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MESSAGE FORMS | N COVPUTER NETWORKS

I NTRODUCTI ON

Net wor k commruni cati on between conputers is becom ng increasingly
i mportant. However, the variety of installations working in the area
probably precludes standardi zati on of the content and formof inter-
conput er nessages. There is sonme hope, however, that a standard way
of defining and describing message forns can be devel oped and used to
facilitate conmmuni cati on between computers. Just as ALGOL serves as
a standard vehicle for describing nunerous algorithns, and BNF serves
as a standard for describing | anguage syntax, a nessage description
| anguage woul d be useful as a standard vehicle for defining nessage
formats.

Consi der abl e progress has been made at the |ow | evel of nessage
handl i ng protocol and one can expect the ASCI| protocols to be used.
The di scussion which foll ows assunmes that the nmechanics of exchanging
nessages, check suns, repeat requests, etc., have been worked out.
The topic of concern is how to describe the content and intent of a
bi nary nessage body when the network header and trailer details have
been stripped of f.

Most attenpts at describing the content of binary messages
junp imediately into a consideration of the bit codings to be used.
Long, thin rectangles are drawn to represent the binary bit stream
this streamis sliced up into boxes, and tables generally describe
the bit options for each box. A better approach would be to provide
a synbolic method for describing nessages. The synbolism by
avoi ding i medi ate references to specific bit details, should help
one’ s understandi ng of the nmessage content and the alternatives
avai l abl e in the nessage body. Wen the basic formof the binary
nessage body is clear, the coding details of the actual bit fields
can be shown.
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Descri bing a binary nessage body is not nuch different from
describing a text body or |anguage. Text assunes fixed bit fields
each contai ning one character. Standard | anguage descri ption nethods
(BNF) then show how t he characters can be concatenated and what
interpretation should be placed on character groups. Binary nessage
descriptions require the additional capacity of defining various size
fields in the message and the interpretation to be placed on the bits
contained in the field.

A message description is initially intended as a reference standard
to be witten down on paper and nade avail able to new users of a
conputer network. Fromthis standard, the new user can discover the
kind and formof the binary data bei ng exchanged over the network.
Once this is known, the prograns necessary for using the network
facilities can be created. Later on, in an established network, one
can envision the pronul gati on of standards for newly devel oped binary
formats via the exchange of ASCI| text nessages over the network
itself instead of on paper through the mail. Still farther into the
future, the text of a binary fornat standard coul d be used as input
to conpiler-like programs which automatically create data translation
prograns for converting one binary format to another. Right now,

t hough, sone kind of binary data description nethod, however trivial
i s desperately needed.
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A SUGGESTED BI NARY FORMAT DESCRI PTI ON METHOD

The basi c conponent of a binary nessage is a sinple field
consi sting of a consecutive nunber of bits in the message. Binary
messages consi st of concatenated fields. A format description for a
bi nary nessage will consist of a title and four declarative sections.

1) Symbolic nanmes are declared for all the different kinds of
fields found in the binary format being defined.

2) Synbolic names are declared for commonly used val ues of
particul ar fields.

3) The |l egal ways of concatenating fields are indicated.

4) The nunber of bits in each field and any special considerations
of bit codings are decl ared.

The following is a conplete exanple of a binary nessage description
for a trivial kind of pictorial data.

Title: Illustrative graphic data format for a hierarchally
structured picture of lines and points.

Si npl e Fiel ds:
OPT - Option Control Field

COORD - Nurmerical Coordinate Val ue
I D - ldentnunber for group of picture parts
COUNT - Nunmber of units in nessage

Fi el d Equi val ent s:
PHDR <- '2' OPT
LHDR <- 4 OPT
GRPHDR <- 1" OPT
GRPEND <- '3 OPT
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Characterizations:
CPAI R <- COORD = 2
PO NT <- PHDR + CPAIR
LI NE <- LHDR + CPAIR = 2
PARTS <- PO NT/ LI NE/ PARTS + PARTS
PIXUNIT <- GRPHDR + | D + PARTS + GRPEND
PIXMSG <- '5" OPT + NN COUNT + PIXUNFT = N+ "0 OPT
Sinple Field Sizes:
oPT 3
COORD 14
I D 9
COUNT 6

Decl aration of Sinple Fields

The declaration of a sinple field includes a synbolic
nane, and for lack of a better way, an English description of what
the contents of the field represent. For exanple:
Si npl e Fiel ds:
F1 - Geometric Options
EXP - STD Number - Exponent
COORD - STD Nunber - Geonetric Coordinates

Representing Field Val ues
A field with a specific value can be represented by a nunber in
single quotes followed by the field name. A nunber consists of
standard digits construed as binary if zeros and ones. Qher nunbers
nust be foll owed by a base indicator unless no confusion is possible;
Qis octal, Dis deciml.

Exanpl e:
1001 F1
'300D COORD
'27Q EXP

Field val ues are integer nunbers assigned such that the |east
significant bit is sent first. Only that part of the nunber which
fits the field is used. Appropriate sign extension is needed for
negative numbers and for nunbers whose bit representation is snaller
than the field.
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Sinple Field Equival ents
The declaration of a Sinple Field Equival ent provides a synbolic
name whi ch represents a particular field with a specific val ue.
Exanpl e:
Fi el d Equi val ent s:
Cl <- "1001" F1
C2 <- "1010" F1

Characterizati on Statenent

A characterization statenent defines a conplex field (message or
nmessage part) by indicating how other fields can be conmbined and is
simlar to a definition statenment in BNF. The left side is a conpl ex
field nane separated (by <-) fromthe concatenation indications on
the right. Field names or equival ent nanmes are concatenated by plus
(+), alternatives indicated by slash (/). Slash has precedence over
plus so that A+ B/C neans A followed by either B or C. Alternatives
must be distinguishable in their own right.

Characterization statenent parts can be grouped in the norma
manner by parentheses. (A + B)/C neans either A followed by B or C

Repetition Indicators
Repeat ed occurrences of a field may be indicated by follow ng the
field nane with an equal sign (=) and a nunber. For exanple:
CPAIR <- (COORD = 2) i.e. exactly two COORD fields
PPAIRS <- (Cl1 + CPAIR = 10D) / (C2 + CPAIR = 40D)

Assignments Wthin a Characterization Statenent
Sinple fields interpretable as integers can be assigned to a
variable within the right side of a characterization statenent. This
vari abl e can then be used as a repetition indicator. Exanple:

M5 <- Nl1. EXP + CPAIR = N1
i ndicates that M5 consists of field EXP interpreted as an integer and
then exactly that number of CPAIRS. All variables are global in
scope.

Condi tional Fields
Wthin a characterization statenment a field may or may not
occur depending on the contents of some other previous field. This
situation is indicated by assigning a | abel to the deternining field.
The conditional occurrence is then indicated by enclosing a condition
expression and the optional field description in brackets ([ and ]).
For exanpl e:

[ Page 6]



RFC 31 Bi nary Message Forns February 1968

SS <- V:F1 + CPAIR + [V = Cl1 > PPAI RS]
whi ch defines a fornat of 2 and perhaps 3 fields.

a) Field F1 | abeled V fol |l owed by

b) Field CPAIR fol | owed by

c) Field PPAIRS if the first field (V) was Cl; otherwise, this
third field is not present in the nessage.

Conditional Alternatives

Al ternatives selected by the contents of some previous field rather
than by the contents of the alternative field itself are indicated by
an extension of the conditional field notation. For exanple:

SM:= W: F1 + CPAIR+ [W=Cl1 > CPAIR/ C2 > PPAIRS /
The deternmining field occurs at the beginning of the conditiona
alternative and each alternative then includes its value for the
deternmining field and the alternative field then present.

Size of Sinple Fields
A separate field size declaration is provided.
Sinple Field Sizes:

F1 4
EXP 7
COORD 12

This size declaration should appear at the end of the
nessage description; thus, forcing the reader to postpone an early
consi deration of bit details. xnmodmap -e "add | ock = Caps_Lock"

[ This RFC was put into machine readable formfor entry ]
[ into the online RFC archives by Dave Bachmann 1/98 ]
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