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BURRDUGHS CORPORATION COMPANY CONFIDENTIAL

COMPUTER SYSTEMS GROUP B1700 NETWORK DEFINITION LANGUAGE
SANTA BARBARA PLANT PeSe. 2212 5223

GENERAL

This document defines the Network Definition Language (NDL) for the
B1700. It is intended to serve as both a formal specification of
the language and as a programmer's guide. The reader should be
somewhat familiar with 1) Burroughs Data Communication procedures
and hardwarer» and 2) B1700 NDL software system architecturee.

RELATED PUBLICATIONS

81700 Data Communications Functional Description
B17J0 NDL/LIBRARY (P.S. 2212 5215)
B1700 Message Control System (MCS) Manual
B1700 NDL Reference Manual (# 1073715)
DC/AUDIT Technical Documentation and
0serating Instructions
B1700 Data Comm Audit (P.S. 2212 5421)
B1700 RJE/Terminal (NDL) (P.S. 2212 5249)

The functional description should be read before the NDL Reference
Manual» since it describes the overall B1700 NDL system. The MCS
manual will be of value to anyone who needs the additional features
of message control system in their Datacomm Systeme.
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THE STRUCTURE OF NOL

NDL is a higher-order language for Data Communications. It provides
a simple means of generating a B1700 Network Controller (NC). If a
network is changed, the system can be quickly and easily
regenerated by recompiling. A network is defined by specifying in
NDL source code the network attributes: The physical devices in the
network (liness terminalss adapters» etc.)s the Line discipline to
be usad ("REQUESTS™), the order and priority of Lline use
("CONTROLS™)» and the grouping of stations into files.

An NDL orogram consists of the following sequence of sections:

SICTION FUNCTION

JECLARATION Constants audit file, and MCS signal
character definition

REQWJEST code for lLine disciplines for each type of
remote device ("TERMINAL™)

CONTROL Code to decide the order and priority of
Line use.

TERYINAL Lists the attributes for each type of remote
device

STATION Lists the attributes for every remote device

in the networke.

LINZ Lists the attributes for each lLine in the
network
FILZ Groups statiocns into logical files

The NDL compiler translates the source into two outputs:

1) The Network Information File (NIF)», a file of tables
describing the physical and logical attributes of the

network.

2) Tne Network Controller Codetilte. REQUESTS and CONTROLSs
: are compiled into code and incorporated as subroutines
in the codefile. The NIF contains the initialization
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values for the controller's Line, station, terminal,
and file tables.
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CODING AIDS

NDL source language preparation can be simplified by using the
coding aids provided by the.  compiler. Common datacomm control
characters have been predefined. For exampler the symbols "ETX"™ and
"SIX"™ are recognized by the NDL compiler to signify the hexadecimal
strings 47"03" and 4"02" respectively (See DECLARATION SECTION).
Most users shoutd find it unnecessary to write their own REQUESTs
and CONTROLs--the source Llanguage Library (SLI3BRARY) contains
REQUESTs and CONTROLsS to handle common line disciplines and Line
driving techniques. Default definitions (See TERMINAL SECTION) may
be used in the terminal, stations lines» and file sections to reduce
the coding required.

SYNTAX CONVENTIONS .

This section describes the Backus~=Naur Form (BNF) to define the
syntax o2f the Network Definition Language.

METALINGUISTIC SYMBOLS

The following metalinguistic symbols will be used in this document:

< > Left and right broken brackets are used to contain one or
more digits and/or letters representing a metalinguistic
variable whose definition is given by a metalinguistic
formula. '

The symbol "™:2:=" means ™IS DEFINED AS". The metalinguistic
variable to the left of this symbol is defined by the
metalinguistic formula on its righte.

e
.
1]

i ‘ The symbol ™™ means "0OR". It separates alternative
definitions of a metalinguistic variable.
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METALINGUISTIC FORMULAS

Metalinguistic symbols are used in forming a metalinguistic formula.
A metalinguistic formula i1s a rule which will produce an allowable
sequence of characters and/or symbols. These formulas are used to
define the syntax of the B1700 Network Definition Language. The
syntax» combined with the semantics contained 1in this product
specification, defines the B1700 Network Definition Language.

Any mark or symbol in a metalinguistic formula which is not one of
the metalinguistic symbols», is equivalent to itself. The
juxtaposition of the metalinguistic variables and/or symbols in a
metalinguistic formula denotes the juxtaposition of those elements
in the construct indicatede.

An example of a metalinguistic formula is:

<IDENTIFIER> 2:= <LETTER> | <IDENTIFIER> <LETTER> |
- <IDENTIFIER> <DIGIT> :

This mgtalinguistic formula is read:

An Identifier is defined as a letter, or an identifier
followed by a letter» or an identifier followed by a digit.

The metalinguistic formula above defines a recursive relationship by
which a2 construct called an Identifier may be formed. That is»
evaluation of the formula shows that an Identifier begins with a
letter. The letter may stand alones or may be followed by any
sequence of letters and digitse.
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BASIC ELEMENTS OF THE LANGUAGE

The NDL character set is drawn from EBCDIC graphics», but any EBCDIC
character is valid in an <EBCDIC STRING>. The Datacomm System is
internally EBCDIC. Where appropriate all characters are translated.
as for example» when transmitting to a NON-EBCDIC device. These
subsets of EBCDIC characters will be used in the following BNF:

CEBCDIC CHARACTER>::= <LETTER>
I <DIGIT>
I <SPECIAL CHARACTER>
I <SLASH>
| <VERTICAL BAR>
I <BLANK>
<LETTER»::= ‘ AIBICTIeealXiYIZ
<HIGIT>::= O1llaaslB19
<SPECIA. CHARACTER>»::= S ICSLASH L1112 1181,1<1>1%1%12
1CI)I+1=1<VERTICAL BAR>I™I<BLANK>
<SLASH>::= /
CVERTICAL BAR>::= 1

<BLANK>:= (ONE GRAPHIC SPACE = HEX 40)
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BASIC COMPONENTS

The prinitives of the NOL

<BASIC COMPONENT>::=

IDENTIFIERS

<IDENTIFIER>z:=

There
only
compiler.

RESTRICTIONS: A)

B) Identifier

is no maximum on
the first 10 characters will be used by the
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languagee.

<IDENTIFIER>
<INTEGER>
<STRING>
<OPERATOR>
<LOGICAL VALUE>
<BRACKETS>
<SEPARATOR>
<ASSIGNER>
<VARIABLE>

<LETTER>
<IDENTIFIER> <LETTER>

‘<IDENTIFIER> <DIGIT>

Identifier Length» but

must be unique (i.e.Two REQUESTs may

not have the same Identifier).

INTEGERS

<INVTEGZR>2:=
i

<DIGIT>
<INTEGER> <DIGIT>

Intégers are loaded as 24=bit binary numberse.
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STRINGS

SYNTAX:
<STRING>»::= <HEXADECIMAL STRING>

' | <EBCDIC STRING>
<HEXADECIMAL STRING>::= 4™<HEX CONCATENATION>™
<HEX CONCATENATION>::= <HEX CHARACTER> <HEX CHARACTER>

f <HEX CONCATENATION> <HEX CHARACTER>
<HEX CHARACTER>

NOTE - 4EX CHARACTERS ARE ADDED BY THWOS.

<HEX CHARACTER>:: <DIGIT> I1AIBICIDIEIF

<EBCDIC STRING>::= "<EBCDIC CONCATENATION>™

<EBCDIC CONCATENATION>::= <EBCDIC CHARACTER>
- | <EBCDIC CHARACTER> <EBCDIC

CONCATENATION>

SEMANTICS:

Any E£BCJIC character may appear in an EBCDIC string. An internal
quote is represented by two consecutive gquotes. For example: n"ww~»
represents an EBCDIC string of one single quote. The maximum length
of a Hexadecimal string is 40 bitss, or 10 Hexadecimal digits.
Maximum length of a EBCDIC string is 40 characterse.
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OPERATORS
SYNTAX:
<DPERATIR»:z:=. <UNARY OPERATOR>
| <BINARY OPERATOR>
<CUNARY JPERATOR>:z= £ 1 - 1 NOT
<BINARY OPERATOR>:z:= <ARITHMETIC OPERATOR>

! <LOGICAL OPERATOR>
| <RELATIONAL OPERATOR>

<ARITHMZITIC OPERATOR>»:z:= ¢ 1 = | « | <SLASH>

<LOGICAL. OPERATOR>::= AND 1 OR

<RELATIJINAL DPERATOR>::= EQ I NE 1 GT I GE 1t LT 1 LE ¥ =1 > 1
SEMANTICZS:

‘Operators are used in expressions ’(See EXPRESSIONS). Binary

operators require two operands, as in "10 « 3", unary operators
only ones as in "NOT BREAK™. The alphabetic relational operators

are abbreviations:

EQ Equal

NE Not Equal

GT Greater Than

GE Greater Than or Equal
LT Less Than

LE Less Than or Equal
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LOGICAL VALUES

SYNTAX:

<LOGICA. VALUE>:z:= TRUE | FALSE

SEMANTICS:

TRUE is equivalent to the integer 1, and FALSE to 0. For example the
expression "BREAK EQ TRUE"™ could have been "BREAK E£Q 17.
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BRACKETS
SYNTAX:
<BRACKET>::= : 1ty 1 11
SEMANTICS:

Parentheses normally signify a modification or variant form of the
preceding symbol, for example ™TRAN (TRANSMIT)"™ and *TRAN
(RECEIVZ)™. True brackets are used for subscripts of TOG and TALLY.

SETARAIDRS
ALl
<SEPARATOR>»::= ' » 1 « | = 1 <SPACE>
<SPACE>»::= _ <BLANK> | <SPACE> <BLANK>
SEMANTICZS:

Note that one blank or any number of blanks may be used to separate
"basic components. These statements are equivalent:

1. MYUSE=INPUT,0UTPUT.
2. MYUSE = INPUT, OUTPUT.
3. MYUSE

INPUT

»
guTePurt



BURROUGHAS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

ASSIGNER

SYNTAX:

<ASSIGNZIR>::=

SEMANTIZS:

COMPANY CONFIDENTIAL
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<VERTICAL BAR>»

The <ASSIGNER> is used in assignhent'statements in the REQUEST and

CONTROL sections. £xamples

TO3C(03} == TRUE.
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VARIABLES_
. SYNTAX:
<VARIAB_E>»::= <SYSTEM STATUS VARIABLE>

<ERROR FLAG>
<USER TOGGLE>
<USER TALLY>
<STRING FUNCTION>

SEMANTICZS:

NDL provides no means of declaring data areas LlLike COBOL's
"WORKIN3I~STORAGE™ or UPL/SDL's "DECLARE"™. In the REQUEST and
CONTROL sections» the NDL programmer must use a set of predefined
identifiers to test or set the value of system items. All of the
variablas may appear in an expression in either (or in some cases»
both) REQUESTs or CONTROLs. Apout half of the variables may have
their value changed explicitly in a REQUEST or CONTROL; that s,
they may appear on the left side of an <ASSIGNER> in an assignment
statement. The remainder are read only. See the following table as
to where a specific variable can pe referenced and whether it <can
be assigned.

Except for "TIME™» system status variables refer to items in the
Network Controller's line» station» or terminal tables. "TIME™ s
an MCP communicate.
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VARI ABLZ:

SYSTEM 5TATUS VARIABLES:
CHAR.CHARACTER
FRIQUENCY (xnéur)
FRIQUENCY (OUTPUT)
IG)ESC
IN>UTATTACHED
OUTPUTATTACHED
LENGTH CINPUT)
LENGTH (OUTPUT)
LINE
LINE (CONTROL KEY)
LINE (QUEUED)
MAXSTATIONS
RESULTDESC
RETRY
STATION

"STATION (ENABLED)
STATIDN (MYUSE)
STATION (QUEUED)
STATIDN.(READY)

STATION (TYPE)
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ASSIGNABLE SIZE IN
(YES=x) BITS:
« 8
8
8

144 + 144 = 288
1
.
12

12

]
Fl
=]

24 + 24
x 8

« (CONTROL) 10
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VARIABLZ: - ASSIGNABLE: SIZE 1IN
(YES=*x) BITS:

SYSTEM STATUS VARIABLES (CONT.)

TEIMINALTYPE 6
TIME | | S 20
TRAN (RECEIVE) | . | 8,165 24
TRAN CTRANSHIT) s 8516524

ERRIR F_AGS:

AD)ERR . 1
BRIAK * | 1
ACCESSERR _i 1
ENJFBUFFER . 1
EXCEPTION * 1
FORIMATERR . 1
LOSSOFCARRIER x | | 1
LOSSOFDSR * 1
PARITY * 1
TI4EOUT | * 1

TRANERR ' ' * : 1
USER TOGGLES:
TO5 [<INDEX>1 - : * : 1

LINE (TO0G [<INDEX>]) * 1
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VARIABLI: ASSIGNABLE: SIZE IN

. (YES=%) BITS:

USER TALLIES:

TALLY [<INDEX>I « 8
LINE (TALLY [<INDEX>1) . 8
TIME CTALLY) “19

STRING “UNCTIONS:
CONVERT

DECIMAL
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SYSTEM STATUS VARIABLES

SYNTAX:

<SYSTEM STATUS VARIABLE>::= CHAR
CHARACTER

FREQUENCY CINPUT)
FREQUENCY (OUTPUT)
I0ODESC
INPUTATTACHED
OUTPUTATTACHED
LENGTH (INPUT)
LENGTH (OUTPUT)
LINE

LINE C(CONTROL KEY)
LINE (QUEUED)
MAXSTATIONS
RESULTDESC

RETRY

STATION

STATION C(ENABLED)
STATION (LINE)
STATION (MYUSE)
STATION (QUEUED)
STATION (READY)
STATION (TYPE)
TERMINALTYPE

TIME

TRAN (RECEIVE)
TRAN (TRANSMIT)
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SEMANTICS:

CHAR» CHARACTER

Both names refer to the same things, the character registerr a
one-byte field in the Line table. Assignable, it is intended to be
used in REQUESTs while processing a message character by character.
The "FETCH" statement loads the register. For example:

DO ECHOLOOP FOREVER.

FETCH CHAR.

TRANSMIT CHAR.

IF CHAR EQ ETX THEN UNDO.
END ECHOLOOP.

FREQUEN,Y (INPUT)' FREQUENCY (QUTPUT)

These eight=bit read-only items in the station table are accessible
only by CONTROLs and are declared by the user in the <FREQUENCY
STATEMENT> in the STATION sectione.
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IDDESC

288=bit read-only field in Line table. Accessible only in REQUESTS.
[IODESC contains the two l44-bit I/0 descriptors used for I/0 on the
current Line. Useful in debuggings probably in <AUDIT STATEMENT>.

One-bit flag in line table. Not assignables» accessible only in
REQUESTs. INPUTATTACHED is set true if there 1is a wvalid input
message buffer into which data may be received, false if no input
message buffer is attached to the line.

OUTPUTATTACHED

One-bit flag in Lline table. Not assignable» accessible only in
REQUESTs. OUTPUTATTACHED 1is set true if there is a valid output
message buffer attached to the line for transmissions» false if
there is no output message buffer attached.

LENGTH CINPUT)» LENGTH (QUTPUT)

Two 12-bit read-only fields in the line table. Accessible only in
REQUESTs. The LlLength in bytes of the input or output text
respectively. It does not include the header length or ETX.

L INE

'Eight-bif item in Line table which stores the current Lline~number.
read=only» accessible by both REQUESTs and CONTROLs.
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LINE (CINTROL KEY)

Five=bits read-only item in Lline table. This item is accessible only
in CONTROLs» and it should be used to drive the "FLOW OF CONTROL"™

in a CONTROL (See CONTROL SECTION)» probably as a CASE STATEMENT

INDEX. The value of LINE (CONTROL KEY) gives the reason that the NC

entered the CONTROL. To some extent, the value dictates the action

that tha CONTROL should take.

The Values:
0. Line is not busy. [/0 may be initiated.

1. Change in status of a station or stations on
this Lline. This occurs in the following cases:

A) First time through CONTROL.

B) Remote file open/close involving a station on
this Lline.

c) NC EOJ initiated - all stations disabled for
input. ' ‘

D) TERMINATE ERROR has caused a station to go not
ready.

The CONTROL should rebuild the poll Llist, if any (See
Initiate Autopoll),» or retest the stations on the
line« If no stations are eligible for 1Is/0, the
CONTROL should initiate idlee. '

2. An output message has been queued for this line, but
the Line is now in a read with no timeout or waiting
for ring. CONTROL must resolve the conflict by:

a) INITIATE CANCEL which kills the read, or
b) CONTINUE ahich leaves the read in progress and
the output message in the queue.

3. A ring complete has been received. Used for switched
tines only.
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LINE (QJEUED)

One-bit flag in line tables read-only, accessible to CONTROLs and
REQUESTs. True if a message is queued for output for any station on
this Lline.

MAXSTATIONS

The maximum number of stations on the current Lline, including
passive stations. read-only, accessible only in CONTROLs. Its value
is specified by the <MAXSTATIONS STATEMENT> in the Line section.
Normally used to test the current value of "STATION™ to see if it
should oe reset to one:

IF STATION EQ MAXSTATIONS
THEN STATION:= 1.
ELSE STATION:=STATION#1.

RESULTDZSC

48=-bit read-only field accessible in REQUESTs. It consists of the
24=bit result descriptors in the two I[/0 descriptors kept for each
Line in the Lline table. RESULTDESC references sub-fields of
"IODESC". Useful in debugging a datacomm system (Cas in T"AUDIT
TRACEFIZL CRESULTDESC).™)

RETRY

Eight=bit TALLY intended to be used to count receive or transmission

retries in REQUESTs. After each unsuccessful attempt, subtract one
from RZTRY. When RETRY equals zero» a TERMINATE ERROR would be
appropriate. Assignable and accessible 1in both REQUESTs and
CONTROLs. The initial wvalue of retry 1is set by the <RETRY
STATEMENT> in the station section. It may be reset to this value at
run=time by INITIALIZE RETRY in REQUESTs. (It is never implicitly
reinitialized by the NC).
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STATION

10-bit field in tine tablesr assignable by CONTROLss read-only by
REQUESTs. It contains the current station number on this (ine.
STATION must be greater than or equal to ones and it may never be
greater than MAXSTATIONS. A fatal run error will occur if STATION
exceeds these bounds» so the NOL programmer should always test the
value »>f station before incrementing it. (S5See MAXSTATIONS, also
CONTROL section). STATION numbers are determined by the order of
stations in the <LINE STATION STATEMENT> in the line section. Note
that STATION refers only to the line-relative station number. It is
not the same as the "logical station number™ which appears in the
27=byte message header. "Logical station number™ is unique to each
station in the systems, regardless of which Lline 1t is on» and is
determined by the order in which stations are declared in the
station section. Neither is STATION the same as the "file~relative
station number™ which is used as a key by user programs in doing
1/0 on remote files. Neither *"logical station number”™ nor
"file~r2lative station number” are referenceable within NDL.

STATION (MYUSE)

2=-bits» read=only item in the station table» accessible only in
CONTROLs. 1Its value is assigned by the <MYUSE STATEMENT> in the
station sections as follows:

1. Station is input only.

2. Station is output only.
3. Station is used for input and output.

The default value is 3.
STATION (ENABLED)

One~bit» read-only flag in station table. Accessible by CONTROLs.
"STATION (ENABLED)"™ must be true if I/0 is to be initiated by the
CONTROL for this station (See CONTROL INITIATE STATEMENT). Set in
the station section by <ENABLEINPUT STATEMENT>, but can be
overridden by the MCS.
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STATIONCLINE)

Eight=-bit, read-only entry in the station table which indicates the
Line index of the line currently associated with the station in a
sWwitched-line environment. Set when a line CONTROL does an initiate
(input, outputs, input-output, outputsrinput) and reset to zero on an
initiat2 disconnect» terminate disconnect» or terminate release
station. STATION(LINE) should be used in a CONTROL to determine if
a station is assigned to another line or the current line or, if
zeror unassigned.

STATION (QUEUED)

One pit» read=only. Accessible by both REQUESTs and CONTROLs. True
if currant station has at least one message in its output queue. If
false, INITIATE OUTPUT is invalid in CONTROLs for this statione.

STATION (READY)

One-pits read=-only flag in station table. Accessible by CONTROLs.
Must b2 true in order to initiate [I/0 in CONTROLs (See IFf
STATEMENT). Station can be marked not ready by MCS. If an MCS s
presents TERMINATE ERROR marks a station not ready.

STATION (TYPE)

Two=pit read=only field accessible in both REQUESTs and CONTROLs. It
represents the master/slave type of the remote device currently

indexed by STATION.
Possible values:

1. Slave station

2. Controller station
3. Normal station

See the <CONTROLLER STATEMENT> 1in the station section for
information on setting this variable. STATION (TYPE) should be ysed
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in building poll strings (See <POLL STATEMENT>) to take advantage
of group poll.

TERMINALTYPE

Six-bit read-only field in terminal table. Value 1s set by the
TERMINAL TYPE statement in the terminal section.

TIME

20-bit field giving the time of day in tenths of a second since
midnight. Invoking TIME at run-time loads the value directly from
the system clock. Used to load TIME (TALLY) for message headers:

TIME C(TALLY) := Time.

TRAN (RICEIVE)

8s» 1b6s or 24 bit field kept 1in the station table to hold the
transmission number of input messages. Assignable and accessible 1in
REQUESTs. Normally loaded from the internal message header by
RECEIVE TRAN. After RECEIVE TRANs» TRANERR will be set if this
transmission number equals the last transmission number. Length is
set in terminal section by <TRANSMISSION NUMBER STATEMENT>. Set to
zero by "INITIALIZE TRAN (RECEIVE)™.
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Qutput message transmission number. TRAN({TRANSMIT) can be assigned
directly in REQUESTs (TRANCTRANSMIT):= Decimal (TALLY[OIl, 3).) or
set by the NC by specifying INITIALIZE TRANCTRANSMIT). At BOJ time,
TRANCTRANSMIT) is set  to binary zeroes, so it should be reset
before sending it. Normally it should be given a value different
from the value of the last output transmission numberr, either by
the REQJEST or by the MCS. Not referenceable in CONTROLs.
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ERROR FLAGS

SYNTAX:

<ERROR “LAG>::= <RECEIVE ERROR FLAG>
| <TRANSMIT ERROR FLAG>
CITEM ERROR FLAG>

<RECEIVE ERROR FLAG>::= PARITY
ACCESSERR
TIMEOUT

BREAK
LOSSOFCARRIER
EXCEPTION

CTRANSMIT ERROR FLAG>::= BREAK
| LOSSOFDSR
I TIMEOUT
{ EXCEPTION

<ITEM ERROR FLAG>::= ADDERR
I TRANERR
I FORMATERR
| ENDOFBUFFER

SEMANTIZS:

ALl error flags are one-bit fields, assignable and accessible in
REQUESTs. ENDOFBUFFER 1is the only error flag assignable and
"accessiole in CONTROLs too. ALl error flags are reset by the NC
before initiating I1/0. Each is sutomatically set on the occurrence
of the appropriate error state. In input REQUESTs the error flags
are moved to the read=error field in the 27-byte internal message
header.



©
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ADDERR

Set on input from a station when an error in the station address is
detected. The size and value of the station address as defined in
the <TERMINAL ADDRESS STATEMENT> and <STATION ADDRESS STATEMENT>
allow the Network Controller to check the correct value against

that which is received.

ACCESSERR

Set if the MLC/SLC was not granted memory access before the next
character was received on the Lline, destroying the previous

character.

BREAK

A BREAK signal was received from the remote station during output.
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l. In an input REQUEST» the number of characters

stored in the buffer exceeds the maximum
specified by the <MAXINPUT STATEMENT> in the
terminal descriptione.

2e In an output REQUEST, the transmit I/0 reached
t he end of the message without encountering a
terminating character (e.g. ACK» NAK-, ENQ-, ETB»,
EOT» ETX for T7C500).

3. In input REQUEST» the number of FETCHed
characters exceeded the number actually in the

buffere.

beo In a CONTROL», poll Llist too longe.

EXCEPTIIJN

Set true if parity, ACCESSERR, ENDOFBUFFER»

TIMEQUT, B

REAK,

LOSSJIFCARRIERs or LOSSOFDSR is set because of an initiated I/0.

FORMATERR

Set if an NDL REQUEST uses the RECEIVE <string>
input datas and the characters received do not

<string> specified.

option to
correspond to

check
the



2=25
BURROUGHAS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 NETWORK DEFINITION LANGUAGE
SANTA BARBARA PLANT PeS. 2212 5223
LOSSOFCARRIER

Set if hardware, specifically the data set, reported LOSSOFCARRIER
frequency.

‘LOSSOFISR

Set if hardware reports that data set ready was dropped during an

Set when parity erfor or BCC error is detected while receiving 2a
message.

TIMEDUT

A charazter was not received (on input) or the first character was
not transmitted within the time specified by the adapter.

TRANERR

After "RECEIVE TRANCRECEIVE)"™, the transmission number received was
equal t> the number in the last message from the same station.
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USER TOGGLES

SYNTAX:
CUSER TIGGLE>::z= TOGC<TOG INDEX>]

| LINECTOG [TOG INDEX1)
<TOG INJEX>::= CINTEGER> | <VARIABLE>

SEMANTICS:

106

A variaole number of one=bit fields in the station table can be
reserved for programmer use. They are assignable and accessible by
both RIQUESTs and CONTROLs» but are more useful to REQUESTs since
there 1is one set of TOGs for each station. They must be set by
either an <ASSIGNMENT STATEMENT> or by an <INITIALIZE STATEMENT>.
T0Gs are useful as local data or for communicating with the MCS.
TOGLO0=71 are automatically loaded in the 27-byte internal header of
any message queued for the MCS or user program (including error
messages: e.ge. "TERMINATE INPUT™ or "TERMINATE ERROR"™). TOGGLES can
be reloaded from the header of an output message by INITIALIZE TO0G
{<INDEX>].
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LINECTOG)

A variable number of assignable one-bit fields in the Line table can

be reser
are simil

RESTR
1)
2)

3)

4)

ved for programmer use. Other than location, line

ar to station TOGGLES.

ICTIONS:

A "MAX™ statement in the declaration section

must preceed any TOGGLE indexed by a variable.

No more than the absolute maximum of 100 Line
TOGGLES and 100 station TOGGLES may be used.

TOGGLE indices start at 0 and proceed
sequentially.

In the eveht a "MAX™ statement is not used the
number of TOGGLES will be determined by the
targest index used.

TOGGLES
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USER TALLIES

SYNTAX:
CUSER TALLY>»::= : TALLY [<TALLY INDEX>]
I LINE (TALLY [<TALLY INDEX>1])
I TIMECTALLY)
<TALLY INDEX>:3:= <INTEGER> | <VARIABLE>
SEMANTICS:
TALLY

A variasle number of eight-bit fields in the station table which can
be reserved for programmer use. Assignable and accessible in both

REQUESTs and CONTROLS. They must be set by either an <ASSIGNMENT

STATEMENT> or an <INITIALIZE STATEMENT>. Useful as local data or

MCS coammunication (TALLY[0=2] will be transported in the 27-byte

internal header).

LINECTA_LY)

A variable number of eight-bit fields in the Lline table which can be
reserved for programmer use. Assignable and accessible to both

REQUESTs and CONTROLs.
TIMECTALLY)

20-pit field in station table, assignable and accessible only in
REQUESTs. Normally assigned the value of "TIME™ in input REQUESTs.
Moved by the NC to the internal message header on a "RECEIVE TEXT".

TIMECTALLY) is subject to the same restrictions as user TALLIES.
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STRING FUNCTIONS

SYNTAX:

<STRING FUNCTION>::= <DECIMAL FUNCTION>
I <CONVERT FUNCTION>

<DECIMAL FUNCTION>:: DECIMAL (<EXPRESSION>» <INTEGER>)

<CONVERT FUNCTION>::= CONVERT (<EXPRESSION>)
| CONVERT (<EXPRESSION>,1)

SEMANTICS:

The <DECIMAL FUNCTION> is identical to the SOL/UPL "DECIMAL™. It
converts the value of the <EXPRESSION>, treated as a binary number,
to an IBCDIC string of decimal digits of Llength <integer>. For
example» DECIMAL (4"FF", 3) is converted to the string 255", or
L F2F 5F5". DECIMAL returns a maximum of eight characters even if
the valie of <integer> is greater. If the value of the <expression>
exceeds 24 bits only the low=order 24 bits is usede.

The <CONVERT FUNCTION> converts binary strings of any Llength to
character strings. If ",1" is specified then one <character is

generated for each pit ("0" for binary 0» "1™ for binary 1). The
default 1is & bits to one character (Hexadecimal conversion).
Leading zeroes Will be supplied to fill out leftmost Hexadecimal

positions, if necessary. For example:
1) CONVERT (255,1) = "000000000000000011111111"

2) CONVERT (255) = "00O0OFF™
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EXPRESSIONS
SYNTAX:
<EXPRESSION»::= <TERM>

{ <TERM> <BINARY OPERATOR> <EXPRESSION>
I <EXPRESSION> <BINARY OPERATOR> <TERM>

<TERM>::= <PRIMARY>
: I <UNARY OPERATOR> <PRIMARY>

<PRIMARY>::= (<EXPRESSION>)
<VARIABLE> -
<CONSTANT IDENTIFIER>
<STRING>

<INTEGER>

<LOGICAL VALUE>

<CONSTANT IDENTIFIER>:z:= (SEE CONSTANT DECLARATION)

SEMANTICS:

Expressions are used in the REQUEST and CONTROL sections in various
statements. Note that no distinction is made between logical and
arithmetic expressions. Since REQUEST and CONTROL code is executed
on the SDL-Machine» expressions Llike

(TRUE + 10 NE DISCONNECT) = TALLYIOI

arevsyntactically legal and will execute without run=-time errors.
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OPERATOR PRECEDENCE:

If there are no parentheses to guide evaluation of an expression (as
in "TRJE + 10 NE DISCONNECT™)» operator precedence determines the

order of evaluation. Two rules are wused: (1) equal precedence

operators are evaluated from Lleft to right» and (2) higher

precedence operators are evaluated first. From highest to lowest»

the precedence order 1is:

unary +» unary-={equal precedence)
*, <SLASH>

binary ¢, binary-

LT» LE,» EQ>» NE; GT», GE» =» <» >
NOT

AND

OR

For example "TRUE + 10 NE DISCONNECT * 3" is evaluated as if it had
been written "(TRUE + 10) NE (DISCONNECT « 3)=

EXPRESSION VALUE LENGTH:

I1f no binary operator was useds the length of the value left on the
value stack after expression evaluation is equal to the length of
the primary (i.e. 24 bits for <integer>» 1 bit for "TRUE", etc).
Logical binary operators (AND» UOR) return values whose length s
equal to the Longer of the two operands; arithmetic operators
return 24=bit values. .
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SECTIONS OF AN YDL PROGRAM

SYNTAX:

<NETWORS DESCRIPTION>::=

SEMANTICS:

The sections of an NDL program must appear

sections are required.
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<DECLARATION SECTION>
<REQUEST SECTION>
<LINE CONTROL SECTION>
<TERMINAL SECTION>
<STATION SECTION>
<LINE SECTION>

<FILE SECTION>

in the above order. All
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SYNTAX:

<DECLARATION SECTION>:

<DECLARATION LIST>::

<DECLARATION>z:=

SEMANTICS:

The declaration section

4=-1
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DECLARATION: <DECLARATION LIST>

<DECLARATION>
<DECLARATION LIST> <DECLARATION>
<EMPTY>.

<SIGNAL DECLARATION>
<AUDITFILE DECLARATION>
<CONSTANT DECLARATION>
<NIF NAME DECLARATION>
<MAX TALLY/TOG DECLARATION>

provides a means of specifying global

definitions for the user's Network Controller.

SIGNAL DECLARATION

SYNTAX:

<SIGNAL DECLARATION>::

<SIGNAL
CHARACTZR STRING>::=

SIGNAL = "<SIGNAL CHARACTER STRING>".

<EBCDIC CHARACTER>

<EBCDIC CHARACTER> <EBCDIC CHARACTER>

<EBCDIC CHARACTER> <EBCDIC CHARACTER>
<EBCDIC CHARACTER>
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SEMANTICS:

Signal defines up to three one-character prefixes to be wused in
Station-To-Station MCS communication. Any messages that have text
beginning with one of the signal characters are queued
automatically by the NC for the MCS. This is true even if the MCS
has chosen not to participate in user program-remote file I/0», and
this station is in the remote file.
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AUDITFILE DECLARATION
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SYNTAX:

<AUDITFILE DECLARATION>::=

<FILE AVTTRIBUTE LIST»>::=

<FILE ATTRIBUTE:z:=

A. <LABEL PART>z:=

<FI.E NAME>::=

<FI_E=ID>, <FAMILY-
ID>» <PACK=ID>:3:=

4-3
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AUDITFILE <AUDITFILE IDENTIFIER>
(<FILE ATTRIBUTE LIST>).

<FILE ATTRIBUTE> _
<FILE ATTRIBUTE>, <FILE ATTRIBUTE LIST>

<LABEL PART>
<DEVICE PART>
<BUFFERS PART>
<VARIABLE PART>
<SAVE PART>
<RECORDS PART>
<AREAS PART>
<EMPTY>

LABEL = <FILE NAME>

<FAMILY-ID>

<FAMILY=-ID> <SLASH> <FILE-ID>
<FAMILY=ID> <SLASH> <FILE-ID> <SLASH>
<PACK=ID> <SLASH> <FAMILY-ID>

<SLASH> <FILE-ID>

<EBCDIC STRING>

NOTZ = 10 CHARACTER MAXIMUM ON EACH ID.
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Be <DEVICE PART>::= DEVICE = <DEVICE SPECIFIER>
<DEVICE SPECIFIER>::= DISK (ANY DISK)
! DISKFILE (HEAD PER TRACK)
1 DISKPACK (CENTURY=TYPE)
f DISKCARTRIDGE (CAELUS-TYPE)
i TAPE (ANY TAPE)
I TAPE7Y (7=-TRACK)
I TAPEY (9-TRACK)
I TAPEPE (PHASE=-ENCLOSED)
| PRINTER
1
1

C. <BU7FERS PART>::= BUFFERS = <INTEGER>
De <VARIABLE PART>:z:= VARIABLE
NOTZ - VARIABLE-LENGTH RECORDS
E. <SAVE PART>z:= SAVE = <INTEGER>
NOTZ - NUMBER DAYS TO SAVE FILE
Fe <RECORDS PART>»::= RECORDS = <R£CORD'SPECIFIER>
<REZORD SPECIFIER>::= <RECCRD LENGTH>
. 1 <RECORD LENGTH> <SLASH> <BLOCK LENGTH>
<RECORD LENGTH>::= <INTEGER>
<BLJICK LENGTH>::= <INTEGER>
NOTZ = LENGTHS ARE IN BYTES.
Ge <ARZAS PART>»::= ' AREAS = <NUMBER AREAS>
<SLASH> <BLOCKS PER AREA>
<NUMBER AREAS>::= <INTEGER>
<BLOCKS PER AREA>::= <INTEGER>

NOTZ = DISK FILES ONLY
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SEMANTICS:

Auditfiles are used in <AUDIT STATEMENT>s in the REQUEST section. A
maximum of three auditfiles may be declared. Any auditfile may be
referenced 1in any REQUEST. As far as the MCP is concerned»
auditfiles are simple sequential files opened output by the user's
NC. As such they may be modified at BOJ time by means of Llabel
equation (" ?FILE™ cards). The internal file name is the <AUDITFILE
IDENTIFIER>. Default file attributes are device = disks Label =
<AUDITFILE IDENTIFIER>» buffers = 1 (unbuffered I1/0 is impossible
under MZP control), fixed-length records, save = 30 days. If device
type 1is disk then records = 180/1, areas = 407100 (4000 record
maximum). if device type is TAPE» RECORDS = 180/1. If device type
is PRINTERs» RECORDS = 132/1. The lock bit in the FPB 1is set to
ensure "CLOSE WITH LOCK™ if the NC is DSved.

EXAMPLES:

AUDITFILE AUDITDISK (DEVICE = DISKCARTRIDGE»

LABEL = "PACKNAME"/"MYFAMILY"™/"MYFILE",
BUFFERS = 2» VARIABLEs SAVE =7,
RECORDS = 130710, AREAS = 1/71000).

AUDITFILE DEFAULT C ).

AUDITFILE AUDITTAPE (DEVICE = TAPE, LABEL = "AUDITFILE®"/"A"»
RECORDS = 130/71).

AUDITFILE PRNTR (DEVICE = PRINTER).
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CONSTANT DECLARATION

SYNTAX:

<CONSTANT DECLARATION>»z:= . CONSTANT <CONSTANT DEFINITION LIST>.

<CONSTANT DEFINITION
LIST>»:z:= . <CONSTANT DEFINITION>

I <CONSTANT DEFINITION>, <CONSTANT
DEFINITION LIST>

<CONSTANT DEFINITION>::= <CONSTANT IDENTIFIER>=<STRING>
<CONSTANT IDENTIFIER»>::= <IDENTIFIER>
SEMANTICS:

Constant declaration provides a means of eqguating identifiers with
strings. Subsequent references, occurrences of the identifier cause
the compiler to substitute the equated string. This is useful for
frequently wused strings such as control characters» or common
concatenations of control characters (ie.e. CONSTANT CRLF= 4
*0D250000" for "CARRIAGE RETURN=LINEFEED). Common control
characters have been defined within the compiler by default to the
following Hexadecimal values:

ACK = 2E EOT = 37 NUL = 00
BEL = 2F ESC = 27 POL = 97
CAN = 18 ETB = 26 RS = 1t
CR = 00 ETX = 03 SI = OF
oc1T = 11 FF = 0C SEL = 98
pcz = 12 FS = 1C S0 = 0E
pc3 = 13 FSL = A2 SOH = 01
DC4 = 3C GS = 1D STX = 02
JEL = 07 HT = 05 SYN = 32
DLE = 10 LF = 25 US = 1F
ENQ@ = 2D NAK = 30 VT = 0B
FS = 1C

These identifiers may be redefined to other stringsr but may not be
used as non-constant identifierse.
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EXAMPLES OF CONSTANTS:
I. Valid
CONSTANT NUL = 4700"»
BAD1 = "ERROR™,
RETRANSMIT = "PLEASE SEND AGAIN®.
CONSTANT QUOTE = mwnw,

'II. Invalid

CONSTANT 12KANGAROD = % IDENTIFIER MUST BEGIN WITH LETTER.
12. Z not a stringe.
CONSTANT CLEAR = % RESERVED WORD MAY NOT
% BE USED AS CONSTANT
4"000". = % MALFORMED STRING.
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NIF NAME DECLARATIDN

<NIF NAME DECLARATION>::= . NIF = <FILE NAME>.

SEMANTICS:

The name specified is substututed in the NIF FPB and in the object
file's ®PB for the default name "NDL™/™NIF".

MAX TALLY/TOG DECLARATION

SYNTAX:

MAX TAL.Y/TO0G
DECLARATION>:z:= . MAX TALLY [ <INTEGER> 1] .
( MAX LINE C TALLY [ <INTEGER> 1 ) .
f MAX TOG [ <INTEGER> 1 .
MAX LINE C TOG [ <INTEGER» 1 ) .

SEMANTICS:

The intager specifies the largest allduable TALLY or TOGGLE and
timits the TALLY or TOGGLE section of the line or station table.

RESTRICTIONS:

1) No more than 100 TALLIES or TOGGLES may be
declared, making the largest index 99.

2) If the declared maximum is exceeded by an
integer subscript, a warning will result and the
max imum will be increased.
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REDUEST SECTION

SYNTAX:

<REQUEST SECTION>::= <REQUEST LIST>

<¢REQUEST LIST>:zz= <REQUEST> <REQUEST LIST>
1 <REQUEST>»

<REQUEST>::= . REQUEST <IDENTIFIER>:

<REQUEST STATEMENT LIST>

<SREQUEST STATEMENT LIST>s:= <REQUEST STATEMENT>
I <REQUEST STATEMENT>.
<REQUEST STATEMENT LIST>

<REQUEST STATEMENT>»::= <ASSIGNMENT STATEMENT>
' <AUDIT STATEMENT>
<CASE STATEMENT>
<DISPLAY STATEMENT>
<D0 STATEMENT>

<FETCH STATEMENT>
<FINISH STATEMENT>

<IF STATEMENT>
<INITIALIZE STATEMENT>
SINITIATE STATEMENT>
<NULL STATEMENT>
<RECEIVE STATEMENT>
<TERMINATE STATEMENT>
<TRANSMIT STATEMENT>
<UNDD STATEMENT>
<INCREMENT STATEMENT>
<DECREMENT STATEMENT>

ek NN sm S e G e R e B e M s GBS s
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SEMANTICS:

-eam W sn e en e o m

The REQJEST section 1is a series of Lline discipline routines
(REQUESTSs) which are used Dby the Network Controller in
communicating with the various remote devices. A REQUEST must be
defined for each terminal. If it is possible for a terminal to send
input to the system and receive output from the system then both a
receive and transmit REQUEST must be defined for that terminal. The
REQUEST to be used for each of these conditions is specified by the
terminal's <REQUEST STATEMENT> as discussed in the terminal section
of this product specification.

REQUESTs are treated as I/0 coroutines by the network CONTROLler.
For instancer, when a line CONTROL desires to output a message to a
TC500, the NC selects the correct transmit REQUEST from the TC500
terminal definition and gives it. CONTROL. The TC500 transmit
REQUEST executes the line discipline until the I/0 is successful or
until it detects a serious errorr, at which point the NC regains
control. The REQUEST will also yield control to 'the NC while
hardware I/0 is in progress for the TC500 station. During this time
the NC can process other lines or yield to the MCPr, until the 1I/0
is complete. Thus the NC can handle several datacomm I/0 processes
concurrently. Concurrency is transparent to the REQUEST, however.
REQUESTs are coded as if I/0 were instantaneous.

Four RZIQUEST statements are concerned Wwith transfer of control =--
*D0"™, ™UNDO™, "CASE™» and "IF". NDL has no "GO T70". There 1is no
means of declaring subroutines for a REQUEST, nor may the
programmer declare local variables beyond those defined 1in the
variables section. ‘

REQUESTs are linked to specific terminals by referencing the REQUEST
identifier in the <TERMINAL REQUEST STATEMENT> in  the terminal

section. REQUESTs are reentrantr so two stations using the same

REQUZSYT may be handled concurrently on different lines.
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ASSIZNMINT STATEMENT

SYNTAX:
<ASSIGNMENT STATEMENT>::= <ASSIGNABLE VARIABLE>

‘ . <ASSIGNER> <EXPRESSION>.
<ASSIGNABLE VARIABLE>::= {SEE VARIABLES)
"SEMANTICS:

- e e mem e w

" The <ASSIGNMENT STATEMENT> is the means by which an NDL REQUEST
changes the value of an assignable variable. Examples:

TALLY [O3:==TALLY [11 =~ 3.
TOG [11:=EXCEPTION OR LINE (TOG [£01).
TIME C(TALLY):=TIME.




5=4

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
» COMPUTER SYSTEMS GROUP 81700 NETWORK DEFINITION LANGUAGE
SANTA BARBARA PLANT P.5. 2212 5223

AUDIT STATEMENT

S @ e

SYNTAX:

-

AUDIT <AUDITFILE IOENTIFIER>
(<AUDIT ELEMENT LIST>)..

CAUDIT STATEMENT>::

CAUDIT SLEMENT LIST>::= <MESSAGE>

- <EXPRESSION LIST>
<EXPRESSION LIST>» <MESSAGE>
<MESSAGE>», <EXPRESSION LIST>
<CEXPRESSION LIST>, <MESSAGE>,
<EXPRESSION LIST>

=

[ 1]

¥ <AUDITFILE IDENTIFIER>:z:= (SEE <AUDITFILE DECLARATION
: STATEMENT> IN DECLARATION SECTION)
" <MESSAGI>z:= . BUFFER (<MESSAGE MODIFIER>)
‘ I TEXT (<MESSAGE MODIFIER>)
WORKAREA (<MESSAGE MODIFIER>)

<MESSAG:Z MODIFIER>::= <I0>
- ‘ I <I0>» <INTEGER>

<I0>iz= INPUT
, I OUTPUT
CEXPRESSION LIST>z:= <EXPRESSION>

| <EXPRESSION>, <EXPRESSION LIST>
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SEMANTICS:

-an an wr anon wn W = w

The audit statement is a write to a user~declared file. The data to
be written is the <AUDIT ELEMENT LIST>, formed by concatenating the
specifiad combination of <MESSAGE> and <EXPRESSION LIST>s. If the
concatenated string is shorter than the auditfile record length»
rightmost  blanks will be added; if Llongers rightmost truncation
Wwill occur. See DECLARATION SECTION for the auditfile declaration
- format. ’

<MESSAGE>vbreaks down as follows:

1. "TEXT™ - message excluding the header

2. "BUFFER™ = message including the entire 27-byte
header.

3. "WORKAREA™ = terminal header workareas» length as’
in <HEADER SIZE STATEMENT> in terminal section.

<INTEGER> option in the message modifier tells the NC how many
characters of the <MESSAGE> to audit. Ffor example» this statement
wurites the first 10 characters of the text to FILEA:

AUDIT FILEA (TEXT C(INPUT, 10)).

The default value for <INTEGER> is 0, indicating that the entire
message (up to the auditfile record size) is to be written.

<EXPRESSION LIST> may be included before or after or without
<MESSAG-Z>. The fields resulting from evaluation of each expression
are - concatenated in the order specified. (5ee EXPRESSIONS for the
Length of expression values). The string functions, "DECIMAL™ and
*CONVERT™, are useful here to change TALLIES» TOGGLES, and flags to
easily=orintable format. This example results in a 36-character
string consisting of "TALLY 1 = nnn» INPUT = tttttttttt THATS ALL":

AUDIT FILEA ("TALLY 1 =", DECIMAL (TALLY [11, 3)» ", INPUT=",
TEXT CINPUT», 10), "THATS ALL™). :
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CASZ STATEMENT

<CASE STATEMENT>::= <CASE HEAD> <CASE BODY>

(1]

<CASE HZAD>::= : CASE <EXPRESSION>.

<CASE BJDY>::= _ <REQUEST STATEMENT LIST>
' ‘ <CASE ENDING>

<CASE ENDING>:z:= END CASE.

SEMANTICS:

The <EXPRESSION> serves as an index 1into the List of <REQUEST
STATEMENT>»s, the statement selected is executeds, and the others
ignored. Control is then transferred to the statement following the
<CASE ENDING> unless the statement is an "UNDO"™.

of <EXPRESSION> are from 0 through N-1.
The statements in the List may be any Legal <REQUEST STATEMENT>

allowed in NOL. If the user wishes to execute nothing for a given
value of <EXPRESSION>» the <NuLL STATEMENTY> is appropriate.
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DECIEMENT STATEMENT

SYNTAX:
<DECREMZNT STATEMENT>::= DECREMENT TRAN (<TRAN MODIFIER>).
<TRAN MODIFIER>::= TRANSMIT
I RECEIVE
SEMANTICS:

The Decrement Statement decreases the value of an EBCDIC Decimal
encoded transmission number by 1. It is intended to be wused 1in
systems where the MCS does not set output transmission numbers.

TRAN MODIFIER:

TRAN (TRANSMIT) = QUTPUT TRANSMISSION NUMBER.

TRAN (RECEIVE) - INPUT TRANSMISSION NUMBER.
Example: The transmission number of the Llast output message wWas
*380". DECREMENT TRAN (TRANSMIT) will decrease the value to "379"

(Hexadecimal F3F7F9). The field will be set to all "9"s on
underflow.
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SYNTAX:

<DISPLAY STATEMENT>::=

<EXPRESSION LIST>::=

SEMANTICS:
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DISPLAY <EXPRESSION LIST>.

<EXPRESSION>
I <EXPRESSION>» <EXPRESSION LIST>

Display puts a character string out to the SPO via a communicate.
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D0 STATEMENT

<D0 STATEMENT>::
<D0 HEAD> =

<END PART>:z:=

<IDENTITIER PART>::
<FOREVER PART>::=
<D0 IDENTIFIER>::=

EMANTI»S.
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<D0 HEAD> <REQUEST STATEMENT
LIST> <END PART>

DO <IDENTIFIER PART>
<FOREVER PART>.

END <INDENTIFIER PART>.

<D0 IDENTIFIER>
<EMPTY>

FOREVER
<EMPTY>

<IDENTIFIER>

The DO Statement provides a means of grouping two or more REQUEST
statements (including other <D0 STATEMENT>s) as one statement. This
is useful in <IF STATEMENT>s and <CASE STATEMENT>s. DO Statements
may be nested. The DO-Identifier is optional . Example:

IF TOGC[11 THEN

DO OUTER.

DO INNER FOREVER.

FETCH CHARACTER.
IF CHAR EQ ETX THEN UNDO INNER.

END INNER.
TALLY (11
END OUTER.

TALLY (11 + 1.

FOREVER forces the <REQUEST STATEMENT LIST> to be repeated until an
UNDD or a TERMINATE is encountered.
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RESTRICTIONS:

1. If a <DO IDENTIFIER> is included in the <DO
HEAD>s it must also appear in the <END PART>.

2e If the <D0 HEAD> does not include an identifier.
The <END PART> must not contain one.



5-11

BURROUG4S CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1700 NETWORK DEFINITION LANGUAGE

SANTA BARBARA PLANT P.S. 2212 5223

FETZH STATEMENT

SYNTAX:
CFETCH STATEMENT>::= FETCH <POINTER ADVANCE PART>
: <FETCH OBJECT>.
<POINTER ADVANCE PART>::= 011 1<EMPTY>
<FETCH JBJECT>::= CHAR
I CHARACTER
1 <EMPTY>
SEMANTICS:

FETCH is only used in processing input. Before using FETCH» an
" INITIATE RECEIVE™ should be executed. ALl <FETCH OBJECT>s have the
same meaning - FETCH always loads the character register with the
char act er in the input message addressed by the message pointer.
The message pointer is advanced by 1 character after the FETCH if
the <POINTER ADVANCE PART>» is 1 or <EMPTY>. A zero <POINTER ADVANCE
PART> Lleaves the message pointer unchangedr so a subsequent FETCH
or receive accesses the same character. N.B.: "ENDOFBUFFER™ will be
set if the FETCH is executed with the message pointer set beyond
the Last character in the buffer.
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FINISH STATEMENT

SYNTAX:

<FINISH STATEMENT>::= FINISH TRANSMIT <TRANSMIT
PART>~<TRANSMIT-RECEIVE PART>.

[<TRANSMIT LIST>]

<TRANSMIT PART>::

<TRANSMIT ATTRIBUTE> |
| <TRANSMIT ATTRIBUTE>, <TRANSMIT LIST>

<TRANSMIT LIST>::

"

AN 5 a5 e i e SOl e ke

<TRANSMIT ATTRIBUTE>»::=  ~ <TRANSMIT BASIC ATTRIBUTE>
' I NO <TRANSMIT BASIC ATTRIBUTE>

<TRANSMIT BASIC | |

ATTRIBUTE>:z= » EOT | CR 1| TRANSLATE
<TRANSMIT-RECEIVE
ﬁ PART>::= INITIATE RECEIVE <RECEIVE PART>
| <RECEIVEZ PART>:z:= (SEE INITIATE RECEIVE).
SEMANTIZS:

| "FINISH TRANSMIT™® causes transmission of the output message

| constructed by a series of <TRANSMIT STATEMENT>s. "FINISH TRANSMIT
= INITIATE RECEIVE™ Llinks to the transmit I/0 descriptor a receive
i/0 descriptor which the hardware executes if the transmit
completas without error. (A Write-Flip~To-Read Operation).

The <TRANSMIT BASIC ATTRIBUTE>s set variants in the hardware 1I/0
descriptor; they are instructions to the B1700 Datacomm Hardware.

EOT : EJT is to be treated as a control character.
CR ¢ CR is to be treated as a control character (teletype adapter onty).
TRANSLATE = Translate EBCDIC to ASCII.

" DEFAULTS : Translateér, EOT» no CR
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IF STATEMENT

SYNTAX:
<IF STATEMENT>::= " IF <EXPRESSION> THEN <REQUEST STATEMENT>
<ELSE PART>.
<ELSE PART>::= ELSE <REQUEST STATEMENT>
| <EMPTY> .
SEMANTICS:

The <EX®RESSION> is evaluated, and the statement following the

"THEN™ is executed if the lLeast significant bit of the value 1is

equal to one (true). If the bit is off (false) the "ELSE™ statement

(if present) is executed. In all cases» control passes to the

statement following the IF statement. Any <REQUEST STATEMENT> s

tegal after "THEN" and "ELSE™ including <IF STATEMENT>s», <NULL
0 STATEMENT>s, and <D0 STATEMENT>s. Example:

IF CHAR NE ACK
THEN DO. RECEIVE ADDRESS (RECEIVE).

IF ADDERR .
THEN TERMINATE ERROR. % NO ™ELSE™
END.
ELSE INITIATE RECEIVE.
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INCREMENT STATEMENT

SYNTAX.
<INCREMINT STATEMENT>::= INCREMENT TRAN C(<TRAN MUDIFIER>)
<TRAN MIDIFIER>:z:= TRANSMIT
I RECEIVE
SEHANTICS"

The increment statement provides a means of changing the value of an
EBCDIC encoded transmission number by 1. It is intended to be used
Wwith output transmission numbers in systems where the MCS does not
maintain the numbers. :

TRAN MODIFIER:
@ TRAN (TRANSMIT) - DUTPUT TRANSMISSION NUMBER
TRAN (RECEIVE) - INPUT TRANSMISSION NUMBER
Exémple: The output transmission number of the last message was
"379". "INCREMENT TRAN (TRANSMIT).™ will bump the value to ™330"

(in Hexadecimal notation: F3F8F0). The field will be set to
character zeroes on overflowe.
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INITIALIZE STATEMENT

SYNTAX:
<INIT[A-IZE STATEMENT>::2= IRITIALIZE <ITEM LIST>
“<ITEM LIST>»sz:= <ITEM>
. I <ITEM>, <ITEM LIST>
CITEM>»:2:= TEXT
1 TRAN (RECEIVE)
i TRAN C(TRANSMIT) ‘
1 TALLY I[<TALLY INDEX]
{ TOG [<TOG INDEX>]
I RETRY
SEMANTICS:

~INITIALIZE TEXT™ sets the input message pointer in the NC to the
first oJyte of the input buffer (including the terminal header). It

is dons automatically by "INITIATE RECEIVE" and by a success ful
completion of autopoll. :

wINITIA_IZE TRAN (RECEIVE)™ resets the station input transmission
number to binary zeroes.

wINITIA_IZE TRAN (TRANSMIT)"™ sets the station output transmission
number from the output external message header if a message 15
attached, otherwise to character zeroese.

"INITIA;IZE <TALLY/TOGGLE>"™ sets the listed TALLYS and TOGGLES from
‘the internal 27-byte message header if there is one» else to zero.

»INITIA_IZE RETRY" resets retry to its starting value (See <RETRY
STATEMENT> in STATION section).




BURROUGAS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

INITIATE STATEMENT

SYNTAX:

<INITIATE STATEMENT::=

<INITIATE ACTION>::=

h

<RECEIVE PART>::

<RECEIVI LIST>::=

<RECEIVI ATTRIBUTE>»::=

<RECEIVZI BASIC
ATTRIBUTE>z:=

COMPANY CONFIDENTIAL
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INITIATE <INITIATE ACTION>

RECEIVE <RECEIVE PART>
TRANSMIT

<EMPTY>
(<RECEIVE LIST>)

<RECEIVE ATTRIBUTE>

<RECEIVE ATTRIBUTE>» <RECEIVE LIST>

<RECEIVE BASIC ATTRIBUTE>
NO <RECEIVE BASIC ATTRIBUTE>

CONTROL
TRANSLATE
TIMEOQUT
EQT

CR

PARITY
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SEMANTIZS:

The INITIATE RECEIVE form of the <INITIATE STATEHENT> commands the
adapter (i.e. .LINE) to accept input. :

INITIATZ TRANSMIT sets the output message pointer to the first byte
in the output message buffer,

CONTROL implies that the data will be input into the Lline input
CONTROL workarea as opposed to the input buffere

TRANSLATE attribute causes hardware transtation of data received.
TIMEDUT attribute enables the receive timeout timer.
EOT causes the adapter to treat EOT as a CONTROL character.

CR (telatype adapter only) causes the adapter to treat CR as a
CONTROL character.

PARITY (teletype adapter only) causes parity checking of -each
character. Parity checking on other adapters wWill not be affected
by this optione.

DEFAULTS: TIMEOUT, TRANSLATE, EOT» NO CR» NO CONTROL» NO PARITY.
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NUL. STATEMENT

<NULL STATEMENT>::= <EMPTY>.

The NUL. statement may be used in an IF or CASE where an executable
statement is required but a NO=-0P is desired. Example:

CASE TALLYL31.
IF TOG [31 THEN. Z NULL
ELSE INITIATE INPUT.
« Z NULL
DD. _
<REQUEST STATEMENT LIST>
END.
EN) CASE.

Note that the case contains three executable statements», an IF, a
NULL», and a DO. If TALLY [01 is equal to 1 entering the case, the
NULL path is taken and the case is exited immediately. If TALLY (0]
is equal to 0, the if path is taken. If the THEN branch is taken»
this NULL also results in exit from the case.
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RECZIVE STATEMENT

SYNTAX:
<RECEIVI STATEMENT>:z:= RECEIVE <ITEM LIST>.
<ITEM LIST>::= <ITEM> :

| <ITEM>, <ITEM LIST>
CITEM>::= . ADDRESS <ADDRESS QUAL IFIER>

' I TEXT

I <STRING>

I <CONSTANT>:

I TRAN <TRAN QUALIFIER>
<ADDRESS QUALIFIER>::= (RECEIVE)

I C(TRANSMIT)

I (STATION)
<TRAN QJALIFIER>:z:= | (RECEIVE)

I CTRANSMIT)

<EMPTY>

SEMANTICS:

The reczive statement is used . in input REQUESTs following an
"INITIATE RECEIVE™. Starting with the current setting of the input
message pointers, each item in the <ITEM LIST> is tested against the
correspsznding field in the input message. If they do not agree., the
appropriate <ERROR FLAG> is set. Items are as follows:

ADDRESS

ADDRESS (RECEIVE)/ ADDRESS C(TRANSMIT) refer to the strings specified
in the station's <STATION ADDRESS STATEMENT> (See STATION Section).
If the address in the input message does not agree with the
specifiad address, "ADDERR™ is set.
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ADDRESS (STATION)

The address field in the message will be compared against the
receive addresses of all stations on the current lLine. If no match
is found, ADDERR is set. If a match is founds, the station index is
reset to the matching station (n.b. This has serious implications
for RZQUEST coding - all the variables that are station-specific
are now different. For instance, TALLY ([0-2] and TO0OG [0-7]
reference entirely different fields after a .successful RECEIVE
ADDRESS (STATION)). ADDRESS (STATION) provides the REQUEST  writer
with a means of implementing group potls, contention» and RJE Line
disciplinesr, since this is the only NDL language construct that
permits a REQUEST to change station index at run time and respond
to any of a set of stations which may have originated the current

message.

TEXT

The inpit message pointer is set to the Llast character 1in the
message» on the assumption that a terminating character follows. If
more characters were received than specified 1in the station's
<MAXINPIT STATEMENT>,» ENDOFBUFFER is set. Note: A run error wWill
result  1i1f RECEIVE TEXT is executed after INITIATE RECEIVE
-(CONTRD.).

FORMATERR is set if the corresponding characters don't agree.
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TRAN

TRAN (RICEIVE) /7 TRAN (TRANSMIT) refer to the transmission numbers
of the last input/output message» respectively. If the characters
in the input message are equal to the referenced last transmission
numbers, TRANERR is set. Tran <EMPTY> 1is equivalent to
TRANCRECEIVE).

Example: If a certain terminal uses this input format- SOH, ADDRESS,
TRANSMISSION NUMBER, STXs TEXTS ETX = then it may be checked wWwith
this receive series:

RECEIVE SOH,» ADDRESS» STX» TEXT» ETX.

IF FORMATERR THEN UNDO.

RECEIVE ADDRESS (RECEIVE), TRAN (RECEIVE).
IF ADDERR OR TRANERR THEN UNDO.

RECEIVE S5TX», TEXT» ETX.

IF FORMATERR OR ENDOFBUFFER THEN UNDO.
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TERMINATE STATEMENT

<TERMINATE STATEMENT>::= TERMINATE <TERMINATE DPTION>.

<TERMINATE OPTION>::= DISCONNECT

‘ - ECHO
ERROR
INPUT
INPUT (RETURN)
INPUT C(RETURN» NO BUFFER)
LOGICALICK
NOINPUT
QUTPUT
RELEASE STATION
QUTPUT (RETURN)

SEMANTICS: .

TERMINATE is5 used to exit a REQUEST. Depending on the option
selecteds the TERMINATE may cause buffer allocation/deallocations
message queueing/dequeueing» changes in station statuss, and saving
of the current REQUEST. If state is saved (See "RETURN™ options)
then the REQUEST can be restarted at the statement following the
terminate. If state is not saved (all other options) then the
terminate ends the REQUEST.

ALl REQJESTs must end with a non-state=saving terminate. If none is
supplieds no syntax error will result. Howevers, should control fall
past the last statement in the REQUEST» the compiler automatically
generat2s a TERMINATE ERROR at the end.
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Used in REQUESTs when the last I/0 had an error indicating loss of
connection such as loss of data set ready. A break I/0 with the
disconnect variant is issued. If stations are still enabled on the
liner a new test/wait for ring is sente -

Used in receive REQUESTs to signal completion of an input Lline
discipline. The result index is set to show success ful input. The
27-byte message header is appended to the input text, and the input
message is queued for the MCS/user program, Any output message
still attached is assumed to have been successfully transmitted» so
the output buffer is de-allocated. The line may now be wused for
other I1/0. The REQUEST ends.

INPUT (RETURN)

Used to signal successful reception of a block (not the last) of
input. As in "TERMINATE INPUT™ the message 15 completed and queued.
Another input buffer is allocated. No action 1s taken on attached
output messages. Control is returned to the next REQUEST statement.

Signals successful reception of an input message, but not completion
of ¢the line discipline. Input message is completed and queued. No

new buffer is allocated. No action is taken on attached output

messages. Flow of control returns immediately to the next statement

in seqience. This option 1is intended to be used to overlap

processing of an 1input message by the MCS/user program with

acknowl2dgement of reception by the REQUEST.
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ADDRESS (STATION)

The address field in the message will be "compared against the
receive addresses of all stations on the current line. If no match
is found, ADDERR is set. If a match 1s found, the station index is
reset to the matching station (n.b. This has serious implications
for RZQUEST coding = all the variables that are station=-specific
are now different. For instance, TALLY [0-2] and T0G ({0-71
reference entirely different fields after a .successful RECEIVE
ADDRESS (STATION)). ADDRESS (STATION) provides the REQUEST writer
with a means of lmplementlng group poll. contention» and RJE Lline
disciplines, since this is the only NDL language construct that
permits a REQUEST to change station index at run time and respond
to any of a set of stations which may have originated the current
message.

TEXT

The inpat message pointer is set to the ULlast character in the
message» on the assumption that a terminating character follows. If
more characters were received than specified 1in the station's
<MAXINPIJT STATEMENT>» ENDOFBUFFER is set. Note: A run error will
result ~ if RECEIVE TEXT is executed after INITIATE RECEIVE
-{CONTRD.).

STRING; CUNSTANT

FORMATERR is set if the corresponding characters don't agree.
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-LOGICALACK

The inpast REQUEST is interrupted but not ended and the input message
queued. If LDGICALACK is true for this station and an MCS present,
the input message will be queued for the MCS; otherwise the input
message is queued for the user program and the REQUEST continues.

LDGICALACK is a method of verifying receipt of messages through an
MCS. The Network Controller will not restart if an error s

detected as indicated by the message result:

1. INVALID LSN IN RESPONSE
2. LINE NOT WAITING FOR RESPONSE
3. INCORRECT LSN IN RESPONSE

ouTRUT

Successful completion of an output Lline discipline. A completion
message is queued for the MCS if required. Output buffer and any
attached input buffer are de-allocated. The REQUEST ends.

OUTPUT (RETURN)

Signals successful transmission of a bltock of output, but not
completion of the Line discipline. The old output buffer s
de-allocated, but no action is taken on any attached input buffer.
The state of the REQUEST is saved» and the Lline CONTROL is entered
( LINECCONTROL KEY)=4 ). The CONTROL must restart the REQUEST with
a "CONTINUE"™. When the REQUEST is restarteds, it begins to execute
the statement following "TERMINATE QUTPUT (RETURN)™. The REQUEST
should test the value of "DUTPUTATTACHED™ to determine if another
output message has been attached before trying to transmite.




5=25

BURRIUG4S CORPORATION COMPANY CONFIDENTIAL :
COMPUTER SYSTEMS GROUP B1700 NETWORK DEFINITION LANGUAGE
SANTA BARBARA PLANT P.S. 2212 5223

ECHD

This option is supplied for writing REQUESTs for the initial
shakedodn of an NDL datacomm system. Instead of putting an input
message in the MCS queues »TERMINATE ECHO™ puts the message in the
station's output queue» so the station's output REQUEST can echo it
back. The input REQUEST is ended. ‘

ERROR

Used to inform the NC of an unsuccessful attempt to transmit or
receive. An error message is queued for the MCS or user program. [f
an MCS is present the station 1is marked doun. Attached 1input
buffers are released, while attached output messages are re-queued.

Signals an unsuccess ful attempt to receive inputs, but without errors
(receiving an EOT, for example, ending a conversational Lline
discipline). The input buffer is de=-allocateds and any output
message is re-queued for an output REQUEST. State is lost.
"TERMINATE NOINPUT"™ may be used in a transmit REQUEST just to
re-queu2 the output messajer perhaps to broadcast a message to more
than on2 station.

RELEASE STATION

Releases a station not physically present on one line, making it
available to other lines in the Lline groupe. TERMINATE RELEASE

STATION clears the station table entry STATIONCLINE) to zero.
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TERMINATE OPTIONS
INPUT oUTPUT
MESSAGE MESSAGE STATE OF
0PTION « REQUEST TYPE REQUEST
DISCONNICT LoST LoST LoST ALL
ECHO QUEUED FOR NO ACTION  LOST DEBUGG ING
TRANSMIT
ERROR LOST RE-QUEUED  LOST RECEIVE, TRANSMIT,
| CONVERSATIONAL
: INPUT QUEUED LOST LOST RECEIVE OR
| | | CONVERSATIONAL
f INPUTCRITURN)  QUEUED NO ACTION  SAVED CONVERSATIONAL OR
; (IMMEDIATE  BLOCK RECEIVE
o RETURN)
LOGICALACK QUEUED LOST SAVED RECEIVE
ouTPUT LoST LoST LOST TRANSMIT OR
CONVERSATIONAL
OUTPUTCRETURN) NO ACTION  LOST SAVED CONVERSATIONAL OR
(CONTROL ~ BLOCK TRANSMIT
MUST |
CONT INUE)
RELEASE STATION LOST QUEUED LOST RECEIVE, TRANSMIT
INPUTCRITURN,  QUEUED NO ACTION  SAVED RECEIVE
ND BUFFZIR) CIMMEDIATE
. RETURN)
NOINPUT LoST RE-QUEUED  LOST RECEIVE, TRANSMIT
| IF NECESS.
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TRANSMIT STATEMENT
SYNTAX:

<TRAMSM[T STATEMENT>::=

<ITEM LIST>:2:=

<ITEM>::=

<ADDRESS QUALIFIER>»::=

@ <TRAN QJALIFIER>::=
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TRANSMIT <ITEM LIST>.

<ITEM>
<ITEM>, <ITEM LIST>

ADDRESS <ADDRESS QUALIFIER>
TEXT

<STRING>

<CONSTANT IDENTIFIER>

TRAN <TRAN QUALIFIER>

CHAR

CHARACTER

(RECEIVE)
(TRANSMIT)

(MESSAGE)
(RECEIVE)
(TRANSMIT)
<EMPTY>
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SEMANTICS:

The <TRANSMIT STATEMENT> is used for output to a station. <ITEMS>
are concatenated until the <ITEM LIST> is exhausted. <ITEMS>  from
subsequent <TRANSMIT STATEMENT>s are added to the concatenation
until a2 "FINISH TRANSMIT™ statement is executed, at which time the
entire string is actually sent to the station.

TRAN (RICEIVE)/ ‘ _ '
TRAN CTRANSMIT) - Transmission number in the station table.

TRAN <EMPTY> - Equivalent to TRANCTRANSMID)
TRANCEMPTY> = Transmission number from 27-byte message
header

ADDRESS(RECEIVE)/s ‘
ADDRESSUTRANSMIT) - Address from station table.

CHAR/CHARACTER - Character register.

<CONSTANT IDENTIFER> =
/<STRIN3> = Loads the specified characters.
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UNDJ STATEMENT

SYNTAX:

<UNDD STATEMENT>::=

<D0 OPTION>::=

SEMANTICS:
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UNDC <DOD OPTION>.

<EMPTY>
{ <D0 IDENTIFIER>

The UNDJ statement is used to exit a DO-GROUP. Upon execution of an
UNDO» control transfers to the statement following the do=group's

NENDI.

DO OPTIIJN:

wyNDO." Transfers control out of the innermost DO-GROUP in
which the statement appearse.

"UNDO <IDENTIFIER>.™ Transfers control out of the DO0-GROUP
with the same identifier.

IF TOGLO1 THEN UNDO. % EXITS UN-NAMED DO

IF TOGL11 THEN UNDO. % EXITS T"INNER"™
UNDO OUTER. % EXITS “DUTER™

EXAMPLE:
DD OUTER.
DO.
DD INNER.
END INNER
END .

EN) OUTER.
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CONTROL SECTION

SYNTAX:
<CONTROL SECTION>z:= <CONTROL LIST»>
<CONTRO. LIST>»:z:= | <CONTROL>
I <CONTROL> <CONTROL LIST>
CCONTROL>::= CONTROL <CONTROL IDENTIFIER>:

<CONTROL STATEMENT LIST>

<CONTRO. STATEMENT
LIST>::= v <CONTROL STATEMENT>
| <CONTROL STATEMENT> .
! , <CONTROL STATEMENT LIST>

<CONTRO. IDENTIFIER>::= <IDENTIFIER>
<CONTRO. STATEMENT>::= <ASSIGNMENT STATEMENT>.
0 <CASE STATEMENT>

<CONTINUE STATEMENT>
<DISPLAY STATEMENT>

<D3J STATEMENT>

<IF STATEMENT>

<CONTROL INITATE STATEMENT>
<NULL STATEMENT>

<POLL STATEMENT>

<UNDO STATEMENT>

SEMANTICS:

Each line in an NDL system must have a CONTROL associated with it by
means of the <LINE CONTROL STATEMENT> in the Lline section. The

user-written CONTROL is invoked by the NC when it is necessary to

decide which of a set of contending I/0 functions gets the use of

the Lin2. The duties of a CONTROL are

1. Creation of poll Llists, if any.
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2. Choosing a station on the lLine by testing system

variables (LINE (CONTROL KEY), STATION (QUEUED)»
FREQUENCY» "STATION"™» etc.) or by polling.

3. Initiation or restarting of the REQUEST for the
chosen station.

REQUESTs are treated as I/0 subroutines by CONTROLs. It is the
CONTROL that decides when and for which station a given REQUEST is
to be executed. The REQUEST is invoked by the <CONTROL INITIATE

STATEMENT>.

Unlike REQUESTs» CONTROLs may never save state and  suspend
themselvese. CONTROLs are always entered at the first instruction

‘and run until they execute an <INITIATE STATEMENT> or a <CONTINUE

STATEMENT>, whereupon the CONTFROL is terminated in favor of the NC
or the appropriate REQUEST.

The first thing a CONTROL should do is determine the state of the
Line by checking the value of LINEC(CONTROL KEY). (See SYSTEM STATUS
VARIABLZIS for the meaning of the different values). Certain values
of this item Limit the range of action of the CONTROL or force the
CONTROL to take one course of actione.

Six CONTROL statements (ASSIGNMENT, CASE» DO» IF, NULL, UNDO) are
virtually identical to the corresponding REQUEST statements. The
<CONTROL INITIATE STATEMENT> however serves an entirely different
purpose from the <INITIATE STATEMENT> in the REQUEST sectione.
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CSYNTAX:

<ASSIGNMENT STATEMENT>::= <CONTROL ASSIGNABLE VARIABLE>
‘<ASSIGNER> <EXPRESSION>.

<CONTRO. ASSIGNABLE
VARIABLZI>»z:= . (SEE VARIABLES)

SEMANTIZS:

Used td> change the value of a system variable. The variable to be
assigned, as well as any variables appearing in the expression»
must be referenceable in CONTROLs. Example: ,

STATION:= STATION + 1.

CASZ STATEMENT

SYNTAX:
<CASE STATEMENT>::= CASE<EXPRESSION>.
» <CONTROL STATEMENT LIST>
END CASE.

<CONTRO. STATEMENT
LIST>::= _ <CONTROL STATEMENT>

I <CONTROL STATEMENT>
<CONTROL STATEMENT LIST>»

SEMANTICS:

“Samé as case in the REQUEST section.
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CONTINUE STATEMENT

SYNTAX:

- en e ww -

<CONTINJE STATEMENT>::= CONTINUE.

SEMANTIZS:

The <CONTINUE STATEMENT> is used in conjunction with the "TERMINATE
DUTPUT (RETURN)™ statement in the REQUEST section. It returns
control to the instruction following the previous "TERMINATE
QUTPUTC(RETURN)" statement in the REQUEST section.

DISPLAY STATEMENT

Same as display statement in REQUEST section.
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J0 STATEMENT

SYNTAX:
<DO STATEMENT>z:z= <D0 HEAD>
<CONTROL STATEMENT LIST>
<END PART>
<D0 HEAD>::= D0<DO IDENTIFIER PART>
<FOREVER PART>.
<END PART>::= END <D0 IDENTIFIER PART»>.
<D0 IDENTIFIER PART>::= EMPTY>
! <IDENTIFIER>
<FOREVER PART>»::= <EMPTY>
| FOREVER
SEMANTIZS:

Same as REQUEST section <D0 STATEMENT>.
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IF STATEMENT

SYNTAX:

<IF STATEMENT>::=

<ELSE PART>»::=

COMPANY CONFIDENTIAL
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IF<EXPRESSION> THEN <CONTROL

<ELSE PART>

ELSE <CONTROL STATEMENT>
<EMPTY>

Same as REQUEST section <IF STATEMENT>.

STATEMENT>

NOTE: Variables in the <EXPRESSION> must be CONTROL-referenceable.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP

" SANTA BARBARA PLANT

6=7

COMPANY CONFIDENTIAL
B1700 NETWORK DEFINITION LANGUAGE
P.5. 2212 5223

CDVTRGL INITIATE STATEMENT

SYNTAX:

<CONTRO. INITIATE
STATEMENT>::=

'<INITIATE OPTION>:z:=

<I=-0 OPTION>

[T
"

<AUTOPO_.L OPTION>::=

<AUTOPOLL SLAVE ADDRESS>::=

<IDLE O®TION>::=
<CANCEL OPTION>::=

<DISCONNECT OPTION>::

PN

{

INITIATE <INITIATE OPTION>

<I~0 OPTION>
<AUTOPOLL OPTION>
<IDLE OPTION>
<CANCEL OPTION>
<DISCONNECT OPTION>

INPUT

ourpPurt
INPUTOUTPUT
QUTPUTINPUT
INPUT(NO BUFFER)
OQUTPUT(ND BUFFER)

AUTOPOLL<AUTOPOLL SLAVE ADDRESS>

(<INTEGER>)
<EMPTY>

IDLE
CANCEL

DISCONNECT
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SEMANTICS:

INITIATZ is a statement that (1) ends the CONTROL, and (2) depending
on the options, either starts an I/0 REQUEST», cancels an 1I/0 in

progresss starts hardware autopoll, or idles the Line. The initiate

option executed must be appropriate to the current Line and current

station status. For instance "INITIATE OUTPUT™ if there is no

message  queued for the current station will cause a fatal

run-error. It is the NDL programmer's responsibilty to either test

all relevant conditions before executing an initiatesr, or to

structure - his NDL program so that the INITIATE <cannot be

inappropriate. See following for requirements of each optione.
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!

1-0 OPTION:

ALl I-0 option variants begin a REQUEST. Which REQUEST 1is chosen
depends on the wvariant and the station's <TERMINAL REQUEST
STATEMENTY> as defined in the terminal section.

~ INITIATZ INPUT starts the input REQUEST, attaches an input buffer
and sets INPUTATTACHED to true. The station must be valids readyer
enabledes  and STATION (MYUSE) must allow input (See <MYUSE
STATEMENT> in the station section). Example:

IF STATIONCVALID) AND STATIONCREADY) AND
STATION CENABLED) AND (STATION(MYUSE) NE 2)
THEN INITIATE INPUT.

INITIATZ INPUT(NO BUFFER) also starts the input REQUEST, but no
input baffer is attached. To get an input buffer later, the REQUEST
must execute a TERMINATE INPUTCRETURN). Same requirements as
*"INITIATE INPUT".

INITIATZ QUTPUT starts the output REQUEST, attaches an output
mess ages and sets ODUTPUTATTACHED to true. The current station must
be valid, ready, queued, and STATION(MYUSE) must permit output.

INITIATZ QUTPUT(NO BUFFER) is just lLike INITIATE QUTPUT, but no
message is attacheds, even though one must be queued for output in
order to execute this initiate. To get the message while running-
the REQJEST must execute a TERMINATE OUTPUT(RETURN). '

INITIATZ INPUTOQUTPUT starts the input REQUEST, while INITIATE
QUTPUTINPUT starts the output REQUEST. Otherwise they have the same
effect = both get an input buffer and an output messages and both
set INPUTATTACHED and OUTPUTATTACHED true. The station must be
enabled» wvalids, ready and queuedr and STATION(MYUSE) must equal 3
(I/0). These initiates are wused ¢to start conversational Line
disciplines.
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~AUTOPOLL. OPTION:

This initiate takes the poll string buitt by means of the <POLL
STATEMENT> and fires an [I/3 'starting recirculating “polling
("AUTOPILL™) . Polling continues automatically until a message 1is
received or an error occurs. Then "STATION™ is set to the proper
value and the input REQUEST is entered, as if an "INITIATE INPUT"™
had been excuted. The REQUEST should check for I/0 exception.
Re=initiating autopoll causes polling to pick up where it Left off.
The poll string need only be re-built to add or delete a station.

<AUTOPO_L SLAVE ADDRESS>» is required only when the station may reply
with address different from the polled addressr, as in controller -

slave station configurations. The integer specifies the position of

the first character of the slave station address in the message

received. Note==-the characters in the message are numbered from 1»

so if the address began in the third character of the message» the

integer should equal "3~.

IDLE OPTION:

The lin2 is put in a state of semi-permanent rest. It is marked not
busy bit left ready. While idle» the Lline CONTROL will not be
entered, 50 the Lline will not respond to stations attempting input»
and any messages that were queued for output on the Line at the
time it was idled will not be transmitted. This command might be
used to ease the load on the system by deactivating a line on which
no traffic is expected. Initiate idle terminates the CONTROL (it is
reenterad from the top). The line can be reactivated by 3 events:

1. An MCS "CHANGE™ command to the NC.

2. A file open by a wuser program involving a
station on this Lline, if no MCS is present

3. An output message is queued for a station on
this Line», and this station has no other
"messages queued. ‘
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CANCEL OPTION:

Halts the read I/0 that is presently in progress on this line. Since
a lLline can only perform one task at a time» the Line CONTROL is not
normally entered while an I/0 is in progress. An exception occurs
when

1. The Lline is performing a read that <can go on
indefinitely (autopoll, read with no timeout),
and

2. The Line has no output messages queued» and

3. A messagje 1s now queued for outputs in

contention with the on-going read.

The CONTROL is entered with LINE (CONTROL KEY) equal to 2, giving 1t
an opportunity to stop the read with an "INITIATE CANCEL™. After

cancelling the read» the NC will re~enter the CONTROL with LINE

(CONTRO. KEY) equal to 0.

DISCONNZICT OPTION:

Shuts down a lines, releases associated stations, and hangs up. Used
when all stations no longer require service (not enabled, timing
out, not performing output, etc.).

NUL_ STATEMENT

Same as null statement in the REQUEST section.
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POLL STATEMENT

SYNTAX:
<POLL STATEMENT>::= POLL<POLL ELEMENT LIST>.
<POLL E_EMENT LIST>::= <POLL ELEMENT>
| <POLL ELEMENT>»<POLL ELEMENT LIST>
<POLL ELEMENT>::=  <CONSTANT [DENTIFIER>
. ' 1 <STRING>
| <ADDRESS>
<CADDRESS>::= ADDRESS
: ! ADDRESSCTRANSMIT)
SEMANTICS:

- n n e Snem @ b W -

Used to create a poll string prior to initiating autopoll (See
AUTDPOL. option of <CONTROL INITIATE STATEMENT>). The Lline CONTROL
should cycle through the stations on the linesr executing POLL once
for each station to go in the poll string. A <POLL ELEMENT LIST>
must contain exactly one occurrence of <ADDRESS>. ADDRESS and
ADDRESSCTRANSMIT) are equivalent in the poll statement. The poll
List should be rebuilt when LINE (CONTROL KEY)= 1 (See VARIABLES,

LINECCONTROL KEY)).
RESTRICTIONS:

1. Every <POLL ELEMENT LIST> entered in the same
poll string must have the same total length.

2. Max imum length of a <POLL ELEMENT LIST> is 15
characters.

3. The total length of the poll string should not
exceed the length specified in the <AUTOPOLL
SIZE STATEMENT> in the line section. If it is
exceeded, ENDOFBUFFER is set true.
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4o The <POLL STATEMENT> should be executed only for
stations that are ready, valid, and enabled, and
myuse must permit input.

5e Group poll: If the system includes
controller=-slave stations (TU910 - TU510, for
example), STATION C(TYPE) should be checked to
avoid polling slave stations.

EXAMPLE:

STATION == 1.
DO FOREVER; _
IF STATION (VALID) AND STATION (READY) AND
STATION C(ENABLED) AND (STATION(MYUSE) NE 2) AND
(STATIONCTYPE)NE 1)
THEN POLL EOT, ADDRESS,POL, 4™ 2ET™.
IF ENDOFBUFFER THEN UNDO.
IF STATION EQ MAXSTATIONS THEN UNDGO»
STATION:= STATION ¢ 1.
END.
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UNDJ STATEMENT

<UNDD STATEMENT>::=

<D0 OPTION>::=

SEMANTICS:
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UNDO <DO OPTION>.

<DD IDENTIFIER>
<EMPTY

same as undo in REQUEST section.
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TERMINA_. SECTION

SYNTAX:

<TERMINAL SECTION>::=

<TERMINAL LIST>»::=

<TERMINAL DEFINITION>::=

<TERMINAL DEFAULT>
DEFINITION>::=

<TERMINAL ATTRIBUTE
LIST::=

<TERMINAL ATTRIBUTE
STATEMENT>»:: =

<TERMINAL IDENTIFIER>:z:=

<TERMINAL DEFAULT
IDENTIFIER>::= :

-1
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<TERMINAL LIST>

<TERMINAL DEF INITION>

<TERMINAL DEFINITION> <TERMINAL LIST>
<TERMINAL DEFAULT DEFINITION> <TERMINAL
LIST>

TERMINAL <TERMINAL IDENTIFIER>:
<TERMINAL ATTRIBUTE LIST>

TERMINAL DEFAULT <TERMINAL IDENTIFIER>:
<TERMINAL ATTRIBUTE LIST>

<TERMINAL ATTRIBUTE STATEMENT>.
<TERMINAL ATTRIBUTE STATEMENT>.
<TERMINAL ATTRIBUTE LIST>

<HEADER SIZE STATEMENT>

<MAXINPUT STATEMENT>

<TERMINAL ADDRESS STATEMENT>

<TERMINAL DEFAULT STATEMENT>

<TERMINAL DIAGNOSTIC REQUEST STATEMENT>
<TERMINAL REQUEST STATEMENT>

<TERMINAL TYPE STATEMENT>

<TRANSMISSION NUMBER STATEMENT>

<IDENTIFIER>

<IDENTIFIER>
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RESTRICTIONS:

1. At least one <TERMINAL DEFINITION> must appear in the
<TERMINAL SECTION>. ‘

2. A <TERMINAL DEFAULT DEFINITION> must predede any
reference to it in a <TERMINAL DEFAULT STATEMENT>.

3. The <TERMINAL DEFAULT STATEMENT> may appear in a
<TERMINAL DEFINITION> but not in a <TERMINAL OEFAULT

DEFINITION> (defaults may not be nested).

SEMANTIZS:

The terminal section contains descriptions of every different type
of remote device connected to the wuser's datacomm system. For
example, if the system consists of TC-=500's and TD=700's», two
terminal definitions are reguired in the terminal sections one for
the I2=500 and one for the TD=700. This section is linked to the
rest of the NOL program as follows: Terminals are associated with
REQUEZSTs by the <TERMINAL REQUEST STATEMENT> and the <TERMINAL
DIAGNOSTIC REQUEST STATEMENT>. A station is associated with a
terminal definition by the <TERMINAL STATEMENT> in the STATION
section.
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ATTRIBUTE STATEMENTS:

Only ths <TERMINAL REQUEST STATEMENT> and the <MAXINPUT STATEMENT>
are absolutely required in every <TERMINAL DEFINITION>. Compiler
warnings will be printed if the terminal address, reader size,
typer» and transmission number statements are omitted.

TERMINAL DtFAULT DEFINITIONS:

For terninals which have several common attributess the common
attributes can be grouped in a <TERMINAL DEFAULT DEFINITION>. The
remaining attributes can be listed explicitly under each individual
<TERMINAL 'DEFINITIDN>g and a <TERMINAL DEFAULT STATEMENT> will
complet2 the definition. .
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SYNTAX:

<TERMINAL DEFAULT '
STATEMENT>::= DEFAULT = <TERMINAL OEFAULT IDENTIFIER>

SEMANTICS:

"This statement specifies the identifier of a preceding <TERMINAL
-DEFAULT DEFINITION> . The attributes in the default are added to

the exoalicit attributes contained in the <TERMINAL DEFINITION> in
which this statement appears.

RESTRICTIONS:
1. If a default attribute conflicts with an explicit
attribute in the same terminal definition- the

explicit attribute is given precedence.

2. This statement cannot appear in a <TERMINAL DEFAULT
DEFINITION>. .
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EXAMPLE:

Assume terminals Al» A2» and A3 have the same attributes. A
<TERMINAL DEFAULT STATEMENT> could be used as illustrated below to
simplify the coding of the descriptions of these 3 terminals.

TERMINAL DEFAULT A123DFLT:

REQUEST = TWXREAD:RECEIVE, TWXWRITE:TRANSMIT.
MAXINPUT = 72
ADDRESS = NULL.
TERMINAL Al:

DEFAULT = A123DFLT.
MAXINPUT = 95.
TERMINAL A2: -
DEFAULT = A123DFLT.
ADDRESS = 2
TERMINAL A3:

DEFAULT = A123DFLT.
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TERYINAL ADDRESS STATEMENT

<TERMINAL ADDRESS
STATEMENT>»:z: = : ADDRESS = <RECEIVE ADDRESS>

<TRANSMIT ADDRESS PART>
t ADDRESS = NULL

<RECEIVI ADDRESS»::= <ADDRESS SIZE>

<TRANSMIT ADDRESS PART»>:z=  <TRANSMIT ADDRESS> I<EMPTY>
<TRANSMIT ADDRESS>::= <ADDRESS SIZE>

<ADDRESS SIZE>::= ' 11213

SEMANTICS:

The <TEIMINAL ADDRESS STATEMENT> specifies the number of characters
which are used to address a station associated with a terminal. An
empty <TRANSMIT ADDRESS PART> implies the transmit address is of
the samz length as the receive address. A non-empty <TRANSMIT PART>
indicat2s that the transmit address may be non-identical to the
receive address. If this statement is omitted, both address lengths
are assamed to be zero.
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MAXINPUT STATEMENT

SYNTAX:

<MAXINPJT STATEMENT>z2:= MAXINPUT = <INTEGER>

SEMANTICS:

The <MAXINPUT STATEMENT> applies only to inputs from the terminal
and defines the maximum size (in characters) of an input messagee.
The <INTEGER>» must be less than 4096. This statement is required in
all terminal definitionse. 27 bytes for the header and 5 bytes for
the trailer are added to the maxinput size to determine the input
buffer length. ~
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SYNTAX:

<CHEADER SIZE STATEMENT>::

SEMANTIZS:

The <HEADER SIZE STATEMENT> defines the expected size of
text header (i.e. SOH=-=-=-STX) on input from this terminal.

COMPANY CONFIDENTIAL
B1700 NETWORK DEFINITION LANGUAGE
PeSe

HEADER

2212 5223

<INTEGER>

7-8

the
The

<INTEGE?> must be less than or equal to 27. Size is assumed to
be zero if this statement is omitted.
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TERYINAL REQUEST STATEMENT

SYNTAX:

<TERMINAL REQUEST
STATEMENT>::=

<REQUEST SPECIFIER LIST>::=

<INPUT SPECIFIER>::=

<QUTPUT SPECIFIER>::=

SEMANTIZS:

REQUEST = <REQUEST SPECIFIER LIST>
<INPUT SPECIFIER>

<QUTPUT SPECIFIER>

<INPUT SPECIFIER>, <OUTPUT SPECIFIER>
<OUTPUT SPECIFIER>»» <INPUT SPECIFIER>
<REQUEST IDENTIFIER>: RECEIVE

<REQUEST IOENTIFIER>: TRANSMIT

This required statement Links the terminal with one of two lLine
disciplines (REQUESTs). When input is to be received from a
station, the station's terminal=-table entry is checked and the

REQUEST identified in the

<INPUT SPECIFIER> is calleda.

Similarly on output» the REQUEST from the <0OUTPUT SPECIFIER> is

called.

The <REJUEST LIST> may specify either the input REQUEST or the
output REQUEST», or both. The same REQUEST can be used for both

input and output. For example:

REQUEST = IOTTY33:RECEIVE» IOTTY33:TRANSMIT.
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TRAYSHISSION NUMBER STATEMENT

<TRANSMISSION NUMBER

STATEMENT>z: = 4 TRANSMISSION = <TRANSMISSON NUMBER>
<TRANSMISSTION NUMBER>::= 0 1 11 21 31 NULL
SEMANTICS:

The <TRANSMISSION NUMBER STATEMENT> specifies the Llength of the
transmission number. The number zero and NULL are equivalent and
specify that no transmission number will be wused. A non=NULL
transmission number must be specified if the item ="TRAN" s
mentionad in a REQUEST of the terminale

TERVMINAL DIAGNOSTIC REQUEST STATEMENT

A D R R A R SR R R AR R AN DGR SR SR D WD SR R WP G WO WP AR AR S MG WS SR OB WD 4 e e

SYNTAX

<TERMINAL DIAGNOSTIC
REQUEST STATEMENT>::= DIAGNOSTIC =
<REQUEST SPECIFIER LIST>

SEMANTICS:

This optional statement specifies an alternate REQUEST that can be
used for diagnostic reasons. A "DCWRITE"™ from the MCS is required
to initiate the diagnostic REQUESTs.




7f11

BURROUGHAS CORPORATION | COMPANY CONFIDENTIAL
- COMPUTER SYSTEMS GROUP ’ B1700 NETWORK DEFINITION LANGUAGE
SANTA BARBARA PLANT P.S. 2212 5223

TERMINAL TYPE STATEMENT

SYNTAX:
<TERMINAL TYPE STATEMENT>::=  TYPE = <TYPE NUMBER>
<TYPE NJUMBER>::= : <INTEGER>

SEMANTICS:

On input messages» an eight-bit field in the message header s
automatically set to the terminal type specified for this current
station. The value of <TYPE NUMBER> must be less than 6&4. The
following hardware terminal types are recommended.

1 = TC500
2 = CONRAC (WIDE)

3 = RT2000

4 = TOUCH TONE

5 = TU300

6 = TC3500

7 = DC140

8 = TC4000

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>