED IN DATA
COMMUNICATION LITERATURE, A COMPUTER HANDLING A NUMBER DOF REMOTE
TERMINALS THROUGH A MULTI®POINT NETWORK IS A fONTROL STATIONS T1.E,.»
TERMINALS MAY NOT COMMUNICATE WITH EACH OTHER WrTHOUT APPROVAL OF THE
CONTROL STATION» O0OR ONLY THROUGH THE CNONTRNL STATION, THE CONTROL
STATION AL ONE HAS THE RIGHT TO TRANSMIT A POLLING SUPERVISORY SFQUENCE,
POLLING MEANS INQUIRING NF THE REMNTE STATIONS WHETHER THEY ARE READY TO
TRANSMIT, SELECTION MEANS DFSIGNATING THE REMNTE STATIONS WHICH ARE TD
RECEIVE THE MESSAGE THAT 1S TOD BE TRANSMITTED,

"LINE DISCIPLINE™ IS THE MANAGEMENT OF THE TRAFFIC OF INFORMATION 0N THE
COMMUNICATION LINES BY THE CONTROL STATION,
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THE TELE=COMMUNICATION COMPONENTS IN THE ILLUSTRATED SYSTEM ARE THE TwoO
DATA SETS AND THE WIRE NETWORK CONNECTING THEM,

WE MAKE THE ARBITRARY ASSUMPTION THAT IN. THE ABOVE DRAWING THE
"TRANSMITTER® IS A TERMINAL UNIT», THE RECEIVER Ig¢ A B2500/3500 SYSTEM,
A TRANSMITTER MAY BE ANY OF THE MORE THAN {5 TERMINAL STATIONS THE
8250073500 SYSTEM AND ITS MCP IS EQUIPPED Tn HANDLES INCLUDING DTHER
B2500/3500 SYSTEMS. SINCE EACH OF THESE TERMINAL STATIONS HAVE THEIR
OWN  CHARACTERISTICS, PART VI, OF THIS MANUAL DFSCRIBES EACH TERMINAL
INDIVIDUALLY,

CERTAIN TYPES OF TERMINALS (REMOTE DEVICES) ARE PERMITTED TO INPUT MCP
CONTROL INFORMATION TO THE SYSTEM, THESE TERMINALS ARE SAID TO WAVE

REMOTE KEYBOARD CONTROL FACILITIES (REMOTE &PO),

LA 2 X X X LA 2 B X 2 2 K J LA L X 32 X ¥ ) LA A L ER X2 N 7 ] LA 2 X X K 3 ] LA A X X J

TO QUALIFY AS A REMOTE SPO, THE TERMINAL MIST HAVE THE FOLLOWING
CAPABILITIESS .

1. TERMINALS MUST BE OQUTPUT AS WELL AS INPUT DFVICESS

2, TERMINALS MUST NOT REQUIRE POLLING QR SELFCTIONS :

3« THEY MUST USE ONE OF THE CODES FOR WHICH THF MCP PROVIDES
TRANSLATIONS

8, THEY MUST NOT REQUIRE ACKNOWLEDGEMENT TO THFIR MESSAGES,

THE INPUT/OUTPUT DEVICE,

IN CASE DOF THE TRANSMITTER, THIS VARIES ACCORDING TO MACHINE TYPE, IT
MAY BE A KEYBOARDs» OR A PAPER TAPE READER AND PUNCHs CARD READER AND
PUNCHs» PRINTER, MAGNETIC TAPE, ETC,

IN CASE OF THE RECETVER», IT IS THE B2500/3500 SYSTrM,

THE INPUT=OUTPUT CONTROLS. ("LINE CONTROLS,.")

ON THE B2500/3500 SYSTEM» A SINGLE LINE CONTROL PROVIDES CONNECTION
BETWEEN A SINGLE I/0 CHANNEL AND A SINGLE COMMUNICATION LINE. THE
MULTIPLE=LINE CONTROL ALLOWS A NUMBER OF COMMUNTCATION LINES, UP TO A
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MAXIMUM OF 365 T0O TIME=SHARE ONE I/0 CHANNEL, ONE LINE ADAPTER IS
REQUIRED FOR EACH CNMMUNICATION LINE.,

THE INPUT/OUTPUT CONTROL UNIT=S PERFORM A BUFFERING FUNCTION. ON THE
INPUT SIDEs THEY COLLECT THE DATA TO0 BE TRANSMITTED, STORE IT
TEMPORARILYs THEN TRANSMIT IT AT A RATE cOMPATIBLE WITH THE
COMMUNICATIONS FACILITY., ON THF NUTPUT SIDE» THEY COLLECT THE INCOMING
DATA» STORE T1T» AND THEN TRANSMIT IT TO THE RECEIVER AT THE APPROPRIATE
RATE . THE 8250073500 SENDS AND RECEIVES DATA NNE CHARACTER AT A TIMES
THE INPUT/OUTPUT CONTROL UNITS MUST THEREFNRE COLLECT AND STORE THE
APPROPRIATE NUMBER OF RITS BEFORE TRANSMISSION Tn OR FROM THE COMPUTER
CAN TAKE PLACE,

ON THE B2500/3500 SYSTEM, THE LINE CONTROL UNITS AILSO CONTAIN THE

ERROR CONTROL UNITS,

SINCE ERRORS ARE INEVITABLE IN ANY DATA TRANSMISSINN SYSTEMSs TWD COMMON
TECHNIQUES HAVE BEEN DEVELOPED FNR ERROR DETECTION, CHARACTER VALIDITY
CHECKING CALSO CALLED ™VERTICAL REDUNDANCY CHECKING"™» ARBBREVIATED AS
"YRC") IS PERFORMED ON f£aACH CHARACTER TO ASCERTAIN THAT THE BITY
CONFIGURATION HAS NOT CMANGEN THROUGH TRANSMISSINN ERROR. THIS METHOD
OF ERROR CHECKING IS AVAILABLE FOR ANY MACHINE GFNERATING A PARITY BIT
FOR EACH CHARACTER,

MESSAGE VALIDITY CHECKING (LONGITUDINAL REDUNDANCY CHECKs» OR ABBREVIATED
AS wLRC™) IS A CHECK OfF THE TOTAL OF THE TRANSMTTTED DATA BITS, THIS
CHECKING IS DONE NOT ON INDIVIDUAL CHARACTERSs auT NN DATA BLOCKS. BOTH
THE TRANSMITTER AND THE RECEIVER KEEP A COUNT OF THE ONE AND ZFRO BITS
TRANSMITTED IN EACH CHARACTER POSITION AND Ay THE END OF THE
TRANSMISSION OF A BLOCK THE COUNT ITSELF 1S TRANSMITTED AND COMPARED.
THE CHARACTER CONTATINING THIS COUNT IS CALLED THE "BLOCK CHECK
CHARACTER"™, ABBREVIATED AS "BCC™,

THE "TIME OUT™ FEATURE,

IFs DURING TRANSMISSION, A CHARACTER 1S NOT RECEIVED WITHIN EVERY N
SECOND (N DEPENDING ON THE CHARACTERISTICS OF THE LINE ADAPTER IN USE):»
THE 1/0 OPFRATION IS TERMINATED AND A "TIME QuT®™ CNNDITION REPNRTED TO
THE PROGRAM,
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ERROR CHECKING IS ALWAYS THE FUNCTION OF THE RECEIVER,

ANOTHER IMPORTANT COMPONENT OF THE LINE CONTROL UNITS ARE THE

SYNCHRONIZATION UNITS,

DATA SIGNALS ARE TIME DEPENDENT, BITS MUST RE TRANSMITTED AT PRECISE
TIME INTERVALSs THUS SYNCHRONIZATION MUST EXTST RETWEEN THE TRANSMITTING
AND THE RECEIVING STATIONS. THERE ARE Twn ¢OMMON TECHNIQUES FOR

OBTAINING SYNCHRONIZATION:

1. ASYNCHRONOUS (START/STNOP) TRANSMISSION, IN THIS MODE OF

TRANSMISSION EVERY CHARACTER 1S PRECEDED BY A 2ERN BRIT AND DELIMITED BY
A ONE BIT,TRANSMISSION OF DATA RITS WITHIN THF START/STOP RITS MUST BE
IN STRICT TIME ORDERJ DATA CHARACTERSs HOWEVER, NEEN NOT BE TRANSMITTED
IN TIME ORDER» SINCE THE START/STOP BITS CLEARLY DEFINE THE BEGINNING
AND THE END NF EACH CHARACTER, THE ADVANTAGE NF THIS METHOD IS THAT 1ITY
ALLOWS TRANSMISSIDON FROM SUCH IRREGULAR DEVICES AS A KEYBOARD, HOWEVERS
TRANSMISSION OF THE START/STOP RITS INCREASES THE TIME OF TRANSMISSION,

2, SYNCHRONOUS TRANSMISSION, IN THIS TYpE OF TRANSMISSION, THERE ARE
NO START AND STOP BITS3 INFDRMATION BITS FLOW AT A STRICT TIME INTERVAL

AND THE RECEIVING STATION INTERPRETS THE INCOMING BITSS THE 82500/3500
COLLECTS AND STORES AN APPROPRIATE NUMBER NF BITS AND INTERPRETS THEM AS
A CHARACTER.,  SYNCHRONDUS TERMINALS REQUIRE SYNCHRONIZATION ¢"SYNC")
CHARACTERSs 1,E,» A CHARACTER DEFINED FOR THE PURPOSE OF ESTABLISHING
TIME~COORDINATION BETWEEN THE TRANSMITTER AND RFCEIVER STATIONS, CIN
USASCIT THIS CHARACTER 1St n16",) PRIOR 710 RECEIVING THE "SYNC"
CHARACTERSs THE RECEIVER STATION IS NOT SENSITIVE TD ANY OTHER CODE,
THE MINIMUM NUMBER NF THE REQUIRED "SYNC™ CHARAATERS DEPENDS UPON THE
SPECIFICATINONS 0OF THE PARTICULAR TERMINALS THF NUMBER MAY BE INCREASED
PROGRAMMATICALLY, THE "SYNG"™ CHARACTERS ARE NNT fOUNTED IN THE BRCC AND
NDT STORED IN MEMORY, THEY ARE ALSO IGNOREP IN THE TRANSPARENT MODE
OPERATIONS,

THIS METHOD GIVES A HIGHER TRANSMISSION RATE.

THE LINE ADAPTERS,

THE LINE ADAPTERS ARE DEVICES REQUIRED TO INTERFACE THE 1/0 CHANNELS AND
THE COMMUNICATION LINES, ONE LINE ADAPTER Is REQUIRED FOR EACH
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COMMUNICATION LINE, I.Ee» FOR A SINGLE LINF CONTROL ONE ADAPTER, FOR A
MULTI®LINE CONTROL AS MANY ADAPTERS AS THERE ARE THERE ARE COMMUNICATION
LINES CONNECTED TO THE I1/0 CHANNEL,

ADAPTERS PROVIDE SUCH INFORMATION TOD THE LINE CONTROLS AS CHARACTER
LENGTH» NUMBER OF START AND STOP BITS» TYPE NF TRANSMISSION (SYNCHRONOUS
OR ASYNCHRONNUS)s TYPE OF LINE CONTROLs ETC,

TO SUM UP» THE ADAPTER DEFINES THE CHARACTERISTICS OF THE REMOTE DEVICE
ATTACHED TO THAT LINEJ AN ADAPTER, DESIGNFD TO HANDLE THE SPECIAL
FEATURES OF THE ATTACHED REMOTE DEVICE, MUST CONNECT THE 82500/3500 AND
THE TELEPHONE LINE,

CODES.

IN ADDITION TO EBCDIC» THE B2500/3500 SYSTEM CAN HANDLE THE FOLLOWING
CODES:

1, BAUDOT CODE, THIS CODE SYSTEM IS USED BY TELETYPE MODEL 28
TELETYPEWRITER, FIVE BITS ARE USED TO REPRESENT A CHARACTERs GIVING A
TOTAL OF 32 VARIATIONS, 1.E.» 32 CHARACTERS. SINCE THIS IS NOT ENODUGH
TO MEET THE REQUIREMENTS OF THE ALPHA AND NUMERIC CHARACTERS» A SPECIAL
CODE, THE wSHIFT® CODE IS WUSED TO INDICATE WHETHER THE INCOMING
CHARACTER IS A "LETTER®™ OR A "FIGURE"™,

2, PTTC/6, THIS CODE IS USED BY THE I8M 1050 TERMINAL,

3,  ysAsCIl, (USA STANDARD CODE FOR INFORMATIAN INTERCHANGE)., THIS IS
AN 8 BIT CODE, 7 BITS REPRESENTING EVERY CHARACTER, PLUS ONE PARITY BIT.

THE CHARACTER SET CONSISTS OF 128 CHARACTERS, Or WHICH 34 ARE CONTROL
SYMBOLS. (ALSND REFFRRED TO AS "CANTROL CHARACTERSW,)

a, BCL (BURRDUGHS COMMON LANGUAGE). 7T=8IT ALPHANUMERIC CODE» AS
TRANSMITTED FROM THE B500 SERIES COMPUTER,

TRANSLATION TABLES ARE CHARTS SHOWING ONE OF THE ABOVE LISTED CODE SETS
AND THE CORRESPONDING EBCDIC CONES WHICH REPLACE THEM IN THE 8250073500
COMPUTER IF TRANSLATION IS REQUESTED, THE TABLES ARE SHOWN IN PART VI,»

IN THE SECTIONS DEALING WITH Tuf PARTICULAR HARNWARE THAT USES THAT CODE,
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THE B2500/3500 MASTER CONTROL PROGRAM PROVIDES THE OPTION FDR OBJECT
PROGRAMS TO INVOKE CODE TRANSLATION WITH THE READ OR WRITE REQUEST. IF
THE CODE TRANSLATION FACILITIES OF THE MCep ARE NOT USEDs IT IS THE
OBJECT PROGRAMS RESPONSIBILITY TO CONSTRUCT THF PRUPER CODE STRINGS FOR
COMMUNICATION WITH THE DESIRED DEVICE,

CONTROL CHARACTERS, (CONTROL SYMROLS.,)?

CONTROL CHARACTERS HAVE BEEN DEFINED BY THE USA STANDARD CODE FOR

INFORMATION INTERCHANGE SYSTEM TO INSURE THE ORpPERLY SEQUENCE AND PROPER
SEPARATINN OF MESSAGES BETWEEN TRANSMITTING STATIONS,

THESE CONTROL CHARACTERS HAVE SEVERAL FUNCTIONS:

1, THEY SERVE 70 ESTABLISH COMMUNICATION BETWEEN THE STATIONS WHICH ARE
READY TO TRANSMIT AND RECEIVING STATION(CS), WHICH MAY OR MAY NOT BE
READY Tn RECEIVE THE MESSAGE,

2, THEY DEFINE THE BEGINNING AND END OF THE MFSSAGES AND WITHIN THE
MESSAGES SEPARATE THE "HEADING™ AND THE “TEXT» (WHERE SUCH STRUCTURING
1S REQUIRED)s AND POSSIBLY OTHER PARTS. THE ®HEADING™ OF THE MESSAGE IS
A SEQUENCE OF CHARACTERS SENT BY THE TRANSMITTER AND MAY CONTAIN SUCH
INFORMATION AS ROUTING, PRIORITY, SECURITY, ETC, THE ®TEXT®™ PART OF THE
MESSAGE CONTAINS THE ACTUAL INFORMATION TO BE TRANSMITTED,

3, A CONTROL CHARACTER SIGNALS THE END OF AN ORDERLY TRANSMISSION,

CONTACT BETWEEN THE TRANSMITTER AND RECEIVFR MAY BE ESTABLISHED IN
SEVERAL WAYS, THE METHODS DEPEND ON THE TypE OfF EQUIPMENT USED AND WILL
BE POINTED OUT IN THE SECTION DEALING WITH THE INDIVIDUAL TERMINALS,
NOT ALL OF THE CONTROL CHARACTERS DESCRIBED ON THE FOLLOWING PAGES MAY
BE ALLOWABLE OR NECESSARY 1IN EVERY TYPE OF TRANSMISSION, THE READER
MUST REFER TO THE DESCRIPTINN OF THE SPECIFIC TERMINALS IN PART vI, TO
LEARN WHICH CONTROL CHARACTERS HE MAY USE IN HIS PROGRAM,

THE CONTROL SYMBOLS ARE DEFINED BY THE USA STANDARDS AND GRNOUPED IN
THREE CATEGORIES., A "CONTROL CHARACTER®™ IS DEFINED AS A CHARACTER
INTENDED TO CONTROL OR FACILITATE TRANSMISSION OF INFORMATION OVER
COMMUNICATION NETWNRKS, A ®FORMAT EFFECTOR® Is A CHARACTER WHICH
CONTROLS THE LAYOUT OR POSTTIONING OF INFORMATINN TN PRINTING OR DISPLAY
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DEVICES, AN "INFORMATION SEPARATOR™ IS A CHARACTER USED TO SEPARATE AND
QUALIFY INFORMATION IN A LDGICAL SENSE,

NUL NULL® THE ALL=ZEROES CHARACTER WHTCH MAY SERVE TO
ACCOMPLISH TIME FILL AND MEDIA FILL,

SOH START OF HEADINGt A COMMUNICATION CONTROL CHARACTER
USED AT THE REGINNING OF A SEQUENEE NF CHARACTERS
WHICH CONSTITUTE A MACHINE=SENSIBLFE ADDRESS
OR ROUTING INFORMATION, :
SUCH A SEQUENCE IS REFERRED TO AS A "HEADING"™, AN
STX CHARACTER HAS THE EFFECT OF TERMINATING A HEADING.

STX START OF TEXTt A COMMUNICATINN CONTRNL CHARACTER
WHICH PRECEDES A SEQUENCE OF CHARACTERS THAT IS Tn
BE TREATED AS AN ENTITY AND ENTIRELY TRANSMITTED
THROUGH THE ULTIMATE DESTINATINN, SUrH A SEQUENCE
IS REFERRED TO AS "TEXT", STX MAY BE USED TO TERMI=
NATE A SEQUENCE 0F CHARACTERS STARTENR BY SOH,

ETX END OF TEXTt A COMMUNICATION CONTROL CHARACTER
USED TO TERMINATE A SEQUENCE OF CHARACTERS STARTED
WITH STX AND TRANSMITTED AS AN ENTITv,

EQT END OF TRANSMISSTION: A COMMUNICATTON CONTROL CHARAC=
TER USED TO INDICATE THE CONcLUSINAN nE A TRANS~-
MISSTION» WHICH MAY HAVE CONTAINED NNF 0OR MORE TEXTS
AND ANY ASSOCIATED HEADINGS,

ENQ ENQUIRY! A COMMUNICATION CONTROL CHARACTER USED
IN DATA COMMUNICATION SYSTEMS AS A REQUEST FNR
A RESPONSE FROM A REMOTE STATINN, IT MAY BE USED
AS A "WHD ARE YOU™ (WRU) TD NBTAIN INENTIFICATION,

OR MAY BE USED 70 NBTAIN STATION STATUSs ETC,

ACK ACKNOWLEDGE: A COMMUNICATION CONTROL CHARACTER TRANSw
MITTED BY A RECETIVER AS AN AFFIRMATIVE RESPONSE TO THE
SENDER,

BEL BELLSY A CHARACTER FOR USE WHEN THFRE IS A NEED TO CALL

FOR HUMAN ATTENTION, IT MAY CONTRNL ALARM OR ATTENTION

L Y BV N e

ucviied
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BS

HT

LF

vy

FF

CR

S0

SI

DLE

BACKSPACE: A FORMAT EFFECTOR WHICH CANTROLS THE
MOVEMENT OF THE PRINTING POSITION NNF PRINTING
SPACE BACKWARD ON THE PRINTING LINE,

HORIZONTAL TABULATION: A FORMAT EFFECTOR WHICH CONTROLS
THE MOVEMENT OF THE PRINTING PAOSITION TO THE NEXT

IN A SERIES OF PRENETERMINED POSITIONS ALONG THE
PRINTING LINE, CAPPLICABLE ALSO Tn DISPLAY DEVICES

AND THE SKIP FUNCTION ON PUNCHED CARNS,)

LINE FEEDS A FORMAT EFFECTOR WHICH CNNTROLS THE
MOVEMENT OF THE PRINTING POSITION TO THE NEXT PRINTING
LINE, CAPPLICABLE ALSN TO DISPLAY NEVICES,)

VERTICAL TABULATIONS A FORMAT EFFFCTNR WHICH CONTROLS
THE MOVEMENT OF THE PRINTING POSITION TO THE NEXT IN
A SERTES DF PREDETERMINED PRINTING LTINES.

CAPPLICABLE ALSO TN DISPLAY DEVICES.)

FORM FEEDs A FORMAT EFFECTOR WHICH CANTROLS THE
MOVEMENT OF THE PRINTING POSITION TO THE FIRST PRE=
DETERMINED PRINTING LINE ON THE NEXT FORM

DR PAGE, (APPLICABLE ALSO TO DUYSPLAY DEVICES,)

CARRIAGE RETURNS A FORMAT EFFECTOR WHICH CONTROLS
THE MNVEMENT OF THE PRINTING POSITION TO THE FIRST
PRINTING POSITION NN THE SAME PRINTING LINE.
CAPPLICABLE ALSO TO DISPLAY DEVICES,.)

SHIFT OUTs A CONTROL CHARACTER INNICATING

THAT THE CODE COMBINATIONS WHICH rFOLIOW SHALL
RE INTERPRETED AS NUTSIDE OF THE cHARACTER SET
OF THE STANDARD CONE TABLE UNTIL A TSHIFT

IN® CHARACTER IS REACHED.

SHIFT INt A CONTROL CHARACTER INDTCATING THAT THE CODE
COMBINATIONS WHICH FOLLOW SHALL RF INTERPRETED ACCORD=™
ING TO THE STANDARD CODE TABLE.

DATA LINK ESCAPEs A COMMUNICATION CONTROL CHARACTER WHICH
WILL CHANGE THFE MEANING OF A LIMITED NUMBER OF CONTIGUOUSLY
FOLLOWING CHARACTERS, IT IS USFD FXCLUSIVELY TO PROVIDE
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SUPPLEMENTARY CONTROLS IN DATA COMMUNICATIONS NETWORKS,

DC1», DC2, DEVICE CONTROLS$ CHARACTERS FOR THE (ONTROL OF

PC3» DC4

NAK

SYN

ETB

CAN

EM

suB

ESC

ANCILLARY DEVICES ASSOCIATED WITH DATA
PROCESSING OR TELECOMMUNICATION SYSTEMS» MORE
ESPECTALLY SWITCHING DEVICES "ON®™ NR "OFF™,(IF
A SINGLE ®"STOP™ CONTROL IS REQUIRFD TO INTER=
RUPT OR TURN OFF ANCILLARY DEVICESs nC4 1S THE
PREFERRED ASSIGNMENT,)

NEGATIVE ACKNOWLEDGFs A COMMUNICATION
CONTROL CHARACTER TRANSMITTED RY A RFCEIVER AS A NEGATIVE
RESPONSE TO THE SENDER,

SYNCHRONOUS IDLEs A COMMUNICATION CONTROL CHARACTER
USED RY A SYNCHRONNUS TRANSMISSION SYSTEM IN THE
ABSENCE OF ANY OTHER CHARACTER TO PRAVIDE A SIGNAL
FROM WHICH SYNCHRONISM MAY BE ACHTEVED OR RETAINED,

END OF TRANSMISSION BLOCK: A COMMUNIRATION CONTROL
CHARACTER USED TO INDICATE THE ENp Or A BLOCK OF
DATA FOR COMMUNICATION PURPOSES, FTB IS USED FOR
RLOCKING DATA WHERE THE BLOCK STRUCTHRE IS NOT
NECESSARILY RELATED TO THE PROCESSING FORMAT,

CANCELt A CONTROL CHARACTER USED TO tNDICATE THAT
THE DATA WITH WHICH IT IS SENT IS IN ERROR OR IS TO
BE DISREGARDED,

END OF MEDIUMt A CONTROL CHARACTER ASSOCIATED WITH

THE SENT DATA WHICH MAY BE USED To INENTIFY THE

PHYSICAL END OF THE MEDIUMs OR THE END OF THE
USED OR WANTED» PORTION OF INFORMATIAN RECORDED
ON A MEDIUM, (THE POSITION OF THIS CHARACTER DOES

NOT NECESSARILY CORRESPOND TO THE PHYSICAL END OF
THE MEDIUM,)

SUBSTITUTE®Y A CHARACTER THAT MAY gE SURSTITUTED
FOR A CHARACTER WHICH IS DETERMINEND YO BE
INVALID OR IN ERROQR,

ESCAPE: A CONTROL CHARACTER INTENNED TO PROVIDE COOE
EXTENSION (SUPPLEMENTARY CHARACTERS) IN GENERAL
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INFORMATION INTERCHANGE. THE ESCAPE AHARACTER
TTSELF IS A PREFIX AFFECTING THE INTERPRETATION
NF A LIMITED NUMBER NF CONTIGUOUSI Y FOLLOWING

CHARACTERS.,
FS FILE SEPARATOR,
GS GROUP SEPARATOR,
RS RECORN SEPARATNR,
us UNTT SEPARATOR?

THESE INFORMATION SEPARATORS MAY RE SED WITHIN DATA IN
OPTINNAL FASHINN, FXCEPT THAT THETR WIERARCHICAL
RELATIONSHIP SHALL RFE$ FS 1S THE MAST INCLUSIVE.

THEN GS» THEN RS, AND US IS LEAST INALUSIVE,

(THE CONTENT OF FTLE» GROUP, RECORD AR UNIT ARE

NOT SPECIFTED,)

DEL DELETE: THTS CHARACTER IS USFD PRIMARILY TO
ERASE DR OBLITERATFE ERRONEOUS AR UNWANTED CHARACTERS
IN PERFORATED TAPE. ¢IN THE STRICT SFNSE DEL IS NOT
A CONTROL CHARACTER.)

SP SPACEt A NORMALLY NON PRINTING GRAPHTC CHARACTER
USED TO SEPARATE WARDS, IT IS ALSN A FORMAT
EFFECTOR WHIGCH CONTROLS THE MOVEMFNT OF A PRINTING
POSITION, ONE PRINTING POSITION FARWARN,
CAPPLTCARLE ALSO T9 NISPLAY DEVICFES:)
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PART I,

R2500/3500 DATA COMM 1/0 DESCRIPTORS,

THE GENERAL FORMAT NF THE DATA ¢NMM I/0 DESCRIPTNRS 1St

oP. CODE 2 DIGITS

Uu FIELD 2 DIGITS

VV FIELD 2 DIGITS

A=ADDRESS (BEG.ADDR,) 6 DIGITS

B=ADDRESS (END=ADDR,) 6 DIGITS

THE QPERATOR CNDES ARE:

NP. CODE FUNCTION VARIANT nlITg ALLOWED

32 READ TO CONTROL VisV2,VS,V7
AND VB=2 CONCURRENTLY

33 WRITE TRANSPARENT = READ

TO CONTROL Vi,Vv7

34 WRITE TO CONTRNOL Vis,V2sV3, Vs,
VS»V6sVT, V8

31 RUFFER EMPTY NONE

35 INPUT REQUEST ENARLE NONE

39 UNCONDITIONAL CANCFEL Visv?

37 CONDITIONAL CANCEL NONE

THE UU FIELD CONTAINS THE ADAPTER NUMBER, FNR STNGLE LINE CONTROLS IT
IS ALWAYS 00, FOR MULTI=LINE ¢ONTROLS IT IS A TWA=DIGIT NUMBER FROM 01%
THROUGH 36,

THE VV FTELD CONTATNS THE VARTANT DIGITS (8 BITS) WHICH ARE INTERPRETED
IN THE FOLLOWING MANNER:

ve 8 7 6 5 4 3y 2
setoes e S8 09 0P Rean

DIGIT #5 DIGIT #4

THE VARTIANT BITS TURNED ON (V = 1) ARE INTERPRETED:
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Vi = DIAL MODE OR DISCONNECT TELEPHONE LINF»
V2 = STREAM MODE,

V3 = FLIP TO READ CONTROL:»

V4 = FLIP TO READ TRANSPARENT,

V3 AND V4 CONCURRENTLY = AYTOMATIC POLLING,

V5
Vé
v7
vs

PRESET STX»

DELETE ETYX»

INHIBIT TIME OUT OR TRANSMIT BREAK:»
VDICE RESPONSE MODF

HWNn

V4 AND v8 CONCURRENTLY = TONE RESPONSF,
v8 AND V2 CONCURRENTLY = IGNORE ENQ.
Vis V5, V6, V7 MAY BE USED INDEPENDENTLY,

THE FOLLOWING VARTANTS USFD CONCURRENTLY ARF UNNEFINED, AND MAY CAUSE
UNPREDICTABLE RESULTSS

1. V2, V4, V8,
2. VZ’ \M.

DESCRIPTNR OPERATION,

READ TO CONTROL,

THIS OPERATOR CAUSES A RFAD FROM THE REMOTE DEVICE INTO ASCENDING MEMORY
LOCATIONS STARTING WITH THE A=ADDRESS UNTIL AN ENNING CONTROL CHARACTER
IS DETECTED, RUT NOT INTO THE R=ADDRESS,

AN ENDING CONTROL CHARACTER 1S DEFINED AS ANY CONTROL CHARACTER
RECOGNIZED BY THE LINE ADAPTER AS A CHARACTER WHTCH TERMINATES TWE 1/0
NPERATION,
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WRITE TRANSPARENT = READ TO CONTROL.

WRITE TO REMNTE DEVICE FRNOM ASCENDING MEMNRY LOCATIONS STARTING AT A=
ADDRESS» AND CONTINUE TO WRITE UNTIL B=ADNRESS 1S REACHED» REGARDLESS TO
THE OCCURRENCE 0OF ENDING CHARAGTERS, CONTINUE WITH READING FROAM THE
REMOTE DEVICE INTND ASCENDING MEMNDRY LOCATINNS STARTING AT B=ADDRESS
UNTIL AN ENDING CONTROL CHARACTER IS DETECTEND, RHT NOT INTO B=ADDRESS+
200,

WRITE TO CONTROL.

WRITE TN REMOTE DEVICE FROM ASCENDING MEMIRY LOAATIONS STARTING AT A=
ADDRESS AND CONTINUING UNTIL AN FNDING CONTROL cHARAQTER IS DETECTED BUT
NOT INTO THE R=ANDRESS.,

RUFFER EMPTY,

THIS DESCRIPTOR IS USED IN THE STREAM MAONE TN NOTIFY THE CONTROL, THAT
THE TRAILING 100=CcHARACTER RUFFFR HAS RFEN FEMPTIEN NR FILLED» AGCORDING
TO THE STREAM DNPERATION READ NR WRITE., (SFE THE DESCRIPTION DOF THE v2
FUNCTION,)

INPUT REQUEST ENABLE.

THIS DESCRIPTOR HAS THREE FUNCTINNSS
ON DIALED LINES?

IT RECOGNIZES THE RING INDICATOR, THIS MEANS THAT IT RECOGNIZES THAT A
REMOTE STATION IS CALLING THE CNOMPUTER ON A NIAED TELEPHONE LINE,

AFTER CONNECTION HAS BEEN ESTARLTISHED BETWEEN A REMOTE STATION AND THE
COMPUTERs AN ENARLE OPERATOR DISCONNECTS THE TE| EPYONE LINE,
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L2 2 X ] --ew - L L B 2 R R X X J -ees L L R X X J L A A 2 2 & X 8 N J

ON LEASED LINESS

THE ENABLE DESCRIPTOR RECOGNIZES THE INPUT REQUEST CHARACTER (ENQ),

UNCONDITIONAL CANCEL.

BRSPS PN NPT SRRUOOe®

THIS DESCRIPTOR CANCELS A PRIOR DESCRIPTOR UNCNANDITIONALLY, FURTHER
INPUT REQUESTS ARE IGNORED.

CONDITIDNAL CANCEL.,

THIS DOESCRIPTOR CANCELS A PRIOR DESCRIPTOR ONLY tF AN OPERATION IS NOY
IN PROGRESS, FURTHER INPUT REQUESTS ARE IGNOREN,

VARIANT OPERATIONS!

LA 2 3 E L L I L4 2 N X 3]

Vi = DIAL MODE (OR DISCONNECT),

THE DIAL NUMBER IS STORED IN MEMORY STARTING AT THE A~ADDRESS, TME
FIELD CONTAINING THE DIAL NUMBER MUST BE DECLAREN UNSIGNED NUMERIC AND
MUST CONSIST OF DIGITS ONLY., UNDIGITS ARE NOT PERMITTED, THE DIAL
FIELD MUST RE TERMINATED BY THE CONTROL CODE 1100 ¢BINARY)s WHICH IS THE
UNDIGIT *C", THE TOTAL NUMBER OF DIGITS MUST BF EVENs = IF IT IS NOT
EVENs» A FILLER DIGIT MUST BE ADDED. THE FILLER nIGIT MAY BE ANY DIGIT
AND MUST IMMEDIATELY FOLLOW THE UNDIGIT "c",

INFORMATION TO BE WRITTEN OR RECEIVED STARTS IN THE FIELD FOLLOWING
THE CONTROL (OR FILLER) DIGIT,

Vi USED WITH THE UNCONDITIONAL CANCEL CODE PERFORMS AN ENTIRELY
DIFFERENT FUNCTION: IT DISCONNECTS THE TELEPHONE LINE,

V2 = STREAM MODE.
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THIS VARIANT MAY BE USED WITH THE READ TO CONTRNL OR WRITE=TO=CONTROL
OPERATORS ONLY. ORDINARILY» INFORMATION IS TRANSMITTED BEGINNING FROM
THE A=ADDRESS UNTIL AN ENDING CONTROL CHARACTER 1S DETECTED» BUT NOT
INTO R=ADDRESS. HOWEVERs IF THE STREAM MADE VARIANT BIT IS SET»
INFORMATION WILL BE CONTINUALLY TRANSFERRED TO OR FROM CORE MEMORY UNTIL
AN ENDING CONTROL CHARACTER IS DETECTED. I.E.» BEYOND THE B=ADDRESS,
THE STREAM MODE OPERATION REQUIRES THAT THE 1/0 CONTROL BE NOTIFIED THAT
THE PREVIOUS 100 CHARACTERS OF THE BUFFER HAVF BFEN FILLED OR EMPTIED,
THIS IS ACCOMPLISHED BY THE RUFFER EMPTY OPERATOR, IF THE 1/0 CONTROL
DOES NOT RECEIVE THE BUFFER EMPTY DESCRIPTOR BETWEEN EVERY 100

CHARACTERS READ OR WRITTEN» THE STREAM MODE NPERATTYON STOPS.

IN STREAM MDDEs, INFORMATION TRANSFER BEGINS AT a=ANDRESS AND
CONTINUES UNTIL B=ADDRESS+200,

V3 = FLIP TO READ CONTROL,

e - OwSsw BPE oaBs PesEOSRe

THIS VARIANT MAY BE USED WiTH THE WRITE TO CONTROL DESCRIPTNR ONLY,
WHEN THE WRITE Tn CONTROL OPERATION IS FINIGHEDs THE VARIANT BIT
INITIATES A READ TD CONTROL FROM THE REMOTE DEVICE INTO ASCENDING MEMORY
LOCATIONS BEGINNING IMMEDIATELY AT THE LNCATION FOLLOWING THE CONTROL
CHARACTER WHICH TERMINATED THE WRITE TO COAONTRNL OPERATIONs UNTIL AN
ENDING CONTROL CHARACTER IS DETECTED» BUT NOT INTNn THE R=ADDRESSe THIS
TERMINATES THE READ TO CONTROL NPERATION,

V4 = FLIP TO READ TRANSPARENT,

THIS VARIANT MAY BE USED ONLY WITH THE WRITE Tn CNNTROL OPERATOR, WHEN
TUE WRITE TO CONTROL D0OPERATIAN Ig rINIGUED ny ENOOUNTERINA AN ENDINg
CHARACTER, THE VARIANT INITIATES A READ TRANSPARENT FROM THE REMOTE
DEVICE INTO MEMORY LOCATIONS BREGINNING AT THE | DCATION FOLLOWING THE
WRITE TO cONTROL®S TERMINATING CONTROL CHARACTER. AND CONTINUING UNTTL
THE B=ADDRESS IS REACHEDs RUT NNT INTO BR=ADDRESSe THE READ TRANSPARENT
NOES NOT END WHEN IT ENCOUNTERS AN ENDING CONTRNL CHARACTER,

AS IN ALL TRANSPARENT OPERATNRS, REACHING THE ENN=ADDRESS, WHEN CAUSED
BY THE READ PORTION OF THE DESCRIPTORs DOES NOT SFT THE ERROR CONDITION
(BIT #8) INDICATOR IN THE RESULT NESCRIPTOR., (SEE "RESULT DESCRIPTORS™,)

V3 AND V4 = AUTOMATIC POLLING,

S PeW PV ® woseEReEmUE MeRooEee R
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THIS COMBINATION OF VARIANTS INDICATES POLLING ¢OR SELECTION), 1IT IS
USED WITH A WRITE OPERATOR ONLYs AND INCLUDES PERFQRCE A FLIP 70 READ

(v3),

THE OUTPUT RUFFER NWILL CONSIST OF A SERIES OF CONTIGUOUS POLLING OR
SELECTIDON SEQUENCES: A WRITE=FLIP=READ WILL RE EYECUTED WITH THE FIRST
SUCH SEQUENCES IF A MESSAGE OTHER THAN NAK RETURNS, THE ENTIRE OPERATION
TERMINATES WITH THE CONTROL CHARACTER AT THE END OF THE MESSAGE,
OTHERWISE THE NAK IS DISCARDED AND ANOTHER wRITE=FLIP=READ IS
AUTOMATICALLY INITIATED WITH THE NEXT SEQUFNCF, IF ONLY NAK*S ARE
RETURNED, THE OPERATION IS TERMINATED B8Y TWO SUCCESSIVE ENDING
CHARACTERSs IF A MESSAGE IS RETURNEDs IT IS WRITTEN IN THE BUFFER AFTER
THE SEQUENCE THAT ELICITED THIS RESPONSE» OVFRLAYING SUCCESSIVE
SEQUENCES,

V5 = PRESET S§TX,

THE FIRST CODE SENT OR RECEIVED IS CONSIDERED TEXT AND IS USED IN
GENERATING THE LRC C(LONGITUDINAL REDUNDANCY CHFCKY» WITHOUT WAITING FOR
THE RECEIPT OF A STX CHARACTER,

V6 = DELETE ETX,

IN CASE OF WRITE=TO=CONTROL OPERATIONS THE CONTROL CODE DENOTING ETX IS
NOT TRANSMITTED, THE EOT FUNCTION IS IGNOREDs AND THE LRC IS NOT
GENERATED OR SENT,

V7 = INHIBIT TIME=OUT (OR BREAK),

THE TIME=OUT FEATURE IS INHIRITED ON THE RFAD PORTION OF THE OPERATOR,
WHEN USED WITH THE READ TO CONTROLs WRITE TO CONTRNL/READ TO CONTROL» OR
WRITE TRANSPARENT/READ TO CONTROL DESCRIPTORS.

WHEN USED WITH THE UNCONDITINNAL CANCEL DESCRIPTOR» THIS VARIANT
TRANSMITS A BREAK TO THE REMOTE STATION, THE RRFAK IS APPLICABLE ONLY

ON FULL DUPLEX DATA SETS., (SEE PART III,» THE "CANCEL REQUESTS",)
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V8 = VOICE RESPONSE MODE., (V4 AND V2 MUST BE ZER0D.)

THIS VARIANT CAUSES CHARACTERS RECEIVED FROM MEMORY TO BE SENT TO THE
VOICE RESPONDER, THESE CHARACTERS ARE USEND AS yOIcE TRACK ADDRESSES.,

V8 AND V4 CONCURRENTLY = TONE RESPONSE, (V2 MUST Brf ZERD,)

THIS COMBINATION OF VARIANTS ALLOWS THE CHARACTERS ™A™ AND "p" T0 R
SENT TO THE TONE RESPONSE ADAPTER TO SELECT A PARTICULAR TONE FOR A
PERIOD OF 200 TD 400 MILLISECONDS., ANY OTHER CHARACTER SELECTS NO TONE»
BUT ALLOWS A PAUSE FOR THE SPECIFIED PERIOD,

CHARACTER TONE (CYCLES PER SEC) TIME IN MIL.SEC=S
A 1017 200=400
8 20258 200=400
ANY DTHER THAN A OR B NO TONE 200=400

V8s V3 AND V2 CONCURRENTLY = IGNNRE ENQ,

LA 2 - e -m-"e - LA X KL 2 B L A 0 L X X J - LA X L X X J LA X X J

THIS VARIANT SgTTING CAUSES A RFAD OPERATION TO IGNORE THE RESPONSE CODE
“ENQ™,

RESULT DESCRIPTORS,

THE B2500/3500, WHEN OPERATING IN A DATA CNMMUNTCATION ENVIRONMENT,
GENERATES RESULYT DESCRIPTORS UPAON COMPLETION nNnF DATA TRANSMISSINN
OPERATINNS,

IT MUST BE REMEMBEREDs» THAT IN CASE OF A SINGLE LINE OPERATION, ONE
COMMUNICATION LINE IS CONNECTED TO ONE I/0 CHANNEL» WHEREAS IN A MULTI=
LINE OPERATION UP TO 36 COMMUNICATION LINES MAY BF CONNECTED THROUGH AN
EQUAL NUMBER OF LINE ADAPTERS TO ONE 1/0 CHANNFL, CONSEQUENTLYs THE
RESULT DESCRIPTOR NF THE SINGLE LINE ADAPTER I§ TWE SAMF AS THAT OF THE
/0 CHANNEL 7O WHICH 1T I§ CONNECTEDS THE RESULT DESCRIPTORS OF THE N
MULTI=LINE ADAPTERS ARE:» HGWEVFRn NIFFERENT FrROM THE RESULT DESCRIPTOR
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OF THEIR COMMON 1/0 CHANNEL,

IN THE FOLLOWING DESCRIPTION, A SEPARATE TABLF SH4OWS THE LAYOUT OF THE
MULTI=LINE CONTROL CHANNEL DESCRIPTOR., FOR REASONS EXPLAINED ABQVE» NO
SUCH TABLE 1S NEEDED IN CASE OF SINGLE LINE nPFRATIONS. THE ERROR
CONDITIONSs WHICH IN CASE OF A MULTI=LINE CONTROL ARE REGISTERED IN THE
1/0 CHANNEL DESCRIPTORs WILL BE INDYICATFD 1IN CASE OF SINGLE=LINE
CONTROLS IN THE PROCESSOR RESULT DESCRIPTOR,

THE DESCRIPTORS CONSIST OF 4 DIGITS (16 BITS), AnD THE INDIVIDUAL BITS
ARE REFERENCED IN THE NRDER SHOWN BRELOW?

Nt D2 D3 Da
0900 Ct ORI RSRREREOIRRRRITORTY
i 5 9 13
2 6 10 14
3 7 11 15
4 8 12 16

THE BITS, WHICH HAVE BEEN TURNED ON (BIT=1) ARF INTERPRETED AS FQOLLOWS?

NPERATION COMPLETE

EXCEPTION CONDITION

NOT READY = LOCAL C(LINE CONTROL SwITeH IN LOCAL)
DATA ERROR

ACR ("ABANDON CALL AND RETRY® =

DIALED LINE FAILS TD ANSHWER

WITHIN 7 TO 40 SECONDS,)

6 CANCEL COMPLETE
7 EQT
8

9

N W) e

ATTEMPT TO EXCEED MAX, ADDRESS
TIME 0OUT

10 MEMORY PARITY ERROR

11 WRITE ERROR

12 CARRIER LOSS

13 END OF STREAM OPERATION

4 AND 5 DATA tOSS

6 AND 7 RREAK DETECTED

14~16 RESERVED

THE DESCRIPTOR BITS IN THE MULTI=LINE CONTROL CHANNEL RESULT
NESCRIPTOR ARF INTERPRETED:
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PART Il. = B2500/3500 DATA COMM, FEATURES,

2 N -

5=12
13=16

NPERATION COMPLETE

EXCEPTION CONDITION

NOT READY = LOCAL

BUSY ADAPTER: 1=0 NESCRIPTOR NOT ACCFPTED OR
IDLE ADAPTER=CANCE( NOT ACCEPTED nR

BUFFER EMPTY DESCRIPTOR NOT ACCEPTED,
RESERVED

UNIT NO = O

RESULT NDESCRIPTORS AND HARDWARE ACTION,

IN THE TABLE BELOW THE FOLLOWING ABBREVIATIONS ARE USED?

MLC = MULTI LINE CONTROL»

SLC = SINGLE LINE CONTROL:.

ARD = ADAPTER RESULT DESCRIPTOR»

CHR = CHANNEL RESULT DESCRIPTOR»

PRR = PROCESSOR RESULT DESCRIPTOR,
CONDITION! HARDWARE ACTION? WHMEN CONDITION OCCURS:
NPERATION COMPLETE BIT 1 SEY

IN ARD

FLAG INDICATING SOME BIT 2 SET
EXCEPTION CONDITION IN ARD
STREAM MODE “INTERMEDIATE® 81v #1 SEY READ NR
COMPLETE (EVERY TIME THE IN ARD, WRITE
BR=ADDR., OR THE B+200
ADDR, IS8 REACHED.)
LOCAL DATA SET NOT MLCt AT START OF READ
IN READY STATUS? OPERATIONt RIT 3
POWER NOT ON» OR IN CHR, OR
IN "VOICE™ RATHER MLC?! DURING OPER.
THAN "DATA"™ MODE, BIT 3 IN ARD, WRITE

SLCY RIT 3 IN ARD,

DATA ERROR (MESSAGE OR BIT 4 IN ARD PLUS!
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CHAR, PARITY)

INVALID DESCRIPTOR

ACR

CANCEL COMPLETE

EOT

ATTEMPT TO EXCEED

MAX. ADDRESS

OR IN CASE OF STREAM MODE
OPERATION, BUFFER EMPTY
COMMAND NOT GIVEN IN TIME,

TIME OUT

MEMORY PARITY

ONLY ON READ:

INPUT CONTINUES UNTIL
ET¥s EOT, OR B=ADDR,
EQT ALSO SETS BIT 7.
B=ADDR, ALSD SETS

BIT 8,

LINE IS NOT DIS-
CONNECTED.

SLCtBIT 4 IN PRR
MLCIBIT 4 IN CHR
LINE DISCONNECTED

BIT 5 IN ARD
LINE DISCONNECTED

IF CANCEL TAKES
PLACEs BIT 6 IN ARD,
IF ANY CANCEL IS
SENT TO IDLE CONTROL
OR A COND, CANCEL 1S
RECEIVED WHILE NPER=
ATION IS IN PRNCESS
THE RITS SET ARE?
SLCt BIT 4 IN PRR
MLC?: BIT 4 IN CHR,

BIT 7 IN ARD SET,
LINE IS DIS*~
CONNECTED.,

IN CASE OF READ!
BIT 8 IN ARD SET.
IN CASE OF WRITE?
BITS 8 & 11 IN
ARD ARE SET,

LINE IS NOT DIS~
CONNECTED,

BIT 9 IN ARD SET,
LINE IS NOT DIS=-
CONNECTED,

BITS 10 & 11 1IN

PAGE

READ

READ
OR
WRITE

READ OR
WRITE
READ

OR
WRITE
oR
ENARLE

READ OR
WRITE

READ
OR

WRITE

READ NR
WRITE,

ONLY NN

25
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PARY 11, = B2500/3500 DAYA CNMM, FEATURES.,

ERROR

CARRIER LOSS
(MEANS: TRANS=
MISSION MEDIUM HAS
REEN INTERRUPTED)

DATA LOSS
(MISSED MEMDRY ACCESS
DR MISSED MLC CYCLE)

BREAK DETECTED

ARD ARE SET.
LINE IS NOT DIS-
CONNECTED,

BIT 12 IN ARD SEY
LINE IS NOT DIS=
CONNECTED,READ CON=
TINUES UNTIL TFRMIe=
NATED BY ETX, ENT»
OR B=ADDRESS, IF
ENTs SET ALSO

BIT 7+ IF B=ADDRESS»
DN TIME DUT AND

SET ALSO BITS 7,8,
AND 9,

BITS 4 & S IN

ARD ARE SET,

READ OPERAYION CON=
TINUES UNTIL ETX»
ENT» OR B=ADDRESS,
IF EOT, SET ALSD
BIT 73 IF R="ADDRESS
DN TIME DuT

AND SETY AL SO RITS

8 & 9,

WRITE QPERATION IS
TERMINATED AND RIT
11 IS ALSO SET,
LINE IS NOT DIS-
CNNNECTED,

SET BITS 6 & 7 1IN
ARDs LINE IS NOT
DISCONNECTED.,

WRITE

READ NNLY

READ
0OR

WRITE

WRITE ONLY
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PARY 1111,

PREPARING THE R2500/3500 SYSTEM FOR DATA COMMUNTCATION OPERATIONS,.

THE SYSTEM MUST BE CONDITIONED TN ENABLE IT TD HANNLE DATA COMMUNICATION
OPERATIONS,

t, THE McP IN CDRE MyUST BE AN MCP VERSION WTTH DATA COMMUNICATION
HANDL ING CAPABILITIES,

2. THE REMOTE DEVICES MUST BF INCORPORATED IN YHE SYSTEM
ENVIRONMENT,

THESE REQUIREMENTS MAY BE FULFILLED AT THE TIME THF SYSTEM IS LDADEDs OR
DYNAMICALLY LATERs WHEN THE SYSTEM IS ALREADY IN OPERATION. NORMALLY»
HOWEVERs, THESE REQUIREMENTS wOULD RE TAKEN CARE OF AT THE TIME OF
.OADING, I1,E,» AT "COLD START RAOUTINE®™ TIME,

1, PROCEDURE DURING THE "cOLND START"™ LOADING.

DURING THE »cOLD START® (| DADING OPERATION, THE SYSTEM LOADER CONTROL
DECK CONTAINS THE "MCP SPECIFICATION CARN™ (CARD %3 IN THE DECK)» WHICH
DESIGNATES THE MCP TO BE LNADEN, IF DATA COMMUNICATION OPERATIONS ARE
DESIREDs ONE OF THE FOLLOWING MCP VERSIONS MUST BRE SPECIFIED:®

CP14D cP20D CPanDd CP56D cr56C

IF MULTI=LINE CONTROL IS USED» EACH CHANNEL CONNEESTED TO THE MULTI™LINE
CONTROL MUST BE DECLARED THROUGH A “CHANNEL™ CONTROIL CARD. THE CHANNEL
NUMBERS MUST BE 20 OR GREATER. CHANNEL EXCHANGES ARE NOT PERMITTED» I+Ee»

EACH CHANNEL CARD MAY CONTAIN ONLY ONE INTEGER,

THE SEQUENCE OF THE CHANNEL CONTROL CARDS IN YHE SYSTEM LOADER CONTROL
DECk ESTABLISHES THE ORDER IN WHICH THE CHANNFL 1/0 RESULT DESCRIPTORS
WILL BE SCANNED, (SEE PART IIl,» THE "INTERROMATE REQUESTW,)

~ THE  *MULTI=LINE CONTROL™ ITSELF MUST BE DECLARED ON THE ®"UNIT CARD".
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SPECIFYING PERYPHERRL "URTY TYPE cOnE m127,

THE REMOTE DEVICES MUST BE TINTRNDUCED INDIVIDUALLY NN "UNIT CARD™ =S IN
THE FOLLOWING FORMATS

? UNIT <HARDWARE TYPE CODE> = <CC/U> SPD C(INQ) <¢ADAPTER 1D.> SM DIAL LOG
<DIRECTION>

WHERE
<HARDWARE TYPE CODE> IS A TWn NIAIT CODE NUMBER ASSIGNED TO THE

REMOTE DEVICES!

13 9350 TYPEWRITER

14 B606 NDLB TERMINAL

16 TWX (MODEL 33 AND 35 TELETYPEWRITERS)H
1?7 T1BM 1050

18 DCT 2000

20 ANOTHER B2500 OR 3500 SYSTEM

21 8A1 SYSTEM

24 TBM 1030

25 RURROUGHS TOUCH=TONE SYSTEM (BTT)

26 BURROUGHS INPUT=AQUTPUT DISPLAY SYSTEM (BIDS)
30 TC500

31 R300 NR B500 SERIES COMPUTER

CC = ON SINGLE LINE CONTROLS® CHANNEL #,
ON MULTI®LINE CONTROLS: THE ADAPTER POSITTON+19,
THE ADAPTER POSITION IS THE LOCATION NUMBFR OF
THE ADAPTER IN THE 1/0 CABINET. CC IS A UNIQUE
NUMBER» E+Ge» CC = 20 MEANS ADAPTER POSITTION 1,

U = ALWAYS 0 (7FRO).

CADAPTER 1,D.,> = IDENTIFIER OF { TO 6 CHARACTFRS, THE FIRST CHARACTER
MUST BE ALPHABETIC» THE REMAINING CHARACTERS MAY BE ALPHARETIC OR
NUMERIC. WITHIN THESE RESTRICTIONS ANY IDENTIFIFR MAY BE USED FOR ANY
ADAPTER AS LONG AS IT IS UNTQUE. NO TWN ADAPTERS MAY HAVE THE SAME
<ADAPTER 1.D.>s THE <ADAPTER IND.> WILL RE USFD aY THE OBJECT PROGRAMS
IN THEIR FILE DECLARATIONS,

DIAL = MUST BE GIVEN FNR SWITCHED LINES,
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= DATA COMM, MCP

OPTIONAL ENTRIESS

LoG

SPO = INDICATES THAT THE REMNTE DEVICE ATTACHEN TO THIS ADAPTER

1S TO BE HANDLED AS A REMQTE SsPO,

SM = REQUEST TO PRINT SYSTEM MESSAGES ON REMNTE SPO CENNECTED WITH
ANY PROGRAM INITIATED BY THE REMOTE SPn,

INQ = RESERVE A NON=OVERLAYABLE BUFFER FOR a NNN=REMOTE SPO DATA

COMMUNICATION DEVICE,

L0G = REQUEST THAT A LOCAL ¢ON SITE) LOG BE KEPY FOR THIS

REMOTE DEVICE,

DIRECTION = MAY SPECIFY IN (0OR) 0UT,

wIN® CAUSES A LOG TO BE KEPT OF THF SYSTEM MESSAGES COMING
FROM THE REMOTE DEVICE ON THAT CHANNEL» "0UT™ CAUSES THE
LOG TO BE KEPT NF THE SYSTEM MESSAGES GOING TO THE REMOTE
DEVICE ON THAT CHANNEL., IF BATH THE INCOMING AND THE
OUTGOING SYSTEM MESSAGES ARE TN BE ENTERED IN THE LODG» THE
<DIRECTION> OPTINN MUST NOT RE ySEn,

MENTIONED ABOVEs, THE LOG IS WRITTEN ON A 9=TRACK MAGNETIC

LABELLED "REMOTE/SPOLOG". IN UNBLNCKED RECORDS. THE USER

HAS TO WRITE HIS OWN PROGRAM TO PRINT THIS LOG FILE,

FORMAT OF THE REMOTE SPO SYSTEM MESSAGES.

COLS,

1=3
4=9
10=13
14=15
16=115

DATA

"LOG"

DATE CFORMATS MMDDYY)
TIME CFORMAT® HOURSMIN,)
CHANNEL NUMRER

TEXT OF MESSAGE

2., PROCEDURE DURING DPERATION OF THE SYSTEM,
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WRBE SeeE B ST POSEE eowe

THE WORKING MCP MAY BE CHANGED WITHOUT EXYECUTING A NEW COLD START
ROUTINE BY USING THE <MCPLDR> OR THE <DKDKLD» LOADER ROUTINES. IT IS
NOT POSSIBLE TO CHANGE THE NUMBER OF CHANNELS HMANDLED BY AN MCP WITHOUT
A COLD START,

REMOTE DEVICES MAY BE DELETED FROM THE SYSTEM ENVIRONMENT THROUGH USE OF
THE DL KEYBOARD INPUT MESSAGE,

REMOTE DEVICES MAY BE INTRODUCED INTO THE SYSTEM ENVIRONMENT BY THE
"UNIT® CONTROL CARD.(NOT TO RE CONFUSED WITH THE "yNIT® CARD USED IN THE
SYSTEM [ OADER,) THE TEXT OF THE <UNIT> CONTROL CARD MAY ALSO BE
COMMUNICATED TO THE SYSTEM IN THE FORM OF A CC KFYBOARD INPUT MESSAGE,

1T HAS BEEN MENTIONED IN THE PREVIOUS SECTIONs THAT THE <UNIT> LOAD CARD

MAY SPECIFY THE SM OPTION, REQUESTING THE PRINTING OF THE PERTINENT
SYSTEM DUTPUT MESSAGES ON THE REMOTE SPO WHICH INITIATED THE PROGRAM.

THE SAME May B8E ACCOMPLISHED WITH AN SM KEYRNARD INPUY MESSAGE, THE
PRINTING OF THE SYSTEM O0OuTPyT- MESSAGES MAY RE DISCONTINUED BY AN WM
KEYBOARD INPUT MESSAGE,

THE <ADAPTER 1IDe> SPECIFIED ON THE <UNIT> LLOAD CARD MAY BE CHANGED
THROUGH AN SI KEYBOARD INPUT MESSAGE, THE INTRODUCED NEW ADAPTER
IDENTIFIER LASTS ONLY TO THE NEXT HALT/LNAD,

THE CP KEYBOARD INPUT MESSAGE ALLOWS CHANGING DYNAMICALLY THE NRDER OF
SCANNING THE 1/0 COMPLETE RESULT DESCRIPTORS. A HALT/LOAD OPERATION,
HOWEVER» WILL RESTORE THE SCANNING ORDER ESTAR|ISHED BY THE COLD START
PROGRAM,

THE SL MESSAGE CAUSES THE LIST OF THE RFMOTE SPO=S IN THF SYSTEM
ENVIRONMENT Tn BE PRINTED,

THE ABOVE LISTED MESSAGES AND THEIR FORMATS ARF NESCRIBED IN DFTAIL IN
THE B2500/3500 MCP INFORMATION MANUAL,
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LA X 1 LA 2 2 J -» L X 3 2 B 5 3 J LI 3 X 2 K X ¥ 2 J L R L K A R B N & & § J

DATA COMMUNICATION CONSTRUCTS OfF THE B2500/3500 ADVANCED ASSEMBLER,

PEBE VSO TNNANSTET SOEPSOPTENES WS CNG STOCCNeTEE SYeeates LR R L2 X & B 1 J

NOTEs THE PSEUDD 0P, CODES SHOWN IN COLAMNS 14=17 MUST BE WRITTEN
EXACTLY AS SHOWN,

DECLARING A REMOTE DEVICE AS A FILE,

THE ORJECT PROGRAM, WHICH WANTS TO USE A REMOTF DEVICEs» MUST DECLARE
THAT DEVICE AS A FILE IN THE PROGRAM, THERE MUST BE ONE FILE
DECLARATION FOR EACH DATA COMMUNICATIONS ADAPTER OR LINE.

THE FORMAT OF THIS FILE DECLARATION IS

caLs., CONTENTS?

1 BLANK

2=7 SEQUENCE NUMBER

8=13 FILE NAME

14=17 FILE

19=21 BLANK

22=27 ADAPTER 1.De OR
"REMSPO", (*NATE 1)

28=33 BLANK

34=36 TYPE (#NOTE 2)

37 TRANSLATION (*NOTE 3)

38=51 BLANK

52=54 BLOCKING?

FOR STREAM MODE ONLY:IN02»
OTHERWISE BLANK

55 RUFFER TECHNIQUE (»NOTE 4)
B54=87 BL ANK

58=63 WTL (+ NOTE 5)

64=T70 BL ANK

NOTE 11

THIS 1.D, MUST BE THE SAME AS ON THE "UNIT CARN"
IN THE SYSTEM LOADER CONTROL DECK. = IF THIS
FIELD IS LEFT BLANK» THE MCP ATTEMPTS TO FINN AN
UNASSIGNED ADAPTER OF THE SAME HARDWARE TyPE,
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THE SIX CHARACTERS "REMSPO"™ IN THIS FIELD HAVE A SPECIAL MEANING.
IF AN DBJECT PROGRAM OPENS A FILE WITH "RFMSPO®" IN THE

<ADAPTER ID.,> FIELD OF THE FILE DECLARATION,

MCP WILL OPEN THE REMOTE DEVICE WHICH CAUSED THE PROGRAM T0O BE
EXECUTED» REGARDLESS OF THE <ADAPTER ID,> ASSOCIATED WITH THE
DEVICE ON THE <UNIT> L0OAD OR CONTROL CARD. (SEE ALSO "REMOTE
KEYBOARD CONTROL FACILITIES™ IN PART IlI.»

NOTE 23

A 3=CHARACTER SYMBOLIC NAME
OF THE REMOTE DEVICE FROM
THE FOLLOWING LISTS

TYP = B9350 TYPEWRITER

TRX = TWX

T50 = I8M 1050

T30 = IBM 1030

OLB = B606

D20 = UNIVAC DCT 2000

B35 = 83500 CAMPUTER

B25 = 82500 CNMPUTER

AALl = BA1

A3R = B83B3 (TELETYPE 28)

BYT = BURROUGHS TQUCHTANE VOICE RESPANSE

BDD = BURROUGHS DIGITAL DISPLAY

TCS = BURROUGHS TC 500

B05 ™ BURROUGHS 300 OR 500 SERIES COMPUTER
NOTE 33

N = NO TRANSLATION

T OR BLANK = STANDARD MCP TRANSLATION

F = NON=STANDARD IBRM 1030 OR 1050 TRANSLATION, OR
NON=STANDARD 1965 ASCII TRANSLATION,

MESSAGES FROM REMOTE SPO=S ARE ALWAYS TRANSLATED BY THE MCP INTO
STANDARD EBCDIC CODE» AND EXAMINED FOR POSSIBLE KEYBOARD INPUT MESSAGES,
THE DOBJECT PROGRAM USING REMATE SPO=S SHOULD ALWAYS EXPECT TD SEE

MESSAGES IN STANDARD EBCDIC CODE,
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NORS PSS P SUONSESSe POSTOOTE® eUwTeSTOSESEe

STANDARD TRANSLATION MEANS THAT LOWER CASE ASCII AND PTTC/6 CHARACTERS
ARE TRANSLATED TO LOWER CASE EBCDIC CHARACTERS» AND UPPER CASE ASCII»
PTTC/6» BAUDOT, AND BCL (BURRDUGHS COMMON LANGUAGF) CHARACTERS TO UPPER
CASE EBCDIC CHARACTERS,

IN CASE OF NON=STANDARD TRANSLATIONs BOTH UPPER ANn LOWER CASE ASCII AND
PTTC/6 ALPHABETIC CHARACTERS ARE TRANSLATED Tn UPPER CASE EBCDIC
ALPHABETIC CHARACTERS, THE TRANSLATION OF CHARACTERS» WHICH ARE
ACTUALLY TYPED IN LOWER CASE BUT WHICH ARE NOT ALPYABETIC CHARACTERSs IS
NOT AFFECTED RY NON=STANDARD TRANSLATION,

NOTE 41

B = ONE BUFFER» NO RECNRD AREA»
BLANK = ONE BUFFER AND ONE RECORD AREA.

THE DATA COMM MCP WILL MAKE USE OF RECORD AREAS ASSIGNED TO FILES, THE
DATA COMM MCP DDES NOT UTILIZE MORE THAN ONE INPUT=OUTPUT BUFFER AREA
PER DATA COMMUNICATION FILE. THERE IS NO RESTRIATION IN THE ASSEMBLER
LANGUAGE IN THIS RESPECT AND MNRE THAN ONE BUFFFR MAY BE ASSIGNED TO ALL
FILES,» BUT SINCE EACH DATA COMMUNICATION FILF IS ASSOCIATED WITH ONLY
ONE LINE» THERE IS NO ADVANTAGE IN HAVING ALTERNATF RUFFERS.

THERE IS AN ADVANTAGE TO HAVING A RECNRD AREA IF THE COMPUTER
APPLICATION INVOLVES A CONSIDERARBRLE AMOUNT OF NUTPUT OPERATIONS ON THE
REMOTE DEVICE, AN OUTPUT OPERATION IS A WRITE=TO=CONTROL OR A WRITE="
TRANSPARENT AS OPPOSED TO A WRITE=READ, THE AnvANTAGE GAINED IS DUE TO
THE FACT THAT THE PROGRAM IS FREE TO RUN IMMEDTATELY AFTER THE WRITE
INSTRUCTION IS EXECUTED» REGARDLESS WHETHER IT WAS BEEN COMPLETED OR NOT,
SINCE RECORD AREAS MUST RE OF THE SAME SI7ZE AS THF INPUT=DUTPUT BUFFER>»
THE SIZE OF THE PROGRAM WILL BE INCREASED BY THFIR USE.,

THE ABOVE CONSIDERATIONS DO NOT APPLY TO STREAM MOnE OPERATIONS.

NOTE 5t

WTL = IDENTIFIER OF 6 CHAR, FIELD SPERIFYING THE LENGTH NF THE
WRITE PORTION OF A WRITE TRANSPARENT/REAN=TN=CONTROL OR THE TOTAL
RECORD SIZE OF A WRITE=TO=CONTROL/REAn TRANSPARENT PSEUDO



PAGE 34
PART IIl, = ADVANCEN ASSEMBLER CNNSTRUCTS,

INSTRUCTION.

RECORD DECLARATIONS,

THE DATA COMMUNICATION MCP, IN NON=STRFEAM MODF, WANDLES ONLY UNBLOCKED
RECORD I/0 nNPERATIONS, IN STREAM MODE (SFE "STREAM MODE™ SECTION)
LOGICAL RECORDS MUST BE 100 CHARACTERS LONG» BLNCKFED BY TWO,

RECORD DECLARATIONSs AS SPECIFIED IN THE ADVANCFD ASSEMRLER LANGUAGE»
ARE REQUIRED,

CONTROL CHARACTERS, (CONTROL SYMBOLS.)

THE CONTROL CHARACTERS (SFE PART I,)» WHICH Tup PROGRAM IS GOING TO
USE»MUST RE DECLARED AS UN CNNSTANTS,

THE EBCDIC CODES FOR THE CONTROL CHARACTERS ARE THr FOLLOWING:

CONTROL EBCDIC

CHAR? cODE:
NUL 00
SOH 01
STX 02
ETX 03
HT 05
DEL 07
vT 08
FF oc
CR 00
S0 (1
SI OF
DLE 10
DC1 11
DC2 12
DC3 13
DCa 14
NL 15
BS 16
CAN 18

EM 19
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FS 1C
GS 10
RS 1€
us 1F
LF 25
ETB 26
ESC 27
ENQ 20
ACK ?E
REL ?2F
SYN 32
EOT 37
NCa 3¢
NAK 3D
SUB 3F

DELIM, CF

(THE LETTERS DENOTE "UNDIGIT"=S 10 THROUGH 15,)

THE OPEN REQUEST,

THE FORMAT 0OF THE OPEN REQUEST 18t

COLS. CONTENTS?
14=17 OPEN

18=19 TYPE OF OPEN
22=27 FILE NAME

THE “®TYPE OF OPEN™ PARAMETER SPECIFIES HOW THE REMDTE DEVICE IS TO BE
OPENED. THE VALUES OF THE PARAMETER ARFE INTERPRETFD:

INPUT,
AUTPUT,
INPUT/0UTPUT,
OUTPUT/INPUT,

W N . O
HHuan

THE FILE NAME MUST BE SHNWN AS IT APPEARS IN CALSe 8=13 OF THE FILFE
DECLARATION,

IN GENERAL» FILES MUST BF OPENED PRIOR TO THETR USE BY THE PROGRAM,
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WHEN REFERRING TO A REMOTE DEVICE» THE DPEN RFQUFST CAUSES THAT DEVICE
7O BE ASSIGNED TN THE ORJFECT PRNGRAM, AS MAy BF SEENs THIS STEP MUST
PRECEDE THE PROCENURE OF ESTARLISHING CONTACT RETWEEN THE COMPUTFR AND
THE REMOTE DEVICE,

A REMOTE DEVICE», WHICH HAS THE CAPABILITY 10 READ AND WRITE, MAY BE
OPENED AS INPUT/QUTPUT,

ESTABLISHING CONTACT BETWEEN THE CNOMPUTER AND THE REMOTE DEVICE(S).

AT THIS POINT THE ORJECY PROGRAM NOTIFIFD THE MCcP THAT IT INTENDS TO USE
THE REMDTE DEVICE SPECIFIED 1IN THE FILE nECLARATIONs AND THE MCP
ASSIGNED THAT DEVICE TD THE REQUESTING OBJECT PRAGRAM, NO CONTACT HAS
REEN ESTABLISHEND VYET BETWEEN THE COMPUTER AND THE REMDTE DEVICE, AND
THIS MUST RE THE NEXT STEP REFORE THE TRANSMITTAL OF INFORMATION CAN
REGIN,

CONTACT CAN BE ESTABLISHED IN SEVERAL WAYS», DEPENDING ON THE
CHARACTERISTICS OF THE REMOTE DEVICE AND THE COMMUNICATION NETWORK.

LET US CONSIDER THE FOLLOWING CASESs ASSUMINA TELEPHONE L INES AS
COMMUNICATION MEDIA,

1, SWITCHED MESSAGE NETWNRK:

Ay THE COMPUTER EXECUTES AN DBJECT PROGRAMs WHICH
WANTS TO COMMUNICATE WITH A REMOTE DEvICE. THE PROGRAM MOVES

- mm e o om sy em

THE TELEPHONE NUMBER (SEE PART II.» "VARIANT OPERATIONSY™, =
"yy = DIAL MODE"™)» WHICH MAY BE PART OF THE PROGRAM, 0OR MAY RE
DATA TN THE PROGRAMs» INTO THE FTRST PART OF ITS RUFFER AND

CEvrEany L ST o (V)

Es- A AMMAAMmA as A M et - MAMP Mo TP smems MR a
CACLUILO? no [ ] FRJUNRAM MHV RCLWYLIC s UINEL P e rULLUNING

PSEUDD=0PERATORS?S

READ=TO=CONTRNOL
WRITE=TO=CONTROL
WRITE=TO=CONTROL/READ=TO=CONTROL
WRITE=TO=CONTROL/READ TRANSPARENY
WRITE TRANSPARENT/READ=TO=CNNTROI

THE TELEPHONE NUMBER 1S NOW NDIALEN By THE COMPUTER AND THE
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LA L X ] awew - L 2 2 & R B 3 ] (2 2 2 X ¥ K8 3 J L X L 2 X L 2 2 2 B K 1

B

OPERATION BECOMES COMPLETE AND THE RESULT DESCRIPTOR STORED
WHEN THE REMOTE DEVICE RETURNS AN ANSWER TO THE CALL. THE
ANSWER OF THE REMOTE DEVICE MAy nE THE "ACK"™ CONTROL
CHARACTER:» IF IT IS READY TO RECETVE, NR THE "NAK®™ CONTROL
CHARACTER» IF IT IS NOT READY, IT ls THE OBJECT PROGRAM=S
RESPONSIBILITY TO TAKE THE NECESSARY ACTION IN EITHER CASE,

WHEN THE REMOTE NPERATOR DIALS THE CNMPUTER, THE REMOTE DE=

VICE CAN ESTABLISH CONTACT ONLY IF THE COMPUTER EXECUTED
PREVIOUSLY AN ENABLE INSTRUCTTON, Sn THAT IT RECOGNIZES THE
RING INDICATOR, (14Ee» THE FAcT THAT THE TELEPHONE IS
CALLING,) THE REMATE DEVICE MAY oW DIAL THE COMPUTER
(PROGRAMMATICALLY» NR THE OPERATNR MANUALLYs DEPENDING UPON
THE CAPABILITIES OF THE REMOTE DEvICE)» AND WHEN THE RING
INDICATNR IS RECQGNIZED» THE 1/0 nPERATION BECOMES CNMPLETE,

2. LEASED (OR PRIVATE) LINE NETWNRK?

REMOTE DEVICES DO NOT HAVE THE ARILITY TO INITIATE
TRANSMISSION UNLESS THEY ARE ADDRESSEns POLLENs OR ENABLED RY
THE COMPUTER, SOME REMOTE DEVICFS HAVE NEITHER POLLING
SEQUENCES» NOR THE CAPARILITY Tn <QESPOND TO AN ENABLE
DESCRIPTOR. SUCH DEVICES START TRANSMTSSION WHEN THF COMPUTER
ANDRESSES THEM WITH AN 1/0 DESCRIPTNR,

THE COMPUTER MAY CONTACT REMOTE DEyICFS BY TRANSMITTING THEIR
ADDRESSING OR POLLTING SEQUENCES. ADNDRESSING OR POLLING
SEQUENCES ARE CHARACTER SEQUENCES DEFINEN FOR SUCH PURPOSE AND
ARE PARTICULAR TN THE TYPE 0NF HARDWARE, (PART VI1,,
INDIVIDUAL DESCRIPTION OF REMNTE DEVICES,) ADDRESSING IS
USEDs» IF THE COMPUTER WANTS TO TRANSMIT INFORMATION TQ THE
REMOTE DEVICE» POLLING IS USED WHEN THE COMPUTER AUTHORIZES
THE REMOTE DEVICE TO TRANSMIT,

IF THE POLLED REMNTE DEVICE HAS NOTHING TO TRANSMIT AT THE
TIME WHEN THE COMPUTER TRANSMITS ITS PALLING SEQUENCF, IT MUST
WAIT UNTIL THE CNOMPUTER POLLS AGAIN,

THOSE DNEVICES» HOWEVER», WHICH HAVF TWUE CAPABILITY TO RESPOND
TO AN ENABLE DESCRIPTOR WITH AN "FNQ» CONTROL CHARACTERs MAY
RE PLACED IN AN FENARLED CONDITION Ry THE COMPUTER AND WHEN THE
REMOTE DEVICE IS READY TO START TRANSMISSINNs THE NPERATNR
DEPRESSES THE "ENQ™ XEY ON HIS CONSNLF THEREBY CAUSING AN I/0
COMPLETE, THIS ACTTON LOCKS NUT ALL THE OTHER REMOTE DEVICES
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ON THAT CHANNEL» ESTABLISHES THFE nATA LINK RETWEEN THE
COMPUTER AND THE RESPONDING REMOTE NEVICE», AND TRANSMISSION
MAY BEGIN,

THE ENABLE REQUEST.

LA X ] LA E X & 2 J LA L X N X B 3 J

THE ENABLE REQUESTs THE USE NF WHICH HAS BEEN OUTLINED ABOVE, HAS THE
FOLLOWING FORMAT:

COLS., CONTENTS?H

14=17 ENBL

22=27 FILE NAME

46=51 ACTION LABEL C(OPTINNAL)

THE ACTION ABEL IS A RETURN POINT TD WHTICH THE NOBJECT PRNGRAM IS
RETURNED AFTER THE EXECUTION OF A ®wAIT®» REQUEST,

1T HAS ALRFEADY BEEN MENTIONEND TN PART T11.s THAT THE ENABLE DESCRIPTOR
DISCONNECTS THE TELEPHONE LINFs IF EXFCUTFD AFTFR CONNECTION HAS REEN
FSTARLISHED, IN NTHER WORDS» IT FUNCTINNS IN THE SAME MANNER AS AN
UNCONDITIONAL CANCEL,

THE FILL REQUEST,

REMOTE DEVICESs, WHICH ARE CONNECTED THROUGH PRIVATE OR LEASED LINES TO
THE COMPUTERs» AND WHICH HAVE NO CAPARILITY TO RESPOND TO POLLING OR
ENABLINGs MUST BE ADDRESSED RY THE COMPUTFR WITH AN 1/0 DESCRIPTOR
BEFORE THEY CAN START TRANSMITTING,

THE 1/0 DESCRIPTNRS RETURN CONTROL T0O THE NBJFCT PROGRAM ONLY WHEN THE
OPERATION BECOMES COMPLETE» AND SINCE IT IS UNPRENICTABLE WHEN A REMQOTE
DEVICE wWILL HAVE INPUT TN TRANSMIT,THE 0B, )ECT PRNOGRAM COULND REGAIN
CONTROL ONLY AFTER AN UNPREDICTARLE PERIOD 0OF WAITING

THE FILL PSEuUDD OPERATOR SERVES TN SOLVE TH!S PROALFMs. UPON RECEIPT OF
A FILL REQUEST» THE MCP INITIATES THE INDICATED I/0 OPERATION FOR THE
RUFFER AND IMMEDIATELY RETURNS CONTROL TO THF 0aJfFCT PRNGRAM, TOD USE
THE FILL REQUESTs» THE PRNGRAM SHOULD HAVE A aUFFER AND A WNRK AREA
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DECLARED., (WITHOUT A WORK AREA THE DESIRED BUFFFRING EFFECT IS LOST.)
THE FORMAT OF THE FILL REQUEST:!

COLS., CONTENTS:

1 BLANK

2=7 SEQ. NUMBER (NPTIONAL)

8=13 LABFL COPTINNAL)

14=17 FILL

18=21 VARIANTS (OPTTONAL)Y

22=27 FILE NAME

28=30 BLANK

31 S (NPTIONAL» STREAM MNDE,s
SEE =0 REQUESTS)

32=33 BLANK

34=39 PSEUDN=0P,CONE (#NNTE 1)

40=45 BLANK ,

46=51 ACTION LABEL (QPTINNAI)

5172 BLANK

THE FOLLOWING VARIANTS ARE ALLOWED WITH THE FIL) RFQUEST!

HOWEVER, THE VARIANTS ALLOWED TN A PARTICULAR FI|L REQUEST DEPFND UPON
THE I=0 PSEUDD OPERATOR SPECTFIED IN COLUMNS 3439, (SEE EXPLANATION OF
THE VARIANTS IN "I/N REQUESTS™ SECTION,)

NOTE 1t THE FILL MAY SPECIFY ANY ONE OF THE FOLLOWING 1/0 PSEUDD
DPERATORS?

REED RITE WCRC WCRT WYRC

THE ACTION |LABEL 1IN COLS. 46=51 DESIGNATES A PNINT IN THE PRNGRAM TOD
WHICH RETURN IS MADE, IF THE FlLI DPERATION BFCOMES COMPLETE AFTER THE
EXECUTION OF A WAIT PSEUDO OPERATION.

TO ACCESS A "FILLED™ RECORD, THE OBJECT PRNGRAM MUST PERFORM A READ
REQUEST THAT MATCHES THE READ OPERATINN DANE BRY THE FILL. IF THE 1/0
OPERATION INITIATED BY THE FILL 1S COMPLETEs THE 1/0 REQUEST MAVES THE
DATA FROM THE BUFFER TO THE RECORD AREA, 1IF THE DPERATION IS NOT
COMPLETE» THE 1/0 REQUEST WAITS FOR COMPLETINN aEFORE IT PERFORMS THE
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MOVE,

THE WAIT REQUEST,

AFTER THE 0BJECT PROGRAM EXECUTED ONE OR MORE ENSBLE OR FILL REQUESTS,
IT MAY CONTINUE PROCESSING» OR IT MAY HAVE TN WATT UNTIL SOME INPUT IS
RECEIVED FROM THE REMDTE STATIONCS), THE WAIT eoSEnDN OPERATOR SERVES TO
SUSPEND PROCESSING OF THE PRNGRAM, IT DOFS NOT AFFECT ANY DTHER
PROGRAMS IN THE MIX,

IT FUNCTIONS IN THE FOLLOWING MANNER?

1. IT SUSPENDS THE ORJFCT PRNGRAM IINTTI A RESPNNSE TN AN ENARLF NR
THE COMPLETION OF A FTLL REQUEST 0OCCuURS, AT THAT TIME CONTROL IS
RETURNED TO THE ACTION LAREL IN THE DRJELT PRNGRAM GIVEN WITH THE
ENABLE 0NR FILL REQUEST FNR THATY NDEVICE. TF NO ACTION LAREL WAS
GIVEN» THE PROCESSING CONTINUES AT THE STATEMENT IMMENIATELY
FOLLOWING THE WAIT REQUEST,

2. OPTIONALLY» THE WAIT REQUEST MAY RF PROGRAMMED TN PLACE THE
NBJECT PRNGRAM IN WAIT STATHS UNTIL A SPFCIFIED NUMRER NF SECONNS
HAVE ELAPSEND NR UYNTIL A PREVIQUSLY INTTIATED FILL NR FENABLE
OPERATION RECOMES COMPLETE, WHICHEVER 0OCCURS FTRST,

THE FORMAT OF THE WALIT REQUEST 1S3

COLS. CONTENTS?
14=17 WATT
22=27 ACTTON LABEL OR ZERODES,

IF  THE WAIT CONSTRUCT SPECIFYING A PERIOD OF TIME IS USED, THE LABEL IN
THE ADDRESS FIELD MUST BE THE ADDRESS OF A FYVE DIGIT UN CONSTANT,
CONTAINING THE WAITING TIME EXPRESSED IN SECONDS,

TIF YIME 1S NOT SPECIFIED» THFE A~ADDRESS FIELD MUST CONTAIN ZEROES,

ook
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THE ENABLE AND FILL REQUESTS PERFORM ESSENTIALLY STMILAR FUNCTIONS, 1,E,»
THEY SERVE NNTICE TO THE REMOTE DEVICES THAT AN ORJECT PROGRAM IN THE
COMPUTER IS IN A READY STATUS TO SEND OR RECFIVE INFORMATINN, THE
HARDWARE CAPARILITIES OF THE REMOTE DEVICES DECTIDE WHICH OF THE TwWD
PSEUDO OPERATORS SHOULD BRE USED BY THE PROGRAM,

THE WAIT REQUEST IS A NECESSARY TOOL FOR THFE PROGRAMMER TO TIME THE
INTERACTIONS 0OF THE PROCESSING ORJECT PROGRAM ANn THE INFORMATION FLOW
RETWEEN THE ORJECT PROGRAM AND THE REMDTE DEVICFS.

IF MORE TYHAN ONF I/0 COMPLETFE OCCURS AT A GIVEN TIME» THE ENABLE AND
FILL COMPLETES ARE SERVICED IN THE ORDER NF PRINRITIES ESTABLISHED AT
THE TIME OF THE ¢OLD START LNANING » OR BY THE P wEYBOARD INPUT MESSAGE,
(SEE FOR DETAILS PART IIl,» MCP SECTION,)

THE SEGMENT CONTAINING THE ACTION LABFL GIVEN IN THE FILL DR ENABLE
REQUESTS MUST BE PRESENT IN €NRE AT THE TIuE THE WAIT REQUEST IS
EXECUTED,

THE 1/0 REQUESTS.,

THE ADVANCED ASSEMBLER LANGUAGE NFFERS FIVE 1/0 CONSTRUCTS!

PSEUDO 0P, CODE? OPERATIONS

REED READ TO CONTROL

RITE WRITE 7O CONTRNL

WCRC WRITE TN CONTRNL = READ TO CONTROL
WTRC WRITE TRANSPARENT = RFAD TO CONTROL
WCRT WRITE TO CONTRNL = READ TRANSPARENT

THE FORMAT 0OF THE 1/0 REQUESTS 1S3

coLsS., CONTENTS!
2=7 SEQUENCE NUMBER (NPTINNAL)
8=13 LARBFEL (OPTIONAL)

14=17 PSFUIDN OP, COANE
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LA X B J LA & X J - LA K K L B B X J LA R N 8 § X R 1§ J LR L R A L & 2 & B 2 J

18=21 VARTANT CHARACTFR ¢+NNTE 1)
22=27 RECNRD NAME,
FOR REED ONLY: FILF NAME
31 S (NPTIDNAL, STREAM MNDE, SEE « NOTE 2)
34=39 END OF FILF LABEL ¢NPTINNAL)

NOTE {3 THE VARIANT CHARACTERS (SEE PART Il.» "VARIANT OPERATIONS")
ARE THE FOLLOWING:

VARIANT NPERATINNG

DIAL

NELETE ETX

POLL

IGNORE EN@Q

TONE RESPUNSE
TIME DUT INHWIBIT
VOICE RESPONSE
PRESET STX

X < -40DVMI
AR AN

THE PSEupD nP, ¢NDE DETERMINES WHICH NF THE VARTANT CHARACTERS MAY BE
USED IN CONJUNCTION WITH IT:

PSEUND OP. VARIANTS ALLOWEDS

CNDEs

REED D T X @

RITE n X E VvV R
WCRC n ¥ X E v P Q
WTRC n T

WCRY I §

NOTE 2t STREAM MNNF OPFRATION TS ALINWED ONLY WITH THE REEDs RITEs AND
WCRC REQUESTS,

THE PSEyYnD0 OPERATNRS ARE ACTUALLY MACRD GENERATNRSs WHICH PASS TD THE
MCP THE ADDRESS OF THE FIB OF THE FILE INVAOLVED IN THE OPERATION, THE 1/
N DESCRIPTOR AND VARIANT OPERATORS WHICH ARE T0 mE EXECUTEDs AND OTHER
INFORMATION CONCERNING OPTINNAL REQUESTS, THE REAUFST 1S THEN FXECUTED
RY THE MCP,

READ=TO=CONTRNL ., (REED)

PSP E RSO T SIERES -
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THIS PSEUDD ONPERATOR MAKES THE NEXT I.nGIcal RECORD FROM A DATA
COMMUNICATION FILE (REMDTE DFVICF) AVAILABLE TGO THF PROGRAM,

IF THE PROGRAM HAS ONLY A BUFFFR DECLAREDs, MCP INITIATES THE OPERATION
FOR THE BUFFER AND CONTROL 1S RETURNED Tn THE OBJECT PROGRAM UPON
COMPLETION OF THE REQUESTED NPERATION,

IF THE PROGRAM HAS A BUFFER AND A WORK ARFA, THF RECORD IS MOVED FROM
THE BUFFER TO THE WORK AREA AND CONTRNOL 1S RETURNED TO THE OBJECTY
PROGRAM ONLY AFTER THE RECORND HAS BEEN PLACED IN THE WORK AREA,

WRITE=TN=CONTROL, (RITE)

THIS PSFUDD OPFRATOR RELEASES ONF LOGICAL RECORN TN A DATA COMMUNICATION
DUTPUT FILE (1,E.s THE REMOTE DEVICE),

If THE PROGRAM HAS ONLY ONE BUFFER, AND NN WORyk AREA, MCP INITIATES THE
WRITE OPERATION FNR THE BUFFER AND CONTRNL 1S RETURNED TO THE ORJECT
PROGRAM UPON COMPLETION OF THE OPERATION,

1IF THE PROGRAM HAS A WORK AREA IN ADDITION TO THE BUFFER, THIS OPERATOR
MOVES THE RECORD FROM THE wORK AREA TO THE BUFFER» AND RETURNS CONTROL
TO THE OBJECT PROGRAM AFTER INITIATION OF THE I/0 NPERATION,

WRITE=TO=CONTROL /READ=TO=CONTROL,(WCRC)

THIS PSEUDO OPERATNR RELEASES A LNGICAL RECARD FOR A DATA COMMUNICAT]ION
OUTPUT FILE (l.Ess A REMOTE DEVICE)s THEN FLTPS TO READ AND MAKES THE
NEXT LOGICAL RECORD FROM THE DATA COMM., INPUT FTLE AVAILABLF 70 THE
PROGRAM,

THE WRITE T0O CONTROL PART OF THE OPERATINN STNPS AT THE ENDING CONTROL
CHARACTER3 THE RESPONSE FROM THE REMNTE DEVICF (THE READ TO CONTROL
PART) IS READ INTO THE RUFFER AREA FOLLOWINA THE ENDING CONTROL
CHARACTER 0OF THE WC PORTION OF THE MESSAGE. OTH THE WC AND THE RC
PORTIONS OF THE MESSAGE MAY RE OF VARIABLE LENGTH.
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IT IS AN FRROR CONDITINN, IF THE WC PORTINN NOEs¢ NOT DETECT AN ENDING
CONTROL CHARACTER AND CONTINUES TO WRITE uUP Tn TWE R=ADDRESS. AT THIS
POINT THE O0PERATION IS STOPPED RY THE HARDWARFs AND THE RC PORTION IS
ABORTED,

WRITE=TD=CONTROL/READ TRANSPARENT,(WCRT)

THIS OPERATOR WRITES A LOGICAL RECORD TO THfr ReMNTE DEVICE BEGINNING
FROM THE A=ADDRESS» UNTIL AN ENDING CONTROL CHARACTER IS DETECTED, THEN
IT FLIPS TN READ THE RESPONSF FROM THE REMNTE nEVICE INTO THF BUFFER
AREA, STARTING AT THE LOCATINON FNLLOWING THE ENNINs CONTROL CHARACTER OF
THE WRITE PNRTION OF THE OPERATIONs UNTIL THE FNDING LOCATION SPECIFIED
RY THE BR=ADDRESS IS REACHED, BUT NOT INTOD R=ADDRESS,

A READ OR WRITE ©70 CONTROL™ OPERATION ENPS, WHEN IT ENCOUNTERS AN
ENDING CONTRNL CHARACTER, A TRANSPARENT O0OpFRATION (READ OR WRITE)
TREATS ALL CONTROL CHARACTERS AS NNRMAL CHARACTFRSs TeFEes IT DISREGARDS
THE SPECIAL FUNCTIONS ASSIGNED TN CONTROL CHARARTERS,

(FOR EXAMPLE, BY IGNDRING THFE SPECIAL SIGNIFYCANCE O0F THF END OF
TRANSMISSION (ETX) CONTROL SyMBOLes IT CAN WRTTE OR READ A FULL BUFFER
LENGTH,)

IN THIS CASEs AS IN THE CASE OF WCRC» IT IS AN ERROR CONDITION AND THE
READ TRANSPARENT PART OF THE O0PERATION IS ABNRTEDs IF THE WRITE TO
CONTROL PART IS NOT STOPPED RY A CONTROL CHARACTER BEFORE IT REACHES THE
BR=ADDRESS,

WRITE=TRANSPARENT/READ=TO=CONTROL, (WTRC)

THTS PSEUDD OPFRATOR INITIATES A WRITE TRANSPARENT OPERATINN, THE
LENGTH OF THE WT MUST BE SPECIFTED IN THE FTILE NERLARATION (SEE #NOTE 5
IN "DECLARING A REMOTE DEVICE AS A FILE®™ SECTION)s THE RESPONSE 1S READ
INTD THE AREA IMMEDIATELY FOLLOWING THE WT PORTION AND IS LIMITED IN
SIZE T0O 100 CHARACTERS, THE READ PORTION Is TFRMINATED BY AN ENNINgG
CONTROL CHARACTER,

THIS REQUEST IS APPLICABLE ONLY TN B25 OR R35 ADAPTERS AND IS INTENDED
T0O BE USED ONLY IN COMPUTER=TO=CAMPUTER COMMUNICATTON,
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g % % W

THE PSEUDD OPERATORS DESCRIRED TN THE LAST THREE SECTIONS (WRITF < FLIP
TO READ) HAVE REEN SPECIFICALLY DESIGNED FNR NATA COMMUNICATIONS
APPLICATIONS, GENERALLY SPEAKINGs EITHER THF WRITEs OR THE RFAD PART
SERVES TO TRANSMIT SOME CONTROL MESSAGF. EoG.» THE WRITE MAY CONSIST
NF SOME ADDRESSING SEQUENCEs NR FNRMAT EFFECTNRSs AND THEN FLIP TN READ
IN ORDER TO RECEIVE THE INPUT DATA3 OR IT MAY WRITE AN NUTPUT RECORD TO
THE REMNTE DEVICE AND THEN FLIP TD READ A CONTROL MESSAGE FROM THE
REMOTE DEVICEs SUCH AS AN ACKNOWLENGEMENT NR A NEGATTVE ACKNOWLENGEMENT,

ok ko k

STREAM MODE AND THE "REDY" PSEUDT 0P, CODE,

IF THE VARIANTY DIGITS IN THFE DESCRIPTOR INDICATE STREAM MODE OPFERATION,
THE READ~=TO=CONTRNOL DESCRIPTORSs, WRITE=TQ=CNNTRNL DESCRIPTORSs AND ROTH
PORTIONS OF WRITE=TO=CONTROL/REAN=TO=CONTROL NESCRIPTORS OPERATE IN A
CONTINUDUS STREAM MODE, THIS MEANS THAT INFORMATION IS CONTINUALLY
TRANSFERRED TO OR FROM CORE MEMQORY UNTIL AN ENDTNG CNONTROL CODE» SUCH AS
ETX OR EOT» IS TRANSMITYTED,

STREAM MODE OPERATION IS BEST EXPLAINED BY USE NF AN EXAMPLE! A PROGRAM
WISHES TO READ A PAPER TAPE FROM A REMOTE DEVICE WHICH IS CONNECTED TO
THE COMPUTER ON A DTALED LINE, THE TAPE HAS A NUMaER OF VARIABLF LENGTH
RECORDS» EACH NF WHICH IS TERMINATED BY A CARRTAGE RETURN CHARACTER.
THE TAPE IS TERMINATED BY AN ENT CHARACTERs WHTICH DISCONNECTS THE LINE
WHEN IT IS READ.

SINCE THE PROGRAM CANNOT HAVE AN INFINITELY LARGF RUFFER, AND ASSUMING
IT CANNNT STOP THE REMOTE TAPE READER AFTER IT BEGINS OPERATIONs THE
TAPE IS READ INTND CORE IN STREAM MODE AND wRITTEN ON DISK IN 100
CHARACTER RECDORDS. WHEN THE ENT CHARACTER IN THF TAPE IS READ AND THE
LAST 100 CHARACTER RECORD HAS REEN WRITTEN NN nISKs THE DISK FILE IS
CLOSED AND THEN REOPENED AS INPUT., THE DISK FILE NOW MAY BE READ AND
THE INFORMATION CONTAINED ON THE ENTIRE TAPE PRNCESRSED,

THE FIRST INSTRUCTION 710 READ A REMOTE FILE CONTAINS DIAL AND STREAM
MODE BITS 1IN THE DESCRIPTOR VARIANTS, AT TWE FXECUTION OF THE FIRST
STREAM MNDE READ ON A FILEs THE PRNGRAM IS MARKFD wATTING T/0 AND IS NOT
ALLOWED TO RUN, INFORMATION COMES INTO THE BUFFER AREA AND THE PROGRAM
CONTINUES TN WAIT UNTIL THE BUFFER IS FILLENn Tn THE B=ADDRESS OF THE
DESCRIPTNR, WHEN THE RUFFER IS FILLED TN THIS PAINT, AN I/0 INTERRUPT
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IS RECEIVED, THE DATA IN THE BUFFER IS TRANSLATFD IF NECESSARYs, MOVED
FROM THE BUFFER TO THE RECORD ARFAs IF ANY. IF THf FILE DNES NOT HAVE A
RECORD AREA, THE PRNGRAM INDEX RFEGISTER #2 WILL RE SET TN THE ADDRESS NF
THE RECORD IN THE RUFFER AND THE PROGRAM IS MARKED READY TO RUN.

INFORMATION DOES NOT STOP COMING INTO THE BUFFER BT CONTINUES INTO CORE
LOCATIONS BEYOND THE B=ADDRESS OF THE DESCRIPTNR. IT WILL CONTINUF TO
BE READ INTOD MEMORY UNTIL AN ADDRESS OF B PLUS 207 1S REACHED», NR UNTIL
A CONTROL CODE IS RECEIVED, ONCE THE PRNGRAM TS MARKED READY TO RUNs IT
BECOMES THE PROGRAM=S RESPONSIBTLITY TO PROCESS TWE RECORD RECEIVED AND
TO ISSUE A "REDY™ INSTRUCTION (THE "REDY™ PSEUNN NPERATOR GENERATES THE
"BUFFER EMPTY™ 0P, CODE, SEE PART Il.» 1/7 DESCRIPTORS,.,) 0N THE FILE
BEFORE THE CONTROL HAS FILLED THE BUFFER TO THF ANnDRESS GIVEN BY R PLUS
200, THE TIMING OF THIS OPERATOR» HOWEVERs TS eRITICAL.

WHEN THE CONTROL HAS REACHED LOCATION B PLUS 200, AND ASSUMING THAT THE
PROGRAM HAS TSSUED A ®REDY" TNSTRUCTIONs THF INFORMATION IN THE AREA
BETWEEN THE R=ADDRESS AND THE 8 PLUS 200 ANDRFSS WILL RE PASSED TO THE
PROGRAM AND THE PROGRAM MAY THEN PROCESS THIS BLOCK OF DATA, IT 1Is
IMPORTANT Tn REMEMBER THAT THE CONTROL ODNFS NAT STOP TRANSFERRING
INFORMATION yUNTIL A CONTROL CNDE IS RECEIVEND. WHEN IT HAS FILLED UP TO
R PLUS 200, IT CAUSES AN I/0 INTERRUPT AND BEGINS TRANSFERRING THE NEXT
CHARACTER INTD THE BUFFER AT A |NCATION GIVEN BY B MINUS 200, IT MysT

RECEIVE THE NEXT "REDY®™ INSTRUCTTON BEFORE IT REACHES THE B=ADDRESS.

0BVIOUSLY, THF PROGRAM MUST LIMIT THE AMOUNT Of PROCESSING NDONE ON FACH
100 CHARACTER RECNRNDes THE TIME AVAILABLE FIR pROAFESSING EACH RFCORD IS
A FUNCTION OF THE SPEED OF THE REMOTE DEVIGE., Ir THE CONTROL NOES NOT
RECEIVE THE "REDY" [INSTRUCTINN BEFORE IT IS READY TO "PING=PANG" THE
RUFFER, IT WILL STOP TRANSFERRING INFORMATION INtO CORE MEMORY, SINCE
THE  TAPE READER CANNDT BF STOPPEDs INFORMATIAN WILL BE LOST. THE
CONTROL STORES A RESULT DESCRTPTOR IN CORE MEMORY EACH TIME IT PASSES
THE B AND B PLUS 200 ADDRESSES, THIS RESULT DFSCRIPTOR WILL CONTAIN AN
OPERATION (CNMPLETE (#1) BIT, Tf ERROR CONDITIONS ARE ENCGUNTEREDs THE
EXCEPTION BIT AND THE RESPECTIVE ERROR BRTTS WILL BF nN. WHEN THF STREAM
MODE OPERATION HAS COME TO A SUCCESSFUL ENN» BITS #1 AND 13 WILL BE SET,
THIS IS NORMAL FNR STREAM MNDF NPFRATION,

IF THE STREAM MONDE OPERATION IS A WRITF OR A WRITE/READ, CONTROL IS
RETURNED TO THE PROGRAM IMMEDIATELY AFTER EXECHUTION OF THE FIRSTY 1/0
OPERATOR» ANPp A SECOND I/0 NPFRATION MUST BE INTTIATED IMMENIATELY TO
FILL THE NEXT BUFFER. IF THE NPFRATION WAS A WRITF=TO=CNONTRNL/ READ=TN=
CONTROL» MCP MUST RE NOTIFIED WHEN THE EXECUTINN nF THE READ PORTTION 18
REGUN, AFTER THE WRITE=TQ=CONTROL INSTRUCTION FAR THE LAST RUFFER WAS
EXECUTED,
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STREAM MODE NPERATIONS CAN BF USED WITH THE *"fljL" PSEUDD INSTRUCTION IF
THE OPERATION INDICATED IN THE fFTILL PERMITS THE ySF NF STREAM MODE.

THE REMOTE FILE SHOULD BE NDECLARED TO HAVE 100 CHARACTER RECORDS AND
THEY MUST RE BLOCKED TWO RECORNDS PER BLOCKe. (¢SEF ®FILE DECLARATION.™)
THIS WILL INSURE THAT INFORMATION IS TRANSFERREN INTN A BUFFER AREA ONLY.
THE MCP DOFES NOT INITIATE A STREAM MODE OPERATOR, IF THERE ARE NOT AT
LEAST 100 CHARACTERS BETWEEN THE A AND B ADDRESSKES OF THE NESCRIPTOR.

THE BUFFER DECLARED BY THE OBJFECT PROGRAM MUStT B8F 200 CHARACTERS LONG,
IF A DIAL NUMBER IS TO BE USEDs THEN THE BUFFER SHNULD BE 200 CHARACTERS
PLUS THE SI2E OF THE DIAL NUMBERs CONTRAOL CNDE, AND FILLER DIGIT» IF
NEEDED.,

THE REDY PSEUDO 0P, CODE HAS THE FORMAT:

coLS, CONTENTS!?
14=17 REDY
22=27 FILE NAME

A *"REED" OR “"RITE"™ (WHICHEVER APPLICABLE) INSTRUCTION WITH THFE STREAM
VARIANT SET ACCOMPLISHES THE SAME FUNCTION As THE “®REDY®™ PSEUDOD
INSTRUCTION,

THE INTERROGATE REQUEST, (INTR)

THIS REQUEST PERMITS THE OBJECT PROGRAM TN NBTAIN INFORMATION REGARDING
THE STATUS DF THE ADAPTER SPECIFIED IN THE REQUFST,

THE REQUEST PRODUCES A COPY OF THE ADAPTER RFrSULT DESCRIPTOR (CHANNEL
RESULT DESCRIPTOR IN CASE NF SINGLE LINE CONTRALS)Y IN THE FORM OF A 16
DIGIT FIELD» WHERE EVERY DIGIT IS EQUAL YO ZERN NR ONE» CORRESPONDING TO
THE BITS TURNED NN AR OFF IN THE RESULT DESCRIPTNR ITSELF,

ALL ZERODES IN THE STATUS FIELD INDICATE THAT AN I/0 WAS INITIATED BUT
HAS NOT REEN CNMPLETED YET, ‘

DIGIT #1 = 1 INDICATES THE NNRMAL COMPLETINN OF AN I/0 OPERATION. DIGIT
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#2 = 1 IS AN EXCEPTION FLAG:s THE CAUSE OF TWF FXCEPTION CONDITION IS
SPECIFIED BY DIGITS #3 THROUGH #12 SET EQUAL TN 1. THESE DIGITS ARE SFT
TO CORRESPOND WITH THE BIT«SETTING OF THE RESILT DESCRIPTOR AND ARE
INTERPRETED IN THE SAME MANNER, (FOR DETAILS SFE PART Ils» "RESULT
DESCRIPTORS™,)

WE NOTE THAT THE EXCEPTION RITS SET IN OTHER RFSULT DESCRIPTORS ARE NOT
AVATLABLE TO THE OBJECT PRNGRAM, THE REASAON FOR THIS IS THAT THE
CONDITIDN CAN BE CORRECTED EITHER BY THE OPERATOR (FOR EXAMPLE, IN THE
CASE OF AN “"ADAPTER NOT READY™ CONDITION)» 0OR BY THE MCP, AND NO
INTERVENTION ON PART OF THE OBJECT PROGRAM IS NFCESSARY,

THE FORMAT OF THE INTERROGATE REQUEST 1S3

COLS., CONTENTS?

1417 INTR

22=27 FILF 'NAME

34=39 ADDRESS OF 16 DIGIT FTELD

FOR COPY OF RESULT NESCRIPTNR

Wk

THE OBJECT PROGRAM SHOULD ASCERTAIN WHETHER AN T1/0 OPERATION HAS CNME TO
AN ORDERLY COMPLETION, IT 1S THE ORJECT PRNGRAM=S RESPONSIRILITY TO
ANALYZE THE INFORMATION CONTAINED IN THE RFSULT DESCRIPTOR AND TAKE
CORRECTIVE ACTION IF SO REQUIRED,

AN EXCEPTION CONDITION SHOULD NOT NECESSARIIY 2E CONSINERED AN ERROR
CONDITION, FAR EXAMPLE. NIGITS 22 AND #6 SFT T0 ONE INDICATE THAT A
CANCEL REQUEST HAS BREEN EXECUTEN, DIGITS #2 AnD ¢7 SET TO ONE INDICATE
THE RECEIPT OF AN EOT CONTROL SYMROL, THE MFANTNG OF SUCH CONDITIONS
CAN RE EVALUATED NNLY WITH REGARD TN THF CHARACTFRISTICS OF THF REMOTE

DEVICE AND THE PROGRAM=S DRJFCTTVES. o

THE INTERROGATE ADDRESS REQUEST, (INTA)

THE INTERROGATE ADDRESS RFEQUEST MAY BF USEN Tn NBTAIN THE NIMBER OF
CHARACTERS READ OR WRITTEN IN THE COURSE NF THE FXFCUTION OF THE LASTY 1/
0 DESCRIPTOR ON THE CUANNEL ASSOCTATEND WITu A PARTICULAR FILE, THE
REQUEST SHOULD BE USED WHEN 1/0 OPERATION 1S yOT IN PROGRESS NN THE
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CHANNEL,

OF THE MANY POSSTIBLE USES OF THIS REQUEST, THE FOLIOWING IS POINTED OUT!

A PROGRAM IS HANDLING SEVERAL POLLED REMNTE NEVICES CONNECTED ON THE
SAME LINE, IF THE PROGRAM INITIATES A WRITE=TO«CNNTROL OPERATOR WITH
POLLING VARIANTS (CALLED A "POLL DESCRIPTOR®") ON TWE SEVERAL DEVICES AND
ANY ONE OF THEM IS TURNED 0OFF» THE POLL DESCRIPTNR WTLL TIME OUT AND THE
PROGRAM WOULD HAVE TO POLL EAGH DEVICE INDTVINUALLY TO DETERMINE WHICH
ONE IS TURNED DFF,

THE CHARACTER COUNT RETURNED BY THE INTERRNGATE ADNDRESS REQUEST POINTS
IN THE POLL LIST PAST THE DEVICE WHICH CAUSED TuWE NESCRIPTOR TO TIME QUT,

THE FORMAT OF THE REQUEST 1St

COLS. CONTENTS?

14~17 INTA

2227 FILF NAME

34=39 ADDRESS OF SIX NDIGTT rIELD
WHERE THE CHARACTER CNAUNT IS TO
BE STNRED,

THE CANCEL REQUESTS, ( CONDITIONAL CANCELS$ CNCL. UNCONDITIONAL

CANCEL? UNCL)Y,

THERE ARE TwW0 CONSTRUCTS WHICH ALLOW THE NrJEcT PROGRAM TO CANCEL A
PREVIOQUSLY INITIATED 1I/n OnNPERATION, THE CANCFL REQUEST MAY RE
CONDITIONAL NR UNCONDITIONAL,

THE EFFECT OF THE CANCEL REQUESTS IS SHOWN BELOW?
CONDITIONAL? UNCONDITIONAL®

1o IF NO I=0 IS WAITING AND NO 1+ IF NO I=0 TS WwAITING AND NO
I=0 Is IN PRNGRESSs NO ACTION Is 1I=0 IS IN PRNOARESS», NO ACTION IS

IS TAKEN FOR THE CANCEL REQUEST, IS TAKEN FNR THE CANCEL REQUEST,
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2, IF I=0 1S IN PROGRESS» THE. 2, IF I=0 1S TN PRNGRESSs THIS RE-
NPERATION IS CANCELED IMME- QUEST CANCELS UNAONDYTIDNALLY AND
DIATELY IF ITMMEDTATELY ANY NPERATION IN PROG=
Ay, NDO DATA TRANSMISSION IS RESS, INPUT RFQUFSTS FROM REMOTE
CURRENTLY IN PROGRESSs, OR NDEVICES ARF IaNDO2EDs AND THE DATA
Be INPUT REQUESTS FROM THF FLOW IS INTERRUPTED,
REMOTE DEVICE HAVE BEEN
IGNORED,

(FOR EXAMPLE, AN ENABLED
DEVICE WHICH DID NOT RESPAND
WITH AN "ENOQ" CHARACTER.)

IN ANY OTHER CASE THE REQUEST
1S IGNOREDs T.E.» IT DOES NOT
INTERRUPT THE DATA FLOW,

3, IF 1=0 IS WAITING FOR INI= 3, IF I=N0 1S WAITING FOR [INI=-
TIATION» THE REQUEST IS CANCELED, TIATIONs, THE REQUEST IS CANCELED,

THE UNCONDITIONAL CANCEL ALLOWS THE USE NF THF B AND H VARIANTS, (SEE
PART Il.» DESCRIPTION OF vi AND V7 VARIANT RITS,)

THE B VARTANT CAUSES A "BREAK", A BREAK MAY BE USFD ONLY BY FULL DUPLEX
DATA SFTS AND BY TERMINALS SENSITIVE TD THIS ¢nDE. IT FUNCTINNS IN THE
FOLLOWING WAY? IF THE TRANSMITTER 1S TRANSMITTINA NN ITS SENDING LINE.
THE RECEIVING STATION, THRNOUGH THE USE OF THE "BREAK", CAN REQUEST THE
TRANSMITTER» THROUGH THE RECFIVING LINFs Tn STOP TRANSMITTING, THE
UNCONDITINNAL CANCFL DESCRTPTOR WITHOUT THE RREAK VARIANT wWOULD
TERMINATF  THE FLOW OF INFORMATTON ONLY AT THE ADAPTER NF THF RECEIVING
STATION, BUT WOULD NDT NECESSARILY CAUSE THF TRANSMITTING STATION TO
STOP, AS A RFESULT» THE TRANSMITTER MIGHT NnT BF READY TO RECFIVE
INFORMATION SENT TO IT,

THE H VARTANT DISCONNECTS THE DIALLED TELEPHONE LINE,
THE FORMAT OF THE CANCEL REQUESTS IS?
coLS, CONTENTS?

14=17 CONDTITIONAL CANCEL: CNCL
UNCAONDITIONAL CANCFL?$ UNCL
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18=21 VARTANT WITH IINCL NNLY$ B OR H
22=27 FILE NAME

THE CLOSE REQUFST,

IN GENFRAL, THE CLOSE REAQUEST TERMINATES THE USF OF A FILF. WHEN
REFERRING Tn A REMOTE DEVICE AS A DATA COMMUNICATION CONSTRUCT» IT
TERMINATES THE USE OF THAT DNEVICE BY THE PROGRAM, FILES (REMOTE
DEVICES) WHICH HAVE BEEN CLOSED MAY NOT BE REFERENCED BY THE NBJECT
PROGRAM UNTIL THEY ARE OPENED AGAIN,

THE CLOSE REQUEST MAY SPECTFY THREE TYPES OF CLNSING ACTIONS FOR A FILE?

1+ NORMAL CLOSE REQUEST RETAINS THE ASSIGNMENT DOF THE REMOTE DFVICE
TH THE DOBJECT PROGRAMs, UNTIL THE PROGRAM IS FINISHED,

2+ THE "cL0SE WITH RELEASE™ RELEASES THE REMOTE DEVICE TO THF
SYSTEM,

3+ THE "CLOSE WITHOUT DISCONNECT™ REQUEST RELEASES THE REMOTE
DEVICE TO THE SYSTEMs BUT DOES NOT DISCONNEAT THE DIALLED LINE,

THE FIRST TwWO CLUSE REQUESTS WILL DISCONNECT IMMENIATELY A DIALLED LINE
ASSOCIATED WITH A FILE UNLESS THE DEVYICE 1S A REMOTE SPO AND THE
DPERATOR HAS "LOGGED INY,

THE FORMAT OF THE CLOSE REQUEST:

COLS. CONTENTS:
14=17 : cLos
19 TYPE OF CLOSE:!

N OR BLANK = NORMAL CLOSE
R = CLNSE WITH RFLEASE
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18=19 CLOSE WITHOUT DISCONNFCT: ND
22=27 FILE NAME

REMOTE KEYBOARD CONTROL FACILITIFS,

THOSE REMOTE DEVICESs WHICH HAVE REMOTE KEYBOARD CANTROL FACILITIES (SEE
DEFINITION 1IN PART 1,)» AND HAVE BEEN DECLARFED AS SUCH ON THE <UNIT>
CARD» MAY BE USED IN A MANNER SIMILAR TO THE SPNn AT THE COMPUTER CONSOLE,

THIS MEANS» THAT THE REMOTE SP0 MAy BE USED TO FNTFR CONTROL INFNRMATION
TO THE COMPUTER. WHEN A "™2% 1S ENTERED AS THE FTRST NATA CHARACTER
OF A MESSAGE, THE INPUT IS RECOGNIZED AS A CONTROL MESSAGE AND
INTERCEPTED BY THE DATA COMM MCP, THE TFXT FOLLOWING THIS FIRST
QUESTION MARK 1S IDENTICAL TN THAT ENTERED AT THE ~OMPUTER CONSOLE,

FOR CONTROL CARD INPUT "2" OR CC MUST FOLLOW THE FTYRST QUESTION MARK
AND PRECEDE THE INPUT CONTROL INFORMATION,

IT SHOULD BE NOTED» THAT THE REMODTE SPN ySEr MAY QOPERATE NONLY WITH A
RESTRICTED SET OF THE CONSOLE SPN FACILITIES,

-HE REMOTE SPO IS PERMITTED TO {NITIATE ONLY CONTRAL MESSAGES RELATED TO
THE PARTICULAR JOB TOD WHICH IT IS ASSIGNED,

REMOTE SPO=S MAY OPERATE ONLY WITH THE LIMITED SFET OF KEYBNARD INPUTY
MESSAGES LISTED 1IN THE R3500 MCP INFORMAY¥TNN MANiAL, IN GENERALs SUCH
INPUT MESSAGES WHICH WOULD AFFECT THE WHOLE OPFRATING SYSTEM MAY NOT RE
USED BY THE REMOTE SPO,

REMDTE SPO STATIONS», WHICH HAVE INITIATED THE EYECUTION OF A PROGRAM»

RECE’.VL A L eve Y uCeecAnCe By PuAMT Tn TUUATY tmn. M Fee Tl ecTATTNAM

¥ m ML IR PL D Rt VAN TEHAY JIRF UNLLIY THRE JVTARATLUIN

SPECIFIED OTHERWISE WITH AN HM FEYHDADD INPUT MESSAGE, ALL SYSTEM
MESSAGES WHICH ARE TRANSMITTED TO THE REMNTE SPO STATINNS ARE ALSO
PRINTED ON THME COMPUTER SPN, ON THE COMPUTFR sPN» SUCH MESSAGES ARE
PREFIXED WITH THE STATINN NUMBER (CHANNEL ANn UNIT) OF THFE REMOTE
TERMINAL . NOTET THE UNIT NUMBER USED FOR REMOTF STATIONS IS ALWAYS O
(ZERD) .

LR X2 8
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IT FOLLOWS FROM THE ABRNVEs, THAT A REMOTE SPO NEFD NOT BE DECLAREDs 0OR
OPENED AS A FILE BY AN DO0BJFCT PROGRAM As & CONDITION TO ITS

COMMUNICATION WITH THE COMPUTER, ONCE ENARLEN BY THE CNMPUTERs THE
OPERATOR MUST "LOG IN"™ TO THE DATA COMMUNICATIONS MCP AT THE COMPUTER
SITE WITH AN "LI" OR "BO"™ KEYBOARD INPUT MESSAGE (SEE FOR DETATILS!
R2500/3500 MCP INFORMATION MANUALYs AND FROM THEN ON THE OPERATOR MAY
INITIATE CONTROL INFORMATINN FROM HIS REMOTE sPO., THISs HNWEVERs DOES
NOT MEAN, THAT A REMOTE SPO DEVICE CANNQOT BF USED (DECLARED AND OPENED)
BY AN O0OBJECT PROGRAM IN THE SAME MANNERs Ag A REMNTE DEVICE WITHOUT
REMOTE SPO CAPABILITIES,

OBJECT PROGRAMS, WHOSE EXECUTTION WAS INITIATEn BY A CONTROL INPUT
MESSAGE FROM THE REMOTE SPns ARE AN EXCFPTTON FRNM THE RULES DESCRIBED
IN THE FOREGOING PARAGRAPH,

IF THE PRDOGRAM OPERATES IN THE "CONVERSATIONAL MODF"™ ("CONVERSATTIONAL
MODE® MEANS THAT QUTPUT TO THE REMOTE DEVICE IS CONTINGENT UPON THE
INPUT FROM THE SAME DEVICE)s THE PROGRAM MUST NPEN THE REMOTE DEVICE
WITH WHICH IT 1S TO CONVERSE,

IF THE NBJECT PROGRAM=S FILE DECLARATION IDENTIFIES THE REMOTE DFVICE AS
"REMSPO" (SEE "DECLARING A REMOTE DEVICE AS A FI|E® SECTION)s MCP WILL
ASSOCIATE THE REMATE SPO WHICH CAUSED THE PRNGRAM TO BE EXECUTED WITH
THE OBJECT PROGRAM=S FILE, THIS MAKES THE NRJEAT PROGRAM TO NPEN THE
CORRECT DEVICE WITHOUT KNOWING THE <ADAPTFR 1N,> ASSOCIATED WITH THE
DEVICE.

THERE IS A DIFFERENCE IN THE YANDLING 0OF THE REMOTE SPO=S BY THFE DATA
COMMUNICATION MCP» DEPENDING UPON THE DATA COMMUNTCATION NETWORKS USED,

IF  THE COMMUNICATION LINE IS THE SWITCHED NETWNRK, THE SEQUENCE OF
EVENTS FOR A GIVEN ADAPTER N IS THE FOLLOWING:

1. HALT/LOAD,
2, MCP ENARLES ALL SWITCHED LINE REMOTE SPO ADAPTERS,

3, IF AN DBJUECT PROGRAM DECLARED THE REMNTE SPn AS A FILE
BEFORE THE REMOTE STATION DIALED ADAPTER Ns IT BECOMES THF
ODRJECT PROGRAM=S RESPONSIRILITY TO HANDLF LINFE DISCIPLINE
(I.€4» TO USE» OR TO RELEASE THE REMDTE sPO, NR TO RESPOND
TO THE REMOTE SPO=S BREAK DR WRU REQUESTS,)
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S

Se

6,

7

IF NO NRJUECT PROGRAM USES ADAPTER N, CONTRO: 1S STILL WITH
MCP AND THE REMOTE SPN MAY DIAL ADAPTER N,

MCP RESPONDS WITH WRITING THE MCP IDENTIFIER NN THE REMOTE SPO,
THE MCP IDENTIFIER APPEARS IN THE FNLLOWING FNRM$

<MCP NAME> <ADAPTER ID,> <Cc/U>
MCP IMITIATES A WCRC NPERATION,

THE WRITE=TO=CONTROL PORTION CONSISTS OF THr FOLLOWING CONTROL
SYMBOLSt "BELL CR LF", THE BELL SIGNALS THE STATION THAT IT7
IT IS NOW IN A MCP READ STATE,

THE READ=TO=CONTROL PORTINN EXPECTS CANTROL INFORMATINN
FROM THF REMNTE SPO, ANY NTHER INPUT CAUSES AN "INVALID KEY=
BOARD™ RESPONSE,

THE FTIRST INPUT INFORMATIAN MUST CONSTST NF A
"L0G IN", OR A ®"BLACK DUT" MESSAGE,
("LI" DR "BO" KEYROARND INPUT MESSAGES.)

A. IF THE REMOTE OPERATNR HAS NOTHING TO SEND TO THE MCP»
HE TAKES NO ACTINN AND THE STATINN REMAINS IN A CONSTANT
READ STATE,

B, IF THE OPERATOR, IN RESPONSE TN THE BFLL, DEPRESSES THE
RWRU® KEY ON HIS CONSOLE (WHICH GENTRATES THE SAME USA STANDA
CODE AS THE "ENQ™ KEY)s THE MCP DISPLAYS THE MCP IDENTIFICATI
IN A FORMAT SIMILAR TO THE ONE DESCRIBFN IINDER ¥ &,

RO
ON

C. IF CONTROL INFORMATINN IS ENTERED FROM TWE REMOTE STATION,
IT 1S PROCESSED AND THEN MCP AGATIN INTTIATES A WCRCs AS
DESCRIRBED UNDER %6,

IF THE RC PORTION CONTAINS A REQUEST TO FXECUTE A PROGRAM,
WHICH THEN OPENS THE REMNTE SP0D AS A FILF»s THE RESPONSIBRILITY
TN MAINTAIN THE LINE DISCIPLINE RESTS FROM HEREON WITH THE
GBRJECT PRUOGRAM,
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8, ALL INPUT FROM THE REMOTE SPO TO THE ARJFCT PROGRAM (AS A
RESULT OF AN OBJECT PROGRAM RC OR WCRC) TS MONITOREND FOR CONTROL
INFORMATION RY THE M(CP,

IF CONTROL INFORMATION 1S DETECTED, IT 1S PROCESSED AND THE
ORIGINAL OBJECT PROGRAM I/0 OPERATINN RE=INSTATED,

9, IF THE 0OBJECT PROGRAM DISCONNECTS THE REMNTF SPO THROUGH
USE OF AN UNCONDITIONAL CANCEL» OR CLNSES WTTH RELEASE THE
FILE ASSOCIATED WITH ADAPTER N (WHICH RE)FARES THE ADAPTER
T0 THE SYSTEM)» QR THE REMOTE SPD SENDS AN FND OF TRANSMISSION
CHARACTER>

A. MCP ASSUMES THAT THE ANAPTER IS NO LONGER ATTACHED TO THE
PROGRAM AND LOGS OUT THE REMOTE SPN,

Be MCP ENABLES ADAPTER N,

Co THE PROCEDURE AS DFESCRTBED IN THIS SEATINN FROM #3 IS
REPEATED,

IF YHE COMMUNICATION LINE IS A LEASED OR PRIVATE LINEs THE CNRRESPNONDING
SEQUENCE OF EVENTS IS AS FOLLOWS:

1. HALT/LOAD,

2, MCP WRITES THE MCP IDENTIFICATION Tn EACH RFMNTE SPO,

3. IF AN OBJECT PROGRAM DECLARED THE REMNTE SPn AS A FILE BEFQORE
MCP INITIATED A WCRC» IT BECNMES TWF O0RJECT PROGRAM=S
RESPONSIRILITY TO HANDLF LINE DISCIPLINEs AS DESCRIBED IN #3 NF
THE SWITCHED LINE NETWORK MESSAGE FLOW,

4, IF NO DBJUECT PROGRAM USES ADAPTER N» MCP INTTIATES A WCRC,

FROM HERE 0N, THE SEQUENCE OF EVENTS IS THE SAME AS ON SWITCHED LINE
NETWORKS., DUF TO THE DIFFERENCFE IN THE COMMUNICATINN MEDIAs, THFE OBJECT
PROGRAM TERMINATES ITS USE OF A REMOTE SPO ONLY RY CLOSING THE FILE WITH

RELEASE,
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WHEN THIS NCCURSs MCP CONSINERS THE ADAPTER NN 1 ONGER ATTACHED TO THE
PROGRAM» AND STARTS THE ABNVE DESCRIBED SEQUENCE AGAIN BY INITIATING A
NEW WCRC,

dkded ok

TO ALLOW THE COMMUNICATION RETWEFN ANY DBJFCT PROGRAM AND ANY REMOTE SPO
THAT IS LOGGEN IN» REGARDLESS 0OF ITS STATUS AS a FTLEs THE

ACCEPT AND DISPLAY REQUESTS

ARE PROVIDED.,

THE ACCEPT REQUEST PERMITS THE REMOTE SPO TN SEND DATA TO AN OBJECT
PROGRAM,

THE pISPLAY REQUEST PROVINDES FNR TRANSMITTAL NF DATA FROM AN NBJECT
PROGRAM TD A REMOTE SP0,

THE FORMAT DOF THE REQUESTS ISt

14=17 ACCEPTt ACPR
DISPLAY! DISR

22=27 ACCEPT: LABEL REFERENAING THE BUFFER
DESIGNATED TO RECEYVE THE DATA,

OISPLAYS LABEL REFFRENCING THE BUFFER
WHERE DATA IS STORED,

34=39 <ADAPTER ID.> REFERENCING THE REMOTE
SPAs OR
LABEL REFERENCING THE CHANNEL AND UNIT
NUMRER NOF THE RFMNTE <PN,
<ADAPTER ID+> M'YST RE THE SAME AS ON
THE <iNIT> LOAD CArNs CHANNEL AND UNIT
NUMBER MUST BE NECI ARFD ALPHANUMERIC AND
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STATEN IN THE FNORMATS: "CC/U."» FOLLNWED
BY A BLANK,

THE EXECUTION OF THE ACCEPT RFQUEST CAUSES THE NBJECT PROGRAM 7O STAP
AND WAIT FOR THE DATA TO BE ENTERED,

THE ACCEPT RFQUEST WILL APPEAR ON THE SPO IN THF FNLLOWING FORMAT!

#* <J=S> ACCEPT

AND THE NPERATOR MUST RESPOND 3y ENTERING THF DATA (MAX. 72 CHARACTERS)
FROM THE SPD WITH AN Ax KEYBNARD INPUT MESSAGE,

THE DATA DISPLAYED APPEARS IN THF FOLLOWING FORMATS

<J=S> DATA

(<J=S> MEANSS <PROGRAM NAME> = <MIX NUMBER>),

dede ek

A FURTHER CAPARILITY AVAILABLE ONLY TO REMOTE SPN uSERS IS THE

B2500/3500 CNRE SHARING SYSTEM,

IF TWO OR MARE REMOTE SPOD 1SERS INITTATE THE EXECUTINN OF THE SAME
NBJECT PROGRAM (CALLED HEREAFTER THE ®SHARED PRNGRAM®)s MCP RESERVES THE
CORE NEEDED TO RUN ONE ¢OPY NF THE SHAREN PRNGRAMs AND USES THE SAME
AREA OF CORE TO EXECUTE THE PROGRAM FNR THE SECOND» THIRDs ETC.
REQUESTORS, WHENEVER THE EXECUTION OF THE PROARAY FOR ONE REQUESTOR IS
INTERRUPTED, HIS COPY OF THF PROGRAM IS WRITTEN ONTO DISK, AND THE COPY
NF ANOTHER REQUESTOR IS BROUGHT INTO CORE AND PRNCFSSED.

IF THE REMATE SPO USER INITIATES THE EXECUTINN OF A PROGRAM WITH THE
FOLLOWING CONTROL INPUT MESSAGE:

? CC RUN <P=N>
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THIS SIGNALS T0 THE MCP THAT THE PROGRAM IS TO RF EXECUTED ON A CORE
SHARED BASIS,

UPON THE FIRST REQUEST» MCP RESERVESs, 1IN ADDTTION TO THE CNRE AREA
NEEDED TN RUN THE PROGRAMs» A DISK AREA» WHERF THE PRNGRAM WILL BF COPIED
WHEN ITS EXECUTION IS INTERRUPTED, FOR SURSEQUENT RUN REQUESTS NNLY THE
APPROPRIATE DISK ARFA 1S RESERVED,

IN A SHARED PROGRAMs REMOTE FILFS (I.E.» WHERF <F=1D> = <ADAPTFR IN,>)
ARE LIMITED TO A BUFFER SIZF OF 100 (CHARACTERS. THIS IS BECAUSE
MESSAGES TO AND FROM REMDTE SPO STATIONS ARF DTRECTED THROUGH A NON=
OVERLAYABLE 100 CHARACTER LNONG DATA COMMUNTCATINN MCP BUFFER, THIS
CIRCUMSTANCE FEXCLUDES THE USE OF STREAM MNDE WTTH CORE SHARED PROGRAMS.

THE OPERATOR OF THE REMOTE SPN MAY DISCONTINUE (DS) ONLY THE PRNCESSING
NF HIS COPY 0OF THE SHARED PRNGRAM,

ok Wk ke

THE WORKING OF THE CORE SHARING SYSTEM IS BEST £XPLAINED RY AN EXAMPLE!

THE DATA ¢cOM MCP CHECKS FOR PROGRAMS WAITINg Tn RE BROUGHT INTO CORE
EACH TIME A CORE=SHARED PRNOGRAM INITIATES 1,0 ON ITS ASSOCIATED REMOTE
SPO0s» EACH TIME SUCH AN 1/0 OPERATION GOES TO cOMPLETIONs AND EACH TIME
THE N=SECOND ROUTINE IS EXECUTED,

»COPY A" OF A PROGRAM IS CURRENTLY EXECUTING AND TNYTIATES A WRYTE/READ
ON A REMDYE pEVICE, ASSUMING THAY A FILL WAS NAT USEDs THE PROGRAM

CANNOT RUN UNTIL THE READ PORTION IS COMPLETF, THE MCP NOW LOOKS FOR
ANDTHER CcOPY OF THE PRNOGRAM WHICH MAY BE EYECUTED WHILE "COPY A" IS

WATTING, IF N0 OTHER PROGRAMS ARE WAITING: NO ACTION IS TAKEN,

HOWEVER, IF ANNTHER COPY OF THE PROGRAMs FNR EXAMPIE "COPY B™ IS WAITING
TD RE AROUGHT INTO COREs» "COPY A"™ WILL BE STNOPPFD ANND WRITTEN ONTO DISK,
IT WILL ALSO BE MARKED WAITING I/0 AND WTLL NOY BE BROUGHT INTON CORE
AGAIN UNTIL THE INITIATED I/0 TS COMPLFTE, AS SNON AS "COPY A" 1S QUT
OF COREs "COPY B"™ 1S BROUGHT IN AND ALLOWED TO RUN,

WHEN A PROGRAM IS STOPPEN, ALL 1/0 INITIATFD FROM BUFFERS WITHIN A
PROGRAM=S AREA MUST BE COMPLETFE, IT SHOULD Rr RFMEMBERED THAT BUFFERS
FOR REMGOTE SPG=S AND INQUIRY NEVICES ARE NOT WITHIN A PROGRAM=S AREA,
ASSUMING EQUAL PRTINRITIES, THF MCP DDES NNT ALLAW ONE COPY NOF A CORE=
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SHARED PROGRAM TO RUN FOR LONGER THAN NNE N=SE~OND PERIOD IF ANOTHER
COPY OF THE PROGRAM IS WAITING TN RE BROUGHT INTN cORE.
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PART 1V,

DATA COMMUNICATIONS WITH FORTRAN PROGRAMS,

THE B2500/3500 FORTRAN COMPILFR DOES NOT PROVINE SPECIAL DATA
COMMUNICATION CONSTRUCTS, A FNORTRAN PROGRAMs WHICH WANTS TO UTILIZE THE
DATA COMMUNICATION CAPABILITIES OF THE SYSTEMs MUST HAVE THOSE SECTIONS»
WHICH HANDLE THE DATA LINKS, CONDED IN "FORBLR"™ LANGUAGE AS SUBROUTINESS
AND ADDED TO THE FORTRAN LIRRARY, THE FORTRAN PROGRAM WILL CALL THE
SUBROUTINES, WHEN THEY ARE NEEDEN,

THE "FORBLR” LANGUAGE IS AN ASSEMBLER LANGUAGE SPrCTALLY DESIGNED TO BRE
USED FOR CERTAIN SPECIAL APPLICATIONS WITH FARTRAN, THE DATA

COMMUNICATION CONSTRUCTS OF THE "FORALR™ ASSEMaLE®R ARE IDENTICAL TD THE
CORRESPONDING ADVANCED ASSEMRLFR CONSTRUCTSs AS NESCRIBED IN PART III.
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PART V,

NATA COMMUNICATION CONSTRUCTS IN COROL.,

IT HAS BEEN MENTIONED IN PART I1I,» THAT THE nATA COMMUNICATION PSEUDD
OPERATORS IN THE ADVANCED ASSEMRLER LANGUAGE ARF MACRO~GENERATORS» WHICH
PASS THE NECESSARY INFORMATION FNR A REMOTE DEVICF 1/0 OPERATION TO THE
MCPs WHICH THEN EXECUTES THE OPERATION,

THE COROL LANUAGE MAKES SIMILAR 1/0 CONSTRUCTS AVAILABLEs WHICH PERFORM
THE SAME FUNCTYIONS» BUT ARE DIFFERENT IN FnrRMAT, THE SYNTAX 0OF THE
CORDL STATEMENTS HAS REEN DEFINED IN ACCORDANCE WITH THE GENERAL
PRINCIPLES 0OF THE LANGUAGE» T.E.» THE STATEGMENTS ARE BUTITLT FROM
ORDINARY ENGLISH WORDS,

IN THE FOLLOWING PAGES, THE €080L CONSTRUCTS ARE DESCRIBED IN THE SAME
ORDERs AS THE CORRESPONDING PSEUDO=0OPS A0OF THF ADVANCED ASSEMBLER
LANGUAGE IN PART TII. THE EXPLANATIONS PERTAINING TO THE PROGRAMMATIC
USE AND FUNCTIONS OfF THESE CNNSTRUCTS ARE NOT RFPEATED, BUT NDIFFERENCES,
IF ANY» ARE POINTED OUT,

SINCE THIS MaANUAL IS PRODUCED ON THE LINE PRINTFR, THE LIMITATIONS OF
THE AVATLABLE CHARACTER SET MAKE CERTAIN DEPARTURES FROM THE SYNTACTICAL
NOTATIONS OF THE R2500/3500 *CORNL REFERENCE MANUAL "™ INEVITABLE,.

THE FOLLOWING NOTATIONS USED IN THIS MANUAL ARE DIFFFRENT FROM THE
COBOL SYNTAX:

GENERIC TERMS, ("LOWER CASE WORDS"),

GENERIC TERMS» WHICH MUST RE SUPPLIED IN THAT rORMAT POSITION BY THE
PROGRAMMERs ARE ENCLOSED IN BROKEN BRACKETS,

EXAMPLES: <FILE=NAME=1>
ALTERNATE WORDS OR PHRASES, ("BRACES"),

ALLOWABLE AL TERNATE WORDS OR PHRASES» ENCLOSKFD IN BRACES IN THE cOBOL
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MANUALs ARE SEPARATED BY SLASHES,
EXAMPLE$ (NUMERIC/ALPHABETIC)

IN EVERY OTHER RESPECT THE RULES NF THE COROL LANRUAGE»s AS DESCRIBED 1IN
THE B2500/3500 "COBNL REFERENCE MANUAL"™, APPLY,

L 22 22

THE OPERATING REQUIREMENTS AND FUNCTIONS OF THE MCp, AS DESCRIBRED IN THE
FIRST SECTIONS OF PART IIl.» ARF ALSO APPLICABIF TO PROGRAMS WRITTEN IN
COBOL .,

ENVIRONMENT DIVISION,

REMOTE DEVICES», WHICH ARE TO BE USED BY AN ORJFCT PROGRAM, MUST BE
IDENTIFIED AS FILES IN THE FENVIRONMENT DIVISINN OF THE CORDOL SOURCE
PROGRAM, WITHIN THE STRUCTURE OF THAT DIVISINN (INPUT=0UTPUT SECTION,
FILE CONTROL PARAGRAPHI» THE CONSTRUCT» AS rAR AS A REMOTE DEVICE IS
CONCERNED, ISt

SELECT (OPTIONAL) <FILE=NAME=1> ASSIGN TN <HARDWARE=NAME=1>

(NN TRANSLATION/TRANSLATION NON STANDARD)

(RESERVE NO/<INTEGER=1> ALTERNATE ARFA/ARFEAS)

IN THE ABOVE CONSTRUCT

1, THE WORD OPTIONAL MUST BE USED IN THE SELFCT STATEMENT WHENEVER AN
INPUT FILE CAN BE OMITTED DURING CERTAIN OPERATINNAL CYRCUMSTANCES,

2o THE ASSIGN CLAUSE MUST BE USED IN ORDER FOR THF MCP TO ASSOCTIATE THE
FILE WITH A HARDWARE COMPONENTs I1,Ee» A REMOTE NEVICE., THE ALLOWABLE
HARDWARE=NAME ENTRIES FOR REMOTE DEVICES ARE?S
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OMITTED,

ENTRY FORMAT!

REMATE DEVICE?

B=9350 TYPEWRITFR MOD. 33,

TWX MOD, 33 AR 35 TELETYPE
18M=1050

18M=1030

0=L=BANKING BURRNUGHS B406

DCT=2000 UNIVAC DET 2000

8=3500 BURRNUGHS B3500 COMPYUTER
B=2500 BURRAUGHS B2500 COMPUTER
ATT=8A1 MOD, 35 TELFTYPE

TT~28 8383 SYSTEM (TELETYPE M0D,28)
TOUCH=TONE BURROUGHS BTT

DISPLAY=UNIT BURROUGHS BND

TC=500 BURRAUGHS T£S00

R=500 BURRNUGHS 500 SERIES COMPUTER

THE NO TRANSLATION/TRANSLATION NON=STANDARD cLAUSE IS OPTIONALS IF

1T MEANS STANDARD TRANSLATION,

THE RESERVE 0OPTION MAY BE USED IN CONNECTION WITH REMOTE DEVICES,

SINCE DATA

MCP DNES NOT UTILIZE MNRE THAN ONE INPUT=QUTPUT

BUFFER AREA PER REMOTE DEVICE» THERE IS NO ANDVANTARE IN HAVING ALTERNATE
AREAS.

FOR MORE DETAILED EXPLANATIONS CONCERNING TRANMSLATION AND BUFFER
TECHNIQUESs SEE PART IIl.» “DECLARING A REMNTE DEyICE AS A FILE®™» NOTES
3, AND a,

DATA DIVISION,

THE USF OF DATA COMMUNICATIAN FQUIPMENT AFFECTS TWE FILE SECTION OF THE
DATA DIVISINN,. THE REMOTE DEVICEs WHICH HAS REEN INTRODUCED IN THE
ENVIRONMENT DIVISION AS A PARTICULAR TYPE O0OF HARDWAREs MUST NOW BE
IDENTIFIED AS A FILE. INFORMATTON CONCERNTNG THE PHYSICAL STRUCTURE OF
THE FILEs AND IDENTIFICATION NOF THE REMOTF DEVICFE MUST BE FURNISHED TO
THE COMPILER,

DUE 71O THE SPFCIAL REQUIREMENTS NF THE DATA COMMUNICATION MCP» THE FILE
DESCRIPTION OF A REMOTE NEVICEs WHILE FOLLOWING THE GENERAL RULES AS
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DESCRIBED 1IN THE SYNTAX OF THE “COROL REFERENGE MANUAL™» IS SURJECT IN
ITS CONTENTS TN SOME RESTRICTIANS.

THE FILE DESCRIPTION MUST FURNISH THE FOLLOWING INFDRMATIONG

FD <FILE=NAME=1>

(BLOCK CONTAINS <INTEGER=4> RFECORDS/CHARACTERS)

VA/VALUE OF 1D 1S <LITERAL=1>

(ACTUAL KEY IS <DATA=NAME>)

IN THE ABOVE SYNTAX1:

e <FILF=NAME=1> MUST BE SHOWN AS IN THE ENVIRNNMFNT OIVISION ENTRY,

2, THE BLOCK ENTRY!

THIS ENTRY IS REQUIRED ONLY IF THE DEVICE WILI OPERATE IN STREAM MODE,
GENERALLY» THE DATA COMMUNICATION MCP HANDLES UNRLACKED RECORDS NNLYs IN
WHICH CASE THIS ENTRY IS NOT NEEDED. IN STRFAM MODEs HOWEVERs THE
REMOTE FILE MUST BE DECLARED TD HAVE 100 CHARACTER RECORDS AND THEY MUST

Al Al AAYrlA Tun NCafANRE M 1 A Tms Siieass - 1. ® oA W
BE BLOCKED TWO RECORDS PER BLOCKe THE ENTRY SHNULN THEREFORE INDICATE
CINTCACDeAY = 2 DEAADNE

A Ny X bl [ LWL g

3. VALUE OF 1IDs CLAUSES <LITERAL=1> MUST SWOW THE <ADAPTER 1D.> AS
CURRENTLY USED BY THE MCP, (SEE PARTY IIl,, MCP SFCTION,)

4, THE ACTUAL KEY CLAUSE IS REQUIRED ONLY WHEN TWE WRITE=TRANS=READ OR
THE WRITE=READ=TRANS VERBS ARE USED, NORMALLY ONLY IN DATA COMMUNICATION
BETWEEN COMPUTERS, THE <DATA=NAME> MUST SPECIFY IN CASE OF A WRITE=
TRANS=READ VERB THE LENGTH NF THE WRITE PORTION OrF THE VERBs OR IN CASE
OF A WRITE=READ=TRANS VERB» THE TOTAL LENGTH Or THE RECORD SIZE, IN
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BOTH CASES» THE LENGTH MUST BE EXPRESSED IN CHARACTERS,

THE <pATA=NAME> MUST BE PC9(6)CMP» OTHERWISE ERROR #860 ("ACTUAL KEY FOR
DATA COMM NOT PC9(6)ICMP™) WILL RE GENERATED,

THERE ARE NO LIMITATIONS IMPNSED ON THE RECNRD DESCRIPTIONS, ALL
ALLOWABLE CONSTRUCTS MAY BE USEDs AS DEEMED NECFSSARY BY THE PROGRAMMER,

THE CONTROL CHARACTERS (SEE DNEFINITIONS IN PART t., EBCDIC CODES IN
PART IIl.) WHICH ARE TO BRE USEN BY THE PROGRAM» SHOULD BE DESCRIBED IN
THE WORKING STORAGE SECTION., (SEE SAMPLE PRNGRAM TN PART VI.)

PROCEDURE DIVISION,

c0BOL INCLUDES A NUMBER O0OF \VERBS DESIGNED SPECIFICALLY FOR DATA
COMMUNICATION APPLICATINONS, THESE VERBS» TNGETHER WITH SOME OF THE
INPUT=OUTPUT VERBS IN GENERAL UYSE IN THE LANGUAGE, SERVE TO CONTROL THE
OPERATIONS OF THE REMOTE DEVICES.,

NPEN,

THE FILE DESIGNATED IN THF ENVIRONMENT DIVISTON MUST BE OPENED REFORE
THE PROGRAM STARTS USING IT, THE FOLLOWING PARTS OF THE SYNTAX NF THE
OPEN STATEMENT ARE APPLICARBRLE!

OPEN (INPUT <FILE=NAME=1> (<FILE=NAME=2>))

(OUTPUT <FILE=NAME=3> (<FILE=NAME=4>))

(INPUT=DUTPUT/1=0 <FILE=NAME=S5> (<FILE=NAME=6,,,>))

MCP HAS INFORMATINN FROM THE FNVIRONMENT AND NDATA DIVISION ENTRIES TO
THE EFFECT THAT THE FILE 1S A REMOTE NDEVICE wdIrHs DEPENDING UPON THE
HARDWARE CAPABILITIES», MAY FUNCTION AS INPUTs NR OnTPUTs, OR INPUT=DUTPUT
DEVICE, THIS OPEN VERB IS NOT SURJECT TO THF RFSTRICTION THAT INPUT=
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OUTPUT DPTIONS PERTAIN TD MASS STORAGE FILES ONLY} REMOTE DEVICES MAY BE
OPENED AS INPUT=OUTPUT FILES ALSN,

EXCEPTIONt REMOTE DEVICES, WHICH HAVE REMATE KEYROARD CONTROL
FACILITIES» AND WHICH HAVE REEN DESIGNATED AS nEMNTE SPN=S» ARE ABLE TO
COMMUNICATE WITH THE COMPUTER WITHOUY HAVING BEFN NPENED.

ENABLE.

THE FUNCTION OF THIS VERB IS Tn
19y RECOGNIZE INPUT INQUIRY REQUESTS FROM A REMNTE DEVICE»
2, RECOGNIZE THE RING INDICATOR,
3, DISCONNECT THE TELEPHONE LINE ON DTALLED LINES.

(FOR MORE DETAILED EXPLANATINNs SEE PART ITl.sr “ESTABLISHING CONTACT
RETWEEN THE CNMPUTER AND A REMATE DEVICE™, ALSN THF SEQUENCE OF FVENTS
ON SWITCHED NETWORKS IN THE #REMNTE KEYRNARD CONTRAL FACILITIES® SECTION,)

SYNTAX FOR THF STATEMENT ISt

ENABLE <FILE=NAME> (PROCEED TN <PARAGRAPH=NAME>)

SINCE THE FLOW OF EVENTS FOLLOWING THE ENARLF 1§ UNPREDICTABLE, THE NEXT
INSTRUCTION wWOULD PROBARLY BE A  WAIT STATFMENTs, DEPENDING ON THE
HARDWARE CAPABILITIFS OF THE REMNTE DEVICE.

IF THE. OPTIONAL ?PROCEED TD <PARAGRAPH=NAME>? CLAUSE IS USED» PRNCESSING
WILL BE RESUMED WITH THE FIRST STATEMENT IN THE <PARAGRAPH=NAME>s, AFTER
THE ENABLE IS COMPLETED, <PARAGRAPH=NAME> MUST BE 1IN THE NON=
OVERLAYABLE PROGRAM SEGMENT NR IN THE SAME SEGMFNT AS THE WALT,

1F THE PROCEED CLAUSE IS NMITTEDs THE PRNGRAM EYECUTION WILL CONTINUE
WITH THE STATEMENT FOLLOWING THE WATT,
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FILL,

REFER FOR DETAILS TD PART I1l.» THE "FILL REQUEST,»

THE FILL VERB FUNCTIONS ESSENTIALLY IN A WAY SIMILAR T0O THE "FILL
REQUEST® DESCRIBED IN PART 111, THE *COBOL REFEENPE MANUAL®™ LISTS THREE
OPTIONS OF THE VERBS HOWEVERs NPTIONS #2 AND 3 AmE NOT DISCUSSED HERE»
RECAUSE THEY DO NOT INVOLVE THE USE OF REMNTE DEVICES AND TELE=-
COMMUNICATION EQUIPMENT,

THE SYNTAX TN CAUSE THIS VERB TO LOAD INPUT DATA TO THE <FILE~NAME>
BUFFER IS

FILL <FILE=NAME> (NO=TIME=QUT) (START=TEXT) (DIAL) (END=TEXT)

(PoLL) (VOICE) (TNNE) (IGNORF) (STREAM) WITH

READ / WRITE / WRITE=READ / WRITE=READ=TRANS / WRITE=TRANS=READ

-»-maw [ K X B ] LY R 2 K B B2 X A J LA E F L X R L L X X 2 & 2 & 2 J LA R K L & L L L X 2 B X & X J

(PROCEED TO <PARAGRAPH=NAME>)

THE FOLLOWING OPTIONAL CLAUSES INVOKE THE eNRRESPONDING VARIANT BIT
OPERATIONS?

CLAUSE IN SYNTAX: VARTANT NPERATION
(DESCRIBEND TN PART I1.)

NO=TIME=OUT INHIBIT TIMF=0OUT (V7)
START=TEXT PRESET STX ¢VS)
DIAL DIAL MODF (V1)

THE DTAL NUMBER IS ACCESSED
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THE

PROGRAM

= C0OBOL,

END=TEXT
VOICE
TONE
IGNNRE

STREAM

POLL

MUST

Do

A

RFAD

TO MOVE THE DATA cRNM THE BUFFER TO THE

FROM MEMNRY STARTING AT THE

01 LEVEL FENTRY 0OF THE <RECORD=
DESCRIPYINN> FOR THE <FILE=
NAME> SPrCIrlED. THE DIAL
NUMBERS mUST BE DECLARED AS
USAGE COMPUTATIONALs = THE
RULES OF CONSTRUCTING THE
TELEPYONF NYMRER ARE AS
DESCRIBEN IN PART II,.» "Vi =
NTAL MODF,"

DELETE ETX ¢V6)

VOICE=RESPONSFE MODE (V8)

TONE RESPONSE (V8 AND VAa)

IGNNRE ENQ ¢VBaV2)

STREAM MNDE (V2)

STREAM MnDE IS SUBJECT TO
THE SAME RUIES AS DESCRIBED
IN PART 111,

AUTOMATTIC PALLING (V3 AND Va)

RECORD AREA, OR TO SET THE PROGRAM=S INDEX REGISTER 2,

THE

OPTIONS,
STATEMENT
STATEMENT,

ARE

v

WHICH

CONTINGENT
(SFE TWF
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MAY

BE
UPNN

USED

THE

(0

SYMTAYEFC N TWUF =
DA AR RN S BN S Lo A S 4

R USED ANNCURRENTLY) IN THE FILL
I=0 NPERATTON DESIGNATEDN IN THE
0 VERBS,?

NOTE: THE (AT ENN) CLAUSE MUST NNT BE USED WITH THF FILL VERR,

WALT,
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THE WAIT VERB ALLOWS THREE OPTIONS, WHICH ARE THE cOLLNWING?
OPTION 11

WATT

THIS OPTION SUSPENDS AN OBJFCT PROGRAM UNTIL AN rNABLE=D REMATF NDEVICE
RESPONDS WITH AN INQUIRY» 0OR UNTIL A FTLL RE~OMES COMPLETE. IT IS
USEFUL IN CONJUNCTION WITH THE FTILL ONLY IF MORF THAN ONE REMDTE DEVICES
ARE INVALVED IN THE OPERATIONs OTHERWISE THE FILL ALANE ACCOMPLISHES THE
SAME PURPOSE.,

OPTION 2t

WATT UNTIL <LITERAL> / <DATA=NAME>

THE <LITERAL> 1IN THIS OPTION MEANS THE TIME TN SECONDS» FNR WHICH THE
OBJECT PROGRAM IS SUSPENDED, IF <DATA=NAMF> IS USED, IT MUST BE
DECLARED 9(5) COMPUTATIONAL AND MUST ALSN DENOTF SECONDS.

THE OBJECT PROGRAM WILL BE RESUMED PRIOR TN THE SPFCIFIED TIME, IF INPUT
1S RECEIVED,

OPTION 3¢

WAIT <LTTERAL> / <DATA=NAME>

THIS VERSION SUSPENDS THE 0BJECT PROGRAM (INCANDITIONALLY FOR THE
SPECIFIED PERIOD O0OF TIME AND THE PROGRAM WILL NOT RE RESUMED, IF INPUT
1S RECEIVED. THIS OPTION IS USEFUL IN A POLLING | 0NPs WHERE CONTINUDUS
POLLING IS NOT REQUTIRED» ONLY AT CERTAIN INTERVALS.

THE MAXIMUM TIME», FOR WHICH AN NBJECT PRNGRAM MAY BE SUSPENDEN», IS 23
HOURS» 59 MINUTES AND 59 SECNNDS,
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THE 1=0 VERBS?

READ,

THIS VERB IS THE IMPLEMENTATION OF THE READ=TN=CNNTROL DESCRIPTOR (SEE
PART II.» "™DESCRIPTOR OPERATINN"s AND PART III.» "REED",)

LOADING STARTS WITH THE LOCATION SPECIFTIED By THE 01 LEVEL OF THE
RECORD=DESCRIPTION NF A FILE,

THE SYNTAX OF THE READ VERB 1S3

-
READ <FILE=NAME> (INTO <RECNRND=NAME>)

(NO=TIME=QUT) (START=TEXT) (STREAM) (DIAL)

(AT END <ANY STATEMENT>)

THE ABOVE NPYIONS ARE DESCRIBED IN THE PRECENINA SECTION DEALING WITH
THE FILL VERB,

ANDTHER READ STATEMENY MUST BE GIVEN IN CnROL 7O CORRESPOND TO THE

LR R ®

WRITE

THIS VERB IS THE IMPLEMENTATION OF THE WRITE=TN=CANTROL OPERATOR, (SEE
PART Il.» *DESCRIPTOR OPERATION®"» AND PART TIT1., ®RITE™.)

THE SYNTAX 1St

WRITE <RECORD=NAME=1> (FROM <RFECNORD=NAME=2>)
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(END=TEXT) (START=TEXT) (STREAM) (DIAL) (VNYCE) (TONE)

LA L K & K N X ) (2 R X B N E R N X LA X K 2 2 J LA A A 4 L2 E K J -maww W

(AT END <ANY STATEMENT>)

DATA WILL BE WRITTEN TO A REMOTE DEVICE FRNOM ASCENDING MEMORY LNCATIONS
BEGINNING AT THE 01 LEVEL OF THE PERTINENT RECNRD DESCRIPTIONs UNTIL AN
ENDING CONTROL CHARACTER IS ENCNUNTERED,

<RECORD=NAME={> MUST BE DEFINED IN THE DATA DIVISINN AS A 01 ENTRY UNDER
THE FD ENTRY FOR A FILEs <RECORD=NAME=2> SPECTFIFS THE AREA FROM WHICH
THE RECORD IS TO BE MOVED TO <RECORD=NAME=1>,

THE ALLOWABLE OPTIONS LISTED IN THE SYNTAX ARF DFSCRIBED IN THF wpIpL®
VERB SECTIDN,

ANOTHER WRITE STATEMENT MUST BE GIVEN TO CORRESPONN 7O THE "REDY™ PSEUDD
NPERATOR,

WRITE=READ

FOR DETAILS OF THE NPERATION PERFORMED RY THIS vERa3, REFER TO PART I1l,.»
"WCRC".

THE SYNTAX 1S3

WRITE=READ <RECNRD=NAME=1> (FRNM <RECORD=NAME=2>)

(NO=TIME=DUT) (END=TEXT) (VOICE) (DIAL) (TONE) (STREAM)

(START=TEXT) (POLL) (IGNORE)
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(AT END <ANY STATEMENT>)

NOTEs (STREAM) AND (VOICE) MAY NOT BF USFND TNGETHER IN THE SAME
STATEMENT,

DATA WILL BE PASSED 7O THE REMOTE DEVICE FRNOM ASCENDING MEMORY LNCATIONS
STARTING AT THWE 01 LEVEL OF <RECNRD=NAME=1>, THF nATA WILL RE READ FROM
THE REMOTE nEVICE INTO MEMORY LOCATIONS TIMMENIATELY FOLLOWING THE
CONTROL CODE WHICH TERMINATEND THFE WRITE PORTION NF THE QPERATINN,

WRITE=READ=TRANS,

THIS VERB FUNCTIONS IN THE SAME MANNER AS THrF CNRRESPONDING CONSTRUCT
DESCRIBED IN PART III. NDATA IS PASSED Tn THE REMOTE DEVICE FRNOM
ASCENDING MEMORY LOCATIONS STARTING AT THE 01 LEyEL OF <RECORD=NAME=1>
UNTI|L AN ENDING CONTROL CODFE Is ENCOYUNTERED» THWEN A READ TRANSPARENT I§
INITIATED WHICH WILL READ INTO THE RECORD ARFA NTTL THE END OF <RECARD"
NAME=1>,

THE APPLICABLE SYNTAX 1St

WRITE=TRANS~READ <RECORD="NAME=1> (FROM <RECNRAN"NAME=2>)

(DIAL) (ND=TIME=«QUT) (AT END <ANY STATEMENT>)

WRITE=TRANS=READ,

FOR DESCRIPTION OF THE FUNCTINN OF THIS VERR RFFER TO THE CORRESPANDING
CONSTRUCT IN PART ITI,

THE SYNTAX OF THE VERB 1S

WRITE=TRANS=READ <RECORD=NAME=i> (FROMSRECARD=NAME=Z>;
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(DIAL) (NO=TIME=QUT) (AT END <ANY STATEMENT>)

INTERROGATE

THE FUNCTION OF THIS VERR IS TN O0OBTAIN THE RESULT DESCRIPTNR
REPRESENTING THE STATUS OF THE REMOTE DEVICE. SEE ALSO PART Ill.» "THE
"INTERROGATE REQUEST,"

THE SYNTAX ISt

INTERROGATE <FILE=NAME> INTO <DATA=NAME>

<DATA=NAME> MUST RBE DEFINED AS AN ELEMENTARY TTEu WITH A PICTURE 9(16)
COMPUTATIONAL AND MUST RE REDEFINE=D YO MAKE REFFRENCE T0O EACH ELEMENT
WITHIN THE RESULT DESCRIPTOR.,

THE INTERPRETATION OF THE RESULT DESCRIPTOR B1TS IS GIVEN N PART 11,9
#wRESYLT NESCRIPTORS®s AND *RESULT DESCRIPTORS ANn HARDWARE ACTION®
SECTIONS,

INTERRNGATE ADDRESS,

THE FUNCTION AND USE OF THIS STATEMENT TS DESCRIBED IN PART ITl.» IN
THE ®INTERROGATE ADDRESS REQUEST™ SECTION,

THE SYNTAX FOR THE VERB 1S3

INTERRNGATE END=TEXT <FILE=NAME=1> INTO <DATA=NAME>

<DATANAME> MUST RE DEFINED AS AN ELEMENTARY TTEM WITH A PICTURE 9(6)
CMP,
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NISABLE

THIS VERB FUNCTIONS IN A WAY SIMILAR TO THF CONDITINNAL AND
UNCONDITIONAL CANCEL REQUESTS NESCRIBED IN PART 117,

THE SYNTAX ISt

DISARLE <FILE=NAME> ON (NN=DATA) (BREAK) (NISEONNECT)

THE NO=DATA OPTION CORRESPONDS TO THE CONDITIONAL CANCEL» TeFer THE
INPYUT REQUEST WILL BE CANCELLED ONLY IF AN 170 OPERATION IS NOT IN
PROGRESS» OTHERWISE THE DISABLE REQUEST IS IGNORFD. IN NTHER WORDSs THE
NO=DATA OPTION DOES NOT INTERRUPT THE DATA FLOW.

THE ?BREAK? VARIANT CORRESPONDS TO THE R VARTANT, THF 2DISCONNECT? TO
THE H VARIANT 1IN THE ASSEMBLER LANGUAGE AND RNTH WORK AS NESCRIRED IN
THE REFERENCED SECTION IN PART 111,

CLOSE

LA 2 X N J

THE CLOSE VERB, APPLIED TO A DATA COMMUNICATION FyLE, HAS THE FNLLOWING
SYNTAX?S

CLOSE <FILE=NAME> (WITH RELEASE) / (NO DISCONNECT)

AS DESCRIBED IN THE "CLOSE REQUEST™ IN PART III,, A FILE CAN BE
1+ CLOSED AND REMAIN ASSIGNEN TO THE PRNGRAw (NORMAL CLOSE)s OR

2, IT MAY BE CLOSED WITH THE RELEASE OPTION, IN WHICH CASE THE
REMOTE DEVICE IS RELEASED TO THE SYSTEM,

3, IF THE "NO DISCONNECT®™ OPTION IS USEDs THWE FILE IS RELEASFED
VO THE SYSTEMs BUT THE DIALLED TELEPHONE LINF 1S NOT DIS=
CONNECTED,
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REMOTE KEYRDARD CONTROL FACILITIES,

THE DESCRIPTION IN PART 111, ON THE OPERATIONAL CAPABILITIES OF REMOTE
NDEVICES WITH REMOTE KEYROARD CONTROL FACILITIES ARF APPLICABLE AND THE

ACCEPT AND DISPLAY

VERRS ARE PROVIDED FOR DATA TRANSFER BETWEEN THE NBJECT PROGRAM AND THE
REMDTE SPQO.

THE SYNTAX FOR THE ACCEPT VERB 1S3

ACCEPT <DATA=NAME=1> FROM <LITERAL> / <DATA=NAMF=2>

WHERE <LITERAL> OR <DATA=NAME=2> MUST FURNISH THE <ADAPTER=1D>,
A MAXIMUM DF 60 CHARACTERS MAY BE ENTERED FROM THE KEYBOARD.
THE SYNTAX FOR THE DISPLAY VERB TSt

DISPLAY <LITERAL=1> / <DATA/NAME=1> (<LITERAL=2> / <DATA=NAME=2>,44 )

UPAON <LITERAL=3> / <DATA=NAME=3>

WHERE <LITERAL=3> OR <DATA=NAME=3> MUST FURNISH THF <ADAPTER=IN>,

FOR FURTHER DETAILS REFER TO PART 11l,» "THE AcCEPT AND DISPLAY
REQUESTS™, AND THE ®COBOL REFERENCE MANUAL"™, '

% de de e %
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IFf THE REMOTE DEVICE USES A CNDE FOR WHICH THe MCP DOES NOT PROVIDE
TRANSLATION, OR THE OPTIONAL CODF TRANSLATING FUNCTINN OF THE McP 1S NOT
INVOKEDs 1T BECOMES THE RESPONSIBILITY NF THF 0BJECT PROGRAM TO
CONSTRUCT THE PROPER CODE STRINGS FOR COMMUNIGATION WITH THE REMOTE
DEVICE.  THE “TRANSLATE® INSTRUCTION OF THE B2500/3500 COMPUTER SERVES
THIS FUNCTION (SEE B2500/3500 ADVANCED ASSEMBLER LANUAGE MANUAL) AND THE
COBOL LANGUAGE PROVIDES THE

ENTER

VERB TO ALLOW THE PROGRAMMERS TO MAKE USE NF THIS CAPABILITY NF THE
COMPUTER,

THE ENTER VERR PROVIDES FOR THE USE OF AN ALTERNATF LANGUAGE ,

THE CONSTRUCT OF THF VERB IS?

ENTER SYMBOLIC / CNBOL.,

"ENTER SYMBOLIC®™ IS USED AT THE POINT THE C0OrAL SNURCE PRNGRAM STARTS
USTNG THE ALTERNATE | ANGUAGE. ®ENTER COBOL™ 1S THE RETURN POINT FROM
THE ALTERNATE LANGUAGE 10O COROL,

THE GENERAL RULES OF THIS CONSTRUCT ARE DESCRIBFN TN THE "cOROL
REFERENCE MANUAL®., IN DATA COMMINICATION PRNGRAMMING THE MOST IMPORTANT
FEATURE OF THIS ALTERNATE LANGUAGE IS TN ALLOW THE U