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DATA COMMUNICATIONS CONCEPTS

GENERAL

The term »data communications™ (Dataconm) denotes the
bidirectional transfer of data between a central computer and ane
or more terminals. Datacomm is the interfacing of remote wusers
and devices (terminals) with on=-site functions performed by the
central computer. The B1800/B1700 Data Processing System can
function as the central system for a network of remote devices
(terminals) or as a satellite computer to a targe system. Figure
2.1 illustrates a Datacomm network.

’ --.-Q---‘----------'-b----m---—----n-n------—' ‘----------- '

i ‘ ' I STATION |
| leessecececncanny |sescscecconcce] | fesce>|===cccecean]
1o 1 ] t o

| 1 APPLICATION 1 1 NETWORK  I<====1 e et
1 PROGRAM 1<====>1 CONTROLLER 1l¢=====-===>] STATION |
P 1 ! I<m===] l====ecaaen)
o ! | I

| d==cecmmcemcanany EECETTLLEET Y I B CEL RS PEEEEEL LY
1 - I STATION |
t CENTRAL COMPUTER B R
i ]

R e L e P e L e e

Figure 2.1 A Typical Data Communications Network

A Datacomm network includes a central computer and the remote
devices which are attached to it <(i.e.» tines» adapters»,
terminals). Terminals will vary in how they communicate with the
system. The specific type of terminal used can range from a
“teletypewriter™ unit to another computer. The distance between
the terminal and the central computer, and the type of
transmission Llines wused can also vary within the Dataconn
networke.
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DATACQMM APPLICATIONS

The applications of the Datacomm system are numerous and varied
in functicn. The hardware supporting the applications will also

vary.

a)

b)

c)

d)

e)

The major applications are briefly described below.

Inquiry processing or an=-line processing makes use of
central locations. A prompt response can be provided for
each itnquirye. The data transmission is bidirectional and
can ‘be combined with real-time file wupdating, where a
transaction causes the central data files to be immediately
updated to show the current status of the appropriate
accaountse.

Data coliection involves the <collection of data by
unidirectional data flow from remote terminals to a central
processing pointe.

Data distribution uses unidirectional data flow in
transmitting data generated at a central processing point to
terminatls. Data collection and data distribution are
combined in many Datacomm systews.

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 wmay perform processing of the data or any
code caonversion required.

Remote Job Entry allows users at different remote sites to
use the central computer simulftaneously. 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 renate
location has fast access to the computer.
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EILE=HANDLING IECHNIQUES

Application programs communicate with stations or sets of
stations (families) through file-handling techniques. Symbolic
file namess, together with the appropriate OPEN», CLOSE» READ, or
WRITE commands are used for most communications with terminals.

Note that with the use of file~handling techniques» application
programs usually do not have to be rewritten when system software
aor hardware configurations are changed; application prograamers
need not be data communications experts in order to utilize data
communications networks.

DATACQOMM SYSTEM INDEPENDENCE

The system design requires that the Master Control Program (MCP),
which 1is the 81800/81700 Operating Systems be as independent of
the Datacomm system as possible. This independence allows the
operating system to be smaller in size than it would be
ctherwise» without penalizing the non=Datacomm system user. The
functions of the ODatacoam system and the B81800/81700 Operating
System are separate and distinct, and maintaining thea as
separate entities is advantageous to both.
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B1800/817CQ SYSTEM DATYA COMMUNICATIONS HABDHARE

The B81800/81700 Data Communications System is a combination cf
special hardware and software that performs data communicationse.
The special Datacomm hardware consists of terminals, transmission
lines» data sets» adapterss, and I/0 controls. A description of
each is included in this section. Control codes and I/0
descriptors, although not hardwares are also described in this
section because of their relationship to the special hardware of
the Datacomm systenm.

JERMINALS

Terminals are the electronic or electromechanical devices that
can be attached to the transaission lines of a Datacomm systea,
providing a man/machine interface between the user of the netwark
and the network itself.

When information 1is sent from a tevrminal to the central systen,
the terminal transmits the bit representation of the character
through the transmission 1line. A B1800/81700 Data Processing
System can serve as a terminal itself. It may be connected to a
Datacomm system that has another coaputer functioning as the
central system.

The following definitions of terminal and station are provided to
aid the reader in understanding the subject of data
communicationse.

DEFINITION QF IHE JERM TIERMINALZ

A terminal is defined as any device fthat can transamit or receive
data through the communications lines of a Datacomm system.
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DEEINITION QF JIHE JERM ZSTATVIONZ

A station is a Ulogical conceptr unlike a terminal which is a
physical concepte. Every station associated with a Dataconmm
system must be described in the Network Definition Language (NDL)
source programe. A station is "describted™ to the Datacosm systes
by assigning a set of attributes to it. Every station nmust be
given a nage (i.e.» a ™station identifier™ attribute) ana a
terminal species attribute. The station identifier is a logical
attribute and the terminal s a physical attribute. Cther
Llogical and physical attributes are assigned to each station to
define how the Datacomm system should interact with each station.

A station can be associated with a Datacomm tine (explained later
in this section)» but it need not have such an association.
Howevers until such an association is mader» the B1800/B1700 Data
Processing System cannot communicate with 3 station. The line to
which the station 1is associated (if any) is not a station
attribute. A station may be moved dynamically (i.e.» during the
caoantinuous operation of the Datacomm system) from one Lline to
ancther (or from one line to no Line) and still be considered the
same statione.

A "multiple station Line™ is a Datacomm Line that can have nmore
than one station associated with it at any instant in time.
Every station that can be associated with a amultiple station tine
aust have a ™station address™ attribute assigned to the station.
Every station assigned to a multiple station tine aust have
identical station address formats (#.g.» one=character addresss
two=character addresss or three character address). AllL of the
stations associated with a multiple station Line, at any instant
in times must have unigue station addresses.

The B1800/B1700 Data Communications 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 1is programmables by what the
programmer has specified the address to be. The Datacoam systes
doges not attempt to communicate with a terminal, but does attespt
to communicate with a station.
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JRANSMISSION LINES

Connecting the hardware components of a Datacomm system is
usually accomplished by transmission (ines-» for example»
telephone Llines. These transmission lines may be either nornmal
(switched) liness, special (leased) liness or direct-connect.

Switched {ines use the switching equipment of telephone exchanges
for message routing; consequentlys, the physical path of the
transmission can vary widely.

Leased lines are permanent or semi-permanent connections and are
advantageous in that they usually permit data transmission at a
higher rate of speede.

Direct=-connect lines are twisted=-wire pairs, normally, and are
used for data transmission over short distances» as when
tersinals are in the same buitding as the central coaputer.

DATA 3£I13

In most Datacomm systemsr, data sets must be used to transform the
digital signals generated by computers or terminals to analog
signals suitabte for transmission. This transformation is
referred to as wmodulation and demodulation and has no overatl
effect on the system.



T 3-4

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
CUMPUTER SYSTEMS GROUP 81800/81700 DATA COMMUNICATICNS
SANTA BARBARA PLANT P.S. 2212 5454 (A)
ADABIERS

An adapter is an electronic interface between a data transmission
tine and a part of the Datacomm system. Adapters perfornm
character assembly, timing comparisons block parity checking.,
block parity generations and other logic operationse. Attt
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 3.1l.

.---------u-----------‘----------.--4--.---QQ-----‘----------------'

1 1 L | 1
| DESIGNATION | BANOWID TH I TRANSMISSION RATE 1 RE MARKS [}
e ecnsnessecescanusreresREenrTeseN s TR A NeTR R ceAneenacesnneesee e ]
] ] 1 L L
I NARROWBAND 1(Variable. 1150-300 bits/ IUsuatly a leasedl
] fUsually up to | second. lline. ]
1 1300 Hz. L i i
1 ! i | 1
§ VOICEBAND {Nominal 4kHz. 1600/1200/718C0/ lLeased and ]
| ] 1200072400/48007 Iswitched lines. 1|
i i : - 19800 bits per | 1
] i i second. 1} i
1 [} ! | ]
| Rdaladal bl bl bl St bbbl e bl bt s bt ekl St Lt b b b L DL Ll b b i LA L L i |

Tabte 3.1 Transmission Facility Classification

All adapters accumulate one character of data before notifying
the 170 control. The three types of standard adapters are
described in the following subsections.
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SIANDARD SYNCHRONQUS ADAPIER

The Standard Synchronous Adapter provides for a connection of
terminals via the following services and Burroughs data sets.
Data sets equivalent to those listed below can also be wused.
Both an RS232C and a CCITT interface are provided. The claock
pulse is supplied by the data set. Table 3.2 indicates the
transmission speeds and the line service applicable for several
Burroughs data sets.

tTransmission Speed (BPS)HI Service | Burroughs Data Set 1
L zeso N switched 4 Ta 73e-za 4
: 2400 : Leased : TA 734-24 :
E 4800 : Leased : TA 733-48 E

- A WD WD S D WP W S AP EP D D WP T WD D D A G R WS T WD U W G D N D D IR R W WD P S S G SR YR G G D SR D Y D WD AP D R WD R G W W .

Table 3.2 Standard Synchronous Adapter Data Set Interface
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SYANDARD ASYNCHRONOUS ADAPJER

The Standard Asynchronous Adapter provides for a connection of
the terminals by the services and Burroughs data sets listed in
table 3.3. Data sets equivalent to those ULlisted can also be
used. Both an RS232C and a CCITY interface are provided. The
adapter is "strapped®” (hardware-wired) by a field engineer to
accommodate any one of the listed transmission speeds. Table 3.3
indicates the transmission speeds and line service appticable for
several Burroughs data setse.

'------Q-------------‘-----Q----.--------------u-------------—---'

I Transmission Speed 1| Common Carrier 1 Burroughs Data Sets 1
! (8PS) ! Service I 1
: 150 i Switched 1 Tﬂ T14 :
: 150 : Leased : TA 7137753 :
: 300 : Switched : TA 714 :
: 300 : Leased : TA 7137753 :
: 600 : Switched : TA 714 :
: 600 : Leased : TA 713/753 :
: 120¢C : Switched : TA 714 :
: 1200 : Leased : TA 7137753 :
E 1200 : Leased : TA 783 s

Table 3.3 Standard Asynchronous Adapter Data Set Interface
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SIANDARD DIRECT ASYNCHRONOUS ADAPIER

The Standard Direct Asynchronous Adspter provides for a
connection of teramainals by a two-wire direct interface. The
adapter is wired by a field engineer to accommodate any one of
the transmission speeds shown in table 3.4.

'-«-----‘--—-----------“--------—----l------------------------‘--- '

i Transmission Speed (BPS) L} Cable Length |
: 150 ) ) ! Up to 1000 feet :
: 300 : Up fo 1000 feet :
: 1200 : Up to 1000 feet :
: 1800 : Up to 1000 feet :
: 2400 : Up to 1000 feet :
: 4800 : Up to 1000 feet :
E 9600 : Up to 1000 feet i

LR P X P PR R L PR LR XL ER LR NDELEEREEETEL YL L T L LT Y E X ¥ T )

Table 3.4 Standard Direct Asynchronous Adapter = Cable Lengths

In all cases the transmission code is ASCII-7 1967. The seven
data bits are transmitted least-significant bit first, followed
by one parity bite. The character parity is odd for synchronous
operation and even for asynchronous operation.
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CONTROL CODES

Control codes are recognized by the adapters and are used in the
Datacomm system for character synchronizations, to indicate where
a message begins and ends. They are also used as a response to
indicate the success or failure of the last transmission.

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

'-1-----‘v-----i.-—--------------------a----------------------------. '

L PR Ry Yy Y Yyt e P P P AL R Y YR Y R R LY X P ¥ LY B L X R L 2 X 2 2 %)

i Function ! Control Code i
: Synchronization i SYN :
: Start : SOH, STX :
: Ending -: ETX» ETB :
: Positive Response : ACK» ENQ» BEL» ETX» ETB :
s Negative Response : NAK» EOT (optional)s TIMEQUT (optionatl) s

Table 3.5 Control Codes for Standard Adapters
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Sypchronization Control Code

Synchronization control codes (SYN) are not stored in memory.
Two SYN control codes wmust be received before a Standard
Synchronous Adapter Will recognize any other control codes in
semory», except SYNs» up to but not including a 8lock Check
Character (BCC). A synchronization code is not included in a BCC
SUMe At least four synchronization control codes wust be
transmitted prior to data transmission. These codes are
automaticaliy generated by the adapter prior to the data
transmission.

Start Control Codes

The start control code (SOH or STX) 1is wused to start the
accumulation of a BCC with the next non synchronization character
received by the adapter. After the receipt of a start control
codes» only those control codes classified as ending control codes
terminate the operation.

Ending Control Codes

The ending contrael code (ETX or ET8B) 1is used to finish the
transaission of the message and end the accumulation of the BCC.
Foliowing the ending control codes the BCC will be the next
character transmitted if the I/0 operation is a write. I1f the
1/0 operation is a read» the B8CC will be the next character
expected after the ending control code is received.
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Positive and Negative Response Control Codes

A positive response controt code» unless also classified as an
ending control coders does not terminate an I/0 operation of the
positive response code if preceded by & start control code.

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

An option is provided to ignore EOT (End of Transmission) as a
negative response cantrol code for read and write operations. @n
read operations this option allows the 1/0 control and the systenm
to which it is attached to act as a terminals, and to receive a
polling sequence from other data communications systems. No
harduware recagnition of addresses s provided. On wurite
aperations this variant allows the I/0 control to ignore EOT in
order to transait polling sequences and other sequences which use
EOT as the first control code in a message as a Lline=clearing
code.

BLOCK CHECK CHARACTER (8CC)

A Block Check Character 1is normaily transmitted following all
massages that contain a start control code. The BCC is formed by
taking the modulo 2 sum for each data bit following a start
control code» up to and including an ending control code. The
BCC is transmitted after the ending control code with appropriate
character paritye. A field engineer can wire the adapter to
axclude the generation and checking of a BCCe.
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19 DESCRIPIORS

The 1170 descriptor is the basic communications link between the
81B00/81700 system software and hardware. Figure 3.1 illustrates

the 1/0 descriptor format used in Dataconmme ALl fields are 24
bits in tength.

' L P PR R YL L DL YL P R P RS P A YRR E LYY L REEYERLELELEELRERE X '

| i { i | 1 !

| E 1 RS ! L ] oP 1 A 1 8 [
1 1 ' ' i t !
R e L L e L L L L EEL LS
E FIELD = ENDING ADDRESS
RS FIELD = RESULT STATUS INFORMATION
L FIELD = LINK ADDRESS POINTING TO THE RS FIELD OF THE NEXT
1/0 DESCRIPTOR IN THE LIST
OP FIELD = OPERATION, VARIANTS» AND ADAPTER NUMBER
A FIELD = STARTING ADDRESS OF DATA
B FIELD = ENDING ADDRESS OF DATA

Figure 3.1 1/0 Descriptor Format
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QP Eietd

The 0P field must be set up by the system software before an 1/0
gperation is initiated. The operation requestedr» any variants to
the operations and the adapter identification number (if
applicable) are contained in this field.

The high=order (leftmost) three bits of the OP field contain the
operation code for either a READ» WRITE» BREAK» PAUSE» STOP» or
TEST. The next 17 bits are used for variants of the operation.
For example, a write operation and a write with translation
operation would have the same operation coder but the write with
translation operation would have a variant bit set to cause the
operation to be modified.

The Llow=order (rightmost) four bits of the OP field identify the
unique adapter connected to the I/0 control for this operation.

A Eield

When the operation specified in the QP field requires character
transfers to or from ®emorys the A field must contain the
starting address in memory where the 1/0 control c¢an fetch or
store characterse. When the A field is requiredr, it must be set
up by the system software before it initiates an I/0 operation.
The A field must define a non-zero integer number of eight-bit
bytes.

8 Eield

The 8 field is required whenever the A field is required. The 8
field contains the address of the tast character position in
semory for 1/0 control accesse. The 8 field contents (ending
address) must be greater than the A field contents (beginning
address). 0On read eperations the 8 field sust be Large enough to
provide space for all characters expected to be read. When the
character specified by the B field address has been transferred»
the I/0 control terminates the operation.
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L Eield

The L field hotds the address of the RS field of an 1/0
descriptor. Linking is a technique used to execute two or mgore
1/0 operations consecutively without intervening system software
execution. However, the Llink could be to the RS field of the
same descriptor. Both the SLC and MLC (explained later in this
section) require that all I/0 descriptors be Linkedr» except when
the stop operaticon is used. Upon completion of the I/0 operatian
(if the operation was not a stop operation and if no error
occurred)s the I/0 control fetches the address of the RS field of
the next I/0 descriptor from the L field. The I/0 control then
checks the operation complete bit of the next I/0 descriptors and
initiates the next operation requested if the bit is FALSE.

'----—----'--‘------'---------'m---‘-‘-"---------'---------l

EE A L X L L X 2 K T X % J ------------n--'

| '

1 |=wmecccus |secnccnas |ecnnencan | recncencs |cencsccns |cecncnan=]
! ! E i RS L L I WRITE | A ! 8 i
I  beb et bl Ebd ttatatabeid Rebebodobdbebetd M bbb bbd Bebledeblbbdd bbb A |
L L]

i e bbb tinded |

1 1

L il il Bt bbb b bl Rttt bt Eabdebebdedebel Eedebdbbbebebded Rkl taladadad |
1 I E ! RS ! L 1 READ | A i B 1
L

i

!

Figure 3.2 170 Descriptor Linking
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A simple write operation linked to a read operations which 15
very common in Datacomm operationss, is iltustrated by figure 3.2.
Assume that the system software has cleared the RS field, set up
the L» OP» As» and B fields» and stored the address of the RS
field of the write descriptor in absolute memory location 0.

Upon receiving an interrupts the 1/0 control fetches the RS
address of the write I/0 descriptors, and the operation requested
is initiated since the operation complete tit is FALSE.

When the write operation is coaplete and if no error occurred,
the 1/0 control fetches the address of the read descriptor frona
the L field of the write descriptor. Since the RS field had been
previously clearedr the read operation is initiatede.

When the read operation is complete and if no error occurreds, the
I/0 control fetches the address of the RS field of the write
descriptor fros the L field of the read descriptor. Because the
write operation had been completed previously, the I/70 control
does not initiate the urite until the operation complete bit is
resete.

The tinked Llist of I/0 descriptors shown in figure 3.3 is sinitar
to those shown in figure 3.2. The read descriptor is tinked to
the dascriptor for a stop operations, so that no further Llinking
is performed by the I/0 control.
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! E I RS i L I WRITE 1 A 1 B t

’--—-----—'---------'---------'u-----am-'---------'---------l

i E i RS 1 L i READ { A 1 B i

‘--------_'—-‘Q--a--.---------l_-‘--—--—|-----_---'---------'

'--n-----------.

i

'---------'----‘-—--'---------‘_--------..---_----’-—--—----'

i E { RS i L 1 STOP ! A ! 8 i

!

L R LT L L Y 2 L8 L X L ¥ ¥ ] ---'

Figure 3.3 Linking to a Stop Operation

Figure 3.4 illustrates an operation using only one descriptor
that is Linked to itsetf. As a result, the 170 control pauses
after completing the operation.

.‘m----n--‘----'

'---------‘n--------'--------"n-—------'--------—'-—-------‘

} E L RS i L ! ] i A 1 B i

'-m-------‘--c-----t‘---------'n--------'---------'---------l

Figure 3.4 Linking to the Same Descriptor
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\

The E field 1is initialized and used by the hardware during the
operation and can be used by the system software upon completion
of the operation. For read and uwrite operationss the hardware
stores the incremented A field address in the E field. After a
write operations the € field normally points to the next bit
following the ending code. After a read operation, the CSM
stores the final incremented A field address pointing to the
memory location where the next character of data would normally
be stored.

Upon completion of a read or write by the hardware during the
operationr, the system software can use the E field for message
length computation. For examples the E field address less the A
field address divided by 8 equals the nuaber of characters read
or writtene.

.BS Eield

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

a. To determine when to initiate the operation.

b. To provide temporary 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 operations the first 15 bits of the RS
field are used to store temporary flags for the CSMs and the last
nine bits are used to indicate dynamic interrupt information.

The system software should clear the result status bits before
initiating the 1/0 operation. The 170 control may not. 1initiate
an I/0 operation when the operation complete bit is TRUE (1).
(See the 1/0 control descriptions for further information.) The
aperation complete bit is the first of the result status bits and
is used by the 170 control in I/0 descriptor linkinge.

The meaning of the individual bits for the result descriptor,
stored in the RS fietd of the 1/0 descriptors is defined in table
3.6e
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? -
¥
‘ﬂ------‘ﬁﬁ------------------------Q------.-‘--------------------'
i Bit 1 Meaning 1
'-v-----_---------------------------------------------------n-----'
I 0 L] Operation complete {
L ] i
] 1 ] Exception condition i
1 1 !
i 2 { Reserved |
| 1 1
] 3 ] Parity error i
1 (] s e .
t b { ] Memory access error (Read) ]
i i |
1 5 ] Memory parity error (krite) 1
! 1 ]
i 6 1 TIMEQUT 1
] i ]
| 7 ! BREAK received {
1 8 i No ending control code
] 1 ) i
1 9 ] Chaining terminated |
{ | _ i
| 10 1 Not used t
1 i 1
] 11 Loss of "Data Set Ready"™ ]
' :“ N - — '
[] 12 i Loss of "Clear to Send™ (¥Write) aor |
1 1] Loss of "Carrier (Read) ]
] {] 1
] 13 ] Not used !
[} ] {]
| 14 1 Not used ]
' _ ] 1
t 15 i Reserved ]
1 1 T -4
| 16 I Operation coamplete i
| 1 ]
{ 17 ] Data Communications device ]
t | 1
] 18=-23 ] Adapter identification 1
! ]

L L SR Y LT R E X L L L X ¥ L EL YL LEYIELIEELEELREYEEEEDERETEYEL X EE LT E R X L]

Table 3.6 Result Status Bits for Standard Adapters
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140 CONIRQOLS

Tuwo types of Datacomm controls are wsed with B81800/81700 Data
Communications Systems the Single-Line Control (SLC) and the
Multi-Line Control (MLC). To the Datacomm system software both
I/0 controls function the same and have the ability to access the
adapters and main memory. (Refer to the B81800/B1700 Systens
Reference Manuals, Foram No. 13057155 for information concerning
sain memory and control memory.) The I/0 control itself is
sensitive to I/70 commands and accumulates characters frona
adapters to build messages. The 1I/70 control processes the
accumulated characters, and initijates various functions as
specified by the system software.

The 1I/70 controls can interrupt the system software for
notification of the 1/0 comptletion. After executing an 1/0
operations, the I/0 control stores a 24-bit result descriptor in
the Results Status (RS) field of the 1/0 descriptor. This 1/0
descriptor can then be used by the system software to determine
what actions if any» should be taken.

Cn write operationss the 1I/0 controls have the capability to
translate B1800/B1700 EBCDIC code to ASCII codes and on read
operationss from ASCII code to EBCDIC code.

The 170 controls can execute the AUTOPOLL function, which allowus
the 1I/0 control to continuously poll (request input froam)
stations on a Lline without interrupting the Master Control
Pragraa. .

The Single=Line Control and Multi-Line Control each operate with
atl defined adapters for the 818C0/81700 systenm.
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SINGLE LINE CONIROL

Figure 3.5 shous the relationship of the Single=Line Control to
pertinent hardware units of the B1800/B170Q systenm.

'----n-a--l
1 S=-MEMURYI
’------n--'

e bl 1 SINGLE | : COMMUNICATION
| CENTRAL {jewemcc===i I LINE ! b il | LINE
IPROCESSORY I/0 BUS 1<=>] CONTROL 1<=>{ ADAPTER i<=e=cemaccacac==>

'-----‘u--lc-‘------' ‘------'--. '---------'

Figure 3.5 SLC Hardware (Organization

One Single-Line Control and one adapter service one communication
Line. The SLC provides two buffers of 13 bytes eachs, which are
used in a cyclic manner to receive data during data transfer
operationse. Any data loss resulting from a buffer being
unavailable is flagged as a memory access error.

Data is transferred betueen the system and the I/0 control in
8=-bit parallel fashion. The Single~Line Control operates with a
systea clock fregquency of 2»,4» or 6 megahertz.
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Eunctions Of The Single-Line Control

The Single-Line Control provides the following basic functions
for each adapter:
a. Data buffering
be Interface to CSM
c. Reference address storage for an adapter
de. Initiation of an adapter to an appropriate operating mode
e. Servicing requestslfor character transfer
f« ASCII-7 to/from EBCDIC translation as selected by variant
g. Result status reporting

he AUTOPOLL
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fupctional Description = Sipale-Line Control

The Central Service Module (CSM) assumes that a linked tlist of
I/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 170 descriptor. The CSH inspects the first two bits of the RS
field and» if they are equal to "00*", exchanges them with the
titeral =01% from a storage area. Iif the exchanged bits are
still equal to "00"» the CSM initiates the I/0 control with the
indicated operation. I1f the first tuwo bits of the RS field are
not equal to "00"» the CSM initiates a pause operator to the 1/0
control. After the completion of the pause operator, the CSM
repeats the inspection on the same 1I/0 descriptor. After
completion of an operations this procedure is again repeated by
using the link address as a new addresse. 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 before initiation. Insteads, it will initiate a
pause as described.
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The following are exceptions ¢to the above conditions and
operations:

de If the result has an exception condition» the CS™
forces the I/0 control to go idle after returning a
result and an interrupte.

b« If the CSM receives a stop operation coder» the CSM
forces the 1I/80 control to go idle after returning a
result» and returns an interrupt if applicable.

Ce If the CSM receives a memory parity error signal during
the fetch of an 1/0 descriptor (RS» 0OP» A» Bs C» RS
swapes or link fields), or during the fetch of the start
addresss» the CSM sends a special interrupt message to
port nuaber 0» channel number 15, consisting of an
address pointing near the field in error. The CSM then
exitse

At the completion of an operation» and after the actual ending
data address 1is storeds the information 1in the RS field is
exchanged with the result status bits from the operation.

The information read from the result status field includes one
interrupt request bit, one high~interrupt bit, a 3-bit port
numnber» and a 4~bit channel number. If the interrupt request bit
is TRUEs the CSM genarates an appropriate interrupt message to
the port indicated. '

If the interrupt reqdest bit is FALSE.» the CSM generates an
interrupt message only if the result status bits returned had
exception bit nuaber 2 set.

The interrupt message is a 24-bit address pointing between the
result status bits and the link address. The channel nunmber
contained in the result status area {normally the channel nunmber
of of the I/0 control uhich received the 1/0 descriptor) 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 resulte.
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RS POINTER RS POINTER + 24
| i
v v

,------------ jemcrcacccaas ,-----—----n-- ] -------------'-----------'

1 RESERVED | INTERRUPT | HIGH 1 TO PORT 1 CHANNEL 1

1 i I INTERRUPT | NUMBER I  NUMBER |

.-n---------. ceoeseecsseee '-------------- ' cTeoeosmsacecesena ' —----------‘

15 BITS ONE BIT ONE BIT THREE BITS FOUR BITS

Figure 3.6 Result Descriptor = Single-Line Control

when the Single-Line Control sequences through the status states,
which involve the eveturning of a results, various bits in the
result field are used by the CSM to enable or disable the storage
of the result and to take other actione.

These bit combinations and meanings are as follows:

8it Combinations Meaning to CSM

LR Y 2 T Y P F L 3 3 X T X 3 L R 2 B X T L % 3

17 23 24

0 0 [+ . The CS5M does not store a results but
proceeds to the next I/0 descriptor. The
combination of bits 17, 23, and 24 is used
by a read operation (poll) after a negative
response with no errors.

0 0 1 The CSM does not store a result, but moves
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
B8 field. The CSM then proceeds to the
next I/0 desceriptor. The combination of
bits 17, 23» and 24 1is wused by a urite
operation (poll) in order to restore the
pointer to the beginning of the poll tist
in the absense of error conditions.
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MULTI-LINE CONIJROL (MLC)

The Multi-Line Control services up to 16 communication lines and
requires one adapter per line. The Multi-Line Control <can be
used only with the B1720 Series systeme. The first eight Lines
and adapters are serviced by the 81352 Multi~-Line Controls, and an
additional eight tines and adapters can be served by the B1353
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 hardsware units.

! 1-1 170 BUS
| CENTRAL §7l===csscccccmcccc]eccccc]acccac]onmcncn|acccoc]omaccan
IPROCESSORI=1
{=ememmaan] |===mmmen]
! | ETTEETLE
1 1 I NULTI= |==cemecece
1 ' I LINE {=e==~eecece-
! ' ! CONTROL1
! ' i jmememaccan
1 ' R R L L P EERE L
| ]
=t =1 1=t
104 11 12
T e L LD L R CEL P PP LT LRy,
! PORT INTERCHANGE !

i MEMORY CONTROL UNIT !

' - D D D 5D G D GE D B D D TR D WGP W W W D '

' S=MEMORY 1

Figure 3.7 MLC Hardware Organization

The Multi-lLine Control operates on a 6=-megahertz clock frequency.
The MLC employs a scanning technique to detect adapters that
require servicinge. The time required for servicing depends upon
the number of adapters simultaneousiy requesting service and the
position of the reguesting line relative to the scanning pointer.
The scanning is continuouss, and requires approximately 32 systenm
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clock pulses to scan a coamplete set of 16 adapters without
servicing any of then. Servicing an adapter takes between 2 and
10 system clock pulses. To detect and service an adapter

requiring attention takes an average of 24 system clock pulses.

The Multi-Line Control employs scanning in servicing memory
accesses for the buffers in contfoi. Data is stored/fetcheds
eight bits per memory accesss in paraliel fashion.

Gne character of buffering per adapter 1{is provided in the
Multi=-Line Control, in addition to the one character accumulated
by the adapter.

Eunctions of the Mylti-Line Control

The Multi~-Line Control provides the following basic for each
adapter:

a. I/0 initiate handling

b. I/0 descriptor‘fetch for an adapter

Ce L» As» and B descriptor address storage for an adapter

d. Adapter initiation to an approbrﬁate operating mode

e. Servicing requests for character transfer

fe ASCII-7 tos/from EBCDIC translation as selected by variant

ge Result status and interrupt message~handling

h« Linking

i« AUTOPOLL
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Eunctiopal Description = Multi-Line Control

Input/output is initiated by the receipt of an interrupt signal
indicating that a 24-bit message is present starting at absolute
semory location Q. The message is an address that points to the
RS field of an 1/0 descriptor. The MLC fetches this address by
executing a read and clear operation.

The Multi-Line Control then fetches the descriptor that directs
the [/0 coperation to the adapter specified in the CP field of the
I/0 descriptor.

The initial 1/0 descriptor sent to an adapter must be ready for
execution. The aperation complete tit of the RS field must be
set to Q. On a dispatched descriptors the MLC does not inspect
the first two bits of the RS field before initiating the
operation. This is different from SLC operation.

Following execution of the initial 1I/0 descriptor., the MLC
fetches the Link address which points to the RS field of the next
170 descriptor in the chaine. The MLC then checks the operatian
complete bit in the RS field of the descriptor. If OC = 0s» the
MLC fetches the remainder of the descriptor and perforas the
operation indicated by the 0P field. If the CC = 1» a pause and
inspection procedure is performed at 8 to 12-nillisecond
intervals untiit 0C = 0. This procedure is repeated after the
completion of each operaticn.

The following are exceptions to the above conditions and
operationse.

e If the resuit has an exception condition, the MLC for
the applicable adapter goes idler after returning the
result status information and an interrupte.

b If the MLC receives a stop operation code» it will go
idle for that adapter, after returning a result and an
interrupt if applicabte. All adapters must be idle for
the NLC tc go idle.

Ce If the MLC receives a memory parity error signal during
the fetch of any I1/0 descriptor fields or during the
read and clear message operation, the MLC sends a
special interrupt wmessage to port number 0, channel
number 15, consisting of an address pointing beyond the
fietd in error.



3=27

BURROUGHS CORPORATION CCMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1800/B1700 DATA COMMUNICATIONS
SANTA BARBARA PLANT P.S. 2212 5454 (A)

The MLC accepts all 1I/0 1initiate interrupts directed to it»
regardless of the state of an adapter. If an 1170 initiate is
directed to a busy adapters the MLC forces the adapter to the new
operating states thereby destroying all traces of the previocus
operations including a pending interrupt messagee.

After the completion of an operation and after the actual ending
data address has been storedr the information in the RS field cf
the descriptor is exchanged with the result status bits from the
operation by execution of a memory swap operator.

The information vead from the result status field includes one
interupt request bhit» one high interrupt bits one 3-bit port
nuaber, and one 4=bit channel number. If the interrupt request
bit 1is TRUEs, the MLC generates an appropriate interrupt message
to the port indicated.

If the interrupt request bft is FALSE» the MLC generates an
interrupt message only §f the result status bits returned have
exception bit nuaber 2 set.

The interrupt message is a 24-bit address pointing between the
result status bits and the Link address. The channel number
contained in the result description status area is normally the
channel number of the MLC which received the 170 descriptor.
This channel number is returned in any message generated by the
contrale.

Figure 3.8 shows the location of the various bits in result
status area that are inspected by the MLC.

RS POINTER RS POINTER +« 24
] |
v v
{mrmeccsccne|ccccscwncnan |[srccccccncccsn [aecccaccancn |ccccccnecncaas |
1 RESERVED 1 INTERRUPT 1 HIGH= 1 TG PORY 1 CHANNEL 1
§ ] ! INTERRUPT |} NUMBER 1 NUMBER {
frorremmrvccne |cscrcvssvcss jascacncscasen | sernsscasncajccccccsccnax |
Nuaber

of Bitss 15 i 1 3 4

Figure 3.8 Result Descriptor == Multi-Line Controtl
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The Multi-Line Controls, servicing a urite interrupt messager has
the ability to stop servicing the write interrupt message and to
service a normal memory request of a read and clear message
operation any time the interrupt register is in use {locked).
The MLC is permitted to stop servicing a write interrupt wmessage
only during the period that the lockout signal is TRUE, but this
must occur, howevers before the memory cycle has been granted to
the MLC.
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81800/81700 SYSJIEM DATA COMMUNICATIONS SOQFTWARE DESCRIPTION

The 81800/81700 Data Communications System (Datacomm) operates
asynchronously with the Master Control Program (MCP)» providing
efficient waultiprogramming of data communication functions with
on=site production jobs. The Datacomm system software consists
of three different modules or programs: the Network Controller,
the Message Control Systear and application progranms. The
Network Definition Language and the Network Controller are
described briefly in this sectione. Refer to the B1800/81700
Systems Network Definition Language (NDL) Reference Manual, Fora
Numsber 1073715, for detailed information concerning this

language. The Message Control Systems which is optionat for a
Data Comm systems is described in this section and in P.S. 2219
0482» Supervisory Message Control Systemse. The reamote file

syntax for C0B80Ls, RPG and UPL» and a discussion of station
numbering are also included in this section.

NEIWORK DEFJINITION LANGUAGE

The B81800/81700 Network Definition Language (NDL) is classed as
both a descriptive Language and a programming language. It is a
high=level tanguage for data comamunications and provides a siaple
means of generating a B81800/B1700 Network Controller (discussed
next). The programmer defines a Dataconmm network by specifying
the network attributes in NDL 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 uses and
the grouping of stations into files.

If the physical data communications network is reconfigured, the
user can easily change the attributes that describe the netwcrk
in the NDL socurce programs and recompile to produce the desired
Network Controlier. To simplify the task of the Datacosm systeam
users the NOL Compiler maintains a set of standard routines on
disk to handle common tine disciplines. NDL can also accommadate
a user~written Message Control System (MCS) when certain
functions and Datacoam decisions need to be controlled.
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NETHORK CONJROLLER

The Netuwork Controller (NC) is the heart of the Datacomam systena.
and its function is to process and supervise the flow of messages
between application programs and the remote networke. The
B81800/B1700 NDL Coampiler translates the source code and» from it,
produces the Network Controller codefile and the Network
Information File {(NIF). Figure 4.1 1illustrates the NOL
generation process.

| USER=CODED [==========>| NDL I<ommmmmmnnny NDL l
| NDL SOURCE 1 { COMPILER 1 i FILES 1
R joemmecmcanann] R ety
|
|==eceececcccecccaccccccn]emmmmecccenncnecaaannaann]

v \ v v
|=mceccacccanny | =mesmecccnnen] R
! NETWORK 1} ' NOL ! ! NETWORK |
| INFORMATION 1 ! LISTING I ! CONTROLLER 1
! FILE ! |==memcmeancan] 10BJECT CODE |

-

Figure 4.1 NDL Generation Process

The Network Information File (NIF) contains tables that describe
the physical and {dogical attributes of the network. The
initialization vatues for the LINE» STATION, TERMINAL, and FILE
tables of the Network Controller (NC) are contained in the
Netuwork Information File.

The Netuwork Controller is 3 normal=state program that perforss
the Line discipliner queuings» buffer managements, and audit and

raeconfiguration functions required by Datacomm systems. The
Network Controller wmay be considered to te a wuser-defined
extension of the operating systen (MCP) . The Datacoma

input/output actions are performed directly by the Netwucrk
Controller and alt peripheral input/output functions for all
batch prograas are performed by the MCP.

The Network Contraller performs its functions through the use of
user-supplied information and system=supplied routines. The user
information, provided by the NDL source programs concerns lines,
stations» terminals» line control» Line discipline> and



L4=3

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81800781700 DATA COMMUNICATIONS
SANTA BARBARA PLANT PeSe 2212 5454 (A)
interretated aspectse. The system=supplied routines provide for

1/0 initiations 1/0 completion, entrance to wuser CONTROL and
REQUEST proceduress communications with the application progranms
and the MCS.

When a message is received from a stations, the Network Controller
(NC) queues it for the MCS or the application progran. When a
message is received from an application program or the MCS» the
NC initiates the appropriate procedures to transmit the message
to the station. The NC also takes care of simultaneous 1/0,
sultiple Lliness recovery froa line errorss and auditing, if
required.

NDL is also used to define other attributes of the B81800/81700
Data Communications network. Thuss, NOL provides a description of
the Line adapter configurations the configuration of data sets»,
each terminal. speciesr, each station, and the line disciplines
that are used with the Lines and stations of the network.

The physical attributes that must be described for each station
in the NOL source program are the station terminal species and
the station adapter type. The station address is anather
physical station attribute that can be described.

For additional information concerning the Network Definition
Language refer to the 81800/81700 Systeamas Network Definition
Language (NDL) Reference Manuals Fora Number 107371S5.

APELICATION PROGRAMS

The B81800/81700 wusers® application programs for Datacomm may be
written in COBOLs, RPGs» or the User Programming Language (UPL)
sgurce code. When the source code is complied» the resulting
application program is to process the input/output data in teras
of the problem to be soclved and does not have to be concerned
with the dinute details of the data communications network. The
function of the application programs s to process the
input/output data according to applicaton considerations» as in
normal batch processinge. The data is contained in the text of
23€553968S. :

Because of the functions provided in the MCS and the Network
Contraollers, 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 magnetic storage devices. The
Network Controller provides the interface ktetuween the application
program and the remote network. Application programs are linked
to the Network Controller by the file name in the FILE Section of
the NDL prograse.

Figure 4.2 illustrates the relationship of an application to the
Network Controller and to the remote devices of a Datacoans
networke.

.------------'(-—----q‘ .—------—-'

1 USER L] I NETHORK 1§ o]
I PROGRAM | ¢e==e====>{CONTROLLER I
l E‘.G.’ CUBUL ’ ‘ .(-------- .—-------—'

Figure 4.2 Datacomm Programs Relationship

An application program can open a remote file through which
several stations are accessible. These stations are said to be
seabers of a family of stations and constitute attributes of the
file. If an MCS is presents stations can be added to or deleted
from the family while the file is open. The stations of a family
need not have the the same terminal type. The FAMILY statement
in the FILE section of the NDL program is used to Llist the names
of the stations that are members of the file besing described.

DATACOMM REMQJE EILE SYNJAX

When using a Datacomm networks, the user must declare his file
REMOTE. The remote files are used for comaunication between an
application program and the remote terminals by wWay of
NOL-compiled Network Controller. The application program treats
the remote files as it does any other file. The Maessage Controtl
System (MCS) uses the ™HEADERS™ option for remote files.

The remote file syntax for COBOLs RPGs and UPL is described on
the following pagese. Following those descriptions is an
explanation of station numbering. :
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Examples of several application programs written in C0BOL are
included in appendix B.

COB0L Remote File Syntax

Extensions to B81800/81700 COBOL permit wusers to (OPEN., CLGSE»
READ» and HKRITE remote filese. These extensions involve the
FILE~CONTROL SECTION of the ENVIRONMENT DIVISION» the FILE
SECTION of the DATA DIVISION., and the PROCEDURE DIVISION.
Following is the syntax to be observed for each division. The
underscored words in uppercase type are required by the C0B0L
tanguage syntaxe

a. FILE-CONTROL SECTION (ENVIRONMENT DIVISION)

SELECT file-name ASSIGN TO REMOTE. [WITH HEADERS]
ACTUAL KEY IS data=name. (Optional)

The remote file is identified by the SELECT file-name ASSIGN TO
REMOTE statemente. when this file is opened in the PROCEDURE
DIVISION of the application programs, a message is sent by the MCP
ta 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 ID (see point br» below) is present in the
FILE SECTION of the DATA DIVISIONS the file-name must match a
family in the FILE Section of the NDL program.

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

01 REMOTE-KEY
03 STATION-=RSN PC 9(3).
03 TEXT-LENGTH PC 9(4).
03 MSG-TYPE PC X(3).

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

TEXT-LENGTH defines the text sizer» in characters, and should
never be Qlarger than the largest 01 level item declared for the
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file. If TEXT=LENGTH is larger than the largest 01! tevel itenm,
data will be truncated from the low=order portion.

MSG-TYPE 1is set to a 1 by the Network Controller for a read
operation. On a write operations, MSG-TYPE must be set to 0 1in
the application progranm, unless an MCS is participating and
explicitly changes the value.

The Level specified for the remote key does not have to be Ot
but the group length must be 10. A syntax check is done only on
the group tlength.

ALl other FILE~CONTROL clauses are ignored for remote files.

be FILE SECTION C(DATA DIVISION)
FD
FILE CONTAINS integer ===-=} STATION
. I STATIONS
VA OF D ====<} data-nanme
! 1iteral

The CONTAINS clause specifies the number of stations and aust
match a file name in the FILE section of the NDL program. The VA
OF ID statement is optional.

VA OF ID can be used to declare an external file name for renmote
files, just as it can for other types of harduwares such as
magnetic tape unitss disk devices» Ltine printers, and card
readers. '

c. PROCEDURE DIVISION

i INPUT
OPEN =====] INPUT-0UTPUT remote~=fitle=-nanme
1 QuTPUT
WRITE=====| remote-file record [FRCM data-namel
CINVALID KEY statement]
READ======] remote-file (AT END statement]

CLOSE~====} remote-file=naame
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The OPEN verb opens the named file and causes stations to be
attached to it. A remote file can be opened INPUT, OUTPUT, or
INPUT=-0UTPUT.

WRITE gives text from the remote-file record area or frons
data=-name to the Network Controller for subsequent transsissican

ta the station or stationse. READ waits for the Netwcrk
controlier to pass any text received from one of the stations in
the remote file. If ACTUAL KEY is used in the FILE=-CONTROL

SECTION» ACTUAL KEY will be modified when text s received to
contain information about the station and text. If AT END is
presents the AT END statement is executed when directed by the
Message Control System» or by the Network Controller at shutdouwn
timer» when the 81800/81700 computer operator enters a *(C*
keyboard input message from the console printer.

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

CLOSE detaches the stations and clos2s the remote file.

RPG Remote File Syntax

In the RPG source programr» a Datacomm file specifier is declared
with the following differences:

Qe The word REMOTE must appear starting in column 40 of the
Fite Description card. The nusber of buffers is permitted
for demand ftiles in column 32. Allowable types and
designations (columns 15 and 16) wmust be Input-Demand,
Combined=Demand» or QOutput.

be A Telecommunication Specifications card must follow the File
Description Specification card. The Telecoamunication
Specification card must contain the following:
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Card
Codlunn Contents Meaning
6 T For Telecommunicaton.

7=14 File name

16 - 18 Number of stations.

19 - 21 Maxiaum number of messages undelivered
{2 to 255)

‘22 - 27 Identifier accessible by programs con-
tains 3 character station number.

28 - 33 Identifier accessible by programs con-
tains 4 character message size (in
characters)

Ce In the CALC specificationss receiving from and transaitting
to terminals is performed via the RECV anc SEND operations.
Note: See the RPG Manual for more details.

UPL Remote File Syntax

The UPL remote file syntax, which is somewhat similar to CO0OBOL

syntaxs

includes file declarations and the OPENs CLOSEs READ», and

WRITE verbs.

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

FILE internal-file-name (DEVICE=REMOTE(<NUMBER>){WITH HEADERS]

(»REMOTE .KEY]
(s NUMBERUOF «STATIONS=<NUMBER>]
[>»BUFFERS=<NUMBER>]) .

The REMOTE.KEY attribute indicates that a key is present for a

read or

write operation to the file. If this attribute is not

specifieds a key cannot be used. Each field of the key is in

dacimal
has the

characterse. The key is comprised of 10 characters ana
follgwing format.
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01 KEY.INFO CHARACTER (10)»

02 STATION.NUMBER CHARACTER (3),

02 TEXT.LENGTH CHARACTER (4)»

02 MESSAGE.TYPE CHARACTER (3)»

The <NUMBER> following the device type "REMATE™ indicates the
maxisum nuesber of messages that will reside wundelivered at one
time in the reamcte file. This includes all messages destined
either for a station (output) or from a3 station (input).

The "BUFFERS™ statement specifies how many of the undelivered
residing messages will be kept in memory at one time. Any excess
(more than “BUFFERS™ but not more than <NUMBER> in *“DEVICE"
statement) will reside on diske.

\

NUMBER.OF.STATIONS specifies the number that can be attached to
“this file as provided for in the Network Controller.

The following is the syntax for READ and WRITE verbs for use with
renote filess ’

READ internal-file'naie (*“{"<remote~key>"1"]) (area) [ON EOF statement;]
{ON EXCEPTION statements;]
HRITE internat=-file-name (“("<renmote~key>"1"] (area);

Remote~key must be present if REMOTE.KEY is specified in the FILE
statemente. )

On a READ remotes the key contains the data described by the
REMOTE.KEY attribute that pertains to the message just read. If
the file is eamptys the prograa is suspended until a message is
presente.

ON EOQOF 1is executed when directed by the Message Control System»
or by the Network Controller at shutdown time when the
81800781700 operatecr enters the "QC™ console input message.

If the ON EXCEPTION option is specifieds it will be executed when
an irrecoverable 1/0 error occcurs on a READ.
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Station Nupbering

There are two types of station numbers wused in 81800/B1700
Datacomm: Relative Station Number (RSN) and Logical Station
Number (LSN).

Relative Station Numbering

A given remote file may contain one or more stations; reference
to these stations is by RSN within the file. The RSN is
determined by the order in which the station is defined by the
FAMILY statement in the FILE Section of the KDL programs or by
the order in which the Message Control System attaches the
stations to the file.

Example:

FILE TEST:
FAMILY = S1, T3, S57.

station S1 would be relative station number 1, because it is the
first station defined. Station T3 would be retative station
number 2, because it is the second station defined for FILE TEST.

Logical Statiop Nysbering

Stations in a Dataccam network may also be identified by LSNs but
only within the Message Control System. Since the MCS may
participate in every message transfer, a file does not have the
same meaning to an MCS as it would to an application progran.
Lagical station nusber has no relationship to file namess, but is
determined by the order in which a station is defined 1in the
STATION Section of the NOL program.
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Exanples:

STATION

i

STATION
DEFAULTY

[}

STATION DEFAULTY TD7:
INPUT,QUTPUT
RETRY = 5.

TERMINAL TD700.

1D7.

"Al".

107.

wASe,
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This is a 1list of station
defaults that may be used
in subsequent station
definitions.

e RN

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

NN e

X This 1is flogical station
Z nuaber 2, because it is the
2 second station defined.
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MESSAGE CONYROL SYSTEM (¥CS)

GENERAL

The Message Control System is optional for the B1800/81700
Datacomm System. The MCS» when presents, controls message flaow
betuween application programs and the Network Controller. It is
the respansibility of the MCS to process all messages directed to
it and send them to the appropriate stations or programse. The
MCS has more potential power than a normal application progras
and operates 1in conjunction with the Network Controlier. Note
that the NC/Netuwork Controller interface is message oriented and
that both the MCS and the Network Controller use the same message
formate.

The user may urite the NCS in User Programsming Language (UPL) or
in COBOL. Which language to use is entirely up to the user;
howevers» users should note that if the MCS is coded in the sane
tanguage as the applications programs», there uwill not be the
extra overhead of switching S—machines (interpreters) as the MCS
and the applications alternately process messagesSe.

The B81800/8B1700 softuware release includes an ittustrative MCS
(MCSII) which can be used as a base for user-written MCS*s and a
supervisaory MCS (SMCS) which is intended to be used unmadified on
systems which need to interconnect many stations wWwith various
applications (such as CANDE» SYCON» "RJE or any user-uritten
application). See the respective product specifications for
further detail.

NEED EQR AN MCS

The following criteria may be used to determine whether or not an
MCS is needed to control the B1800/81700 Datacomm networks:

a« Degree of sophistication of the network
b. Type of line error recovery desired

Cc+ Need for text editing

d. Need for message switching

e. Need for dynamic network reconfiguration
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MLS EUNCTIONSD

The functions performed by a Message Control System are at the
user?'s discretion and vary from application to applicatione.
Users with Message Control! Systems are allowed to participate in»
or rigidly controtl, system functions and decisionse. Some
examples are listed below.

a. Network reconfiguration

b. Error handling

c. Message switching

d. Pre=processing of the message

Note: For further information regarding the MCS, see Message
control Systems (MNCS) Interfacer (P.5. 2212 5447).
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DATACOMM MESSAGE FLOW

GENERAL

The Network Controller processes and supervises the flow of
messages between application programs and the remote stations of
the Datacomm network. If a Message Control System (MCS) is
present in the networks the MCS controls the message flow between
the application programss and the Network Controller.

The data to be transferred to or from the remote devices is
contained in the text messages. A message header always precedes
the text of the messages. Messages can vary in size fros a
single character to any continuous character string that can be
accoamodated by the equipment. The length and content of the
message text depend upon the application.

For further information see MCS Interface (P.S. 2212 S5447).

The Network Controller has a gueue array which has one entry for
each station in the network, and one additional entry for special
user which i3 the first entry. For axampler when the application
praogram opens the remote filer» an open indicator is placed in the
first entry (entry 0 of the Network Controlier queue array.

DAIA MOYEMENT

Data movement in an NDL-compiled Datacomnm network occurs whenever
an application program or an MCS does a read or write operaticne.
The occurrence of the data movement is indicated by the letters
DM and a numeral (e.g.» DM2) adjacent to an arrow. The numerals
show the order in which data movement occurse.
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MESSAGE: NQ MCS EBRESENT

Figure S.1 itlustrates Datacomm message flow when no Message
Contraol System is present.

i
1
$APPLICATIONI DML | e | ] |
I PROGRAM J<====cccc==|QUFFERIK = =] ~wv===
jewmrmncnaas] 1-=-=-IREMOTE FILEI jomce==y 1 1/0
1APPLICATIONI | 1 QUEUE { 1 i
1 PROGRAM | | jomemeccce== | i1 C
=eececmncns] 10M2 |oconacan==] i1 0
i DATA 1¢<==1 : § NETWORK 1 I N
¢ AREA 1 JCONTROLLERI LI §
|omwemcneccn]e==} | Rtd Sl | 1 R
10ON3 i} O
1 jewmmeccvncanea] | . &
1 I NETWORK ! DM4 jemme=ey i
| I CONTROLLER l~=r==e====>{|BUFFER] =====e=]=ce==>
$==>1QUEUE ARRAY 1 b il | !

. Figure 5.1 Datacomm Message Flow = No NCS

The I70 control collects the input message character(s) in a
buffer. The Multi-Line Control has a one character buffer, and
the Single=Line Control has two 13~-character buffers. The 170
control transfers the character(s) to a buffer in amemory that is
large enough to hold the entire message. When the application
program executes a read operation on its remote file, the MCP
transfers the first input message to the record area of the
application praograns. DM1l in figure 5.1 indicates that the first
data movement coccurred during the message transfer. The
application prograam processes the message and executes a write
oparation in reply to the remote station. The MCP transfers the
reply from the record area of the application program to the
Network Controliler queue arraye.

When an application program executes a fite open operation on a
renote file, the following actions take place.

de The MCP queues a remote file open message to the
Network Controller through entry O of the Network
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he

Note:

A file

Controller queue array.

The MCP constructs a File Information 8lock (FI8). The
disposition of the remote file open request is not
known at that timer» and the application program may be
suspended (rolled out of main memory) to await
permission to open the remote file. '

The Network Controller grants the file open reqguest»
and attaches the station (ist to the message just
received from the MCP.

The Network Controller executes a communicate to the
MCP to inform it of the approval of the file open
request.

The MCP uses the job number to find the suspended
program.

The MCP attaches the station tist to the object progranm
FIB and discards the w®message that ) the Network
Controiler sent.

The MCP makes an entry in its queue directory when the
remote fitle is opened.

The MCP does a cause operation on the Run Structure
Nucleus of the suspended progran.

If a file open reguest is5 executed by an application
program with fewer stations declared in the application
program than have been specified in the NDL source
programs not all of the stations witll be marked "READY™ by
the Network Controller. Only the stations that have the
towest relative station number (in the FAMILY statement of
the FILE Section of the NDL program) will be marked
*READY." For example, if five stations are declared in the
applicaton prograss and eight stations are specified in
the NDL FAMILY statement, only the first five stations
specified will be marked *READY."

open request will be disapproved by the Network Controiler

for any one of the following reasons.

e

The MYUSE declaration in NDL and the file cpen atteapt
do not agree on the functional use of a3 station. For
examplers MYUSE = INPUT was specified in the NDL socurce
programs but the application program attenpted to open
the file as an output file.
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be The current file open attempt would resuit in the
opening of a file not declared in the NDL prograan.

Ce FAMILY = DUMMY was specified in the FILE Section of the
NDL program and no MCS 115 present in the Datacomnm
system.

The MCP causes a DS or DP condition (discontinue program) after
the file open attempt is disapproved.

MESSAGE ELOM: MCS BRESENT 8UY NOT PARIICIPATING

Figure 5.2 illustrates a data communication systea that has a
Message Control System present. The message flow is identical to
the case illustrated by figure S.l» except that the MCS s
notified of several options from which a choice must be made.

NORMAL
f====ceee-==§ MESSAGES : |
IAPPLICATIONI  DM1 (ELTELEY] '
I PROGRAM J<========={BUFFERI '
IREMOTE FILE! ! I¢=mmmmmcocn]mnaann
{ee==eceececee| =<| QUEUE 1§ ERROR ==f======| '
IAPPLICATION] | |======<=c==|MESSAGESI ! [
i PROGRAM 1 1 1 v t ERROR t 170
1=~ = = = = =] 1DN2 ! fee=eweme==] |  MESSAGE i
I DATA <= i I MCS INPUTI 1 MCS 1 c
t  AREA i1>- ! IQUEUE FILE! | RESPONSE I o
jmmmmemmemeaey | ! R st I PN
1DM3 ] [ ' PooT
! S ELTEY EEELY ! ] 1 R
v I MCSic===| i 1 o
jomemmem—an] Sl =y ' 1oL
! NETWORK I IDATAl  j=====c==aey '
ICONTROLLER d<======1AREA1 1 NETWORK 1 !
1QUEUE ARRAYH I====1  |CONTRCLLERH '
EEEEEEEEEeey) fmmommemeany i
1 '
] (T
|===e=eemcececcsececmcenccnecceasaaa> |BUFFERT===]==~==>
DM4 t=====ny

Figure 5.2. Datacomm Message Flow = MCS Not Participating



" 6=5

BURRQUGHS CORPORATION CCMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP 81300781700 DATA COMMUNICATIONS
SANTA BARBARA PLANT PeSe 2212 5454 (A)

The MCS is notified of all file open and file close operations
executed by the applicaton programss, and the MCS may approve or
disapprove. Data communications errors are reported to the MCS
by the Network Controller.

The MCS may communicate directly to an application program, but
the application program cannot comnunicate directly to the MCS.
The MCS is able to monitor and control system events that affect
the application programs. The MCS wmay alter station/line
priority» job priorities, or send special instructions to remote
stations.

MESSAGE ELOM: MCS PRESENY AND PARTICIPATING

When the MCS is present and participating in the Datacomm network
the message flow and data movement are considerably different
from those shown in figure 5.2. Figure 5.3 illustrates the
differences.
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Figure 5.3. Datacomm Message Flow - MCS Participating

In the normatl course of the MCS receiving a message from the
reaote networks processing the messager and sending a reply to
the remote networks the following actions occur. Assume that the
Network Contrciler, Message Control System» and applicatian
programs have been exacuted and are at Beginning of Job (80J).

e The MCS daes an OPEN on its remote file and the
application program does an OPEN on its remote file.

be The NCS executes a read operation on the remote file,
which contains the file open request of the application
prograse.

Ce 1f the remote file was declared as DUMMY in the NDL
programs the ATTACH MCS REQUEST attaches the stations
if any. In the case of a normal remote file open
requests, the MCS can choose to approve or disapprove
the entire file aopen.

de The MCS does a read operation on the remote file and

->

~

rFoOoOI-~200
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f.
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he

the application program does a read operation on the
remote file.

The message 1is transmitted from the I/0 control to an
input buffere.

The sessage is moved from the input buffer to the MCS
remote file.

The MCS does a READ from its remote file. The first
data movement is indicated by DMl in figure 5.3.

8y means of a remote file writes, the MCS does a write
operation to the remote file queue of the application
program. This is shown by DM2 in figure S5.3. The MCS
then performs the action specified in step d» and waits
for the coapletion of a8 READ of its remote fite.

Processing of the message §is carried out by the
application progranm.

The application oprogram does a write operation on its
remote file. OM4 shows the data movement. The
application program perfaorms the action specified in
step d.
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APPENDIX A. GLOSSARY

ACK

A control character that is used as an affirmative response to a
normal selection {indicating "ready=-to~-receive™) or a
transmission (indicating "message accepted™). As an affirmative
response to a selection, ACK may be preceded by station
identifications AD1~AD2» or other information such as a reply.

ACKO., ACK1

These repliess when 1in proper sequence, indicate that the
previous block received was accepted without errors, and that the
receiver is ready to accept the next block of the transmission.
ACKO is the positive response to selection (aultipoint)» or tine
bid C(point=to-paint). The alternate use of ACKO and ACK1l is far
affirmative repliese. The wuse of ACKG and ACK1l provides a
sequential checking control for a series of replies. Thus, it is
possible to maintain a continous check to ensure that each reply
corresponds to the immedi ately preceding message blocke. The
affirmative respanse to a poltl is the transamission of a message.
ACKO is represented by a DLE character followed by a hexadecisal
aroa. ACK1 is represented by a DLE character followed by a
hexadecimal 3613.

ADl. ADZ

A tuag-character address» established as the address of a
terminal. These two characters are used to address a terminal in
poltling or selections and used in the message header to identify
the terminal from which a message is transmitted. This address
may also be used as an identification prefix to acknowledge (ACK)
that a terminal is ready to receive a message or to identify NAK.
On receipt of a message» the receiving station may use AD1-AD2 to
verify that the message originated at the polled terminal. fFor
group addressing of broadcast to all terminals, AD1-AD2 indicates
the termainal that will acknowledge receipt of the message. In
systeas which preclude "downstream™ (terminal to tersminal)
cosmunication, ADL=AD2 in the header, tvansmitted by the central
computer, may be defined to represent the terminal address and is
used for address checkinge.
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ASCII (American Standard Ccde for Information Interchange)

This cades» established by the American Standard Associations
defines codes for a set of characters to be enmployed in the
interchange of 1information between business equipment over
telephone and telegraph circuitse. The code consists of 128
control and graphic characters.

APPLICATION PROGRAM

A data processing program usually unique to one type of
application.

AUTOMATIC CALLING UNIT CACU)

A device that may be furnished by a comsunications carrier
allowing a business machine to automatically establish a dialed
tink over the communications network.

AUTQPOLL

A facility provided by the firmware and hardware in the central
camputer which AUTOmatically POLLs any nuamber of stations as
specified in a character string called the *noll List"”
constructed by the data communications softwars.

It is considered ™automatic™ in that the data comamunications
goftware is not required to initiate each station?’s poll and
process the result. As Long as no input messages are present at
any stations the "autopoll™ operation will continue.
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BANDHIQIH

An expression of Hertz measurement which states the difference
between the high and low frequencies in a communications channel.

8AUD

A unit of signating speed equal to the number of conditions ar
signal events per second.

BAUDOY CODE

A code used in the transamission of data in which five bits
represent one character. Named for Emile Baudot, a pioneer in
printing telegraphy, it is sometimes referred to as five-bit
coder five=unit coder or "teletype”™ code.

BINARY SYNCHRONQUS €B3SC)

A method of data transmission which atlows sending or receiving
of data streams. The data streams may contain bit patterns which
would normally be detected as control character sequences.
Therefores data streams containing object program code may be
transmaitted. The transmission is always synchronouse.

BIX BAIE

The speeds usually expressed in bits per second (BPS)» with which
bits are transmitted over a communication channel.
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BIT SYNCHRONIZATION

The process by which the transmsitting and receiving bit
frequencies are made substantially the same and are maintained,
by means of correction if necessarys in a desired phase
relationshipe.

8LocK

A group of characters or bits sent as an integral unit. Usually
an error=checking procedure is applied over a block» for control
and racovery purposes.

SLOCK CHECK CHARACIER €8CC)

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

BLOCK NUMBER (BLZ)

The bltock number consists of 3 two=character number identifying
the sequential block number of a sub~divided messages each block
being a separate 1/0 operation.

BROADCAST

The sinultaneous sending of a message to several stations of a
networke.

BROADCASY SELECT (835L)

The Broadcast Select control code informs atll stations that "This
is a broadcast message™. In the ©broadcast sequences AD1=AD2
identify the station which will acknowledge receipt of the
6SS3gCe Broadcast Select s followed immediately by a
transmission blocks without requiring acknowledgement of the
selection.
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CARRIER 3SYSTEM

A means of obtaining a number of channels over a single path by
modulating each channel on a different carrier frequency and
demodulating at the receiving point which restores the signals to
their original fors.

CENIRAL QEEICE

The place where a coamon carrier has equipment which
interconnects customer transmission lines.

CENIRALIZED OPERATION

The control discipline used in a aultipoint data coamunication
network in which all message transfers must involve the control
station. Transmissions directly between tributary stations are
not alilowed.

CHANNEL

The communication path used to transait signals between two or
more controlling devices such as the system and a data
communications control.

CHARACTIER SYNCHRONIZATION

A process in which the character frequencies 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. .

4
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CIRCUIY

The configuration of equipment used to transmit data from ane
Ltocation to another. A circuit may involve more than one type of
facitlitye.

CIRCUIT ASSURANCE

The function of verifying the existence or the operational state
of the caommunication channel between stations.

CORE

A systanm of syabols and rules for use in representing
information.

CONMON CARRIER

A caompany that provides communication service for public hire.

COMMUNICATION LINK

The connection of txwo or more stations by the same communication
channel. This Llink includes the communication control capability
of the connected stations.

COMMUNICATION SYSIEM

The combination of all the Llinks» tink interface equipnment»
application and system softwares including control procedures,
that are reguired to effect the transmission of coded information
betwesn stations in the system.
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CONDITIONING

Private and leased transmission Llines can be conditioned to
reduce distortion and thereby provide data transmission at {ower
error rates.

CONNECTION

The established path between twc or more terminal installations.
A permanent connection 1is established by using switching
facilitiese.

&&111 LConsultative Committee I.n.t rnational Yelegrcaphic and
Telephonic)

An international committee that defines telegraphic and telephone
interconnections and switching standards.

CONIENTION SCON)

A functional character which instructs alt receiving terminatls to
go to the contention mode. The contention mode is an operations
condition on a data communication link where no station is
designated as a wmaster station. With contention mode» each
station on the link must monitor the signals and wait for a
quiescent condition before initiating a bid for master status.

CONTINUQUS OPERATION

A type of message transmission in which the master station need
not stop for a reply, after transmitting each acknowledgement
units but may continue transmission with the next acknowledgement
unit.
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CONTRQL CHARACTER, DAJA COMMUNICATIONS

A functional character intended to control or facilitate
transmission of information over communication networks. The
sajor communication control characters provided are: ACK» BEL»
CAN» CR» DCi» DC2» DC3» DC4s» DEL» DLE» ENQ» EQT,ESC» ETX» FIB»
FF» FS» FSLs GS» GSLs» HT» LFs» NAK» NUL, POL» RS» SI» SO» SHG»
STXs SYNs US, and VT.

CONTROL PROCEDURE, DAJA COMMUNICATIOQNS

The means used ta provide orderly communication of information
between the stations on a data communications linke.

CONTROL STAIE

An operational state on a data communications ULlink in which
characterss other than communication controls» may be given
control intecrpretations. A data tink is in the control state
when message transfer is not in progresse.

CONIROL STAYION

A permanently designated station on a data link C(unaffected by
Link control procedures) with the overall responsibility for the
orderly operation of the tink. A control station generally has
additional caontrol capabilities (e.g.» the capability to poll
other stations) not provided at other stations, and is designated
to initiate error recovery proceduress in the event of certain
abnormal conditions on the link. ' :

CONYERSATIONAL MOQE

An operational mode in which message information is used in lieu
ofs or in addition to, control characters as replies for message
inforsation.
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CYCLIC REDUNDANCY CHECK CCRC=10)

A 16=-bit redundant character added to the end of a transmission

block for the purpose of error detection and control. Al
characters following STX (or SOH) except SYN and the first DLE of
a DLE DLE sequence are included in the CRC accumulation. A

cyelic redundancy check is a division, performed by both the
transaitting and receiving stations» wusing the numeric binary
value of the message as a dividends which is divided by a fixed
polynomial. The most common polynomial used is X16 ¢+ X15 + Xn +
1. The quotient is discarded» and the remainder serves as the
check characters, which is then transmitted as the B8lock Check
Character (BCC) immediately following a check-point character
(178, ETB» or ETX). The receiving station compares the
transmitted remainder to its own computed remainder, and finds no
error if they are egual.

DATA COMMUNICATIQNS SYSIEM

Cne or more data Llinks» each of which may be operating in the
same or a different mode.

DATA COMMUNICATIONS

The transfer of encoded information by means of electrical
transaission systeas.

DATA LINK

This is an ensemnble of terminat installations, the
interconnecting networks, and controlling procedures operating in
a particular moder, that permits information to be exchanged
between locationse.
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DAIA LINK ESCAPE CQLE)

Data Link Escape is a control character wused to change the
meaning of a limited number of contiguous characters that follow.
They then becoanre supplementary data transmission control
functions. Only graphics and transaission controt characters can
be used in DLE sequencese.

The Data Link Escape character combinations are used primarily
for binary synchronous operation. The Data Link Escape character
is always the first character of the two character combinations.
The DLE combination characters are listed below:

ACKQ ] These characters are used only for binary

ACK1 {=== synchronous operatione. Refer to the
RVI i Glossary for a detailed description of each
WACK 1 of these characters.

DLE STX i~=- This character is used to start transparent

mode in BSC operatione.

OLE DLE 1

DLE EOT I=--- Used as control characters during transparent
DLE ENQ 1 mode of operation. The mnemonic for DLE EQT

DLE SYN I is DEOT.
DLE ETB |

DLE ETX === These characters are used to end transparent

OLE ITB mode of operation.

DAIA SEY

A circuit termination device used to provide an interface between
a data communication circuit and a data terminal. A modutation
and/or demodutation function is typically performed in a data
s5et.
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DATA IERMINAL

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

QECICATED CHANNEL

A communication channel provided for the exclusive use of a

specific subscriber on a contract basis. (See Private line.)
\

DELIMITER

A control character used to denote or limit the boundaries of a
particular sequence of characters. The delimiter cannot be a
sember of the string. .

DEMODULATION

The process of retrieving an original signal from a modulated
carrier wave. This technique is used iIn data sets to make
communication signals cospatible with business machine signatls
(Contrast with definition of Modulation).

QEQY

The anemonic for the DLE EOT communication control sequences, used
toe signal that the disconnect of a switched circuit must be
initiated.
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DIAL-UP

The wuse of a telephone to establish a station-to=-station
telephone contact.

DISCONNECY (DEQY)

A communication control sequence consisting of DLE followed by
EQT» wused to signal that a disconnect of a3 switched circuit aust
be initiated.

DISPLAY UNIT-

A device vwhich provides a visual representation of data (e.g.»
cathode~ray tube)d.

DUPLEX

In communications», pertains to the capability of simultaneous
two=way transmission.

END QF IEST CEIX)

The End~cf-Transaission control character is used to indicate the
conclusion of a communication sequence. Receipt of an EOQT will
set the terminal in a control states waiting for a potliing»
selections, or contention sequence. To insure that terminals are
in a control state» EOT precedes a communication control
sequence. EOT is transmitted by remote terminal as a “nao
traffic™ response to a polt.
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END OF TRANSMISSION BLOCK CETB)

The End-of-Transmission Block control character is optionally
used when messages are of sufficient {length to warrant their
being broken into smaller transmission blocks. ETB indicates the
end of a block of datar either in a heading or in the message
texte. The heading or text is resumed after transmission of a
block nuaber and SOH or STX.

ENQUIRY CENQ)

The Enquiry control chracter is used as a request for a respoanse
of station status or for a retransmission of control characters.
This character s also used as the final character of a poll or
in a selection when response from the other station is required.

EBROR

Any received character. or sequence of characters that does not
conform to those transmitted.

ERRQOR CONIROL

A system that detects the presence of errors. In some systedas,
refinements are added that correct some of the errorss either by
operations on the received data» or by retransaission of the data
from the scurce.

ERBOR RECOVERY PROCEDURE

Data coemunications control procedures used to restore normsal
operations toc a data Llink after unusual (abnormal) events have
cccurred.
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EXCHANGE

A defined area where service is furnished by a communications
carrier.

EACILITY

The type of comsunication medius used to provide communication
circuits (e.g.» cables radiocs open-wire).

EACSIMILE LEAX)

Transmission of picturess mapse diagramss etc. The image is
scanned at the tvansfers, vreconstructed at the receiving statiaon,
and duplicated on some form of paper.

EAMILY

A multistation file.

EAMILY PQPULATION

The number of active stations in the family of the file. Family
size is the number of stations assigned to the file.

EAST SELECT CESL)

The Fast Select character is used in a selection sequence
transmitted by the central computer. Fast Select is followed
immediately by a transsission btock s without requiring
acknowledgement of the selection.
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EILLER

A character used as a time=fill or space~-fill when a block of a
specified size is required and the heading and/or text characters
are of insufficient tength for the requirenment.

EQRMAL

The predetermined arrangement of characters, fields» lines» page
numberss punctuation markss etCer used to clarify the
presentation of data or a print-out. Refers to input, output and
fites.

EULL=DUPLEX CHANNEL

A cosmunication channel uwhere the signaling may be in baoth
directions simultaneously. The signaling speeds used for the twao
directions of directions of transmission on 3 full-duplex channel
need not be the same.

EULL-DUELEX JRANSMISSION

A type of transmission where information is sent in both
diractions simultaneously.

GRQUP SELECY £GSL)

This character is used to indicate "This is a message for a group
of stations.™ 1In the group selaect sequencer, AD1=-AD2 identifies
the station which will acknouwledge receipt of the message. Group
Select is followed immediatedly by a transmission block, without
requiring acknowledgement of the selection.



‘A=16

BURROUGHS CORPORATION CCMPANY CONFIDENTYIAL
COMPUTER SYSTEMS GROUP B1800/B1700 DATA COMMUNICATIONS
SANTA BARBARA PLANT P.S. 2212 5454 (A)

HALE-DUPLEX CHANNEL

A communication channel where the signaling may be in either
directions but not in both directions at the same time.

HALE-QUPLEX JRANSMISSION

A type of transmission where information 1is sent either
directions but not in both directions simultaneously. (Refer to
Two~way Alternate Transmission.)

HANDSHAKING

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

HEAQER

A sequence of characters preceding the text of a message» which
provides the information necessary to route the message to its
ultimate destination(s). Headers may consist only of control
information or @may contain control information plus text. A
message header is preceded by an SOH character and is ended by an
STX character.

BERIZ <Hz)

A measure of frequency or bandwidth. The same as cycles per
seconde.
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HOLDING IIME

The length of time a communication channel is in use for each
transmission. Includes both message time and operating time.

JDENTIFICATION

A sequence of characters used during the establishment of a
connection and subsequently», if needed», to identify a station.

JOENIIFIER

A sequence of one or more characters transmitted by a station in
order to uniguely identify itselif.

INEQRMATION BLOCK

-

A sequence of characters (fixed or variable Length) which fore a
subdivision of an information message for the purpose of meeting
transmission requirementse.

INEQRMATION MESSAGE

A sequence of characters conveying the text. It may also convey
supplementary inforsation to form a heading.

IN=PLANI SYSIEM

A data-handling system confined to one building or a number of
builtdings in one locality.
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JNIERMEDIAYE IRANSMISSIQON BLOCK END ﬁilﬁl

The ITB control <character 1is used for binary syncheronous
operations to divide a message (heading or ‘text) for
erraor=-checking purposess wi thout causing a reversal of
transmission direction. The block=check <character immediately

follows 1ITB8 and resets the block-check count. After the first
intermediate blocks successive intermediate blocks need not be
preceded by STX or SOH. (For transparent data, which may contain
control character sequencesr» each successive intermediate block
must begin with DLE STX). I1f one intermediate block 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 block,
which is terminated by ETB or ETX (DLE ET8B or OLE ETX for
transparencyl. When one of these ending characters is received
the receiving station responds to the entire transmission. If a
bltock-check error is detected for any of the intermediate blocks,
a negative reply is sent» requiring retransmission of atl
intermediate blocks.

AWl bisynchronous stations must have the ability to receive ITS8
and its attendant BCC. The ability to transait the 178 character
is a staticn option. ‘

LINE ADAPIER

A line adapter consists of a logic card used to interface a data
set or comnmunications tine with a Multi~Line or Single~Line 1I/0
Control.

LINE SHITCHING

A switching technigue that temporarily connects two lines so that
two stations can directly exchange information.
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LINK: DATA COMMUNICATION

The Logical association of two or move stations interconnected by
the same communication channel. A data link 1includes the
comnunication control capability of the connected stations.

LOCAL CHANNEL

A channel connecting a comamaunications subscriber to a central
cffice.

MASTER STATION

A station temporarily designated d{can be changed by the link
control procedures) to have control of the data tink at a given
instant. Master status is normally conferred upon a station so
that it may transmit a message.

MESSAGE

A sequence of characters arranged in a form suitable for the
purpose of conveying information from an originator to one or
more destinations (or addresses). It contains the information to
be conveyed (called the text) and may, in additions contain
coamunication information to aid in the routnng or handling of
the message (catlied the HEADER).

MESSAGE CONIROL SYSIEM (MCS) .

A Message Control System is an optional program that contrats
message flow between application programs and the Network
Controltier.
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MESSAGE EORMAY

Rules for the placement of such portions of a message such as
header, address», texts, and end of message.

MESSAGE NUMBERING

The identification of each message within a coamunications systen
by the assignment of a sequential numaber.

MICROWAVE

i

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

MOREN

See definition of Data set.

HODULATION

The process by which some characteristic of one wave is vacried in
accordance with another wave. This technique is used in data
sets ta make business gachine signals compatible with
communication facitities (Contrast with definition of
Demodulation). ,

MO03Y SIGNIFICANY B8IY (MS8)

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 nuabering
system.
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MULIIDRQP

See Multipoint networke.

MULTI-LINE CONTROL (MLC)

The Multi-tLine Control is an 170 control that provides the
functional control between the computer system and the Lline
adapters. It is an integral part of a wmultiline data
communications subsystem.

MULTIPLE ADDRESS MESSAGE

A message to be delivered to more than one destinatione.

MULTIPLEXING

The division of a transmission facility into two or more
channels.

MULTIPQINT CIRCUT

A circuit interconnecting several stations (see definition of
Mult ipoint Netuork).

MULTIPQINT NETWORK
1) A data coanmunication line connecting three or more stations;

2) A data communication tink with the control capability
necessary to interconnect three or more stations.
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NAK

The Negative Acknowledgement control character is wused as a
negative response tc a normsal setection (indicating not ready) or
a transmission (indicating parity failure). Parity failure can
occur for any character of a block or», in a3 messager for the BCC
or block number seguence check. NAK may optionally be preceded
by station identitfication ADl» AD2» or other information.

NEIHORK

The ensemble of equipment through which connections are mage
betueen terminal installations. This equipment operates in real
time and does not introduce» stores or forward delayse. A
sWwitched telephone network 1is the network of telephone lines
normally used for dialed telephone calls. A private network is a
network of communication channels reserved for the use of one
customer.

NEINORK CONJROLLER (NC)

The Network Controller interfaces with the Datacomm network
hardware in order to assunme responsibility for direct
communication with the network.

NETWORK DEFINITION LANGUAGE (NDL)

A descriptives free-form language for defining and isplementing a
data compunications network. The NDIL complier analyzes the input
statements and generates a unique Network Controller.

NETHORK INEORMATION EILE (NIF)

A file containing tables that describe the physical and (togical
attributes of the networke. The initiatlization values for the
LINEs» STATION, TERMINAL» and FILE tables of the Network
Controller are contained in the NIF.
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NON=CENTRALIZED OPERATION

A control discipline for multipoint data communication linkse.
The transaissions may be between tributary stations or betwueen
the control station and a tributary station(s).

QEF=LINE

Used to describe terminal equipment not connected to a
transmission line. Can also describe other devices not in direct
coamunication with the central processing unite.

ON=LINE

Used to describe terminal equipment connected to a transmission
tine. Can also describe other devices in a direct communication
with the central processing unite.

BAR CHARACIER (PAD)

ALl binary synchronous stations add a PAD character before and
after each transmission to insure that the first and Llast
characters are properly transmitted by the data set. The leading
PAD character consists of a hexidecimal ™3553" <character SYN
characters the trailing PAD character consists of atl *1* bits
C(hexidecimal *3F=FaA*" character). Al though the PAD character is
comprised of eight bitss the receiver generally only checks the
first four bit positionse.

PARALLEL JRANSMISSION

The simultaneous transmission of a certain number of signal
elements constituting the same telegraph or data signal. For
exampler all bits of a character may be sent simultaneously 1in
parallel transmission. (Contrast Wwith definition of Serial
Transmission).
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BARIIY 811

A bit associated with a character or block used to check for the
presence of error within that character or blocke. This bit is
chosen to make the Module 2 sum of the bits (including the parity
bit)» 1in the character or blocks a zero (even) or a one (odd) as
required by the systen.

EARITY GCHECK

A check that tests whether the number of ones (or 2zero0s) in an
array of binary digits is odd or even.

PASSIVE STATION

A station on a data Link that (temporarily) is neither a master
station nor a stave station.

BOINI=JO=POINY CONNECTION

A configuration in which a connection is established between two,
and only two»r terminal installations. The connection may include
suitching facilities.

EOLL CROL)

The character used to indicate "This is a polls," preceding ENE in
a polling sequence.

BOLLING

A cyclicals, sequential processs ordinarily software controtltled,»
that checks specified pointss e.g.» remote terminals», for input.
Polling 1is centrally controllied in order to maintain a strict
discipline over the operation of a numbter of points. The reverse
of potiling is SELECTIVE CALLING (see below).
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EOLLING SUPERVISORY SEQUENCE

A supervisory sequence that performs a polling function.
PREFIX

A sequence of characters (other than communication controls) used
in a supervisory sequence to define or qualify the meaning of
that sequence.

BRIVAIE LINE

A channel or circuit furnished a subscriber for his exclusive use
(See definition of OJedicated Channel).

QUEUE

A linear Ltist for which atl insertions are usually made at one
end of the lList and all deletions and other accesses are made at
the cther ende. .

BECOYERY PROCEDURE

A process by which a responsible station within the netuork
attempts to resolve either conflicting or erroneous conditions
arising in the comaunicaton process. The control or @master
station is responsible for this procedure.

REQUNDANCY

A portion of the total nmessage which can be eliminated without
the Ltoss of essential informatione.
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REMOTE QB8 ENIRY (RJE)

A computer communications system in which a central computer
executes programs that were sent to it from terminal computers.

REVERSE CHANNEL

A communication channel between a slave station and a master
station? wused exclusively for control signals.

BEYERSE INTERRUPY (RVI)

The reverse interrupt control character 1is used for binary
synchrongus operation. The RYI control sequence is a positive
response used in place of the  ACKO or ACK1 positive
acknowledgement. RYI is transaitted by 3 station which is in the
process of receiving a message to reguest the sending station to
terminate the current transmission for one of the following
reasonss

1) The receiving station must transmit a high=priority amessage
to the sending statione

2) The control station, when in a sultipoint environment, acts
as a receiver and wants to commsunicate with another station
on the tine. Successive Reverse Interrupt control
characteers cannot be transamitted», except in response to ENQ.

The sending station treats the RVI as a positive acknowledgement
and responds by transmitting alt data that prevents it fros
becomaing a receiving statione. More than one block transmission
may be required to enpty the buffers of the sending station.

The abitity to receive RVI 1is mandatory for all binary
synchronous stations» but the ability to transamit RVI is
optional. RYVI 1is represented by a DLE character followed by a
hexadecimal "36B3".
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EECOMMENDED STANDARD 232C CRS232C)

This standards provided by the Electronic Industries Association,
is the recommended interface between data communications terminal
aquipment and data communications equipment using serial, binary
data interchange.

SELECT (3SEL)

The use of this character indicates "This is a normal select,"™
when it precedes ENQ in a selection sequence.

SELECTION

A technigue for assignment of slave status to a particular
station on a Datacoam link.

SELECTION SUPERVISQRY SEQUENCE

-

A supervisory sequence that performs a selection function.

SELECIIVE CALLING

The ability of a transaitting station to specify which station ar
stations on the same line are to recepive a message.

SEQUENTIAL SELECT (SEQ)

The sequential select character is used to indicate that a group
of remote terminals is being selected to receive a message
addressed to that group. The last terminal selected in the group
will acknouwledge receipt of sequential select. Sequential select
sust be followed by AD1-AD2 of another terminal.
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SERIAL IRANSMISSION

Transmission, at successive intervals, of the signal elesments
constituting the same telegraph or data signal. The sequential
elements may be transmitted with or without interruption provided
that they are ngt transaitted simultaneoustiye. (Contrast with
definition of Parallel transmission.)

SHUIDOWN TIME

The specific time when the Network Controller performs several
functions necessary to the operation of the Datacosm network.
The major functions are the emptying of all output queues, the
disabling of any station input in progresss, and the issuing of
termination notification to all executing application programs or
Message Control Systemse. These functions must be perforamed
before the Network Controller teraminates itself.

SIGNAL=CONVERSION EQUIPMENT

That part of the terminal instaltation belonging to the data
control channel, comprising at least one modulator or one
demodutator. This equipment provides modulation according to the
signals to be transmittedr and/or demodulation of the signals
received.

SIMPLEX CHANNEL

A communication channet where the signaling may be in one
direction onlye.

SINGLE=LINE CONIROL (SLC)

The Single-Line Control is an 1I/0 control that provides the
functional control between a computer system and a line adapter.
The SLC is an integral part of a single~line data communications
subsystenm.
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SINGLE-ADDRESS MESSAGE

A message to be delivered to only one destination.

SLAVE STATION

A station that has indicated its readiness to receive a message.
The assignemnt of slave status is temporary and continues for the
duration of a transmissione.

SIARY QF HEADER €50H)

The Start=-0f-Header control character is required only when a
message header is to be sent with a transmission. When useds SOH
is the first of a sequence of characters used for the smessage
header. The header also may contain terminal identification ADl»
AD2» and mayr, under definition for the specific application,
contain other information pertinent to the transaission nuamber
(Xm#)e A header is ended by STX (START OF TEXT).

SIARI QF IEXI €5IX)

The Start=0F-TEXT control character precedes a sequence of
characters which form the text of the transsission. STX
terminates a header.

STIARI/ZSI0F JRANSMISSION

Start/Stop transmission is an asynchronous transmission in which
a group of code elements corresponding ta a character signal is

preceded by a start signatl. The start signal prepares the
receiving mechanisa for the reception and registration of a
character and is followed by a stop signal. The stop signal

brings the receiving mechanism to rest in preparation for
receiving the next character.
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2IAIION

The aggregate of the terminal equipment (and software)s and
comaunication control equipment {(and software) attached to a
particular line adapter for the SLC or MLC. Used for the input
or output of information for the communications system of which
it is a part. For further discussion of "station™ see DEFINITICON
OF THE TERM "STATION"» Section 3.

SIOP ELEMENY CIN A SIARI/ZSIOP SYSIEM)

Binary element that indicates to the terminal installation the
completion of receipt of a character to bring the receiving
mechanism to rest in preparation for ereceipt of the next
character.

SIORE=AND-FORWARD
Process of message handling used in a message=-switching systenm.

SIUNT 80X

A device to control the non-printing functions of a teleprinter
terminale. Control characters can be sent to the stunt box over
the communications channel.

SUPERVISQORY SEQUENCE

A sequence of coamunication control and» possibly,
non=communication control characters that perform a defined
cantrol function. A supervisory sequence consists of a prefix
together with one or more control character deliamiters.
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SHIICHING

Operations involved 1in interconnecting circuits in order to
establish a temporary communication channel between two or more
stationse.

- SYNCHRONQUS IOLE (SYN)

The synchronous idle control character is used only by a
synchronous transmission systems» in the absence of any other
character, to provide a signal for establishing and retaining a
synchronisme. On initiation of synchronous transmissions a nusber
of SYN characters are transaitted prior to transmission of any
other character to persit the receiving station to acquire
character synchronization.

SYN is also wused as a "time fill"™ when no other characters are
available for transmission at any point in a character sequence
except betuween ETB or ETX and the next fotlowing BCC. SYN is
purged at the receiving terminal and is not idincluded in the
susmation for 8CC.

SYNCHRONQUS ITRANSMISSION

-
A transmission process in which there is always an integral
number of unit intervals between any two significant intervals.

JELEGRAPHY

A system of comaunication for the transmission of graphic
symbolss, usually letters or numerals» by use of a signal code.
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JELEGBAPHY, BRINTING

A method of telegraph operation in which the received signals are
automatically recorded in printed characterse.

ZIELEPRINIERT

Term used to refer to the equipment used in a printing telegraph
system; a "teletypouriter®™.

JERMINAL

A terainal is defined as any device that can transmit or receive
data through the communications Lines of a Datacomm systeam (see
also TERMINALS» Section 3, for further discussion).

IRANSEARENT MOOE

An operational mode in which atl coded cosbinations of eight-bit
characters are allowed as message characters within a sessage
texte.

\

IRIBUTARY STATIOQN

Alt stationss other than the control stations, which are on a
non-switched multipoint network are called tributary stations.

IURNARQUND IIME

The time required by data sets when switching between transsit
and receive modes.
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IWQ=HAY SIHMULTANEOQUS IRANSMISSION

A type of transmission where information is sent 1in both
dirvections simultaneouslye.

INQ=HAY ALIERNATE IRANSMISSION

A type of tranmission where information is sent in one direction
or the other direction» but not both directions (see
Half=duplex).

UNATTENDED QPERATIQN

The autoamatic features of a station?s operation that permit the
transmitting and receiving of messages without a computer
operator being in attendance.

USASCII SUNIIED SIAIES OF AMERICA SIANDARD CODE EQR INFORMATION
INTERCHANGE)

Tha USA standard code for information interchange. (See
definition of ASCIIl.)

USKR PROGRAMMING LANGUAGE CUPL)

A compiter=-level 1language wused primarily for writing Message
Control Systeams (MCS) for the 81800/B1700 Data Communications
Systems.

VERTICAL REDUNDANCY CHECKING (VRC)

Vertical redundancy checking consists of generating an cdd=parity
as each character is received. This technique is used only in
the ASCII normal mode (not with EBCDIC). The test is perforamed
on every characterr including the LRC.
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YOICE=GRADE CHANNEL

o

A channel suitable for transmission of speechs digital, or analag
datar or facsimiler generally with a frequency range of about 300
to 3000 Hertz.

MAIT-QEEQRE JRANSMIY POSITIVE ACKNOWLEDGEMENY (WACK)

The WACK character (used only for binary synchronous operation)
alltows a receiving station to indicate a "temporarily-not-ready-
to=receive” condition to the transsitting station. This
character can be sent as a response to a text or heading block,
selection sequence (muttipoint)» ULine bid (point=to=point with
contention)., or as an ID (identification) line bid sequence
(suitched netwoark). WACK is a positive acknowledgement to the
received data black or to selection. '

The normat transmitting station response to WACK is ENQs but EOT
and DLE EOT are atso valid responses. ¥Nhen ENQ is received, the
station will continue. The ability to receive WACK is mandatory
for all binary synchronous stationss but the capability is
optional. '

The WACK character is represented by a DLE character followed by
a hexidecimal ™37Ca*.

HIDEBAND CHANNEL

A channel wider in bandwidth than a voice=grade channet.
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APPENDIX B. PROGRAM EXAMPLES

CUSTOMER INQUIRY

BURROUGHS B1800/81700 COBOL COMPILER
INQUIRY

IDENTIFICATION DIVISION.
PROGRAM=ID, CUSTOMER INQUIRY.
REMARKS. THIS PROGRAM ALLOWS INQUIRY INTO THE CUSTOMER
MASTER FILE BY RELATIVE RECORD NUMBER.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOQURCE~COMPUTER. B=1700.
0BJECT~COMPUTER. 8-1700.
INPUT=0UTPUY SECTION.
FILE CONTROL.
SELECY CUSMAS ASSIGN TO DISK
FILE-LIMIT IS 1 THRU 26
ACCESS MODE IS RANDOM
ACTUAL KEY IS RECORD-NUMBER.
SELECT REMOTE1L
ASSIGN TO REMOTE
ACTUAL KEY WS=KEY.
DATA DIVISION.
FILE SECTION.
FD REMOTE! -
FILE CONTAINS 2 STATIONS
VALUE OF ID IS "REMOTEL".
01 AMT=MS5G2 PC X(256).
0L RMT-MSG.
03 RMT=-TEXTY PIC X(2).
FD CUSMAS
FILE CONTAINS 5 8Y 100 RECORDS
VALUE OF ID IS *"MASTER®™/*FILE".
01 CUSTOMER-RECORD.
02 FILLER PC X(31).
02 CURBAL PC S9C7)V99 USAGE CMP.
02 DAYS30 PC S9(7)V99 USAGE CMP.
02 DAYS60 PC S9C(7)IVI99 USAGE CMP.
02 DAYS90 PC S9(7)IV99 USAGE CMP.
02 FILLER PC X{(3).
02 GRPYTD PC S9(S) USAGE CMP.
02 SLSYTD PC S9(7) USAGE C#P.
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02 CUSMAN PC X(24).
WORKING STORAGE=SECTION.
77 RECORD-NUMBER PC 9(8) CMP.
77 PAST-DUE PC 9(8)V99 CMP.
77 RELREC PC 99.
77 NO=OF=STATIONS PIC 99 VA 02.
01 START=HANDLER PIC X(15) VA ™"EX DEMO-HANDLER=.
01 SEND-HANDLER-TO-EOJ PIC X(2) VA “QC™.
01 WS=KEY. ‘
03 FILLER PIC 9.
03 STAT=RSN PIC 99 VA 1.
03 TEST-LENGTH PIC 9999.
03 MESG-TYPE PIC XXX ‘
01 FIRST=MSG. i
03 FILLER PIC 9(14) CMP VA 30C0000000000003.
03 FILLER PC X€22) VA "ENTER CUSTOMER NUMBER=™.
03 FILLER PIC 9¢12) CMP VA J1F4040401£123.
01 SECOND=-MSG.
03 FILLER PC 9C14) CMP VA 30C0000000000003.
03 NAME PC X(24).
03 FILLER PIC 9€(6) CMP VA 30D00003. W~
03 FILLER PIC 9¢(6) CMP VA 30D00003.
03 FILLER PC X(16) VA "CURRENT BALANCE™.
03 BALCUR PC 2,222,2229.99-.
03 FILLER PIC 9(6) CMP VA 30D00003.
03 FILLER PC X(17) VA “PAST DUE BALANCE™.
03 BALPST PC 252225219.99-.
03 FILLER PIC 9(6) CMP VA 30D00003.
03 - FILLER PC x(10) VA "YTD SALES™.
03 FILLER PC X{10) VA SPACES.
03 YTDSLS PC 252225229~
03 FILLER PIC 9(6) CMP VA 3000000a3.
03 FILLER PIC X(11) VA "YTD PROFIT".
03 FILLER PC X({13) VA SPACES.
03 . YTDGRP PC 22779~
03 FILLER PIC 9(6) CHMP VA 30D00003.
03 FILLER PIC X(22) VYA “ENTER CUSTOMER NUMBER™.
03 FILLER PIC 9C12) CMP VA 31F4040401E123.
03 FILLER PIC 9C¢12) CMP VA 30000000000003.

PROCEDURE DIVISION.
DECLARATIVES.
ALL-USE SECTION.

LABEL~-1.

USE

AFTER STANDARD ERROR PROCEDURE ON REMOTEL.

DISPLAY "ERROR = RSN =" STAT-RSN.
MOVE 1 TO Swil.

ALL-EXIT.

EXIT.

END DECLARATIVES.

MAIN-LOQP SECTION.



" B=-3

BURROUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP B1800/81700 DATA COMMUNICATIONS

SANTA BARBARA PLANT P.S. 2212 5454 (A)
DUMMY=NAME.

ZIP START=-HANDLER.
OPEN INPUT CUSMAS.
OPEN 1-0 REMOTE1le.
IF NO-OF=-STATIONS = 1 GO TO PARAl.
PERFORM PARAL VARYING STAT=RSN FROM 1 BY 1 UNTIL STAT=RSN
GREATER THAN
NO=-0F=STATIONS.
GO T0 BIG-LOOP.
PARAL.
MOVE =000 1O MSG-TYPE.
MOVE 35 TO TEST-LNGTH.
WRITE AMT=MSG2 FROM FIRST=MSG.
BIG-LOOP. :
READ REMOTE1 AT END GO TO END RTN.
IF SKl = 1 MOVE O .TO SW1 GO TO BIG-LQOP.
IF RMT=TEXT = ™99™ GO TO END-ONE.
IF RMT=TEXT = *00" GO TO PARAl..
MOVE RMY-TEXT TQ0 RELREC.
ADD 1 TO RELREC.
MOVE RELREC TO RECORD=NUMBER.
If RELREC IS GREATER THAN 26 GO TO PARAtL.
READ=RTN.
READ CUSMAS INVALID KEY GO TG ERROR=RTN.
INITIALIZATION=RTN.
ADD DAYS30 DAYS60 DAYS90 GIVING PAST DUE.
MOVE CURBAL 10 BALCUR.
MOVE GRPYID TO YTDGRP.
MOVE SLSYTD TO YTDSLS.
NOVE CUSNAM TO NAME.
MOVE PAST-DUE TO BALPST.
WARNING..€252) RECEIVING FIELD TRUNCATION
MOVE =000 TQ MSG-TYPE.
MOVE 203 TO TEST-LNGTH.
WRITE AMT=MSG2 FROM SECOND=MSG.
G0 10 BIG-LOOP.
ERROR=RTIN.
GO TO PARAL.
END-ONE.
ZIP SEND=-HANOLER-TO-EQ0J.
GO TO BIG-LOOP.
END-RTN.
CLOSE REMOTEl.
CLOSE CUSMAS.
STOP RUN.
END=-OF=-J408.
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C 0 D E D 1 C T I 0 N A R Y
BYTE LENGTH CODEFILE RELATIVE DISK AOR
000 00000472 000010
001 00000070 €00013
00000542 TOTAL CODE
D A T A D I € T I O N A R Y
BYTE LENGTH CODEFILE RELATIVE DISK ADR
000 00000927 000003
S = M A C H I N E P AR A M E T E R E S
¢S C R A T C H P A D)
LENB=9» SEGB=0s DISPB=11», COPXB=4s, COPB=24, D.E.F=354, BDISPB=12

BASE RELATIVE ADDRESSES:
DATA-SEGMENT~0=400s COP-TABLE=40» STACK=6413 (BIT LENGTH=1000)

P R 0 G R A M P A R A M E T E R 8 L 0 C K

FIRST=EXECUTE-INSTRUCTION=0»376

INTERPRETER=NAME=COBOL /INTERP

STATIC-CORE=7416 BITS

DYNAMIC-CORE=0 BITS

DATA DICTIONARY STARTS AT CODEFILE SEGMENT 2,1 ENTRY

CODE DICTIONARY STARTS AT CODEFILE SEGMENY 9,2 ENTRIES

FILE PARAMETER BLOCKS START AT CODEFILE SEGMENT 14,2 ENTRIES

LAST ERROR AT SEQUENCE NUMBER
23332 COMPILATION COMPLETE
ELAPSED TIME : O1 MINUTE» 15 SECONDS

PROGRAM REQUIRES 16 DISK SEGMENTS OF 180 BYTES EACH.

1 WARNING

MEMORY REQUIREMENTS
0000472 BYTES = LARGESY CODE SEGEMENT
0000927 BYTES = BASE-TO-LIMIT AREA
0000313 BYTES = CICTIONARIES AND RUN STRUCTURE
0000689 BYTES = FILE BUFFERS & FILE INFO AREAS = INCLUDES 129
BYTES (+72 TO0 540 IF DISK) FOR EACH FILE
0002401 BYTES = ESTIMATED MEMORY REQUIRED TO RUN IF ALL FILES OPEN

132 SYMBOLIC RECORDS COMPILED AT 105.600 RECORDS PER MINUTE.
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GANME

BURROUGHS B81800/817C0 COBOL COMPILER
NUMBER /GAME )
IDENTIFICATION DIVISION.
PROGRAM=~ID. GAME.
DATE=-COMPILED.
TIME 07:56 DATE 10/16/74.
ENVIRONMENT DIVISION.
INPUT=-0OUTPUT SECTION
FILE-CONTROL.
SELECT TDFILE2 ASSIGN TO REMOTE.
DATA DIVISION.
FILE SECTION.
FD TOFILEZ.
01 R-RECORD :
03 INPUT=NO PC 999.
03 FILLER PC X(253).
WORKING-STORAGE SECTION.
77 WAIT=-NO PIC 9(S5).
7T MWAIT-SCREEN PIC 9 VA 0.
01 NUMBERS.
03 INPUT-NUMBER PIC 999.
03 SECRET=-NUMBER PC 999.
03 LOW=NO PC 9999.
03 HIGH=NO PC 9999.
01 SCREEN-1.
03 FILLER PIC 9¢14) CNP VA 33C0000000000003.
03 FILLER PIC X{21) vA = NUMBERS GAME™.
03 FILLER PIC 946) CMP VA 30000003.
03 FILLER PIC X(18) VA =
03 FILLER PIC 9¢6) CMP VA 30000003.
03 FILLER PIC X{25) VA "~ LOW HIGH".
03 FILLER PIC 946) CMP VA 30000003.
03 FILLER PIC X(6) VA SPACES.
03 LOWVALUE PIC 2229.
- 03 FILLER PC XXX VA SPACES.
03 FILLER PC 99 CMP VA 31Fa.
03 MIDVALUE PC 999 VA SPACES.
03 FILLER PC 99 CMP VA J1F3.
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 3123.
03 FILLER PIC 9412) CMP YA 30000000000003.
03 FILLER PIC 99 CMP vA 3033.
01 SCREEN=-2.

RANGE™ .
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03 FILLER PIC 9C14) CMP VA 30C0000000000003.
03 FILLER PC X(21) vA LRI R RS TR T T T A
03 FILLER PIC 9¢6) CMP VA 30D00003.
03 FILLER PC X{23) vA = * 1L 1 1
03 FILLER PIC 9(6) CMP VA 30D00003.
03 FILLER PC X(23) VA " * x am,
03 FILLER PIC 9¢6) CMP VYA 30D0000J.
03 FILLER PC X{(23) VA " * LR 2 Sl
03 FILLER PIC 9(6) CMP YA 30D00003.
03 FILLER PC X(19) VA = L ",
03 FILLER PIC 9¢(6) CMP VA 30000003.
03 FILLER PC X(18) VA = AEkARRR",
03 FILLER PIC 9(6) CMP VA 30D000O0O3.
03 FILLER PC X(32) VA SPACES.
03 FILLER PC XC€32) VA "YCU LOSE?? BUY THE COFFEE".
03 FILLER PIC 99 CMP VA 303a.
01 CLEAR-SCREEN.
03 FILLER PIC 9(20) CMP YA 20C000000000000001103Q.
01 DUMMY-LINE.
03 FILLER PIC 9C14) CMP VA 30C0000000000003.
03 FILLER PC 9999 CMP VA ZEROES.
03 FILLER PC XC70) VA "««DUMMY~» YOU WERE NOT IN
THE RANGE™.
03 FILLER PIC 99 CMP VA 3032.
01 GOOD~-BYE. :
03 FILLER PIC 9€(14) CMP VA 30C000000000C0C3.
03 FILLER PIC X(8) YA "GOOD-BYE".
03 FILLER PIC 944) CMP VA 3J11033.
PROCEDURE DIVISION.
DECLARATIVES.
ALL-USE SECTION. S
USE AFTER STANDARD ERRCOR PROCEDURE ON TOFILE?.
LABEL-1.
‘ MOVE 1 YO SHi.
ALL=-EX1T.
EXIT.
END DECLARATIVES.
BEGIN.
OPEN INPUT-QUTPUT TDFILEZ2.
PLAY=-GAME.

MOVE ZEROES TO LUW~-NO.
MOVE 1000 TO HIGH-=NO.
MOVE TIME TO SECRET-NUMBER.
RECEIVED FIELD TRUNCATION
DDISPLAY.
MOVE LOW-NO TO LOWVALUE.
MOVE HIGH=NO TO HIVALUE.
WRITE R-RECORD FROM SCREEN-1l.
AGAIN.
READ TOFILEZ2 AT END CLOSE TDFILE2 STOP RUN.

WARNING...(252)
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IF SW1 = 1 MOVE O TO SW1 GC TO AGAIN.
IF INPUT=NO = "BYE™ GO TO END=-JOB.
GO TO0 YOU-LOSE=2+ WAIT-FOR~A-WHILE-LONGER,
DEPENDING ON WAIT=-SCREEN.
MOVE INPUT=-NO TO INPUT~NUMBER.
IF SECRET=NUMBER = INPUT-NUMBER
THEN YOU GO TO YOU-LOSE.
IF INPUT=NUMBER NOT > LOW=ND
OR INPUT~-NUMBER NOT < HIGH=NG
60 TO WRITE-DUMMY.
IF SECRET=NUMBER < INPUT-NUMBER
MOVE INPUT=NUMBER TO 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 SCREEN-l.
GO TO AGAIN.
YOU-LOSE.
WRITE R-RECORD FROM SCREEN=-2.
MOVE 1 TO WAIT-SCREEN.
GO 7O AGAIN.
YOU=-LOSE=-2.
MOVE O TO WAIT-SCREEN.
WRITE R-RECORD FROM CLEAR-SCREEN.
GO TO PLAY-GAME. -
WRITE-DUMMY.
WRITE R-RECORD FROM DUNMMY~-LINE.
MOVE 2 TO WAIT=SCREEN.
. GO TO AGAIN.
WAIT=-FOR~-A-WHILE~LONGER.
MOVE G TO WAIT=-SCREEN.
WRITE R-RECORD FROM CLEAR-SCREEN.
.60 TGO DODISPLAY.
END=JOB.
WRITE R-RECORD FROM GOOO-BYE.
STOP RUN.
END-OF~JOB.
cC 0 D E 0 1T € T I 0 N A R Y
BYTE LENGTH CODEFILE RELATIVE DISK ADR
000 092000439 000010
00000439 TO0TAL COOE

0 A T A D I € T I 0 N A R Y
BYTE LENGTH CODEFILE RELATIVE DISK AODR

L BRI N B R ] LR B A B B A X B E N N N B B AN KB R E N RN J

000 00000998 0CQQ003
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S = M A C H I N E P A R A N E T E R 5§
{§ C R A T € H P A D)

LENB=9» SEGB=0, DISPB=11, COPXB=5s COPB=24» D.E.F.=354, EDISPB=12
BASE RELATIVE ADDRESSES:
DATA-SEGMENT=0=472, COP~-TABLE=40» STACK=6981 (BIT LENGTH=1000)

P R 0 G R A M P A R A ¥ E T E R B L 0 C K

FIRST-EXECUTABLE=INSTRUCTION=0,51
INTERPRETER=NAME=COBOL ZINTERP

STATIC-CORE=7984 BITS

DYNAMIC-CORE=0 BITS

DATA DICTIONARY STARTS AT CODEFILE SEGMENT 2» 1 ENTRY
CODE DICTIONARY STARTS AT CODEFILE SEGMENT 9> 1 ENTRY

LAST ERROR AT SEQUENCE NUMBER ol WARNING
ssxxs COMPILATION COMPLETE
ELASPED TIME 3 01 MINUTEs, 37 SECONDS
PROGRAM REQUIRES 14 DISK SEGMENTS OF 180 BYTES EACH.
MEMORY REQUIREMENTS
0000439 BYTES LARGEST CODE SEGMENT
0000998 BYTES BASE~TO-LINIT AREA
0000296 BYTES DICTIONARIES AND RUN STRUCTURE
0000402 BYTES FILE BUFFERS & FILE INFO AREA = INCLUDES 129 BYTES
(+#72 YO S40 IF DISK) FOR EACH FILE
0002135 BYTES = ESTIMATED MEMORY REQUIRED TO RUN IF ALL FILES GOPEN
129 SYMBOLIC RECORDS COMPILED AT 79,740 RECORDS PER MINUTE.
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FIGURE TITLE
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170 Descriptor Format

I/0 Descriptor Linking

Linking to a Stop QOperation

Linking to the Same Descriptor

B1800/817C0 Systee Data Communications Harduare
grganjzation - SLC
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Organization - MLC '
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8 Result Descriptor-Multi-Line Control

1 NDL Generation Process

2 Datacoms Prograa Relationship
1 Datacomm Message Flow=No MCS$
2 Datacomn Message Flow=MCS Not Participating
3 Datacomn Message Flow=MCS Participating

ViUl N

LISY OF TJABLES

TABLE TITLE
3.1 Transmission Facility Classification

3.2 Standard Synchronous Adapter Data Set Interface
3.3 Standard Asynchronous Adapter Data Set Interface
I.4 Standard direct asynchronous Adapter Cable Lengths
3.5 Control Codes for Standard Adapters

3.6 Result Bits for Standard Adapters
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INDEX

"TELEPRINTER"™ A=-32

A Field 3-12

ACK A-1

ACKO» ACK1 A-1

ADAPTERS 3=4

AD1» AD2 A=l

APPENDIX A. GLOSSARY A=1

APPENDIX B. PROUOGRAM EXAMPLES

APPLICATION PROGRAM A=2
APPLICATION PROGRAMS 4=3

IX-1

COMPANY CONF IDENTIAL

81800/B1700 DATA COMMUNICATICNS

PeSe 2212 5454 (RA)

ASCII (American Standard Coade for Information Interchange) A=2

AUTOMATIC CALLING UNIT €ACu)

AUTOPOLL A=2

8 Field 3=-12

BANDWIDTH A=3

BAUD A=3

BAUDOT CODE A=3

BINARY SYNCHRONOUS (BSC)
BIT RATE A=3

BIT SYNCHRONIZATION A'k
gLack A=4

BLOCK CHECK CHARACTER (BCC)

BLOCK NUMBER «8L#) A=4
BROADCAST A=&4

BROADCAST SELECT (8SL) A=&

A=~4s 3-10

B1800/81700 SYSTEM DATA COMMUNICATIONS HARDWARE 3-1
B1800/B81700 SYSTEM DATA COMMUNICATIONS SOFTWARE DESCRIPTIGON 4=1

CARRIER SYSTEM A=5

CCITT (Consultative Comaittee Internationat Telegraphic and A=7

CENTRAL OFFICE A=S
CENTRALIZED OPERATION A=S
CHANNEL A=5

CHARACTER SYNCHRONIZATION
CIRCUIY A-6

CIRCUIT ASSURANCE A=6
C0B0OL Remote File Syntax
CODE A=6

COMMON CARRIER A-6
COMMUNICATION LINK A=6
COMMUNICATION SYSTEM A=-6
CONDITIONING A=7
CONNECTION A=7
CONTENTION (CON) A=7
CONTINUOUS OPERATION A-7
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CONTROL CHARACTER» DATA COMMUNICATIONS A=8
CONTRQOL CODES 3-8

CONTROL PROCEDURE» DATA COMMUNICATIONS A-38
CONTROL STATE A-8

CONTROL STATION A-8

CONVERSATIONAL MODE A=8

CYCLIC REDUNDANCY CHECK (CRC-16) A-9

DATA COMMUNICATIONS A=9

DATA COMMUNICATIONS CONCEPTS 2
DATA COMMUNICATIONS SYSTEM A=9
DATA LINK A=9

CDATA LINK ESCAPE (DLE) A=-10
DATA MOVEMENT 6-1

DATA SET A-10

DATA SETS 3=3

DATA TERMINAL A=11

DATACOMM APPLICATIONS 2=2
DATACOMN MESSAGE FLOW 6-1
DATACOMM REMOTE FILE SYNTAX L=4

DATACOMM SYSTEM INDEPENDENCE 2=3

DEDICATED CHANNEL A-11

DEFINITION OF THE TERM ™STYATION™ 3=2

DEFINITYION OF THE TERM "TERMINAL" 3=1

DELIMITER A-11

DEMODULATION A=-11

DEQT A=11

DIAL-UP A=12

DISCONNECT (DEQT) A=-12

DISPLAY UNIT A=12

DUPLEX A=12

E Field 3-16

END QF TEST CETX) A-12

END OF TRANSMISSION BLOCK CETS) A=13

Ending Control Codes 3=-9 .

ENQUIRY (ENQ) A-13

ERROR A=13

ERROR CONTROL A-13

ERROR RECOVERY PROCEDURE A-13

EXCHANGE A=14

FACILITY A=14

FACSIMILE (FAX) A-14

FAMILY A=14

FAMILY POPULATION A=14

FAST SELECT (FsSUL) A=14

FILE~HANDLING TECHNIQUES e=3

FILLER A=15

FORMAT A=-15

FULL-DUPLEX CHANNEL A=15

FULL=-DUPLEX TRANSMISSION A=15

Functional Description = Multi~-Line Control 3-26

-1
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fFunctional Description = Single~-Line Control 3=-21
Functions of the Multi-Line Control 3=25
Functions Of The Single-Line Control 3=-20
GENERAL 2=1

GROUP SELECT (GSL) A=15

HALF=-DUPLEX CHANNEL A-16

HALF-DUPLEX TRANSMISSION A=16

HANDSHAKING A=186

HEADER A-16

HERYZ (HZ) A=16

HOLDING TIME A=-17

170 CONTROLS 3-18

170 DESCRIPTORS 3-11

IDENTIFICATION A-17

IDENTIFIER A=17

IN-PLANT SYSTENM A=17

INFORMATION BLOCK A-17

INFORMATION MESSAGE A=-17

INTERMEDIATE TRANSMISSION BLOCK END (ITB) A-18
INTRODUCTION 1-1

L Field 3-13

LINE ADAPTER A-18

LINE SWITCHING A-18 ,

LINK» DATA COMMUNICATION A=19

LOCAL CHANNEL A=19

Logical Station Numbering 4=10

MASTER STATION A-19

MCS FUNCTIONS 5=2

MESSAGE  A-19

MESSAGE CONTROL SYSTEM (MCS) A=19, S5-1
MESSAGE FLOW: MCS PRESENT AND PARTICIPATING 6=5
MESSAGE FLOW: MCS PRESENT B8UT NOT PARTICIPATING 6=4
MESSAGE FORMAY A=20

MESSAGE NUMBERING A=20

MESSAGE: NO MCS PRESENT 6=2

MICROWAVE A=20

MODEM A=20

MODULATION A=20 .

MOST SIGNIFICANT BIT (MNSB) A=20
MULTI-LINE CONTROL (MLC) A=21s 3=24
MULTIDROP A=21

MULTIPLE ADDRESS MESSAGE A=21
MULTIPLEXING A=21

MULTIPOQINT CIRCUT A-21

MULTIPOINT NETWORK A=21

NAK A=22

NEED FOR AN MCS S5=1

NETWORK A=22

NETHORK CONTROLLER 4=2

NETWORK CONTROLLER (NC) A=22
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NETWORK DEFINITION LANGUAGE 4=1
NETWORK DEFINITION LANGUAGE (NDL) A=22
NETWORK INFORMATION FILE (NIF) A=22
NON=-CENTRALIZED OPERATION A=23
QFF=-L INE A=23

ON~LINE A=23

0P Field 3-12

PAD CHARACTER (PAD) A=23

PARALLEL TRANSMISSION A=23

PARITY BIT A=24

PARITY CHECK A=24

PASSIVE STATION A=264

POINT=TO-POINY CONNECTION A=24

POLL (POL) A=24

POLLING A-24

POLLING SUPERVISORY SEQUENCE A=25
Positive and Negative Response Control Codes 3-10
PREFIX A=25

PRIVATE LINE A=25

QUEUE A=25

RECOMMENDED STANDARD . 232C (RS232C) A=27
RECOVERY PROCEDURE A=25

REDUNDANCY A=25 :

RELATED DOCUMENTATION 1=1

Relative Station Numbering 4=-10
REMOTE J0OB ENTRY (RJE) A=26

REVERSE CHANNEL A=26

REVERSE INTERRUPT (RVI) A=26

RPG Remote File Syntax 4=T7

RS Field 3«16

SELECT (SEL) A=27

SELECTION A=27

SELECTION SUPERVISORY SEQUENCE A=27
SELECTIVE CALLING A=27

SEQUENTTIAL SELECT (SEQ) A=27

SERTAL TRANSMISSION A=28

SHUTDOWN TIME A=28
SIGNAL-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 ASYNCHRONQOUS ADAPTER 3-6
STANDARD DIRECT ASYNCHRONODUS ADAPTER 3=7
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
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STATION A=30

Station Numbering 4=10

STOP ELEMENT CIN A START/STOP SYSTEM) A=30
STORE=AND=FORWARD 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 MODE A=32

TRIBUTARY STATION A=32

TURNARQUND TINME A=32

TWO=WAY ALTERNATE TRANSMISSION A=33
THO=WAY SIMULTANEQOUS TRANSMISSION A=33
UNATTENDED OPERATION A=33

UPL Remote File Syntax 4=8

USASCII (UNITED STATES OFf AMERICA STANDARD CCDE FOR
USER PROGRAMMING LANGUAGE (UPL) A=33
VERTICAL REDUNDANCY CHECKING (VRC) A=33
VOICE-GRADE CHANNEL A=34

WAIT=-BEFORE TRANSMIT POSITIVE ACKNOHLEDGEHENT (HACK)
WIDEBAND CHANNEL A=34

INFORMATICON

A=-34

A-3
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