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Cata Com•unications is designed to provide a general introduction 
to data communications <Oatacomm> as it exists on 81800/81700 
systems. It defines both hardware and s~ftware components of 
Bat~co•• syste•s and provides a glossary of the basic terms used 
to describe Dataco•• hardware and software. It assumes that the 
reader has a working knowledge of the ba$iC structure of the 
81800/81700 processor and its peripherals. 

NAME 

81800/81700 Network Definition Language <NOL> 
Reference Manual 

81800/81700 Software Operational Guide 
81800/81700 Syste•s Reference Manual 
81800/81100 Systems User Programming 

Language <UPL> 
81800/81700 Systems Report Program Generator 

<RPG> Reference Manual 
01800/81700 Syste•s COBOL Reference Manual 
81800/81700 Data Co••unications Subsystems 
81800/81700 Network Definition language 
81800/81700 Supervisory Message Control Systems 
81800/81700 Message Control System Interface 

NUMBER 

1073715 

l068T31 
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1057189 

1057197 
P.S. 2205 7434 
P.S. 2212 5223 
P.S. 2219 0482 
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The term "data communications• <Datacomm> denotes the 
bidirectional transfer of data between a central computer and one 
or more terminals. Oatacom• is the interfacing of remote users 
and devices <terminals> with on-site functions performed ty the 
central co•puter. The 81800/81700 Data Processing System can 
function as the central syste• for a network of remote devices 
<ter•inals> or as a satellite computer to a large system. figure 
2.1 illustrates a Oatacomm network. 

-----------------------~-------------------· 1----------~-1 
STATION 

·---------------· 1 .. ------------·-1 1---->1-----------1 
I t 
I APPLICATION I NETWORK l<···-1 1----------·I 
1 PROGRAM l<••••>t CONTROLLER l<·------·->I STATICN 
I I l< .... •-1 1-----------1 
1· I I 
1----~----------1 1--~·-··-----··I I l---->1-----------1 

I STATION 
CENTRAL COMPUTER I 1---•-------1 

I 

--------~----------~-~---------------------1 

figure z.1 A Typical Data Communications Network 

A Dataco•• network includes a central computer and the remote 
devices which are attached to it· <i.e.11 Unes11 adapters11 
terminals>. Terminals will vary in how they co1111unicate with .the 
svste•· the spec~fic type of terminal used can range from a 
·•teletypewriter~ unit to another computer. The d1stance between 
the ter•inal and the central co~puter11 and the type of 
trans11ission lines used can also vary within the Oatacomm 
net work. 
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The applications of the Oatacomm system are numerous and varieo 
in function. The hardware supporting the applications will also 
vary. The •ajor applications are briefly described oelow. 

a> InQuiry processing or on-line processing makes use of 
central locations. A prompt response can be provided for 
each inQuiry. The data transmission is bidirectional ana 
can be combined with real-time f He updating~ where a 
transaction causes the central data files to be immediately 
updated to show the current st atu.s of the appropriate 
accounts. 

b) Data collection involves the collection of data by 

c> 

unidirectional data flow from remote terminals to a central 
processing point. 

Data distribution uses unidirectional data flow in 
transmitting data generated at a central processing point to 
terminals. Data collection and data distribution are 
combined in many Oatacomm systems. 

d> Message switching is a method of handling large amounts of 
data to be dispersed among widely separated locations. The 
data flow is bidirectional between a central switching 
center and the terminals connected to it. The central 
switching center may perform processing of the data or any 
code conversion reQuired. 

e> Remote Job Entry allows users at different remote sites to 
use the central computer si~ultaneousty. The data flow is 
bidirectional- with data and the instructions for processing 
transmitted from the remote terminals to the central 
computer. After the desired processing is performed~ the 
results are transmitted back to the terminal. The main 
advantage of Remote Job Entry is that the user at a remote 
location has fast access to the computer. 
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Appli~ation · programs co••unicate with stations or sets of 
stations (fa•ilies> through file-handling techniQues. Symbolic 
file names~ together with the appropriate OPEN• CLCSE• READ• or 
WRITE commands are used for most communications with terminals. 

Note that with the use of file-handling techniQues. aoplication 
progra•s usually do not have to be rewritten when system software 
or hardware configurations are changed; application prograNmers 
need not be data communications experts in order to utilize aata 
communications netwcrks. 

The system design reQuires that the Master Control Program <MCP>• 
which is the 81800/81700 Operating System• be as independent of 
the Datacoam syste• as possible. This independence allows the 
operating system to be smaller in size than it would be 
otherwis~~ without penalizing the non~oatacomm system user. The 
functions of the Datacoam system and the 81800/81700 Operating 
System are separate .and distinct• and maintaining them as 
separate entities is advantageous to both. 
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The B1600/Bl700 Data Com•unications System is a combination cf 
special hardware and software that performs data com~unications. 
Th~~special Oatacomm hard~are consists of terminals~ tranamission 
lin~s, data sets, adapters, and 1/0 controls. A description of 
each is included in this section. Control codes and 1/0 
descriptors, although not hardware, are also described in this 
section because of their relationship to the special hardware of 
the Oatacomm syste•· 

I.E.B.tHH!L~ 

Terminals are the electronic or electromechanical devices that 
can be attached to the transmission lines of a Oatacomm system, 
pr-0viding a man/machine interface between the user of the networ~ 
and the network itself. 

When information is sent from a terminal to the central system. 
the terminal transmits the bit representation of the character 
through the trans•ission line. A 01aoo1a1100 Data Processing 
System can serve as a terminal itself. It may be connected to a 
Oatacomm system that has another computer functioning as the 
central system. 

The fol.towing definitions of terminal and station are provided to 
aid the reader in understanding the subject of data 
communications. 

A terminal is defined as any device that can transmit or receive 
data through the communications lines of a Datacomm system • 
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A station is a logical concept, unlike a terminal which is a 
physical concept. Every station associated with a Oatacomm 
system must be described in the Network Definition Language <NOL> 

·source program. A station is "descrited" to the Oatacomm syste1 
by assigning a set of attributes to it. Every station must be 
given a naee <i.e., a •station identifier" attribute> ano a 
terminal species att~ibute. The station identifier is a logical 
attribute and the terminal is a physical attribute. Other 
logical and physical att~ibutes are assigned to each station to 
define how the Oatacom• system should interact with each station. 

A station can be associated with a Oatacomm line <explained l~ter 
in this section), but it need not have such an association. 
~owever. until such an association is made, the B1800/Bl700 Data 
Processing System cannot communicate with a station. The line to 
which the station is assocjated Cif any> is not a station 
attribute. A station may be moved dynamically Ci.e., during the 
continuous operation of the Oatacomm system> from one line to 
another Cot" ff"om one line to no line> and still be considered the 
same station. 

A •multiple station line• is a Oatacomm line that can have more 
than one station associated with it at any instant in time. 
Every station that can be associated with a multiple station line 
must have a "station address" attribute assigned to the station. 
Every station assi~ned tQ a multiple station line must have 
identical station address formats <e.g., one-character address, 
two-character address~ or three character address>. All of the 
stations associated with a multiple station line, at any instant 
in time, must have uniaue station addresses. 

The 81800/81700 Data Commu"ications System can communicate with a 
particular station attached to a multiple station line, but only 
if the logical station address and the physical terminal address 
are identical. The station address is determined by the field 
engineer or if the terminal is programmable, by what the 
programmer has specified the address to be. The Oataco~m system 
does not attempt to communicate with a terminal• but does attew.pt 
to communicate with a station. 
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components of a Oatacomm system is 
transmission tines. for example• 

transmission tines may be either normal 
<leased> lines. or direct-connect. 

Switched lines use the switching eauipment of telephone exchanges 
for message rooting; conseQuentlY• the physical path of the 
transmission can vary widely. 

leased lines are permanent or seal-permanent connections and are 
advantageous in that they usu~tly permit data transmission at a 
higher rate of speed. 

Direct-connect tines are twisted-wire pairs. normally. and are 
used for data trans•ission over short distances. as ~hen 
terminals ar~ in the same building as the central computer. 

In most Datacom• systeas. data sets must be used to transfor• the 
digital signals generated by computers or terminals to analog 
signals suitable for transmission. This transformation is 
~eferred to as modulation and demodulation and has no overall 
effect on the syste•. 
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An adapter is an electronic interface between a dat~ transmission 
line and a part of the Oatacomm system. Adapters perform 
character assembly. ti•ing comparison. block parity checking. 
block parity generation. and other logic operations. All 
adapters operate in hatf•duplex mode and present the same 
interface to the Single-Line Control or Multi-Line Control. 

The adapters are designed to operate over the communication 
facilities defined in table 3.1. 

1------------------------------~----------------------------------I I 
I CESIGNATION 1 9ANOkIO TH . ' 

ITRANSMISSIO~ RATE I ~EMA RKS 

·---~---~--~-------~---~---~--------------------------------------I 
I NARROWBAND 
I 
I 

' I VOICEBAND 
I 
t 
I 
I 

I 
I Variable. 
IUsuatly up to 
I 300 Hz. 
I 
tNominal 4kHz. 

• I 
I 
I 

' 115()-300 bits/ 
I second. 
t 
I 
l&C0/1200/1800/ 
12000/2400/4800/ 
19600 bits per 
I second. 
I 

I 
IUsually a leased 
I U ne. 
I 
I 
lleased and 
lswitched lines. 
I 
I 
t 

1--------------------------·--------------·-----------------------
Table 3.1 Transmission facility Classification 

All adapters accumulate one character of 
t~e 1/0 · control. The three types 
described in the following subsections. 

data before notifying 
of standard adapters are 
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The Standard Synchronous Adapter provides for a connection of 
t~r•inals via the following services and 8urrou9hs data sets. 
Data sets equivalent to those listed betow can also be used. 
0oth an RS232C and a CCITT interface are provided. The clcck 
pul~e is supplied by the data set. Table 3.2 indicates the 
transmission speeds and the line service applicable for several 
Burroughs data sets. 

·---------------------------------------------------~------------· I Transmission Speed <BPS> I Service Burroughs Oat a Set 

·----------------------------------------------------------------· 1 zcco 1 Switched I T~ 7'34-24 I 
I I I I 
I 2400 I Leased I TA 134-24 t 
I 1 I I 
I 4800 I Leased I TA 733•46 ' ·----------------------------------------------------------------· 

fable 3.2 Standard Synchronous Adapter Data Set Interface 
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The Standard Asynchrcnous Adapter provides for a connection of 
the terminals by th~ services and Burroughs data sets listed in 
table 3.3. Data sets equivalent to those listed can also be 
used. Both an RS232C and a CCITT interface are provided. The 
adapter is •strapped" (hardware-wired> by a field engineer to 
acco••odate any one of the listed transmission speeds. Table 3.3 
indicates the trans•ission speeds and line service applicable for 
several Burroughs data sets. 

··------------~-----------~--------------------------------------I Transmission Speed I 
t <BPS> t 

Com111on Caf"rier 
Service 

I Burroughs Data Sets 
I 

---------------------------~---------------------------------~--150 Switched I TA 714 
I 

150 Leased I TA 713/753 

' 300 Switched I TA 714 
I 

300 leased I TA 713/153 
I 

600 Switched I TA 714 
I 

600 Leased 1 TA 713/153 
I 

1200 ' Switched t TA 714 

' I 
1200 I Leased I TA 713/753 

I 1 
1200 I Leased I TA 783 

----------------------------------------------------------------
Table 3.3 Standard Asynchronous Adapter Data Set Interface 
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lhe Standard Di~ect Asynchronous Adapter provides for a 
connection of terminals by a two-wire direct interface. The 
adapter is wired by a field engineer to accommodate any one of 
the trans•ission speeds shown in table 3.4. 

··-----------~------·--------------------------------------------I Transmission Speed (BPS> Cable Length 

·----------------------------------------------------------------150 ' Up to 1000 feet 
I 

300 • Up to 1000 feet 

120C Up to 1000 feet 

1800 Up to 1000 feet 

2400 Up to 1000 feet 

4800 Up to 1000 feet 

9600 Up to 1000 feet 

I 
I 
I 
I 

---~--~~----~------~---·---~--- --------------------------------· 
Table 3.4 Standard Direct Asynchronous Adapter - Cable Lengths 

In alt cases the transmission code is ASCII-7 1967. The seven 
data bits are transmitted least-significant bit first. fotlowed 
by one parity bit. The character parity is odd for synchronous 
operation and even for asyr.chronous operation. 
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Control codes are reco9nized by the adapters and are used in the 
Dataco•• system.for character synchronization. to indicate where 
a aessage begins and ends• They are also used as a response to 
in~ieate the success or failure of the last transmission. 

The adapters recognize the control codes listed in Table 3.5. 
The corresponding function of each control code is also listed. 

----------------------------------------------------------------· function t Control Code 

----------------------------------------------------------------· 
Synchf"onization I SYN I . 

I I 

Start I SOH• STX • 
I I 

Ending I El)(,. ETB • 
I ' Positive Response I ACK• ENQ• BEL• ETX• ETB I 

' Negative Response I NAK• EQT <optional>• TifilEOUT <optional> 

-·--------------------------------------------------------------· 
Table 3.5 Control Codes for Standard Adapters 
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Synchronization control codes CSYN> are not stored in memory. 
Two SYN control codes •ust be received hefore a Standara 
Synchronous Adapter will recognize any other control codes in 
•e•ory, except SYN• up to but not including a 8loct Check 
Character <BCC>. A synchronization code is not included in a ecc 
sum •. At least four synchronization control codes must be 
trans•itted prior to data transmission. These codes are 
automatically generated by the adapter prior to the data 
transmission. · 

The start control code CSOH or STX> is used to start the 
accumulation of a BCC with the next non synchronization character 
received by the adapter. Afte~ the receipt of a start control 
code. only those control codes classified as ending control codes 
ter•inate the operation. 

Tbe ending control code <ETX or ET8> is used to finish the 
trans•ission of the •essage and end the accumulation of the acc. 
following the ending control code, the ace will be the next 
character trans•itted if the I/O operation is a write. If the 
1/0 operation is a read, the ace will be the next character 
expected after the ending control code is received • 
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A positive response control code, unless also classified as an 
ending control coder does not ter•inate an I/O operation of the 
positive response code if preceded by a start control code. 

A control code that is classified as a positive response or a 
negative response is defined to be an enoinq control code, but 
only if it is not preceded by a start control code. 

An option is provided to ignore EOT <End of Transmission> as a 
negative response control code for read ano write operations. Gn 
read operations this option allows the 110 control and the system 
to which it is attached to act as a terminalr and to receive a 
polling seQuence from other data communications systems. No 
hardware recognition of addresses is provided. On write 
operations this ~ariant allows the 1/0 control to ignore EOT in 
order to transmit polling seQuences and other seQuences which use 
EOT as the first control code in a message as a t;ne·clearirg 
code. 

A Block Check Character is normally transmitted following all 
messages that contain a start control code. The BCC is for~ed cy 
taking the modulo 2 ~um for each data bit following a start 
control code. up to and including an ending control code. The 
BCC is transsitted after the ending control code with appropriate 
character parity. A field engineer can wire the adapter to 
e~clude the generation and checking of a acc. 
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The 110 descriptor is the basic communications link between the 
81800/81700 svste• software and hardware. figure 3.1 illustrates 
the I/O descriptor for•at used in Oataco~~. All fields ~re 24 
bits in length. 

1-------·~--~-----~-----~-------~--------------------------------1 
I 
I 
I 

E 
I 

' ' 
RS 

I 
I 
I 

l OP 
I 
I 
I 

A 
I 
I 
I 

B 
I 
I 
I 

·---------------------------------------------~------------------· 
E FIELD = ENDING ADDRESS 

RS fl ELD = RESULT STATUS INFORMATION 
L f'IELD = LINK ADDRESS POINTING TO THE RS f' IELO Of THE t-.EXT 

1/0 DESCRIPTOR IN THE LIST 
OP FIELD = OPERATION• VARIANTS• ANO ADAPTER NUMBER 

A FIELD = STARTING ADDRESS Of DATA 
9 FIELD = ENOING ADDRESS Of DATA 

Figure 3.1 [/0 Descriptor f or111at 
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The OP field must be set up by the system software before an 1/0 
operation is initiated. The operation reQuested• anv variants to 
the operation. and the adapter identification number <if 
applicabte> are contained in this field. 

The high-order <teftmost> three bits of the OP 
operation code for either a READ• WRITE. B~EAK• 
TEST. The next 17 bits are used for variants 
for example. a write operation and a write 
operation would have the same operation code• 
translation operation would have a variant bit 
operation to be modified. 

field contain the 
PAUSE• STOP• or 
of the operation. 
with translation 

but the write with 
set to cause the 

The low-order <rightmost> four bits of the OP field identify the 
unique adapte~ connected to the 1/0 control for this operaticn. 

When the operation specified in the OP field reQuires character 
transfers to or from •emory. the A field must contain the 
starting address in memory where the I/O control can fetch or 
store characters. When the A field is required~ it ~ust be set 
up by the system software before it initiates an I/O operation. 
The A field must define a non-zero integer number of eight-bit 
bytes. 

The 8 field is reQuired whenever the A field is required. The e 
fietd contains the address of the last character position in 
•emory for 1/0 control access. The B field contents <ending 
address> must be greater than the A field contents <beginning 
address>. On read operations the a field must be large enough to 
provide space for all characters expected to be read. When the 
character specified by the e field address has been transferred. 
the I/U control terminates the operation. 
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The l field holds the address of the RS field of an I/C 
descriptor. Linking is a technique used to execute two or more 
1/0 operations consecutively without intervening system software 
execution. Howe~er. the link could be to the RS field of the 
sa•e descriptor. Both the SLC and MlC <explained later in this 
section> require that all I/O descriptors be linked• except when 
the stop operaticn is used. Upon completion of the 1/0 operation 
Cit the operation was not a stop operation and if no error 
occurred>• the t/O control fetches the address of the RS field of 
the next 1/0 descriptor from the L field. The I/O control then 
checks the operation co•plete bit of the next 1/0 descr;ptor. and 
initiates the next operation reQuested if the tit is FALSE. 

1-----------~--t 

' ' • I 

• 
' t 
' I 
I 
1 

' 1---------1---------1---------·---------·---------1---------1 E I RS l . I WRITE A 8 

1---------t---------1---------1---------1---------1---------1 
·--------------· I 

1---------1---------1---------1---------1---------1---------1 
E RS • l READ A 8 

1----~-~--1---------·~--------1---------1---------1---------1 

·-------~-~-------------------· 
Figure 3.2 I/O Descriptor Linking 
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A si•ple write operation lin~ed to a read operation• which is 
very com1on in Oatacomm operations• is illustrated by figure 3.2. 
Assume that the system software has cleared the RS field• set up 
th~ L• OP• A• and B fields• and stored the address of the RS 
field of the write descriptor in absolute memory location o. 

Upon receiving an tnter~upt• the I/O control fetches the RS 
address of the write I/O descriptor. and the operation reQuested 
is initiated since the operation complete bit is FALSE. 

When the write operation is co•plete and if no error occurred. 
the I/O control fetches the address of the read descriptor from 
the L field of the write descriptor. Since the RS field had been 
previously cleared• the read operation is initiated. 

When the read operation is coaplete and if no error occurred. the 
I/O control fetches the address of the RS field of the write 
descriptor fro• the L field of the read descriptor. Because the 
write operation had been co•pleted previously~ the I/Q control 
does not initiate the write until the operation complete bit is 
reset. 

The linked list of 1/0 descriptors sho~n in figure 3.3 is similar 
to those shown in figure 3.2. The read descriptor is linked to 
the descriptor for a stop operation• so that no further linking 
is perfor•ed by the 1/0 control. 
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1--------------1 
t 

1---------1---------1---------1·--------1---------1---------1 
E RS l WRITE A B 

1---------1--·------1---------1---------1---------1---------1 
1~-~--------~~-1 

1---~-----1-------~-1---------1---~-----·---------1---------· 
I E I RS l I READ t A 9 

·------~--1---------1---------1---------1---------1---------1 

' 1------~~------1 

• 
1------·--1-~-------·---------1---~-----1---------1---------1 

E I RS l STOP A 1 8 I 
1---------1---------1---------1--~------1---------1---------1 

-----------------------------· 
Figtire 3.3 linking to a Stop Operation 

figure 3.4 illustrates an operation using only one descriptor 
that is linked to ;tsetf. As a result• the I/O control pauses 
after completing the operation. 

·-----~---~----· I 
I 

' I 
I 

I 
1---------1---------1~--------1---------1---------1--~------1 
I E t RS • l OP A 
1-----~---1---------1---------1---------1---------1---------1 

figure 3.4 linking to the Same Descriptor 
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The E field is initialized and us~d by the hardware during the 
operation and can be used bV the syste• ~oftware upon completion 
-0f the operation. for read and write operations, the hardware 
stores the incre•ented A field address in the E f ietd. After a 
write operation, the E field normally points to the next bit 
following the ending code. After a read operation- the CSM 
stores the final inc~e•ented A field address pointing to the 
1e•ory location where the next character of data would normally 
be stored. 

Upon co•pletion of a read or write by the hardware during the 
operation, the system software can use the E field for message 
length computation. for exa•ple, the E field address less the A 
field address divided by e equals the number of characters read 
or w\"itten. 

The 1/0 control Uses the RS field for three functions: 

a. To deter•ine when .to initiate the operation. 

b. To provide te•porary storage during execution of an operation. 

c. To provide storage for the result status information after 
completion of an operation. 

Prior to. and during an operation. the first 15 bits of the RS 
field are used to store te•porary flags for the CSH- and the last 
nine bit' are used to indicate dynamic interrupt information. 

The syste• software should clear ·the result status bits before 
initiating the 1/0 operation. The 1/0 control 111ay not initiate 
an I/O operation when the operation complete bit is TRUE Cl>. 
<See the 1/0 control descriptions for further infor•ation.> The 
operation co•plete bit is the first of the result status bits and 
is used by the 1/0 control in I/O descriptor linking. 

The •eaning of the individual bits for the result descriptcr
stored in the RS field of the 1/0 descriptor, is defined in table 
3.6. 
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1------------------~-----------------·---------------------------
I Bit I Meaning 

1-------~--------------------------------------·-----------------
I 

' I 
I 

I 
I 

• 1 

• I 
I 

• I 

• I 

0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18-23 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Operation complete 

Exception condition 

Reserved 

Parity error 

He•ory access error <Read> 

Memory parity error <Write> 

TIMEOUT 

BREAK received 

No ending control code 

Chaining terminated 

Not used 

loss of •oata Set Ready" 

Loss of "Clear to Send" <Write> or 
Loss of •ca~rier <Read> 

Not used 

Not used 

Reserved 

Operation cdmplete 

Data Communications device 

Adapter identification 

• I 
I 
I 
I 

• 
I 
t 

' I 
' 

·--~~-----------------------~------------------------------~-----
Table 3.6 Result Status Bits for Standard Adapters 
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Two types of Dataco•• controls are used ~ith 81800/01700 Data 
Com•unications System: the s;ngle·Line Control CSLC> and the 
Multi-Line Control CMLC>. To the Datacomm system software both 
1/0 controls function the sa•e and have th~ ability to access the 
adapters and main memory. <Refer to the 81800/81700 Systems 
Reference Manual• For• No. 1057155 for infor•ation concerning 
tain aemory and control memory.> The I/O control itself is 
sensitive to 1/0 commands and accumulates characters froM 
adapters to build messages. The I/O control processes the 
accu•ulated characters. and initiates various functions as 
specified by the system software. 

The I/O controls can interrupt the system software for 
notification of the I/O completion. After executing an 1/0 
operation. the 1/0 control stores a 24-bit result descriptor in 
the Results Status CRS> field of the 110 descriptor. This 1/0 
descriptor can then be used by the system soft~are to determine 
what action• if any. should be taken. 

On write operations• the I/O controls have the capability tc 
translate 81800/81700 EBCDIC code to ASCII code. and on read 
operations. fro• ASCII code to EBCDIC code. 

The I/O controls can execute the AUTOPOLL function. which allows 
the 1/0 control to continuously poll Creauest input from> 
stations on a tine witho~t interrupting the Master Control 
Program. 

The Single-Line Car.trot and Hutti-Line Control each operate with 
all defined adapters for the 61800/81700 system. 
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Figure 3.5 sho~s the relationship of th~ Single-Line Control tc 
pertihent hard~are units of the B1800/Bl700 system. 

t------~--1 
t S•HEMORYI 
1-------~-1 

I 1---~-----1 
l··--·--··I I SINGLE I COMMUNICATION 
I CENTRAL t•••••••••I I LINE I 1------·--I LINE 
IPROCESSORI I/O BUS 1<->1 CONTROL l<•>I ADAPTER I<·------·---····> 
t---------1~--------1 1---------1 1--~------1 

Figure 3.5 SLC Hardware Organization 

One Single-Line Control and one adapter service one communication 
line. The SLC provides t~o buffeFs of 13 bytes each~ which are 
used in a cyclic manner to receive data during data transfer 
operations. Any data loss resulting from a buff~r oeing 
unavailable is fl~gged as a memory access error. 

Data is transferred between the system and the I/O control in 
8•bit parallel fashion. The Single-Line Control operates with a 
svste• clock frequency of 2•4• or 6 megahertz. 
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The Single-Line Control provides the following basic functions 
for each adapte~: 

a. Data buffering 

b. Interface to CSM 

c. Reference address storage for an adapter 

d. Initiation of an adapter to an appropriate operating mode 

e. Servicing reQuests for character transfer 

f. ASCII•7 to/from EBCDIC translation as selected by variant 

g. Result status reporting 

h. AUTOPOLL 
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The Central Service Module <CSH> assumes that a tinkea list of 
1/0 Descriptors is available to itself. The CSM is initiated by 
the receipt of a 24-bit address which points to the RS field of 
an I/O descriptor. The CSH inspects the first two bits of the RS 
field and. if they are equal to "00"• exchanges them wjth the 
literal •01• from a storage area. If the exchanged bits are 
still eQual to "00"• the CSM initiates the I/O control with the 
indicated operation. If the first two bits of the RS field are 
not equal to "00"• the CSH initiates a pause operator to the I/O 
control. After the co•pletion of the pause operator. the CSM 
repeats the inspection on the same 110 descriptor. After 
co1ptetion of an operation, this procedure is again repeated by 
using the link address as a new address. Note that if a locked 
descriptor is dispatched to the Single-line Control it will not 
initiate it due to the fact that it examines the first two bits 
in the RS field befo~e initiation. Instead. it will initiate a 
pause as described. 
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The fotto~ing are exceptions to the ab~ve conditions and 
operations: 

a. If the result has an exception condition. the cs~ 
forces the 1/0 control to go idle after returning a 
result and an interrupt. 

b. If the CSM ~eceives a stop operation code• the CSM 
forces the I/O control to go idle after returning a 
result• and returns an interrupt if applicable. 

c. If the CSH receives a memory parity error signal during 
the fetch of an 1/0 descriptor CRS• OP. A• a. c. RS 
swap, or link fields), or during the fetch of the start 
address. the CSM sends a special interrupt message to 
port nu•ber o. channel number 15• consisting of an 
address pointing near the fiela in error. The CSM then 
exits. 

At ~h~ completion of an operation. and after the actu~t ending 
data address is stored~ the information in the RS field is 
exchanged with the result status bits from the operation. 

The inforaation read fro• the result status field includes cne 
interrupt request bit. one high-interrupt bit~ a 3-bit port 
number. and a 4-bit channel number. If the interrupt reQuest bit 
is TRUE• the CSM generates an appropriate interrupt message to 
the port indicated. 

If the interrupt reQuest bit is FALSE, the CSM generates an 
interrupt •essage only if the result status bits returnee hao 
exception bit number 2 set. 

The interrupt •essage is a 24-bit address pointing between the 
result. status bits and the link address. The channel number 
contained in the result status area Cnormatly the channel number 
of of the 1/0 control which received the I/O aescriptor> is alsc 
returned to the port indicated. 

Figure 3.6 shows the location of the various bits <that are 
inspected by the CSM> in the result status area prior to storage 
of the result. 
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PS POINTER + 24 
I 
v 

1-----------1------------1-------------1----------~--1-----------1 
1 RESERVED I INTERRUPT I HIGH TO PORT 

NUMBER 
CHANNEL 
NUMBER t I I INTERRUPT 

·-----~-----1------------·-------------1-------------·-----------1 

15 BITS ONE BIT ONE BIT THREE BITS f OUR BITS 

Figure 3.6 Result Descriptor - Single-Line Control 

When the Single-Line Control sequences through the status statesp 
which involve the returning of a resultP various bits in the 
result field are ~sed by the CSM to enable or aisable the storage 
of the result and to take other action. 

These bit combinations and meanings are as follows: 

Bit Combinations 

17 23 24 

0 0 0 

0 0 1 

Meaning to CSM 

--~--~--------

The CSM does not store a resultP but 
proceeds to the next 110 descriptor. The 
co•bination of bits 17P 23P and 24 is used 
by a read operation (poll> after a negative 
response with no errors. 

The CSM does not store a resultP but m~ves 
the address from the A field into the E 
field if the final address in the E field 
is equal to the terminating address in the 
B f ietd. The CSH then proceeds to the 
next 1/0 descriptor. The combination of 
bits 17P 23P and 24 is used by a write 
operation Cpoll> in order to restore the 
pointer to the beginning of the poll list 
in the absense of error conditions. 
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The Multi•Line Control services up to 16 co•munication lines and 
reQutres one adapter per line. The Multi-Line Control can be 
used only with the 81720 Series system. The first eight lines 
and adapters are serviced by the 81352 Multi-Line Control. and an 
additional eight lines and adapters can be served by the 81353 
Multi•Line Control Extension- which can be cabled to the 81352 
Multi-Line Control. 

Figure 3.7 shows the relationship of the Multi-Line Control to 
pertinent hardware units. 

1---------1 
I ·-· I/O BUS 
I CENTRAL 171···-------------1------1------1------1------1------
IPROCESSQRl•I , .. _ ... _______ , 

·--------· I 
I 
I 
I 
I 

1---... ·-----·>I ·--------

' • . -· 101 

I 
I 
I 
I 
I 
I 

·-· HI 
I -1 
t 21 

I MULTI• t·•·-------
1 LINE 1------------
1 CON TROl t 
I 1··--------
·--------·-----~---------

·------------------------------------------------------~---------· I PO~T INTERCHANGE 

·----------------------~-~-~-------------------------------------· MEMORY CONTROL UNIT 

·----------------------~--· 
1--------'9·----1 

S·HEMORY 

·--------------· 
figure 3.7 MLC Hardware Organization 

The Multi-line Control operates on a 6•eegahertz clock freQuency. 
The MLC employs a scanning technique to detect adapters that 
require servicing. The time reQuired for servic;ng depends upon 
the nu•ber of adapters simultaneously requesting service and the 
position of the reQuesting line relative to the scanning pointer. 
The scanning is continuous. and requires approximately 32 syste~ 
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co•plete set of 16 adapters without 
Servicing an adapter takes between 2 and 

To detect and service an adapter 
an average of 24 system clock pulses. 

The Multi-Line .Control e•ploys scanning in servicing mem~ry 
accesses for the buffers ;n control. Oata is stored/fetchea. 
eight bits per 1e•ory access. in parallel fashion. 

One character of 
Multi-Line Control. 
by the adapter. 

buffering per adapter is provided in the 
in addition to the one character accumulated 

The Multi-Line Control provides the following basic for each 
adapt er: 

a. I/O initiate handling 

~. 1/0 descriptor fetch for an adapter 

c. L• A• and B descriptor address storage for an adapter 

d. Adapter initiation to an appropriate operating mode 

e. Servicing re~uests for character transfer 

f. ASCII•7 to/from EBCDIC translation as selected by variant 

g. Result status and interrupt •essage-handling 

h. Linking 

i. AUTOPOLL 
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Input/output is initiated by the rece;pt of an interrupt signal 
indicating that a 24•bit message is present starting at absolute 
memory location o. The message is an address that points to the 
RS field of an I/O descriptor. The MLC fetches this address by 
executing a read and clear operation. 

The ~ulti•Line Control then fetches the descriptor that directs 
the l/O operation to the adapter specified in the CP field of the 
I/O descriptor. 

The initial 
execution. 
set to o. 
the first 

.opera ti on. 

I/O descriptor sent to an adapter must be readv f cr 
The operation complete tit of the RS field must be 

On a dispatched descriptor~ the MLC does not inspect 
two bits of the RS fietd before initiating the 
This is different from SLC operation. 

following execution of the initiat I/O descriptor. the MLC 
fetches the Lin~ address which points to the RS field of the next 
l/O descriptor in the chain. The HLC then checks the operation 
complete bit in the RS field of the descriptor. Cf OC = o. the 
MLC fetches the remainder of the descriptor and performs the 
operation indicated by the OP field. If the CC = 1. a pause ana 
inspection procedure is performed at 8 to 12-milliseccnd 
intervals until OC = o. This procedure is repeated after the 
completion of each operation. 

The folto~ing are exceptions to the above conditions ana 
operations .. 

a. If the result has an exception condition. the HLC for 
the applicable adapter goes idle• after returning the 
result status information and an interrupt. 

b. If the MLC ~eceives a stop operation code~ it will go 
idte for that adapter. after returning a result and an 
interrupt if applicable. All adapters must be idle for 
the .HLC tc go i dt e. 

c. If the MLC receives a memory parity error signal d~rirg 
the fetch of any I/O descriptor fields or during the 
read and clear message operation. the ~LC sends a 
special interrupt message to port number o. channel 
number 1s~ consisting of an address pointing beyond the 
field in et'ror. 
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The MLC accepts all l/O initiate interrupts directed to it• 
regardless of the state of an adapter. If an l/C initiate is 
directed to a busy adapter. the MLC forces the adapter to the new 
operating state. thereby destroying all traces of the previous 
operation. including a pending interrupt •essage. 

After the completion of an operation and after the actual ending 
data address has been stored• the infor•ation in the RS field cf 
the descriptor is exchanged with the result status bits from the 
operation by exec~tion of a •emory swap operator. 

The information read from the result status field includes one 
int~rupt req~est bit• one high inter~upt bit• one 3-bit port 
number. and one 4•bit channel number. If the interrupt reauest 
bit is TRUE• the HLC generates an appropriate interrupt message 
to the port indicated. 

If the interrupt request bit is FALSE• the MLC generates a" 
interrupt message only if the result status bits returned have 
exception bit nu•ber 2 set. 

C> The interrupt message is a 24-bit address pointing between the 
result status bits and the tink address. The channel number 
contained in the result description status area is normally the 
channel nu•ber of the MLC ~hich received the 1/0 descriptor. 
This channel number is returned in any message generated by the 
control. 

figure 3.8 shows the location of the various bits in result 
status are~ that are inspected by the HLC. 

RS POINTER 
I 
v 

RS POINTER + 24 
I 
v 

1---~-~-----1---------~--1-------------1~--~--------·-------~----1 
I RESERVED I INTERRUPT I HIGH• 
I I I I NTERR UP T 

I 
I 

TO PORT I 
NUMBER t 

CHANNEL I 
NUMBER I 

1~----------1--·---------1-------------1·---~~-~-~--1~--------~--1 
Nu•ber 
of Bits: 15 1 1 3 4 

Figure 3.8 Result Descriptor Multi-Lin~ Control 
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The Mutti•tine Control• servicing a write interrupt message. has 
the ability to stop servicing the write interrupt message and to 
service a normal memory reQuest · of • read and clear message 
operation any time the interrupt register is in use <locked>. 
The MLC is per•itted to stop servicing a write interrupt message 
only during the period that the lockout signal is TRUE• but this 
•ust occur. however. before the memory cycle has been granted to 
the HLC. 

. titr 
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The 61800/81700 Data Coaaunications System <Datacomm> operates 
asynchronously with the Master Control Program CHCP>, providing 
efficient •ultiprogramaing of data communication functions with 
on-site production fobs. The Oataco•• system software consists 
of three different modules or progra•s: the ~etw-0rk Controller, 
t~e Message Control Syste•• and application programs. The 
Network Oefinition language and the Network Controller are 
described briefly in this section. Refer to the 81800/81700 
Systems Network Definition language <NOL> Reference Manual, Form 
Nuaber 1073715• for detailed infor•ation concerning this 
language. The Message Control System. which is optional for a 
Data Co•• system• is described in this section and in P.S. 2219 
0462• Supervisory Message Controt Systems •. The remote file 
syntax for COBOL• RPG and UPL• ·and a ciscussion of station 
numbering are also included in this section. 

C) The 91800/81700 Network Definition Language <NOL> is ctassea as 
both a descriptive language and a programming language. It is a 
high•level language for data communications and provides a simple 
aeans of generating a ete0~/81700 Network Controller (discussed 
next>. The progra••er defines a Oatacomm network cy specifying 
the network attributes in NOL source code. which includes a 
description of the physical devices in the network, the line 
disciplines to be used. the order and priority of the use. and 
the grouping of stations into files. 

If the physical data co•munications network is reconfigured, the 
user can easily change the attributes that describe the netwcrk 
in the NOL source program. and recompile to produce the desired 
Network Controller. To simplify the task of the Oataco•m syste• 
user, the NDL Compile~ •aintains a set of standard routines on 
dist to handle co••on line disciplines. NOL can also accommodate 
a user-written Message Control System CHCS> when certain 
functions and Dataco•m decisions need to be controlled. 
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The Network Controller <NC> is the heart of the Oatacomm system, 
and its function is to process and supervise the flow of messages 
bet~een application programs and the remote network. The 
81800/81700 NDL Co•piler translates the source code and~ from it, 
produces the Network Cont~oller codef ile and the Network 
Information File <NIF>. figure 4.1 illustrates the NOL 
generation process • 

. ..... -----..----· ·-- .. -----------· 1.----·------- t 
I USER•COOEO 1---------->I 
I NOL SOURCE t 

NOL 
COMPILER 

l<----------1 NOL 
FILES t I , .................... . , .. ____________ , 

1------------1 
I 

1------~-----------------1--------------------------1 
v 

1------ .. ·--·--1 
I NETWORK I 
I IN f OR HAT I 0 N I 
I FILE I 
1---------- ... ---1 

Figure 4.1 

v 
, ..... -----·------1 
I NOL 
I LISTING 
I------.- -- ---·-I 

NOL Generation Process 

v 
·------------· I NETWORK I 
I CONTROLLER I 
IOBJECT CODE I 
1------------1 

The Network Information File <NIF> contains tables that describe 
the physical and logical attributes of the network. The 
initialization values for the LINE, STATIO~, TERMINAL, and FILE 
tables of the Networ~ Controller <NC> are contained in the 
Network Inforaation Fite. 

The Network Controller is a normal•state program that performs 
the tine discipline. queuing. buffer management• and audit and 
reconfiguration functions required by Datacomm systems. The 
Network Controller aay be considered to be a user·def ined 
extension of the operating system <HCP>. The Datacomm 
inpuitoutp~t actions are performed directly by the Network 
cont~oller and alt peripheral input/output funct~ons for all 
batch programs are pe~formed by the MCP. 

The Network Controtter performs its functions through the use of 
user-supplied information and system-supplied routines. The user 
information, provi~ed by the NOL source program, concerns lines. 
stations, terminals. tine control, line discipline~ ana 



0 ' 

0 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONFIDENTIAL 
01800/01700 DATA CCMMUNICATICNS 

P.S. 221Z 5454 CA> 

interrelated aspects. The system-supplied routines provide for 
I/O initiation• I/O completion. entrance to user CONTROL and 
REQUEST procedures. communications with the application programs 
and the HCS. 

When a message is received from a station. the Network Controller 
CNC> Queues it for the MCS or the application program. When a 
message is received from an application program or the Mes. the 
NC initiates the appropriate procedures to trans~it the message 
to the station. T~e NC also takes care of simultaneous 110. 
1ul.tiple lines. recovery from line errors. and auditing. if 
reouired. 

NOL is also used to define other attributes of the Bl800/81700 
Data Communications network. Thus. NOL provides a description of 
the line adapter configuration. the configuration of data sets• 
each terminal species• each station~ and the line disciplines 
that are used with the lines and stations of the network. 

The physical attribut~s that aust be described for each station 
in the NOL source progra• are the station terminal species and 
the station adapter type. The station address is another 
physical station attribute that can be described. 

for additional information concerning the Network Definition 
Language refer to the 81800/81700 Systems Network Definition 
Language <NOL> Reference Manual• form Number 1073715. 

The 81600/81700 users• application programs for Oatacomm •ay be 
written in COBOL• RPG. or the User Programming Language CUPL> 
source code. When the source. code is complied~ the resulting 
application progra• is to process the input/output data in terms 
of the problem to be solved and does not have to be concerned 
with the minute details of the data communications network. The 
function of the application programs is to process the 
input/output data according to applicaton considerations, as in 
noraal batch processing. The data is contained in the text of 
•essages. 

Because of the functions provided in the MCS and the Network 
Controller. the application program can deal with commmunication 
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devices in the same manner as with conventional devices such as 
card readers~ line printers~ and •agnetic storage devices. The 
Network Controller provides the interface· tetween the application 
prog~a• and the re•ote network. Application programs are linked 
to the Network Controlter by the fite name in the FILE Section of 
the NOL progra•• 

Figure 4.2 illustrates the relationship of an application to the 
Network Controller and to the re•ote devices of a Oatacomm 
network. 

,-~---------1<--------

, ____ .. ____ , 
t··---·····-··t I I ·-----··>I STATION I 
I USER I I NETWORK I 1---------1 
I PROGRAM l<-----·-·>ICONTROLLER I 
I E.G., COBOL I I I<·--·---- t···------1 
, ....... ------·---1 

, ___ _. _______ , 
·--·--·->I STATION I 

1---------1 

Figure 4.2 Datacomm Program Relationship 

0 An application progra11 can open a relliote file through which 
several stations af'e accessible. These stations are said to be 
•embers of a family of stations and constitute attributes of the 
file. If an MCS is present• stations can be added to or deleted 
from the fa•ily white the file is open. The stations of a fa•itv 
need not have the the sa•e terminal type. The FAMILY statement 
in the FILE section of the NOL program is used to list the na~es 
of the stations that are members of the file being described. 

When using a Dataco•• network. the user must declare his file 
REMOTE. The re•ote files are used for communication between an 
application progra• and the re•ote terminals by wav of 
NDL•compiled Netwcr• Controllef'. The application program treats 
the~re•ote files as it does any other file. the Message Control 
System <HCS> ~ses the •HEADERS• option ~or re•ote f ites. 

Th~ re•ote file syntax for COBOL• RPG• and UPL is described on 
the following pages. following those descriptions is an 
exptanatio~ of station numbering. 
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Exaaptes of several application programs written in coeoL are 
included in appendix B. 

Extensions to 81800/81700 COBOL per•it users to OPEN. CLOSE· 
READ• and WRITE remote files. These extensions involve the 
FILE-CONTROL SECTION of the ENVIRONMENT DIVISION. the FILE 
SECTION of the DATA OIVISION1 and the PROCEDURE OIVISICh. 
following is the syntax to be observed for each division. The 
underscored words in uppercase tyoe ~re reQuired by the COBOL 
language syntax. 

a. FILE-CONTROL SECTION <ENVIRONMEhT DIVISION> 

SELECT file-name ASSIGN TO REMOTE. [WITH HEAOERSJ 
ACTUAL KEY IS data•name. <Optional> 

The remote file is identified by the SELECT file-name ASSIGh TO 
REMOTE state•ent. When this file is opened in the PROCEDURE 
DIVISION of the application program. a •essage is sent by the ~CP 
to the Network Controller. which will attach a family of remote 
stations to the file. The file-name from the SELECT statement is 
used unless the VA of IO <see point b1 below> is present in the 
FILE SECTION of the DATA DIVISION; the file•name ~ust match a 
family in the FILE Section of the NOL program. 

The ACTUAL KEY option aay be used with the remote file to 
selectively identify one station in the remote file. If the key 
is specified , it aust have the following format: 

01 R.EMOTE•KEY 
03 STATION•PSN 
03 TEXT•LENGTH 
03 MSG•TYP£ 

PC 9( 3>. 
PC 9(4). 
PC X<3>. 

STATION•RSN refers to the Relative Station Number of the station 
in the remote file. 

TEXT-LENGTH defines the text size, in characters. and shoulo 
never. be larger than the largest 01 level item declared for the 
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file. If TEXT-LENGTH is larger than the largest 01 level item~ 
data witt be truncated from the low-order portion. 

MSG•TYPE is set to a 1 by the 
operation. On a write operation. 
the application program. unless 
explicitty changes the value. 

Network Controller for a read 
MSG-TYPE must be set to 0 in 

an HCS is participating and 

The levet specified for the remote key does not have to be 01. 
b~t the group length must be 10. A syntax check is done only on 
the group length. 

All other FILE-CONTROL ct~uses are ignored for re•ote files. 

b. FILE SECTIOh <DATA DIVISION> 
f O 
FILE CONTAINS integer -----1 STATION 

I STATIONS 
VA Of 10 -----1 dat~·name 

ti teral 

The CONTAINS clause spe~ifi•S the number of stations and must 
match a file name in the FILE section of the NOL program. The VA 
Of ID statement is optional. 

VA OF IO 
files,. 
11agnetic 
readers. 

can be used to declare an external file name for remote 
just as it can for other types of hardware. such as 
tape units• disk devices• line printers,. and card 

c. PROCEDURE DIVISION 

I INPUT 
OPEN -·-··I INPUT•OUTPUT 

OUTPUT 
remote·fHe·na•e 

WRITE-----1 remote-file record CFRCM data-namel 
CINVA~IO KEY stateme"tl 

READ------1 remote-file CAT ENO statement] 

CLOSE·----1 remote-file-name 



0 

0 

SURROUGHS CORPORATION 
CO"PUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

C~MPANY CONFICENTIAL 
61800/81700 DATA COMMU~ICATICNS 

P.S. 2212 5454 <A> 

The OPEN · verb 
attached to it. 
INPUT-OUTPUT. 

opens the named file and causes stations to be 
A r~mote file can oe opened INPUT, OUTPUT• or 

WRITE gives text from the re•ote-file record area or from 
data-name to the Network Controller for subseouent transmission 
to the station or stations. READ waits for the Network 
Controller to pass any text received from one of the stations in 
the re•ote file. If ACTUAL KEY is used in the FILE-CONTROL 
SECTION. ACTUAL KEY will be modified when text is received to 
contain infor•ation about the station and text. If AT END is 
present. the AT ENO statement is executed when directed by the 
Message Control System. or by the Network Controller at shutdo~n 
time. when the 81800/61700 computer operator enters a "QC" 
keyboard input message from the console printer. 

Note: Exception conditions for the READ vert must be tested by 
the USE AFTER STANDARD ERROR PROCEDURE ON file-name. 

CLOSE detaches the stations and closes the re~ote file. 

In the RPG source progra•• a Datacomm file specifier is declared 
with the following differences: 

a. The word ~EMOTE must appear starting in column 40 of the 
File Description card. The number of buffers is permittea 
for demand files in column 32. Allowable types and 
designations <columns 15 and 16) must be Input-Demand. 
Combined·De•ana. or Output. 

b. A Telecommunication Specifications card must follow the file 
Description Specification card. The Telecommunication 
Specification card must contain the following: 
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Meaning 

for Teleco•municaton. 

Number of stations. 

Maximum number of messages ur.deliv€rec 
<2 to 255) 

Identifier accessible by program. ccn
tains 3 character station number. 

Identifier accessible by progra•P con
tains 4 character message size Cin 
characters> 

c. In the CALC specificationsp rece1v1n9 from and transmitting 
to terminals is performed via the RECV anc SEND operations. 

Note: See the RPG Manual for more details. 

The UPL re•ote file syntax. which is somewhat similar to CC80L 
syntax• includes file declarations and the OPEN• CLOSE• READ• and 
WRITE verbs. 

The FILE statement and the options used for remote files are 
described below. 

fllE internal-file-name CDEVICE=REMOTE<<NUMBER>>CWITH HEADERS] 
C.REMOTE.KEYJ 
(,NUMBER.Of .STATIONS=<NUMBER>l 
C•BUFFERS=<NUHBER>J) 

The REMOTE.KEY attribute indicates that a key is present for a 
read or write operation to the file. If this attribute is not 
specified. a key cannot be used. Each field of the key is iP 
decimal characters. The key is comprised of 10 characters ano 
has the following format. 
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CHARACTER 
CHARACTER 
CHARACTER 
CHARACTER 

( 10) .. 
( 3) .. 
( 4) .. 
( 3) .. 

The <NUMBER> follo~ing the device type "RE~OTE" indicates the 
•axiau• nu•ber of •essages that will reside undelivered at one 
ti~e in the ~e•cte file. This includes atl messages destinea 
either fo~ a station Coutput> or f~om a station Cinput>. 

The •euFFERS" statement specifies how many of the undeliverea 
residing messages will be kept in memory at one time. Any excess 
<aore than "BUFFERS" but not more than <NUM8ER> in "DEVICE" 
statement> wilt reside on disk. 

NUMBER.Of.STATIONS SRecifies the number that can be attached tc 
this file as provided for in the Network Controller. 

The following is t~e syntax for READ and WRITE verbs for use with 
re 11 ot e f i le s : 

. ?Wtt"ftf?t 

READ internal-fite•name c•c•<re•ote·key>"l"l <area> CON EOf statement;] 
CON EXCEPTION statement;] 

~~ITE internal-file-na•e c•c•<remote-key>"l"l <area>; 

Remote-key must be present if REMOTE.KEY is specified in the fllE 
statement. 

On a READ remote.. the tey contains the data described by the 
REMOTE.KEY attribute that pertains to the message just read. If 
the file is e•pty.. the progra• is suspended untit a message is 
present .. 

ON EOF is executed when directed by the ~essage Control System .. 
or by the Network Controller at shutdown time when the 
81800181700 operator enters the •Qc• console input message. 

If the ON EXCEPTION option is specified .. i~ will be executed when 
an irrecoverable I/O ~rror occcurs on a READ. 
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of station numbers used in 81800/81700 
Station Number CRSN> and logical Station 

A given remote file may contain one or more stations; reference 
to these stations is by RSN within the file. The ~SN is 
determined by the order in which the station is defined oy the 
FAMILY statement in the FILE Section of the ~DL program, or by 
the order in which the Message Cont~ol System attaches the 
stations io the f ite. 

Example: 

FILE TEST: 
f Al1 IL Y :: Sb> T 3, S 7. 

Station 51 would be relati~e station numter 1, because it is the 
first station defined. Station T3 would be relative static" 
number 2• because it is the second station defined for FILE TEST. 

Stations in a Datacc•• network may also be identifie~ by LSN. bYt 
only within the Message Control System. Since the HCS may 
participate in every message transfer. a ftle does not have the 
sa•e meaning to an MCS as it would to an application program. 
logical station nueber has no relationship to fite na•es. but is 
deter•ined by the crd~r in which a station is defined in the 
STATION Section of the NOL program. 
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% This i s a list of statiori 
% defaults that may be used 
% in subsequent station 
l definitions. 

% This is logical station 
% number 1, because it is the 
% first station defined. 

l This is lo-gical station 
% nu111ber z, t:ecause it is the 
% second station defined. 
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The Message Control Syste• is optional for the 81800/01700 
Oatacom• Syste•· The Hes- when present~ controls message flow 
between application progra•s and the Network Controller. It is 
the responsibility of the HCS to process all messages directed to 
it a"d send the• to the appropriate stations or p~ograms. The 
HCS has more potential power than a normal application progras 
and operates in c~njunction with the Network Controller. Note 
that the NC/Network Controlte~ interface is message oriented and 
that both the MCS and the Network Controller use the same message 
format. 

The user •ay write the MCS in User Progra••ing Language <UPL> or 
in COBOL. Which language to use is entirety up to the user; 
however. use~s should note that if the HCS is coded in the same 
l~nguage as the applications programs. there will not be the 
extra overhead of switching S•machines <interpreters> as the MCS 
and the applications alternately process messages. 

The 81800/81700 software release includes an illustrative MCS 
CHCSII> which can be used as a base for user-written MCS•s and a 
supervisory HCS CSHCS> which is intended to be used unmodified on 
syste•s which need to interconnect many stations with various 
applications <such as CANOE~ SYCOM. RJE or any user-written 
application>. See the respective p~oduct specifications for 
further detail. 

The following criteria may be used to determine whether or not an 
MCS is needed to control the 81800/01760 Oatacom~ network: 

a. Degree of sophistication of the network 
b. Type of line error recovery desired 
c. Need for text editing 
d. Need for message switching 
e. Need for dynamic network reconfiguration 
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The functions performed by a Message Control System are at the 
user•s discretion and vary from applic~tion to application. 
Users with Message Conttol Systems are atlowed to participate in, 
or rigidly control, system functions and decisions. Some 
exa111pl-es are listed below. 

a. Network reconfiguration 
b. Error handling 
t. Message switching 
d. Pre-processing of the message 

Note: for further information regarding the Mes, see Message 
Control Syste•s <HCS> Interface, <P.s. 2212 5441>. 
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The Network Controtler processes and supervises the flow of 
messages between application progra•s and the remote stations of 
the Dataco•m network. If a Message Control System <MCS> is 
present in the network~ the MCS controls the message flow between 
the application programs and the Network Controller. 

The data to be transferred to or from the remote devices is 
contained in the text •essa~es. A Message header always precedes 
the text of the messages. Messages can vary in size from a 
single character to any continuous character string that can be 
acco•modated by the eQuipment. The length and content of the 
•essage text depend upon the application. 

For further information see MCS Interface <P.S. 2212 5447>. 

The Network Controller has a Queue array which has one entry for 
each station in the network~ and one additional entry for special 
use• which is the first entry. for example• when the applicatio~ 
ptogram opens the remote file. an open indicator is placed in the 
first entry <entry 0 of the Network Controller Queue array. 

JUI! !UU.tliJU 

Data moveMent in an NOL•compited Oatacomm network occurs whenever 
an application program or an MCS does a read or write operation. 
The occurrence of the data movement is indicated by the letters 
OM and a numeral <e.g.. OH2> adjacent to an arrow. The numerals 
show the order in which data movement occurs. 
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Figu~e 5.1 illustrates Datacom• message flow when no Message 
Control System is present. 

, _______ ........ 
tAPPLICATIONI DH1 1------1 
I PROGRAM l<·--·······10UFfERI<-··--- ------

1-----------1 1---IREMOTE FILEI 1------1 I/C 
IAPPLlCATIONI I I QUEUE I 
I PROGRAM I I l··---------1. C 
t··--·---·-·I tDH2 1-------·--I 0 
I DATA l<-·I I NETWOPK I N 
I AREA I ICONTROLLEPI T 
l•••••••·~·-1•••1 t·-----~·-·I R 

IOH3 C 
I t·~-~--------1 l 
1 t NEThORK OM4 1----·-t 
I I CONTROLLEP 1--------·>ISUfFERl··----~1-----> 
l••>IQLEUE APRAY I 1-·--··I I 

1----------·-1 t 

figure 5.1 Oatacomm Message flow • No MCS 

The 1/0 control collects the input message character<s> in a 
buffer. The Multi-line Control has a one character buff er. and 
the Single-Line Control has two 13-character buffers. The I/C 
control transfers the character<s> to a buffer in memory that is 
large enough to hold the etitire •essage. When the application 
progra• executes a read operation on its remote file, the HCP 
transfers the first input message to the record area of the 
application progra•. OMl in figure 5.1 indicates that the first 
data •ovement occurred during the message transfer. The 
application prograa processes the •essage and executes a write 
operation in reply to the remote station. The HCP transfers the 
reply f~o• the record area of the application program to the 
Network Controller Queue array. 

When an application program executes a file open operation on a 
remote fit~, the following actions take place. 

a. The HCP queues a re111ote file open 
Network Controller through entry 0 

message to the 
of the Network 
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Controller aueue array. 

b. The MCP constructs a file Information Block CFI8). The 
disposition of the remote file open request is not 
known at that time. and the application program may be 
suspended <rolled out of main memory> to await 
permission to open the remote file. 

c. The Network Controller grants the 
and attaches the station list 
received from the HCP. 

file open reauest. 
to the message just 

d. The Network Controll~r executes a communicate to the 
HCP to inform it of the approval of the file open 
request. 

e. The HCP uses the job number to find the suspenoed 
progra11. 

f. The MCP attaches the station list to the object program 

9• 

FIB and discards the •essage that the Network 
Controtle'f' sent. 

The MCP makes an entry in its aueue directory when the 
remote file is opened. 

h. The HCP does a cause operation on th~ Pun Structure 
Nucleus of the suspended program. 

Note: If a file open request is executed by an application 
program with fewer stations declared in the application 
program than have been. specified in the NOL source 
program~ not alt cf the stations will be marked "PEAOY" hy 
the Network Controller. Only the stations that have the 
lowest retati~e station number <in the FA~ILY statement of 
the FILE Section of the NDL progra•> will be marked 
•READY.• For example. if five stations are declared in the 
applicaton program. and eight stations are specif ieo in 
the NOL FAMILY statement• only the first five stations 
specified will be marked •READY.• 

A file open request wilt be disapproved by the Network Controller 
for any one of the foll~wing reasons. 

a. The ~YUSE decl~ration in NOL and the file open atte•pt 
do not agree on the functional use of a stati-0n. For 
exa•ple. MYOSE = INPUT was specified in the NOL source 
program. but the application p~ogram attempted to open 
the file as an output file. 
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b. The current file open attempt would result in the 
opening of a file not declared in the NOL program. 

c. FAMILY = DUMMY was specified in the FILE Section of the 
NOL program and no MCS is present in lhe DataccmT 
system. 

The HCP causes a OS or DP condition <discontinue program> after 
the fite open atte•pt is disapproved. 

Figure s.2 illustrates a data communication system that has a 
Hessa~e Control System present. The message flow is identical to 
the case illustrated by figure s.1, except that the MCS ;s 
notified of several options from which a choice must be mace. 

NORMAL 
l···--------1 MESSAGES 
IAPPLICATIONI DMl t·-·---1 
I PROGRAM l<--------·IBUFFERI 
IREMOTE FILEI I l<--··------1-----

1-----------1 •<f QUEUE I ERROR -·l·-----1 
IAPPLICATIONI I t--------··-IHESSAGESI I 
I PROGRAM I I I Y I 
I- - • - - ·t f OM2 t t····----·-1 I 
I DATA I<• I I MCS INPUTI I 
I AREA I>- I •QUEUE FILEI I 
1-----------1 I 1 1----------1 1 

I OM 3 I I I 
I 1----1----t I I 
V J MC S I < - - - I I 

1--~---·····I I• • I 

ERROR 
~ESSAGE 

MCS 
RESPONSE 

I NETWORK I tOATAI ·----------· tCONTROLLER l<--·--·IAREAI 
IQUEUE ARRAYI 1----1 

·-----------· t 
I 

I NETWORK t 
ICONTRCLLEf11 
1----------1 

·------· 

I 
I 
I I/O 
I 

' c 
I 0 
I N 
I T 
I f< 

' 0 
I L 
I 
t 
I 
I 

' I 
1-------------------------·-···--·>IBUfFERl·--1-----> 

OM4 1------1 

figure 5.2. Datacomm Message flow • MCS Not Participating 
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The HCS is notified of atl file open ana file close operati~ns 
executed by the appticaton progra•s, and the MCS may approve or 
disapprove. Data communications errors are reported to the ~cs 
by the Network Controller. 

The HCS •ay co•municate directly to an application program. but 
the application program cannot communicate directly to the MCS. 
The HCS is abte to monitor and control system events that affect 
the application programs. The MCS may alter station/line 
priority, job p~iorities, or send special instructions to remote 
stations. 

When the. HCS is present and participating in the Oatacomm network 
the •essage flow and data movement are con5iderably different 
from those shown in figure s.2. Figure 5.3 illustrates the 
c1ifferences. 



i. . 

. 

. . 

~ 

6-6 

BURROUGHS CORPO~ATION 
COMPUTER SYSTEMS GROUP 
SANTA 0ARBARA PLANT 

CCHPAf\Y CONF I OE NT IAL 
81800181700 DATA COMMUNICATIONS 

P.S. 2212 5454 CA> 

-------------~------····-···---------1 I 
OM5 t 1------1 I 

1~----------1 I I I I 
IAPPlICATIONI I -·18UfFERt<··- -

••I PROGRAM I I I t·-----1 
I IREMOTE FILEI I I I I/O 

t·----------1 I I Ql:EUE t I I I 
IAPPlICATIONI I 1-----------1 I I I C 
I PROGRAM I I A V I I C 
I• - - - • •I I DH4 I 1---------·I I t ~ 

DATA I<·- tOHl I MCS INPUTl<··-1 1 T 
••I AREA I IQUEUE FILEI I R 

l··---.----··t OM31 l····-----·I 1----·--·--I C 
I 0 M2 I I L 
I V OM6 1 NETWORK t 
t-------1----1 ICONTROLLERI 

1------------1 
I NETWORK I 
ICONTROlLER I 
IQ~EUE ARRAYI OM7 

I MCS I 
I - - I 
IOATAI 
UREA I 

·----· ·-·---------1<------1 
1 

' 

1----------1 

1------1 
1----------------~--------->tSUFFERI-··- ·> 

OMe , ......... , 
Figure 5.3. Datacoma Message Flow· MCS Participating 

In the nor•al course of the MCS receiving a message from the 
remote network. processing the message. and sending a reply tc 
the re•ote network. the following actions occur. Assume that the 
Network Controller. Message Controt System• and applicatic~ 
programs have been executed and are at Beginning of Job <BOJ>. 

a. The HCS does an OPEN on its remote file and the 
application program does an OPEN on its remote f ite. 

b. The HCS executes a read operation on the remote file• 
which contains the file open reQuest of the application 
program. 

c • 

a. 

If the remote file was decl~red as DUMMY in the ~DL 
progra~. the ATTACH MCS REQUEST attaches the stations 
if any. In the case of a normal remote file open 
request. the HCS can choose to approve or disapprove 
the entire file open. 

The HCS does a read operation on the remote file and 
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the application program does a read operation on the 
remote· fite. 

e. The message is transmitted frow the I/O control to an 
input b&.iffer. 

f. The message is moved from the input tuffer to the MCS 
f'emote file. 

g. The HCS does a RE~D from its remote f ite. The first 
data movement is indicated by OMl in figure 5.3. 

h. By •eans of a remote file write. the ~CS does a write 
operation to the re•ote file Queue of the application 
progra•· This is .shown by OH2 in figure 5.3. The MCS 
then performs the action specified in step d• and waits 
for the completion of a READ of its remote file. 

i. Processing of the •essage is carried out by the 
application program. 

j. The application program does a write operation on its 
remote file. DM4 shows the data movement. The 
application program performs the action spacified in 
step d. 
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A control character that is used as an affirmative response to a 
nor•al selection <indicating "ready-to-receive"> or a 
transMission <indicating "message accepted">• As an affirmative 
response to a selection. ACK may be preceded by station 
identification. AD1•AD2• or other information such as a reply. 

These replies. when in proper seauence. indicate that the 
previous block received was accepted without error. and that the 
receiver is ready to accept the next block of the transmission. 
ACKO is the positive response to selection <multipoint>• or line 
bid <point-to•point>. The alternate u$e of AtKO and ACKl is for 
affirmative replies. The use of ACKC and ACKl provides a 
sequential checking control for a series of replies. Thus. it is 
p~$sible to •aintatn a continous check to ensure that each reply 
c.orresponds to the imaediatety preceding message Dlock. The 
affirmative response to a poll is the transmission of a message. 
ACKO is represented by a DLE character followeo by a hexadeci1al 
a 7 O a • Ac K 1 i s re pr es en t e d by a o LE ch ar act er f o ll ow e d b y a 
hexadeci•al a61a. 

A.121.e. A.QZ 

A two-character address~ established as the address of a 
terminal. These two characters are used to adaress a terminal in 
potting or selection• and used in the message header to identify 
the terminal fro• which a •essage is transmitted. This address 
may also be used as an identification prefix to acknowledge <ACK> 
that a ter•inal is ready to receive a message or to identify NAK. 
On receipt of a message~ the receiving station may use AOl·ADZ to 
v•rify that the •essage origin~ted at the potted terminal. For 
group addressing of broadcast to att terminals. A01-A02 indicates 
the ter•inal that will acknowledge receipt of the message. In 
systeas which preclude "downstream" <ter•inal to terminal> 
co••unication• ADl-ADZ in the header. trans•itted by the central 
co•puter- may be defined to represent the terminal address and is 
used for address checking. 
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Al~ll i!.1.1.r.i~.1.o ~..tJJJJiil.d ~.sub: .t.su: ln.t.su:1.a.t.i!ln In1g,r.£!!.1.o~uil 

This code. established by the American Standard Association, 
defines codes for a set of characters to be employed in the 
interchange of information between tusiness equioment over 
telephone and telegraph circuits. The code consists of 128 
control and graphic characters. 

Aff~l~!ll.IUJ e!DiBJ! 

A data processing program usually uniQue to Qne type cf 
application. 

A device that •ay b• furnished by a communications carrier 
allowing a business machine to automaticatly establish a dialed 
link over the co•munications network. 

A facility provided by the firmware and hardware in the cent,al 
co•puter ~hich AUTO•atically POLLs any number of stations as 
specified in a character string called the "poll list" 
constructed by the data communications software. 

It is considered "auto•atic" in that the data communications 
software is not reQuired' to initiate each station's poll af'ld 
process the result. As long as no inpu~ •essages are present at 
any station• the •autopotl" operation will corttinue. 
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An expression of Hertz measurement which states the differerce 
between the high and low frequencies in a communications channel. 

A unit of signaling speed eQual to the number of conditions er 
signal events per second. 

A code used in the transmission of data in which five bits 
represent one character. Named for Emile Baudot. a pioneer in 
printing telegraphy. it is so•etimes referred to as five-bit 
code• five-unit code• or "tetetype" code. 

A •ethod of data transmission which allows sending or receivir.g 
of data strea•s· The dat~ streams may contain bit patterns which 
would normally be detected as control character seQuences. 
Therefore. data st~eams containing object program code may be 
transmitted. The transmission is always synchronous. 

JUI .B!It 

The speed. usually expr~ssed in bits per second <BPS>P with ~hich 
bits are trans•itted over a com•unication channel. 
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The process by which the transmitting and receiving bit 
freQuencies are ~ade substantially the same and are maintained• 
by 111 ea n s of co" rec ti on i f n e ce s s ar y • i n a des i r e d ;: has e 
relationship. 

A group of characters or bits sent as an integral unit. Usuatly 
an error-checking procedure is applied over a tlock. for control 
and recovery purposes. 

The Block Check Character is a redundant character placed at the 
end of a transmission block for the purpose of error detection. 

The block number consists of a two-character number 
the seQuential block number of a sub-divided message. 
being a separate I/O operation. 

JUHlAJ1&A.§l 

identifying 
each block 

The simultaneous sending of a message to several stations of a 
network. 

The Broadcast Select control code informs all stations that "Th;s 
is a broadcast message". In the broadcast seauence. A01-AC2 
identify the station which witl acknowledge receipt of the 
message. Broadcast Select is followed immediately by a 
transmission block. without reauiring acknowledgement of the 
s e l e.c t i on • 
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of channels over a single oath by 
a different carrier freQuency and 

point which restores the signals to 

The place where a common carrier has eQuipment which 
interconnects customer transmission lines. 

The control discipline u~ed in a multipoint data communication 
network in which all message transfers must involve the control 
station. Transmissions directly between tributary st~tions are 
not allowed. 

The co~•u"ication path used to transmit signals between two or 
•ore controlling devices such as the system and a data 
co•munications control. 

A process in which the character freouencies of the transmitting 
and receiving ends of a transmission circuit are maintained in a 
phase relationship in order that the receiver can derive the 
transmitted characters from the signals received. 
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&lB~YlI 

The configuration of eQuip•ent used to transmit data from one 
tocation to another. A circuit may involve more than one type of 
facility. 

The function of weri tying the existence or the operational state 
of the communication channel between stations. 

A system of symbols and rules for use in representing 
infor11ation. 

A co1pany that prowides communication service for public hire. 

The connection of t~o or sore stations by the same communication 
channel. This link includes tne communication control capability 
of the connected stations. 

The combination of all the links. link interface 
application and syste• software• including control 
that are reQuired to e'f~ct the transmiss•on of coded 
between stations in the system • 

eouipment• 
procedures. 
inf or mat i or. 
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Private and teased transmission lines can be conditionec to 
reduce distortion and thereby provide data transmission at lower 
error rates. 

The established path between two or more terminal installations. 
A permanent connection is establishea by using switching 
facilities. 

~~lil !~9DJMil.ili~! ~.2.11i.t.t11 lnl1rni1i2nJ1 !~l~gc~~hi~ AD~ 
Telephonic> 

An international com•ittee that defines teteg~aphic and telephone 
interconnections and switching stand~rds. 

A functional character which instructs att recetv1ng terminals to 
go to the conten~ion mode. The contention mode is an operations 
condition on a data communication link where no station is 
designated as a master station. With contention mode- each 
station on the link must monitor the signals and wait for a 
quiescent conditia~,before initiating a bid for master status. 

A type of message transmission in which the master station neea 
not stop for a reply• after transmitting each acknowledge~er.t 
unit• but may continue transmission with the next acknowledgement 
unit. 
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A functional character intended to control or facilitate 
transaission of infor•ation over coamunication networks. The 
•ajor communication control characters provided are: ~CK.. BEL• 
CAN .. CR· oc1 .. oc2 .. DC3· OClu DEL· OLE· ENQ .. EOT .. Esc .. Erx .. FIB .. 
ff· rs .. FSL. GS· GSL· HT• Lf· NAK· NUL .. POL.. RS.. SI. so.. s~o. 
STX .. SYN• US. and VT. 

The me~ns used to provide crderly communication of informaticn 
between the stations on a data communications link. 

t.Q.t!l.!HIL lI.!1.E 

An operational state on a data commuhications link in which 
characters. other than communication controls.. may be given 
control interpretations. A data link is in the control state 
when message transfer is not in progress. 

.C.QtU.R .QJ. .Sl.!ll~ 

A permanently designated station on a data link <unaffected by 
link control proced~res> with the overall responsibility for the 
orderly operation of the link. A control station generally has 
additional control capabilities <e.g •• the capability to poll 
other stations> not provided at other stations• and is designated 
to initiate error recov~~V procedures.. in the event of certain 
abnor~al conditions on the link. 

~n operational mode in which message informat~on is used in lieu 
of, or in addition to. control characters as reolies for message 
i nfor 11at ion. 
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A 16-bit redundant character added to the eno of a transmjssicn 
block for the purpose of error detection and control. All 
characters following STX <or SOH> except SYN and the first OLE of 
a OLE OLE seQuence are included in the CRC accumulation. A 
cyclic redundancy check is a division. performed by both the 
trans•itting and receiving stations• using the numeric birary 
value of the ~essage as a dividend. which is divided by a f ixeo 
polyno•ial. The •ost common polynomial used is Xl6 + X15 + Xr + 
1. The Quotient is discarded. and the remainder serves as the 
check character. w~ich is then transmitted as the Block Check 
Character CBCC> immediately following a check-point character 
CITS• ETB• or ETX>. The receiving station compares the 
transmitted remainder to its own computed remainder. and fines re 
error jf they are eaual. 

Gne or ~ore data links. each of which may be operating in the 
same or a different mode. 

The transfer of encoded information by means of electrical 
transmission systems. 

12A1A J.lti.!S 

This is an ensemble 
interconnecting network. 
a particular mode. that 
between locations. 

of terminal installations. the 
and controlling procedures operating in 
permits information to be exchanged 
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Data link Escape is a control character used to change the 
eeaning of a li•ited number of contiguous characters that follcw. 
They then beco•e supplementary data transmission control 
functions. Only graphics and trans•ission control characters can 
be used in OLE seouences. 

The Data Link Escape character combinations are used primarily 
for bin3ry synchronous operation. The Data Link Escape character 
is always the first character of the two character combinatiors. 
The DlE combinatior. characters are listed telow: 

CAI! S.~! 

ACKO 
AC Kl 
RVI 
WACK 

I These characters are used only for binary 
1--- synchronous operation. Refer to the 

Glossary for a detailed description of each 
o f these c h ar a c t er s • 

OLE STX 1--- This character is used to start transpa~ent 
mode in BSC operation. 

OLE OLE 
OLE EO T I••• 
OLE ENQ I 
OLE SYN I 

Used as controt characters during transparent 
mode of operation. The mnemonic for OLE EGT 
is OEOT. 

OLE ETB 
OLE ETX 
OLE ITB 

1--- These characters are used to end 
mode of operation. 

transparent 

A circuit termination device used to provide an interface between 
a data co•munication circuit and a data terminal. A modulation 
and/or demodulation function is typically performed in a data 
set. 
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JBIA I.EE~l!f AJ. 

The part of a station concerned with the functions of generating 
data and/or recording or displaying data, together with the 
control eauipment, or system software needed to control these 
functions • 

A communication channel provided for the exclusive use of 
specific subscriber on a contract basis. <See Private line.> 

a 

.QfL1!!11tE 

A control character used to denote or limit the· boundaries of a 
particular seQuence of chaf'acters. The delimiter cannot be a 
•ember of the string. 

The process 
carrier wave. 
communication 
<Contrast .. ith 

of retri~ving an original signal from a ~odutated 
This technique is used ;n data sets to make 

signals co•patible with business machine signals 
definition of Modulation>. 

The mnemonic for the OLE EOT communication control sequence, use~ 
to signal that the disconnect of a switched circuit must be 
initiated. 
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The use of a telephone to establish a 
telephone contact. 

station-to-station 

A communication control sequence consisting of OLE followed ty 
EOT• used to signal that a disconnect of a switched circuit ~ust 
be initiated. 

A device which provides a visual representation of data <e.g •• 
cathode-ray tube>. 

In communications. pertains to the 
two-~ay transmission. 

t~Q Qf !t~l !~l!l 

capability of simultaneous 

The End-of-Transmission ~ontrol chaf'acter is used to indicate the 
conclusion of a communication seQuence. Receipt of an EOT wilt 
set the ter•inal in a control state• waiting for a polling. 
selection. or contention seQuence. To insure that terminals are 
in a control state. EOT precedes a communication control 
sequence. EOT is trans•itted by remote terminal as a "no 
traffic" response to a poll. 
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The End-of-Transmission Block control character is option3lly 
used when messages are of sufficient length to warr~nt their 
being broken into s~aller transmission blocks. ETB indicates the 
end of a block of aata. either in a head;ng or in the message 
text. The heading or text is resumed after transmission of a 
block number and SOH or STX. 

The EnQuiry controt chracter is used as a reQuest for a response 
of station status or for a retransmission of control characters. 
This character is also used as the final character of a poll or 
in a selection when response from the other station is reQuired. 

Any received character or seQuence of characters that does rot 
conform to those transmitted. 

A system that detects the presence of errors. In some ·syste"s' 
ref ine•ents are adoed that correct some of the errors~ either by 
operations on the ~eceived data, or by retransmission of the data 
from the source. 

Data communications control procedures used to restore norral 
operations to a data link after unusual (abnorm~l> events have 
occu~red. 
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A defined area where service is furnisheo by a communications 
carrier. 

f A~lL.l!l 

The type of communication medium used to provide communicaticn 
circuits (e.g., cable• radio• open-wire>. 

Transmission of pictures. maps. diagrams. etc. The image is 
scanned at the transfer. reconstructed at the receiving station. 
and duplicated on some form of paper. 

f!!!ll.l 

A multistation file. 

The number of active stations in the fa•ily of the file. 
size is the number of st~tions assigned to the file. 

Fand ly 

The Fast Select 
transmitted by 
htmediatety by 
acknowledgement 

character is used in a selecti-0n seauerce 
the central computer. Fast Select is followed 
a t~ans•ission block• without reQuiring 

of the selection. 
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A character used as ~ time-fill or space-fill when a block of a 
specified size is reQuired and the heading and/or text characters 
are of insufficient length for the reQuirement. 

The predetermined arrangement of characters. fields. lines. page 
numbers. punctuation marks. etc.. used to clarify the 
presentation of data or a print-out. Refers to input. output and 
files. 

E lJ .Ll..: .IHlf 1. f 1 ~J:iA!'H:Lf .L 

A co~munication channel where the signaling may be in beth 
directions simultaneously. The signaling speecs use~ for the t~c 
directions of directions of transmission on a full-duplex channel 
need not be the saie. 

A type of trans•ission where information is sent in beth 
directions simultaneoustv. 

This character is used to indicate "This is a message for a group 
of stations." In the group select sequence. A01-A02 identifies 
the station which will acknowledge receipt of the message. Group 
Select is followed immediately ty a transmission tlock. without 
reauiring acknowledgement of the selection. 



I t r 
l 

0 

eu~ROUGHS CORPORATION 
COMPUTEP SYSTEMS GRCUP 
SANTA BARBARA PLANT 

CGMPANY CONFIDENTIAL 
81800/81700 GATA COM~UNICATIO~S 

P.S. 2212 5454 CA> 

A ccm•unicaticn channel where the signaling may be in either 
direction. but not in Doth directions at the same time. 

A type of transmission where i~formation is sent either 
direction. but not in both directions simultaneously. <Refer tc 
Two-way Altern~te Transmission.} 

The exchange of control signals between data sets when the 
connection is established. 

A sequence of characters preceding the text of a message. which 
provides the information necessary to route the message to its 
ulti•ate destination<s>. Headers may consist only of control 
infor1ation or may contain control information plus text. A 
•essage header is preceded by an SOH character and is ended by an 
STX character. 

A measure of freauency or bandwidth. 
second. 

The same as cycles per 
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The length of time a co••unication channel is in use for each 
transmission. Includes both message time and operating time. 

ll2~!!Ilf!t!11DN 

A seQuence of characters used during the estabt;sh~ent of a 
connection and subseQuentlY• if needed, to identify a station. 

1.Qt!.H 1£1£1! 

A sequence of one or more characters transmitted by a station ir 
oide~ t~ unicuely identify itself. 

A seQuence of characters <fixed or variable length> wnich for~ a 
subdivision of an information message for the purpose of meeting 
transmission reauirements. 

A sequence cf characters conveying the text. 
supplementary information to form a heading. 

It may also convey 

A data-handling system confined to one Duilding or a number of 
buildings in one locality. 
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The 118 cont~ol character is used for binary synchronous 
operations to divide a message <heading or text> for 
error-checking purposes. without causing a reversal of 
transmission direction. The block-check character immediately 
follows Ile and resets the block-check count. After the first 
inter•ediate block• successive intermediate blocks need not be 
preceded by STX or SOH. <For transparent data, which may contain 
control character seQuences. each successive intermediate block 
must begin with OLE STX>. If one intermediate clock is heading 
and the next is heading and the next intermediate block is text, 
STX must begin the text block. 

Normal line turnaround occurs after the last intermediate blcck• 
which is terminated by ETB or ETX COLE ETB or OLE ETX for 
transparency>. hhen one of these ending characters is receivea 
the receiving station responds to the entire transmission. If a 
block-check error is detected for any of the intermeoiate blocks~ 
a negative repty is sent• reQuiring retransmission of all 
intermediate blocks. 

0 All bisynchf'onous stations must have the ability to receive ne 
and its attendant BCC. The ability to transmit the IT0 character 
is a staticn option. 

J.1!!£ AUAflfE 

A line adapter consists of a logic card used to interface a cata 
set or communications line with a Multi-Line or Single-Line I/O 
Control. 

A switching technioue that temporarily connects two lines so that 
two stations can directly exchange information. 
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The logical association of two or more stations interconnectea by 
the same communication channel. A data link includes the 
cow.munication control capability of the connected stations. 

A channel connecting a communications sutscr1ter to a central 
office. 

!!A~l.ER jl!11.iUi 

A station temporarily designated <can be changed by the lin~ 
control procedures> to have control of the data link at a given 
instant. Haste~ status is normally conferred upon a statior sc 
that it may transmit a message. 

A sequence of characters arranged in a form suitable for the 
purpose of conveying infor•ation from an originator to one or 
more destirations <or addresses>. It contains the information to 
be conveyed <called the text> and may, in addition, contair 
communication information to aid in the routing or handling of 
the message <catted the HEADER>. 

A Message Control svste• is an optional program that controls 
message flow bet~een application programs and the Networ~ 
Controller. 
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Rules for the placement of such portions of a messaqe such as 
header, address• text• and end of message. 

The identification of each message within a communications systero 
by the assignment of a seQuential number. 

Hit!HHfA.lE 

All electromagnetic waves in the radio frequency spectrum above 
890 megahertz. 

See definition of Data set. 

!Hl.IHU.All!Hi 

The process by which some characteristic of one wave is variec ir 
accordance with another wave. This techniaue is used in data 
sets to •ake business machine signals compatible with 
communication facilities <Contrast with aefinitian of 
Demodulation>. 

The most significant bit is that of a binary number which is 
assigned the greatest numerical value. It is generally assigned 
to the most significant bit positionr as in the decimal numbering 
system. 
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an I/O control that provides the 
the computer system and the line 

integral part of a multiline aata 

The Multi•Line Control is 
functional· control between 
adapters. It is an 
communications subs,stem. 

A message to be delivered to more than one destination. 

!HU.llfLUl.ttG 

The division of a transmission facility 
channels. 

int 0 t WO Of" more 

A circuit interconnecting several stations Csee definition of 
Multipoint Network> • 

.!!!JLilf!ll.NI !.Ell.O.HJS 

1> A data communication tine connecting three or more stations; 

2> A data comm~nication link with the control capability 
necessary to interconnect three or more stations. 
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The Negative Acknowledgement control character is used as a 
negative response to a noreal selection <indicating not ready> or 
a trans•ission <indicating parity failure>. Parity failure can 
occur for any character of a btock or. in a message. for the BCC 
or block number seauence check. . NAK may optionally be prececed 
by station identification ADl• AD2• or other information. 

The ense•ble of eQ~ipment through which connections are mace 
between ter•inat installations. This eQuipment operates in real 
time and does not introduce• store~ or forward delays. A 
switched telephone network is the network of telephone lines 
nor•ally used for dialed telephone calls. A private network is a 
network of communication channels 'reservea for the use of cne 
customer. 

The Network Controlter interfaces 
hardware in orde~ to assu•e 
communication with the net~ork. 

with the Datacomm network 
responsibility for direct 

A descriptive• free-form language for defining and implementing a 
data co•munications network. The NOL complier analyzes the in~ut 
statements and generates a uniQue Network Controller. 

Ntl!i.Q!US 11lEilR!!All.Q11 fl.Lt .!Nlfl 

A file containing tabtes that describe the physical and 
attributes of the network. The initialization values 
LINE• STATION• TERMINAL• and FILE tables of the 
Controller are contained in the NIF. 

togical 
for the 
Network 
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A control discipline for •ultipoint data comMunication lin~s. 
The transmissions may be between tributary stations or between 
the control station and a tributary station<s>. 

Used to describe terminal equioment not connected tc a 
transmission line. Can also describe other devices not in direct 
communication with the central processing unit. 

Used to describe terminal eQuipment connected to a transmission 
line. Can also describe other devices in a direct communication 
with the central processing unit. 

All binary synchronous stations add a PAO character befor~ and 
after each tra~smission to insure that the first and last 
characters are properly transmitted by the data set. The teadi~g 
PAC character consists of a hexidecimal "~55~" character SYN 
character. the trailing PAD character consists of all •1w bits 
<hexidecimal •af•f;• character>. Although the PAO character is 
co•prised of eight bits. the receiver generally only checks the 
first four bit positions. 

The si•ultaneous transmission of a certain number of signal 
elements constituting the same telegraph or data signal. for 
exa•ple• all bits of a character may be sent simultaneously in 
parallel transmission. <Contrast with definition of Serial 
Transmission>. 
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A bit associated with a character or block used to check for the 
presence cf error within that character or block. This bit is 
chosen to make the Module 2 sum of the bits <including the parity 
bit>. in the character or block• a zero Ceven> or a one Coda> as 
required by the system. 

A check that tests whether the number of ones <or zeros> in an 
array of binary digits is odd or even. 

A station on a data link that <temporarily> is neither a master 
station nor a slave station. 

A configuration in which a connection is established between twc. 
and only two1 terminal installations. The connection may include 
switching facilities. 

f!l.L.L if!l.Ll 

The character used to indicate "This is a poll•" preceding ENC in 
a polling sequence. 

f.Qf.L.111..G 

A cyclical, seouential process, ordinarily software controlled. 
that checks specified points, e.g •• remote terminals, for input. 
Potting is centrally controlled in order to maintain a strict 
discipline over the operation of a numter of points. The reverse 
of potting is SELECTIVE CALLING <see below>. 
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A supervisory seouence that performs a polling function. 

A sequence of characters <other than communication controls> usea 
in a supervisory seouence to define or aualify the meaning of 
that seQuence. 

f Bll!IE Ll~f 

A channel ~r circLit furnished a subscriber for his exclusive use 
CSee definition of Dedicated Channel>. 

A linear list for ~hich alt insertions are usually made at one 
end of the list and alt deletions and other accesses are made at 
the other end. 

A process by which a responsible station 
atteapts to resolve either conflicting or 
ar1s1n9 in the communicaton process. The 
station is responsible for this procedure. 

within the network 
erroneous conditicns 
control or master 

A portion of the total message which can be eliminated w;thcut 
the loss of essential information. 
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A computer coMmunications system in which a central computer 
executes programs that were sent to it from terminal computers. 

A communication channel between a slave station and a master 
station; used exclusively for control signals. 

The reverse interrupt controt character is used for binary 
synchronous operation. The RVI control sequence is a positive 
response used in place of the ACKO or ACKl positive 
acknowledgement. RVI is transmitted by a station which is in the 
process of receiving a message to request the sending station to 
terminate the current trans~ission for one of the following 
reasons: 

1 ) The receiving station must transmit a high-priority message 
to the sending station. 

2> The control station, khen in a multipoint environment, acts 
as a receiver and wants to communicate with another station 
on the line. Successive Reverse Interrupt control 
characters cannot he transmitted, except in response to ENQ. 

The sending station treats the RVI as a positive acknowledgement 
and responds by trans11itting all data that prevents it frcm 
becoming a receiving station. More than one tlock transmission 
may be ~eQuired to empty the buffers of the sending station. 

The ability to receive RVI is mandatory for alt binary 
synchronous stations, b~t the ability to transmit RVI is 
optional. RVI is represented by a OLE character followed by a 
hexadecimal ·~6B~". 
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This standardP provided by the Electronic Industries Associationp 
is the recommended interface between data communications terminal 
equipment and data communications equipment using serial- binary 
data interchange. 

The use of this character indicates "This is a normal setectP" 
when it precedes ENQ in a sel~ction sequence. 

A techniaue for assignment of stave status to a particular 
station on a Datacom• link. 

A supervjsory sequence that performs a selection function. 

The ability of a transmitting station to specify which station or 
stations on the same line are to receive a message. 

The sequential select character is used to indicate that a grcup 
of remote terminals is being selected to receive a message 
addressed to that group. The tast terminal selected in the group 
will acknoMledge receipt of sequential select. Sequential select 
must be fottowed by AD1•A02 of another terminal. 
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Transmission. at successive intervals. of the signal elements 
constituting the same telegraph or data signal. The seQuential 
elements May be trans•itted with or ~ithout interruption proviaed 
that they are not trans•itted simultaneously. (Contrast ~ith 
aefinition of Parallel transmission.> 

The specific ti•e ~hen the Network Controller performs several 
functions necessary to the operation of the O~tacomm networ~. 
The major functions are the emptying of alt output aueues. the 
disabling of any station input in progress• and the issu~ng of 
ter•ination notification to all executing applicatio~ programs er 
Message Control Systems. These functions must be perf or~ed 
before the Network Controller terminates itself. 

That part of the terminal installation belonging to the data 
control channel, co•prising at least one modulator or one 
demodulator. This equip11ent provides 11odt-.1lation according tc the 
signals to be transaitted, and/or demodulation of the signals 
received. 

A co1111unication channel where the sign~ling may be in ere 
direction only. 

The Single-Line Control is an I/O control that provides the 
functional control between a computer system and a tine adapter. 
The SLC is an integral part of a single-line tata communications 
sub sy st e•. 
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A message to be delivered to only one destination. 

A station that has indicated its readiness to receive a message. 
The assignemnt of slave status is temporary ano continues for the 
duration of a trans•ission. · 

The Start-Of-Header control character is reQuired only when a 
•essage header is to be sent with a transmission. When used. SCH 
is the first of a sequence of characters used for the message 
header. The header also •av contain terminal identification AD1· 
A02• and may. under definition for the specific appticatio~
contain other information pertinent to the transmission nu~ber 
<Xm#>. A header is ended by STX <SJAPT OF TEXT>. 

The Start-Of-TEXT control character precedes a seauence cf 
characters which for• the text of the transmission. STX 
terminates a header. 

Start/Stop transmission is an asynchronous transmission in which 
a group of code elements corresponding to a character signal is 
preceded by a start signal. The start signal prepares the 
receiving mechanis• for the reception and registration of a 
character and is followed by a stop signal. The stop signal 
brings the rece1v1ng aechanism to rest in preparation for 
receiving the next character. 
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.S1Al.l!1N 

The aggregate of the te~minal eQuipment <and software>~ and 
co••unication control equipment <and software> attached to a 
particular tine adapter for the SLC or MLC. Used for the irput 
or outp~t of information for the communications system of which 
it is a pa,t. for further discussion of "station" see OEFINITICh 
Of THE TERM "STATION"~ Section J. 

Binary eleMent t~at indicates to the terminal installation the 
completion of receipt of a character to bring the receiving 
mechanism to rest in preparation for receipt of the next 
character. 

Process of message handling used in a message-switching system. 

A device to control the non•printing functions of a teleprinte~ 
terminal. Control characters can be sent to the stunt box over 
the communications channel. 

A seQuence of 
non-communication 
control function. 
together with one 

communication control and. 
control characters that perform 

A supervisory sequence consists of 
or more control character delimiters. 

possibly. 
a def inea 

a pref ix 
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Operations involved in interconnecting circuits in order to 
establish a te•porary com•unication channel between two or more 
stations. 

The synchronous tdle control character is used only by a 
synchronous transaission syste•• in the absence of any other 
character. to provide a signal for establishing and retaining a 
synchronise. On initiation of synchronous transmission. a number 
of SYN characters are transmitted prior to transmission of any 
other character to per•it the receiving station to acQuire 
character synchronization. 

SYN is also used as a •ti•e fill• when no other characters are 
av•ftabte for trans•ission at any point in a character seQuence 
except between ET8 or ETX and the next following BCC. SYN is 
purged at the rece1v1ng ter•inat and is not included in the 
su••ation for sec. 

A transmission process in which there is always an integral 
nu•ber of unit intervals between any two significant intervals. 

Iilt1i.B!f.t!l 

A syste• of co••unication for the transmission of 9raphic 
symbols• usually letters or numerals• by use of a signal code. 
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A •ethod of telegraph operation in which the received signals are 
auto•aticatty recorded in printed characters. 

:IELEf!!llllEB! 

Yer• used to refer to the eQuipment used in a printing telegraph 
systeM; a •teletypewriter•. 

A terminal is defined as any device that can transmit or receive 
data through the co•munications lines of a Oatacom~ system Csee 
also TERMINALS• Section 3, for further discussion>. 

An operational mode in which alt coded combinations of eight-bit 
characters are atlowed as message characters within a message 
text. 

lBl.fllllAfl ~1All~! 

All stations. other than the control station. which are on a 
non-switched •ultipoint network are called tributary stations. 

The ti•e required by data sets when switching between trans~it 
and receive •odes. 
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A type of trans•isston where infor•ation is sent in both 
directions simultaneously. 

A type of t.ranaission where infor•ation is sent in one direction 
or the other direction• but not· both directions <see 
tialf•duplex >. 

The autoaatic features of a station's operation that per•it the 
transmitting and rece1v1ng of messages without a computer 
ope~ator being tn attendance. 

The USA standard code for information interchange. <See 
definition of ASCII.> 

A co•piler•levet language used pri•arily for writing Message 
Control Syste•s CMCS> for the 81~00/81700 Data Communications 
Systems. 

Vertical redundancy checking consists of generating an odd-parity 
as each character is received. This technique is used only in 
the ASCII nor•al mode <not with EBCDIC>. The test is performed 
on every character. including the LRC. 
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A channel suitable for transmission of speech. digital• or analog 
data, or facsi•ite, generally with a frequency range of about 300 
to 3000 Hertz. 

The WACK character <used only for' binary synchronous operation> 
allows a receiving station to indicate a "te•porarily-not-ready
to•receive• condition to the transmitting station. This 
character can be sent as a response to a text or heading block, 
selection sequence <•ultipoint>• tine bid <point•to•point with 
contention>• or as an ID <identification> line bid sequence 
<switched network>. ~ACK is a positive acknowledgement to· the 
received data block or to selection. 

The normal trans•itting station response to WACK is ENQ. but EOT 
and OLE EOT are also valid responses. When ENQ is received, the 
station will contin~e. The ability to receive WACK is •andatory 
for all binary synchronous stations. but the capability is 
optional. 

The WACK cha.r.acter is repr~sented by a OLE character followed by 
·a hexidecimal "a7c-·. 

A channel wider in bandwidth than a voice-grade channel • 
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CUSTOMER INQUIRY 

BURROUGHS 81800/81700 COBOL COMPILER 
INQUIRY 

IDENTIFICATION DIVISION. 
PROGRAM•JO, CUSTOMER INQUIRY. 
REMARKS. TffIS PROGRAM ALLOWS INQUIRY INTO THE CUSTOMER 

MASTER FILE BY RELATIVE RECO~O NUMBER. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. 8•1700. 
OBJECT-COMPUTER. 8•1700. 
INPUT•OUTPUT SECTION. 
FILE CONTROL. 

SELECT CUSMAS ASSIGN TP DISK 
FILE-LIMIT IS 1 THRU 26 
ACCESS MODE IS RANDOM 
ACTUAL KEY IS RECORO•NUMBER. 

SELECT REMOTEl 
ASSIGN TO REffOTE 

ACTUAL KEY ws•KEY. 
DATA DIVISION. 
FILE SECTION. 
fO REMOTEl 

FILE CONTAINS 2 STATIONS 
. VALUE Of IO IS •REMOTEl". 

01 AMT·MSG2 PC X<256). 
01 RMT•MSG. 

03 RMT•TEXT PIC X<2>. 
f O CUSHAS 

FILE CONTAINS 5 BY 100 RECORDS 
VALUE Of ID IS •MASTER•/•fllE". 

01 CUSTOMER-RECORD. 
02 FILLER PC X<31>. 
02 CURBAL PC S9<7>V99 USAGE CMF. 
02 DAYS30 PC S9C7)V99 USAGE CMP. 
02 OAYS60 PC S9(7)V99 USAGE CHF. 
OZ DAYS90 PC S9C7>V99 USAGE CMP. 
02 flllER PC X(3). 
02 GRPYTO PC 59(5) USAGE CMP. 
02 SLSYTD PC S9<7> USAGE C~P. 
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02 CUSMAN PC X(24>. 
WORKING STORAGE-SECTION. 
11 RECORD-NUMBER PC 9(a> C~P. 
77 PAST•DUE PC 9(8>V99 CHP. 
11 RELREC PC 99. 
11 NO•Of•STATIONS PIC 99 VA oz. 
01 START-HANDLER PIC XC15> VA •Ex DEt10•HANOLER"• 
Ol SEND•HANDLER•TO·EOJ PIC X<Z> VA •gc•. 
01 WS•KEY. 

03 FILLER PIC 9. 
03 SlAT•RSN PIC 99 YA 1. 
03 TEST•lENGTH PIC 9999. 
03 MESG•TYPE PIC XXX. 

01 FIR ST•HSG. 
03 FILLER Ptc 9(14> CMP VA ;ocooooooooooooa. 
03 FILLER PC X(22> VA •ENTER CUSTOMER NU"BER•. 
03 FILLER PIC 9(12) CMP VA a1F4040401E12a. 

01 SECOND-MSG. 
03 FILLER Pc 9<14> CMP VA ;ocooooooooo~ooa. 
03 NAME PC X(24>. 
03 FILLER PtC 9(6) CMP VA aooooooa. 
03 FILLER PIC 9(6) C~P VA aooooooa. 
03 FILLER PC X<16) VA •CURRENT 0AlANtE•. 
03 BALCUR PC z.zzz.zZZ9.99-. 
03 FILLER PIC 9(6) CMP VA ;ooooood. 
03 FILLER PC X<17> VA •PAST DUE BALANCE•. 
03 8ALPST PC z.zzz.zz9.99-~ 
03 FILLER PIC 9(6) CMP VA •ooooooa. 
03 ftllER PC X<tO> VA •YTO SALES•. 
03 flllER PC X(10) VA SPACES. 
03 YTDSLS PC z.zzz.zz9-. 
03 FILLER PIC 9(6) CMP VA aoooooo~. 
03 FILLER PIC X<lt> VA •vro PROFIT". 
03 flllER PC X(13> YA SPACES. 
03. YTDGRP PC ZZZZ9•. 
03 FILLER Pit 9(6) CMP VA ;ooooooa. 
03 flllER PIC X<22> VA •ENTER CUSTOMER NUMBER•. 
03 FILLER PtC 9(12> CMP VA alF4040401E12a. 
03 ftLLER Pie 9<12> CMP VA aooooooooooooa. 

PROCEDURE DIVISION. 
OECLARA TIVES. 
All•USE SECTION. 

USE AFTER STANDARD ERROR PROCEDURE ON REMOTE!. 
lABEL•l. 

DISPLAY •ERROR • RSN =• STAT•RSN. 
MOVE 1 TO s-.i1. 

All-EXIT. 
EXI J. 

ENO DECLARATIVES. 
MAIN·tOOP SECTION. 
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ZIP START-HANDLER. 
OPEN INPUT CUSMAS. 
OPEN 1-0 REMOTEt. 
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If NO•Of•STATlONS = 1 GO TO PARA1. 
PERFORM PAR-1 VARYING STAT·RSN F~OM l 9Y 1 UNTIL STAT·PSN 
GREATER THAN 
NO-OF-STATIONS. 
GO TO BIG•LOOP. 

PAR At. 
MOVE •ooo• TO MSG-TYPE. 
MOVE 35 TO TEST•LNGTH. 
WRITE AMT•MSG2 FROM ftRST•MSG. 

BIG-LOOP. 
READ REMOTE! AT END GO TO ENO RT~. 
IF SWl = l MOVE 0 TO SWt GU TO BIG-LOOP. 
If RHT•TEXT = "99" GO TO END•ONE. 
If RMl-TEXl = •oo• GO TO PA~Al. 
HOVE RHT•TEXT TO RELREC. 
ADO 1 TO RElREC. 
HOVE RELREC 10 RECORD-NUMBER. 
If PELREC IS GREATER THAN 26 GO TO PARA!. 

READ·RTN. 
READ COSMAS INVALID KEY GO Tt ER~OR·RTN. 

INITIALIZATION-RTN. 
ADO DAYS30 OAYS60 DAYS90 GIVING PAST DUE. 
MOVE CURBAL TO BALCUR. 
MOVE GRPYTO TO YTOGRP. 
MOVE SLSYfO TO YTDSLS. 
MOVE CUSHAM TO NA~E. 
MOVE PAST•OUE TO BA~PST. 

WARNING •• <252> RECEIVING FIELD TRUNCATION 
MOVE •ooo• TO MSG-TYPE. 
MOVE 203 TO TEST•LNGTH. 
WRITE AHT-HSG2 FROM SECOND-MSG. 
GO TO BIG-LOOP. 

ERROR•RTN. 
GO TO PARA!. 

UIO-ONE. 
ZIP SEND-HANOLER-TO-EOJ. 
GO TQ BIG•lOOP. 

ENO-RTN. 
CLOSE REMOTEl. 
CLOSE CUSMAS. 
STOP RUN. 

END-Of-JOB. 
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c 0 D E 0 I c T I 0 N A R y 
BYTE LENGTH CODEfllE RELATIVE DISK AOR 
••••••••••• •••••••••••••••••••••••••• 

000 00000472 000010 
001 00000070 Cl00013 

00000542 TOTAL CODE 

D A T A D t C T I 0 N A ~ Y 
BYTE LENGTH CODEfllE RELATIVE DISK ADR 
••••••••••• •••••••••••••••••••••••••• 

000 00000927 000003 

s H A C H I N E P A R A M E T E R E S 
< S C R A T C H P A D> 

LEN8=9• SEGB=O• OISPB=ll• 
BASE RELATIVE ADDRESSES: 

COPXB=4• COP8=24• O.E.f=354• 80ISP0=12 

DATA•SEGMENT·0=4CO• COP-TABLE=40• STACK=6413 can LENGTH=1000) 

P ~ 0 G R A M P A R A M E T E R 

f lRST•EXECUTE·tNSTRUCTION=0•376 
INTERPREJER•NAME=C080l /lNTERP 
STATIC·CORE•7416 BITS 
DYNAH tc-·coRE=O BI TS 

B l 0 C K 

DATA DICTIONARY STARTS AT COOEFILE SEGMENT 2•1 ENTRY 
CODE DICTIONARY STARTS AT CODEfilE SEGMENT 9•2 ENTRIES 
FILE PARAMETER BLOCKS START AT CODEFILE SEGMENT 14•2 ENTRIES 

LAST ERROR At SEQUENCE NUMBER • 1 WARNING 
::::: CO"PllATION COMPLETE 
ELAPSED TIME : 01 HINUTE• 15 SECONDS 
PROGRAM REQUIRES 16 DISK SEGMENTS Of teo BYTES EACH. 
MEMORY REQUIREMENTS 

0000412 BYTES = LARGEST CODE SEGEMENT 
0000921. BYTES = BASE-TO•LIMIT AREA 
0000313 BYTES = DICTIONARIES AND RUN STRUCTURE 
0000689 BYTES = fllE BUFFERS & FILE INFO AREAS • INCLUDES 129 

BYTES (+72 TO 540 If DISK> FOR EAC~ FILE 
0002401 BYTES = ESTIMATED ffEHORY REQUIRED TO RUN If All FILES OPEN 

132 SYH~OlIC RECORDS COMPILED AT 105.600 RECOROS PER MINUTE • 
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GAME 
-~-·-

0URROUGHS 81600/81700 COBOL COMPILER 
NUMBER /GAME 

IDENTIFICATlON DIVISION. 
PROGRAM-ID. GAME. 
OATE•COHPtlEO. 

TIME 07:56 DATE 10/16/14. 
ENVtROHMENT DIVISION. 
INPUT-OUTPUT SECTION. 
f ILE-CON Tf~OL. 

SELECT TDFILE2 ASSIGN TO REMOT£. 
DATA OlVIStON. 
f ILE SECTION. 
fO TOf llE2. 
01 R..;PECORO. 

03 INPUT-NO PC 999. 
03 flllER PC X<253). 

WORKING-STORAGE SECTION. 
77 WAIT-NO PIC 9(5). 
77 WAIT-SCREEN Pit 9 VA O. 
01 NUMBERS. 

03 INPUT-NUMBER PIC 999. 
03 SECRET-NUMBER PC 999. 
03 LOW•NO PC 9999. 
0 3 HIGH-NO PC 9999. 

01 SCREEN·!. 
03 FILLER PIC 9(14> CMP VA ~3COOOOOOOOOOOO~. 
03 FILLER PIC X(21> VA • NUMBERS GAME". 
03 FILLER PIC 9(6) CMP VA ~000000~. 
03 FILLER PIC XC16> YA ft RANGE". 
03 FILLER PIC 9(6) CMP YA ~000000~. 
03 FILLER PIC X<25l YA " LOW HIGH". 
03 FILLER PIC 9(6) CMP YA ~000000~. 
03 FILLER PIC X<6> VA SPACES. 
03 tOWYALUE PIC ZZZ9. 
03 FILLER PC XXX YA SPACES. 
03 FILLER PC 99 CHP V4 air~. 
03 MIOVALUE PC 999 VA SPACES. 
03 FILLER PC 99 CMP VA ~lf ~. 
03 FILLER PC XXX VA SPACES. 
03 HIVALUE PC Z<4> VA 1000. 
03 FILLER PC X(36> VA SPACES. 
03 FILLER PC 99 CMP VA ~12a. 
03 FILLER PIC 9(12> CMP VA 4000000000000•. 
03 FILLER PIC 99 CMP VA ~v3~. 

01 SCREEN-2. 
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WARNING ••• (252> 

03 fllLER PIC 9(14) C~P VA •OCOOOOOOOOOOOO~. 

C3 FILLER PC XC21> VA " *************"• 
03 FILLER PIC 9(6) CHP VA ~ooooooa. 
03 FILLER PC X<23> VA " * 
03 FILLER PIC 9(6) CMP VA ~000000~. 

03 fillER PC X<23> VA " • 
03 FILLER PtC 9(6) CMP YA -000000~. 

03 f ILLER PC X<Z3> VA " * 
03 FILLER PIC 9(6) CMP YA -000000-. 
03 FILLER PC X<l9) VA" * 
03 FILLER PIC 9(6) CMP VA -000000~. 

***"• 

* .... 

* **". 

*" • 

03 FILLER PC X<le> VA" *******"• 
03 FILLER PIC 9(6) CMP YA •ODOOOO-. 
03 FILLE~ PC X(32> YA SPACES. 
03 FILLER PC X< 32> YA "YCU LOSE?? BUY THE COFFEE". 
03 FILLER PIC 99 CMP VA ~03a. 

01 CLEAR-SCREEN. 
03 FILLER PIC 9(20> C~P VA -OC000000000000001103~. 

0 l DUMMY-LINE. 
03 FILLER PIC 9<14> c~P VA ~ocoooooooooooo~. 
03 FILLER PC 9999 CMP VA ZEROES. 
03 FILLER PC X<70> VA "*•OUH~Y** YOU WERE NOT IN 

THE RANGE". 
03 FILLER PIC 99 CMP VA ~03~. 

01 GOOD· BYE. 
03 FILLER PIC 9(14> C~P VA ~OCOOOOOOOOOGCC~. 

03 FILLER PlC X<B> VA "GOOD-BYE". 
03 FILLER PIC 9(4) CMP VA ~1103~. 

PROCEDURE DIVISION. 
DECLARATIVES. 
ALL-~SE SECTION. 

USE AFTER STANDARD ERROR PROCEDURE ON TOf ItE2. 
lABEL-L, 

HOVE 1 re swt. 
ALL-EXIT. 

EXI J. 
ENO DECLARATIVES. 
BEGIN. 

OPEN INPUT-OUTPUT TOFILEZ. 
PLAY-GAME. 

HOVE ZEROES TO LOW-NO. 
HOVE 1000 TO HIGH-NO. 
MOVE TIME TO SECRET-NUMBER. 

RECEIVED FIELD TRUNCATION 
ODISPLAY. 

HOVE LOW-NO TO lOWYALUE. 
MOVE HIGH-NO TO HIVALUE. 
WRITE R-RECORO FROM SCREEN·l. 

AGAIN. 
READ TDFILEZ AT END CLOSE TDf ILE2 STOP RUN. 
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IF SWl = 1 HOVE 0 TO SWl GO TO AGAI~. 
IF INPUT•NO ="BYE" GO TO.ENO-JOB. 
GO TO YOU•lOSE·2~ WAIT•FOR•A•WHILE•LONGER~ 
DEPENDING ON WAIT-SCREEN. 
MOVE INPUT-NO TO INPUT•NUMBER. 
IF SECRET-NUMBER = INPUT•NUM8ER 

THEN YOU GO TO YOU•LOSE. 
IF INPUT•NUMBER NOT > LOW-~O 

OR INPUT•NUMBE~ NOT < HIGH-NO 
GO TO WRITE·DU~MY. 

If SECRET•NUMBER < INPUT-NUMBER 
MOVE INPUT·NUMBEP TC HIGH-NO. 

ELSE MOVE INPUT-NUMBER TO LOW-NO. 
WRITE-USUAL. 

MOVE LOW•NO TO LOWVALUE. 
MOVE HIGH-NO TO HIVALUE. 
WRITE R•RECORD FROM SC~EEN·l. 
GO TO AGAIN. 

YOU-LOSE. 
WRITE R•RECORD FRO~ SCREEN·2. 
MOVE 1 TO WAIT•SCREEN. 
GO TO AGAIN. 

YOU•lOSE· 2. 
MOVE 0 TO WAIT-SCREEN. 
WRITE R•RECORO FROM CLEAR-SCREEN. 
GO TO PLAY-GAME. 

WRITE-DUMMY• 
WRITE R•RECORD FROM OU~MY·LINE. 
MOVE 2 TO WAIT-SCREEN. 
GO TO AGAIN. 

WAIT•fOR•A•WHILE•LONGER. 
HOVE 0 TO WAIT-SCREEN. 

WRITE R•RECO~D FROM CLEAR·SC~EEN. 
GO TO DOtSPLAY. 

ENO•J08. 
WRITE R·RECORO FROH GOOO•SYE. 
STOP' RUN. 

ENo~or-Joe. 
C 0 0 E D I C T I 0 N A R Y 

BYTE LENGTH CODEfllE RELATIVE DISK AOR 
••••••••••• • ••••••••••••••••••••••••• 

000 0~000439 000010 
00000439 TOTAL CODE 

0 A T .A 0 I C T I 0 N A R Y 
BYTE lENGTH CODEfILE RELATIVE DISK AOR 
••••••••••• •••••••••••••••••••••••••• 

OQO 00000998 OC0003 
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s M A C H I N E P A R A M E T E q S 
<S C R A T C H P A D> 

LENB=9• SEGB=O• DISPB=lt• COPXB=S• COPB=24• O.[.f .=354• EDISPB=12 
BASE RELATIVE ADDRESSES: 
O~TA-SEGMENT-0=472• COP·TABLE=40• STACK=69Bl <BIT LENGTH=lOOO> 

P R 0 G R A H P A R A M E T E R 

flRST·EXECUTABLE-INSTRUCTION=O•Sl 
INTERPRETER-NAHE=COBOL /IN TERP 
STATIC-CORE=7984 SITS 
DYNAHIC-CORE=O BITS 

9 L 0 C K 

DATA OICTIONARY STARTS AT COOEfILE SEGMENT 2• 1 £~TRY 
CODE DICTIONARY STARTS AT COOEFILE SEG~ENT 9. 1 ENTRY 

LAST ERROR AT SEQUENCE NUMBER .1 WAR~l~G 
***** COMPILATION COMPLETE 

ELASPEO TIME : 01 MINUTE• 37 SECONDS 
PPOGRAH REQUIRES 14 DISK SEGMENTS or teo BYTES EACH. 
HEMORY REQUIREMENTS 

0000439 BYTES = LARGEST CODE SEGMENT 
0000998 BYTES = 8ASE•TO-LIHIT AREA 
0000296 BYTES = DICTIONARIES ANO RUN STRUCTURE 
0000402 BYTES = FILE BUFFERS & FILE INFO AREA - INCLUDES 129 BYTES 

(+72 TO 540 tr DISK> FOR EACH FILE 
0002135 BYTES = ESTIMATED MEMORY REQUIRED TO RUN IF All fllES OPEN 

129 SYMSOLIC RECORDS COMPILED AT 79,740 RECORDS PER MINUTE. 
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f [GURE llTlE ------ -----
2.1 A Typical Data Co••unications Network 
3.t I/O Descriptof' for•at 
3.2 1/0 Descriptor linking 
3.3 linking to a Stop Operation 
3.4 Linking to the Same Descriptor 
3.5 B1800/B17CO Syste• Data Communications Hardware 

Organization - SLC 
3.6 Result Descriptor-Single-Line Control 
3.1 81800/81700 Syste• Data Communications Hardware 

O~ganization - MLC 
3.8 Result Descriptor•Multi•Line Control 
4.1 NOL Generation Process 
4.2 Dataco•• Program ~elationship 
5.t Oatacom• Message Flow-No MCS 
5.2 Dataco•• Message flow-MCS Not Participating 
5.3 Dataco•• Message flow-MCS Participating 

TABLE -----
3.1 
1.2 
3.3 
3.4 
3.5 
3.6 

TITLE -----
Transatssion facility Classification 
St,ndard Synch~onous Adapter Data Set Interface 
Standard Asynchronous Adapter Data Set Interface 
Standard direct asynchr.onous Adapter Cable lengths 
Control Codes for Standard Adapters 
Result Bits for Standard Adapters 
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ltt12il 

•TELEPRINTER• A-32 
A Field 3-12 
ACK A•l 
Ac1rn. ACKl A•l 
ADAPTERS 3•4 
ADl• ADZ A-l 
APPENDIX A. GLOSSARY A-1 
APPENDIX B. PROGRAM EXAMPLES B•t 
APPLICATION PROG~AM A•Z 
APPLICATION PROGRAMS 4-3 
ASCII <A•e~ican Standard Code for Information Interchange> A-2 
AUTOMATIC CALLING UNIT (ACtJ> A•2 
AUTOPOLL A•Z 
B Field 3-12 
BANDWIDTH A-3 
BAUD · A•l 
BAUOOT CODE A-3 
81NARY SYNCHRONOUS <BSC> A-3 
en RATE A-3 
8IT SYNCHRONIZATION A-4 
BlOCK A•4 
BLOCK CHECK CHA~ACTER <BCC) A•4• 3•10 
BLOCK NUMBER <&LI> A-4 
BROADCAST A•4 
BROADCAST SELECT <SSL> A• 4 
81800/81700 SYSTEM DATA COMMUNICATIONS HA~DWARE 3-1 
81800/81700 SYSTEM DATA tqMHUNICATIONS SOFTWARE DESCRIPTION 4-1 
CARRIER SYSTEM A-5 
CCITT <C~nsuttative Co••ittee International Telegraphic and A-7 
CENTRAL Off ICE A-5 
CENTRALIZED OPERATION A-S 
CHANNEL A-5 
CHARACTER SYNCHRONIZATION A-5 
CIRCUIT A-6 
CIRCUIT ASSURANCE A-6 
COBOL Reaote file Syntax 4-5 
CODE A-6 
COMMON CARRIER A-6 
COMMUNICATION LINK A-6 
COMMUNICATION SYSTEM A-6 
CONDITIONING A-7 
CONNECT ION A•7 
CONTENTION <CON> A-7 
CONTINUOUS OPERATION A•7 
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CONTROL CHARACTER• DATA COMMUNICATIONS 
CONTROL CODES 3-e 
CONTROL PROCEDURE• DATA COMMtJNICATIONS 
CONTROL STATE A•e 
CONTROL STATION A-8 
CONVERSATIONAL MODE A•8 
CYCLlt REDUNDANCY CHECK (CRC-16> 
DATA COMMUNICATIONS A-9 
DATA COM"UNICATIONS CONCEPTS 
DATA COMMUNICATIONS SYSTEM 
DATA LINK A•9 
DATA LINK ESCAPE <OLE> 
DATA MOVEMENT 6•1 
DATA SET A•10 
CATA SETS 3•3 

A•10 

DATA TERMINAL A•ll 
DATACOMH APPLICATIONS 2•2 
DATACOMM MESSAGE FLOW 6•1 
DATACOMM REMOTE FILE SYNTAX 
DATACOMM SYSTEM INDEPENDENCE 
DEDICATED CHANNEL A•ll 

2-1 
A•9 

DEFINITION OF THE TERM •STATION.. 3-2 
DEFINITION OF THE TERM •TERMINAL• 3-1 
DELIMITER A•ll 
OEMOOULATJON A-11 
DEQT A•l1 
OlAL•UP A-12 
DISCONNECT <DEOT> 
DISPLAY UNIT A•l2 
DUPLEX A•l2 
E Field 3•16 

A-12 

END Of TEST <ETX> A-12 
END Of TRANSMISSION BLOCK <ETS> 
Ending Control Codes 3-9 
ENQUIRY <ENQ) A•13 
ERROR A-13 
ERROR CONTROL A-13 
ERROR RECOVERY PROCEDURE 
EXCHANGE A•l4 
FACILITY A-14 
FACSIMILE <FAX> 
FAMILY A-14 
f~MILY POPULATION A-14 
FAST SELECT <FSL> A•l4 
f ILE•HANOLING TECHNIQUES 
FILLER A-15 
FORMAT A•15 
FULL-DUPLEX CHANNEL A-15 
FULL-DUPLEX TRANSMISSION 

A-13 

A-13 

A-8 

A-8 

functional Description - Multi-Line Control 
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functional Description - Single-Line Control 3-21 
functions of the H~lti-Line Control 3•25 
functions O( The Single-Line Control 3-2C 
GENERAL 2•1 
GROUP SELECT <GSL> A•lS 
HALF•DUPlEX CHANNEL A-16 
HALF-DUPLEX TRANSMISSION A·l& 
~ANDSHAKING A•16 
HEADER A•l6 
~ERTZ (Hz> A•16 
HOLDING TIME A•17 
1/0 CONTROLS 3-18 
I/O DESC~IPTORS 3•11 
IDENTIFICATION A•l7 
IOENTIFIER A•17 
IN•PlANT SYSTEM A•l7 
lNFORMATION &LOCK A•11· 
INFORMATION MESSAGE A-17 
INTERMEDIATE TRANSMISSION BLOCK ENO CITB> ~-18 
INTRODUCTION 1•1 
l Field 3•13 
LINE ADAPTER A-18 
LINE SWITCHING A•t8 
LINK• DATA COMMUNICATION A•19 
LOCAL CHANNEL A•19 
lo9icat Station Numbering 4•10 
MASTER STATION A-19 
"cs FUNCTIONS 5-2 
MESSAGE A-19 
MESSAGE CONTROL SYSTEM <MCS> A•l9~ S•l 
MESSAGE flow: MCS PRESENT ANO PARTICIPATihG 6-5 
MESSAGE FLOW: MCS PRESENT BUT NOT PAPTICIPATING 6•4 
MESSAGE FORMAT A•20 
MESSAGE NUMBERING A•20 
MESSAGE: HO HCS PRESENT 6·2 
MICROWAVE A•20 
MODEM A-20 
HOOULATION A-zo 
MOST SIGNIFICANT BIT <HSB> A-20 
MUlTl•lINE CONTROL <MLC> A-21~ 3•24 
MUl TI DROP A.-21 
MULTIPLE ADDRESS MEiSAGE A-21 
MU~TlPlEXING A-21 
MULTIPOINT CIRCUT A·21 
MULTIPOINT NETkORK A-21 
NAK A•22 
NEED FOR AN MCS 5•1 
NETWORK A•Z2 
NETWORK CONTROllE~ 4•2 
NETWORK CONTROLLER CNC> A•22 
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NETWORK DEFINITION LANGUAGE 4•1 
NEJWORK DEFINITION LANGUAGE <NOL> A•22 
NETWORK INFORMATION FILE <Nlf > A•22 
NON•CENTRALIZEO OPERATION A•23 
OFF-LINE A-23 
ON•L I.NE A-2 3 
OP field 3-12 
PAO CHARACTER <PAD> 
PARALLEL·TRANSHIS1ION 
PARITY BIT A•24 
PARITY CHECK A•24 

A•23 
A•23 

PASSIVE ST-TION A•24 
POINT•TO•POINT CONNECTION 
POll <POL> A•24 
POLL ING A•Z4 

A•24 

POLLING SUPERVISORY SEQUENCE A-25 
Positive and Negative Response Control Codes 
PREFIX A-25 
PRIVATE LINE 
QUEUE A•25 

A-25 

RECOMMENOEO STANDARD 232C <RS232C> 
NECOVERY PROCEDURE A-25 
REDUNDANCY A•25 
RELATED DOCUMENTATION 1-1 
Aela~ive Station Numbering 4•10 
REMOTE JOB ENTRY <RJE > A•26 
REVERSE C~ANNEL A•26 
REVERSE INTERRUPT <RVI> 
~PG Remote File Syntax 
RS field 3-16 
SELECT <SEL> A•27 
SELECTION A•27 

A•26 
4-7 

SELECTION SUPERVISORY SEQUENCE 
SELECTIVE CALLING A-21 
SEQUENTIAL SELECT <SEQ> A-27 
SERIAL TRANSMISSION A-2~ 

A•27 

· SHUTDOWN TIME ~-28 
SIG"AL-CONVERSION EQUIPMENT A•28 
SIMPLEX CHANNEL A-28 
SINGLE LINE CONTROL 3-19 
SINGLE-ADDRESS MESSAGE A·29 
SINGLE-LINE CONTROL <SLC> A-28 
SLAVE STATION A•29 
STANDARD ASYNCHRONOUS ADAPTER 3-6 

.STANDARD DIRECT ASYNCHRONOUS ADAPTER 
STANDARD SYNCHRONOUS ADAPTER 3•5 
Start Control Codes 3-9 
START Of HEADER <SOH> A•29 
START OF TEXT <STX> A•29 
START/STOP TRANSMISSION A-29 

A•27 

3-10 
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STATION A-30 
Station Numbering 4•10 
STOP ELEMENT <IN A START/STOP SYSTEM> A-30 
STORE•AND•f ORWARO A•30 
STUNT BOX A•30 
SUPERVISORY SEQUENCE A-30 
SWITCHING A•31 
Synchronization Control Code 3-9 
SYNCHRONOUS IDLE <SYN> A~31 
SYNCHRONOUS TRANSMISSION A•31 
TELEGRAPHY A-31 
TELEGRAPHY• PRINTING A•32 
TERMINAL A-32 
TERMINALS 3-1 
TRANSMISSION LINES 3-3 
TRANSPARENT MOOE A•32 
TRIBUTARY STATION A-32 
TURNAROUND TIME A•32 
TWO-WAY ALTERNATE TRANSMISSION A-33 
TWO•WAY SIMULTANEOUS TRANSMISSION A·33 
UNATTENDED OPERATION A-33 
UPL Re•ote file Syntax 4-8 
USASCII <UNITED STATES Of AMERICA STANDARD CCOE FOR INFORMATION 
USER PROGRAMMING LANGUAGE <UPL> A-33 
VERTICAL REDUNOANCJ CHECKING CVRC> A-33 
VOICE-GRADE CHANNEL A-34 
"AlT•BEfORE TRANSMIT POSITIVE ACKNOWLEDGEMENT <WACK> A-34 
WIDEBAND CHANNEL A•34 

A· 33 


