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Net wor k St andard Data Specification Syntax
| NTRCDUCTI ON

Thi s docunent defines the basic components of a Network Standard Data
Specification (NSDS) syntax. A NSDS is intended to provide a
mechani smfor specifying all the attributes of a collection of bits.

The definition of a conplete NSDS syntax is expected to require an
extended effort. Therefore the initial scope of this docunment has
been constrained to provide only a basic syntactic environment.

In order to denponstrate a specific use for the NSDS, this docunent

al so provides the conplete syntax for specifying the PATHNAME
attributes of a collection of bits, to the level of a file. Addition
of new subparanters should not be difficult.

In this context, "pathnanme" referes to that information which
specifies the LOCATION of a collection of bits.

The pat hname syntax is essentially the same as that proposed in
RFC 615 (NIC -- 21531,). Mddifications were nade in order to
all ow for graceful addition of other file attributes and to
optim ze use by humans and by processes.

| would like to thank Jon Postel, Jerry Popek, Vint Cerf, JimWite,

Charlie Kline, Buz Oanen, Ken Pogran, Jerry Burchfiel and Tom Boynton
for their suggestions.
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HUVAN AND MACHI NE FACTORS

Since conmputers tend to prefer nore highly structured envireonnents
than do humans, aspects of the NSDS syntax are permtted to be
different for conputers than they are for humans. Specifically:

For conputers (highly-structured node), keyword fields are fixed
l ength and the variable-1ength data subfields are prefaced by a
byte count. Additionally in highly structured node, the possible
contents of data subfields may be nore constrained than for the
sem -structured node

For humans (semi-structured node), keyword subfields are variable
l ength and data subfields are surrounded by delineter characters.
A keyword must be | ong enough to distinguish it from other
keywords. That is, partial-name specification is permitted.

STRUCTURE OF THE GENERAL SYNTACTI C ENVI RONVENT

Overvi ew
A NSDS is prefaced by one or two percent signs, followed by a set of
fields subject to context-free interpretation, and termnated with a

space. Pathnane fields precede any other file attribute
speci fications.

The BNF:
<NSDS> ::= <flag> <pat h> <ot herstuff> <sp>
<fl ag> = %/ %%
<pat h> ;.= pathnane fields, as described bel ow
<otherstuff> ::= fields for specifying data storage and accesss
characteristics, to be defined later.
<sp> .= space.
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Comment s:

The <fl ag> indicates escape-tp-NSDS-syntax. One percent sign
i ndi cates sem -structured syntax, two indicate that highly-structured
syntax i s being used.

Only <flag> nust be considered in relation to any host’s current
syntax. It is not currently known to conflict with any host’s
synt ax.

Excl amation mark (!) is the only other character that seens
perm ssible (on the assunption that the character should be a

graphic). |Its use would cause mnor problens at Miltics; but
nore inmportantly as a graphic, it is too simlar to the nunera
n 1Il .

The basic (highest-level) syntax for individual <path> and
<otherstuff> fields is the sane, as defined below. The renmining

| ower-1evel syntax (including permssible keywords and data subfield
contents) for <otherstuff> fields is left for later.

BASI C UNI TS OF SUBSTRUCTURE

Overvi ew.
A sem -structured field begins with a varying-1length descriptor. The
descriptor is followed by a varying-length data subfield, which is

surrounded by delimeter characters.

Hi ghl y-structured fields have fixed-length descriptors, followed by a
data byte-count, followed by the data

BNF for individual fields:

<field> ::= <machi ne> / <human>

<machi ne> ::= <stru-field>/ <stru-field> <machi ne>

<stru-field> ::= <stru-key> <count> <dat a>

<stru-key> ::= 4-character field definition keyword; see
bel ow.

<count > .. = one-byte binary count of nunber of bytes of
<dat a>.

<human> ::= <h-field>/ <h-field> <human>
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<h-field> = <h-key> <h-rest>

<h- key> ;2= Variable-length field definition keyword; see
bel ow.

<h-rest> ::= <l-delinmr <data> <r-delinp
/[ <l-delinm <data> <r-delinm <h-rest>

<l -delinp ;.= any non-al phabetic printable character that is
not in the succeedi ng <data> subfield and that
is acceptable to the object site. For visua
aesthetics and to facilitate human parsing,
anything <l-delinm> is a |left-bracket character
(<, [, (, =), <r-delinp rmust be the
conpl ementary right-bracket
character (>, 1, ), |).

<r-delinp ;.= either 1) the sane character as <l-delinm or 2)
if the <l-delinm> character is a |eft-bracket
character (<, [, (, -) then its conplenentary
right-bracket (> 1, ), |).

<dat a> ::= any sequence of characters acceptable to the

object site. This is the actual data subfield
with the file, directory, device (or whatever)
attribute val ue.

El abor ati on:

Case is irrelevant to the syntax, though sone sites will care about
case in <data> subfields.

They key (<stru-key> or <h-key>) indicates what part of the NSDS the
next <data> subfield refers to.

<R-delink and <l -delin> are used to delimt the beginning and end of
t he <data> subfi el d.

<Fi el ds> for pat hnames ARE order dependent, but defaulted ones may be
omitted. The order is as indicated for <key>s, below That is,
Net wor k, Host, ... Siteparm

Keywords are used, even though pathnanme attributes are ordered, to
facilitate the addition of new fields and to be consistent with
the syntax for <otherstuff> fields which are expected to be
unor der ed.
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<Fi el d>s or <h-rest> subfields may be repeated, as pernmtted by the
object site. A series of <h-rest> subfields, w thout any <h-key>
subfields is interpreted as a series of <h-field>s with identica
<key>s.

Al so, note that since the syntax does not constrain the contents
of <data> subfields, conpound names within a single <data>
subfield are allowed. The delineter used to separate nanes wthin
a <data> subfield nust be different from<l-delin/<r-delinr and
the sane as that used at the object site, since that is the only
site which will be able to interpret the <data> subfield.

The validity of any conbinations of <field>s is entirely site-
dependent. For exanple, if a site will accept it, an NSDS with a
Host field, and nothing nore, may be permi ssible.

The validity of <data> subfields’ contents is generally site-
dependent. Sone exceptions are noted bel ow.

PATHNAME ATTRI BUTES AND VALUES

The basic syntax does not need to be altered, to create the ability
to specify pathnames. Only <key> val ues need to be defi ned.

Definitions of Pathnane <key>s:

They keyword for semi-structured node is given first, followed by
the keyword for highly-structured node, if different. For

hi ghl y-structured node, keywords that are | ess than four
characters shoul d be padded with bl anks at the right.

Semi H ghly Meaning

NETWORK NET Ref erence to the network (e.g., ARPA)
connected to the HOST that contains or wll
contain the collection of bits.

HOST Ref erence to host mmchi ne that contains or
will contain the collection of bits. Al so see
section on "Nunbers".

PERI PHERAL PERI Peri pheral device being referred to.

VOLUME ID VOL The volurme (e.g., specific tape reel or disk
pack) associated with the named periphera
devi ce.
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DI RECTORY DR

FI LE

TYPE

VERS| ON VER

S| TEPARM SITE

Nane of directory which contains a pointer to
the entity (directory or filenane) specified
in the follow ng <field>.

Basic nanme of the file (data set).

Optional nodifier to the filename. (Tenex
calls it the Extension.)

Optional third party to basic fil enane.
Usual |y used to distibguish updated files.
The <data> subfield will usually contain a
nunber .

A paraneter, such as an access specification
or account number, peculiar to the object
site. The contents of the <data> subfield
nust serve to identify what Siteparmis

i nvol ved. Each site will be responsible for
defining the syntax of Siteparm <data>
subfields it will accept. Note that the

SI TEPARM fi el d all ows specification of other
than pat hnane data (e.g., access and account
nunber).

Sone reserved PERI PHERAL <dat a>s:

The alternate forns are nerely for typing conveni ence and are not
related to the sem/highly structure nodes

DI SK or DSK

ONLI NE or ONL:

TAPE or TAP
TAPE7 or TP7:
TAPE9 or TP9:

DECTAPE or DEC:

Cr ocker

| mredi ate, direct-access secondary
st or age.

VWhat ever i medi at el y- accessi bl e
(measured in fractions of a second)
storage the user accesses by default;
usual Iy di sk.

I ndustry-conpati bl e magnetic tape.
7-Track industry conpatibl e tape.
9-Track i ndustry conpatibl e tape.

DEC Tape.
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OFFLI NE or OFF: Any tertiary storage; usually tape,
t hough "devices" |ike the Dataconputer
are pernissible. The user should
expect to wait mnutes or hours before
being able to access OFFLINE fil es.

LI NE PRI NTER or LPT: Any avail able line-printer.

DOCUMENT PRI NTER or DQOC: Upper/ | ower case line printer,
preferably with 8 1/2" X 11" unli ned
paper.

PAPER TAPE READER or PTR:. Paper tape reader.

PAPER TAPE PUNCH or PTP: Paper tape punch.

CARD PUNCH or PUN: St andard 80-col utmm card punch.
CARD READER or RDR St andard 80-col um card reader.
OPERATOR or OPR: System Operator’s consol e.
CONSULTANT or CON: On-line consultant.

DEFAULTS FOR PATHNAME <DATA> SUBFI ELDS:

Oten, the appropriate default will be the |ast-used value. However,
defaults will generally be context dependent. Consequently, the
following defaults are offered only as guidelines:

Net wor k: ARPA.

Host : The host interpreting the NSDS.

Peri pheral : ONLI NE (DI SK) .

Vol une i d: Cat al ogued system space.

Directory: The user’s current "working" directory, usually set

by the | ogon process.

Fi | enane: None.
Type: None.
Siteparm None.
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NUVMBERS

The foll owing schene is reconmended for specifying numbers in <h-
field> data subfields:

A sequence of nunberic characters, optionally followed by a
character indicating the radix. The default radix is ten. "H'
i ndi cates hexadecimal; "O' (oh) indicates octal; "B" indicates
bi nary; and (gratuitously) "D' indicates deci nal

In <stru-field> data subfields, the nunmber should be pure binary.

Therefore, reference to a host on the Arpanet woul d require one 8-bit
byt e.

GENERAL COMVENTS

The syntax is intended to be adequate for all hosts, so any given
portion of it may be inappropriate for any given host.

A site is expected to pernit specifications in a given field if
that site already has a way of accepting the sane information.

Havi ng two nmodes of specification (highly- and sem -structured)
may prove to be unnecessary. They are defined here nerely as a
conveni ence for experinmentation

| believe that nodifications to the syntax will be gracefu
addi ti ons, rather than whol esal e redesign, and thus can be deferred

for a while. Currently, any undefined attributes nust be specified
in a Siteparmfield.

The first version of the syntax was a m x of Tenex and Miltics
conventions. That is:

(Networ k) [ Host ] Peri pheral : Di rect ory>Fi | ename. Type; Si r epar m
Through visually nore attractive and generally quicker to type, it
| acks extensibility. For exanple, adding a version nunber as a
standard field would be difficult.
It is asserted (conceded) that, as long as extensibility is kept as a

desi gn goal, no standardi zed [sem -structured] syntax will be as
pl easant to use as currently exists on sone systens.
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SOVE SAVPLE PATHNAMES
Pat hnames in NSDS t hat occupy nore than one |ine, below, do so only
because they are too long for a single line. Bracketed numnbers
(e.g., <8>) indicate a single byte with the nunber as its deci nal
val ue. Bl anks (spaces) are indicated by <sp>.
My message file at | Sl (<DCROCKER>MESSAGE. TXT; P770404) :
Sem - structured
% | SI ] D<DCROCKER>F( MESSAGE>T( TXT) S/ P770404/ <sp>
H ghly-structured

994H0ST<1><86>Dl R<sp><8>DCROCKERFI LE<7>MESSAGETYPE<3>TXTS| TE<7>P
770404<sp>

ARPO61. LAD. DOCUMVENT at UCLA-CCN. (Note the use of multiple Directory
fields):

Semi - structured
9% 65] DI Rl ARP061] [ LAD] F[ DOCUMENT] <sp>
H ghly-structured
9%94H0OST<1><65>Dl R<sp><6>ARP061Dl R<sp><3>LADFI LE<8>DOCUMENT<sp>
>udd>ConpNet >Map>Mai | at Mt-Miltics. (Note that the initial NSDS
Directory <data> subfield is enpty, in keeping with Miultics’ nmethod
of starting at the top of its directory structure):
Semi - structured
% (540) DI [] DI [ udd] [ ConpNet ] D( Map) FI L( Mai | ) <sp>
H ghly-structured

9HOST<1><44>Dl R<sp><0>Dl R<sp><3>uddDl R<sp><7>ConpNet DI R<sp><3>
MapFl LE<4>Mai | <sp>

[ This RFC was put into nachine readable formfor entry ]
[ into the online RFC archives by Alan Ford 12/99]
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