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PREFACE

This is the first edition of this format specification and should be
treated as a request for comnments, advice, and suggestions. A great

deal of prior work has been done on conputer aided nessage systens and
some of this is listed in the reference section. This specification was
shaped by many di scussions with nenbers of the ARPA research comunity,
and others interested in the devel opnment of conputer aided nessage
systens. This docunent was prepared as part of the ARPA sponsored

I nternetwork Concepts Research Project at 1Sl

Jon Poste
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1. | NTRODUCTI ON

Thi s docunent describes a format for transmitting structured data
representations of nultinmedia documents. This format is intended to be
used with the Internet Message Protocol in an internetwork nmessage
delivery system That systemis designed to transmit nessages between
processes in host conputers called Message Processi ng Mbdul es (MPMs).
MPMs are |l ocated in several networks and together constitute an

i nternetwork nmessage delivery system The Internet Message Protoco
defines a nmessage as being conposed of an ldentification, a Conmand, and
a Docunent. This report is intended to define the format of such
Docunments. The reader is assunmed to be fanmiliar with the Internet
Message Protocol [1].

1.1. Mbtivation

Conmput er applications are being inplenmented which interact with users
in a variety of media (text, graphics, facsinile, speech). As
conmput er devi ces becone available to process multinmedia information it
becones desirable to use conputers to exchange nultinedia i nformation
bet ween programs and users via vari ous nmechani sns i ncl udi ng conputer
mai | .

1.2. Scope

This format is intended to be used for the transmi ssion of nmultinedia
docunents in the internetwork nessage delivery system but it is
thought that it has a wi der applicability.

1. 3. Term nol ogy

The nmessages are routed by a process called the Message Processing
Modul e or MPM  Messages are created and consunmed by User Interface
Progranms (Ul Ps) in conjunction with users.

The basic unit transferred between MPMs is called a nmessage. A
message is made up of a transaction identifier (which uniquely
identifies the nessage), a command (which contains the necessary
informati on for delivery), and docunent. The docunent is a data
structure.

For a personal letter the docunment body corresponds to the contents of

Post el [ Page 1]



August 1980
A Structured Format for Transm ssion of Milti-Mdia Docunents
I ntroduction

the letter; the document header corresponds to the date I|ine,
greeting, and signature.

For an inter-office meno the docunment body corresponds to the text;
t he docunent header corresponds to the header of the neno.

The conmands correspond to the information used by the Post Office or
the mail roomto route the letter or neno. Sone of the information in
the conmand is supplied by the U P

1.4. Docunent Description

The docunent is conposed of fields. Each field will carry an
identifying name. Typical fields are DATE, TO SUBJECT, and BODY.
Most of the fields will be very sinple, sone will be conplex. The
body field may be quite conplex. For exanple, the DATE is a very
constrai ned character string specifying the date and tinme in | SO
format. A nore conplex exanple is the TOfield which is a list of
mai | boxes, where a nmailbox is itself a property list of address
information itens. The BODY nmay be sinply a character string, or a
very structured collection of data representing information in

di fferent nedia.

The BODY may be structured to indicate a controlled presentation of
multimedia information. There is provision for the inclusion of text,
graphics, facsimle, and voice information in the body of docunents.
The presentation of information units may sequential, independent, or
si nul t aneous.

1.5. O her Wrk
This protocol the benefited fromthe earlier work on nessage protocols

in the ARPA Network [2,3,4,5,6], and the ideas of others about the
desi gn of conputer nessage systens [7,8,9,10,11, 12, 13, 14, 15, 16,17, 18].
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2. SPEC FI CATI ON

The structured format of a docunent is built on the basic data el enents
used in the Internet Message Protocol [1].

2.

1. Documnent

The docunent is a property list of <name,value> pairs called fields.

A few fields are specifically required and many are optional. Sone of
the field values are sinple and a few are quite conplicated. In
particul ar the body val ue nmay be highly structured.

A der nessage systens have considered the docunent to be divided into
a header and a body, and have used keywords to indicate specific
header fields (e.g., date, to, subject). Roughly speaking, this
functionality is provided in this new structured format by considering
the nane part of the <nane,value> pair to be a keyword. |In addition
this new structured format elimnminates the separate treatnent of the
body.

It is inpossible to foresee the many forns docunents will take so the
standard for a docunent header nust be flexible. The approach here is
to define a set of basic fields and allow additi on of whatever fields
are necessary. Features added in this fashion may not be understood
by ot hers.

The m ni num docunent is a property list of the follow ng fields:

Nane Val ue

DATE date string (nane)
SENDER a nai | box

SUBJECT subject string (text)
BODY a data structure

A typical docunent is a property list containing the followi ng fields:

Nane Val ue

DATE date string (nane)
SENDER a nai | box

FROM list of mail boxes

TO list of mmil boxes

CcC list of mmil boxes
SUBJECT subject string (text)
BODY a data structure
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An el aborate docunment mnight contain the followi ng fields:

Name Val ue

DATE date string (nane)
SENDER a nai | box

FROM list of mmil boxes

TO list of mail boxes

cC list of muil boxes
BCC list of mail boxes
REPLY- TO list of mail boxes
SUBJECT subj ect string (text)

COMMENTS comrent string (text)

MESSAGE- 1 D nessage identifier of this nessage (text)

I N REPLY-TO nessage identifier of previous nessage (text)
REFERENCES nessage identifiers of other nessages (text)
KEYWORDS key terns used in this nessage (text)

BODY a data structure

One of the key objects is the nailbox. It appears in the sender

from to, cc, bcc, and reply-to fields. The nailbox is a property
list of objects that conbine to specify a destination recipient for a
message. Most of the <nane, value> pairs that nake up a nmail box are
identical to those used in the deliver conmmand in the Internet Message
Protocol [1]. A few additional <name,value> pairs are defined for use
in a mailbox in the docunent context. |In particular, there is a field
for the real nane of a person in contrast to the "user nane" which
identifies a conputer account.

In addition there is a field to specify a distribution group nane.
Such group nanes are used to indicate that a docunment is being sent to
a group of recipients. This essentially presents an alternate form
for a nmail box which consists of the single <nane,value> pair for the
group nane. There is no required relationship between a group name
mai | box and other mail boxes in the sanme |ist.

For exanple, all of the following situations are all owed:

a mail box list consisting of a single nailbox specifying a
particul ar user,

a mail box list consisting of a single mailbox with a group nane,
a mail box list consisting of a mailbox with a group nane and a
mai | box specifying a particular user, with either the user in or
not in the group

a mail box list consisting of a mailbox with a group nane and a
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several nmail boxes specifying a particular users, with sone users
in the group and sone not,

a mail box list consisting of several mail boxes specifying group
names and a several mail boxes specifying a particular users, with
some users in the groups and some not.

2. Message bjects

In the docunents of messages, we use a set of objects such as mail box
or date. These objects are encoded in basic data el enents. Sone
objects are sinple things like integers or character strings, other
objects are nore conplex things like lists or property lists. The
following is a list of the objects used in nmessages. The object
descriptions are in al phabetical order

Account
The account information. Represented by a nane el enent.
Addr ess

Address is intended to contain the mnimuminformation necessary to
identify a user, and no nore (conpare with mail box).

An address is a property list which contains the follow ng
<nane, val ue> pairs:

nane description

NET net wor k nane

HOST host nane

USER user nane

or:

nane description

VPM nmpmi dentifier

USER user name
Answer

A yes (true) or no (false) answer to a question. Represented by a
bool ean el enent.
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BCC

A list of mail boxes. The addresses of those who receive "blind
carbon copi es" of the nessage.

Body

A data structure. This nay be as sinple as a character string
(represented by a nane or text elenent), or conplex structure of
lists. It may be encrypted in part or in whole. Section 3.3
descri bes sone possible structured bodies.

C
A character. Represented by a nane el enent.
CcC
A list of mail boxes. Wen copies of a nessage are sent to others in
addition to the addresses in the To object, those to whomthe copies
are sent will have their addresses recorded here.
Cty
A city. Represented by a nane el enent.
Comment s
A comrent string. Represented by a text el enent.
Count
A count of itens of sone sort. Represented by a integer elenent.
Country

A country. Represented by a nane el enent.
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Dat e

The date and tine are represented according to the Internationa

St andards Organi zation (1SO reconmendations [19,20,21]. Taken
together the | SO recomendati ons 2014, 3307, and 4031 result in the
followi ng representation of the date and tine:

yyyy- mm dd- hh: nm ss, f f f +hh: nm

Where yyyy is the four-digit year, mmis the two-digit nonth, dd is
the two-digit day, hh is the two-digit hour in 24 hour tinme, nmis
the two-digit mnute, ss is the two-digit second, and fff is the
decimal fraction of the second. To this basic date and tinme is
appended the offset from Greenwi ch as plus or mnus hh hours and mm
ni nut es.

The time is local time and the offset is the difference between

| ocal time and Coordinated Universal Time (UTC). To convert from
local time to UTC al gebraically subtract the offset fromthe |oca
time.

For exanple, when the tine in
Los Angeles is 14:25:00-08:00

the UTC is 22:25: 00

or when the tine in
Paris is 11: 43: 00+01: 00
the UTC is 10: 43: 00

Devi ce

A device nane. Represented by a nane el enent.
Docunent

A property list of fields.
Di stribution G oup

An distribution group is a property list which contains the
fol l owi ng <nane, val ue> pair:

nane description

GROUP  docunent distribution group nane
This construct is used so that a distribution group will be a
speci al case of a mail box.
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Facsimle Structure
A facsinile data structure. Represented by a property list.
File
A file name. Represented by a name el enent.
For mat
A format indicator. Represented by a nane el enment.
From

A list of mailboxes. The Fromis the nane of the author of a
docunent .

Graphics Structure
A graphics data structure. Represented by a property list.
G oup
A docunent distribution group nane. Represented by a nane el ement.
Host
A host nanme. Represented by a nane el enent.
| dent

The identifier of a person, usually their initials. Represented by
a name el enent.

I n- Repl y-To

The message identifier of previous nessage. Represented by a text
el ement .

I nt ernet Address

This identifies a host in the ARPA internetwork environnent. The
internet address is a 32 bit nunber, the higher order 8 bits
identify the network, and the |ower order 24 bits identify the host
on that network [22]. For use in this format the internet address
is divided into eight bit fields and the value of each field is
represented in decimal digits. For exanple, the ARPANET address of
ISIE is 167837748 and is represented as 10,1,0,52. Further, this
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representation may be extended to include an address within a host,
such as the TCP port of an MPM for exanple, 10,1,0,52,0,45.

Keywor ds
The key terns used in this nessage. Represented by a text elenent.
Mai | box

This is the destination address of a user of the internetwork nail
system Mail box contains information such as network, host,

| ocation, and local user identifier of the recipient of the nessage.
The mail box may contain information in addition to the m nimum
required for delivery.

As an exanpl e, when one sends a nessage to soneone for the first
time, he may include many itens to aid in identifying the correct
reci pient. However, once he gets a reply to this nmessage, the reply
will contain an Address (as opposed to Mil box) which may be used
fromthen on.

A mailbox is a property list. A mailbox mght contain the
fol l owi ng <nane, val ue> pairs:

nane description
VPM nmpm i dentifier
NET net wor k nane

HOST host nane

PORT address of MPM within the host
USER user nane (conputer account nane)
PERSON the real name of a person
GROUP  docunent distribution group
ORG organi zati on name

caTyYy city

STATE state

COUNTRY country

ZI P Zi p code

PHONE  phone nunber

The mninmum mail box is an Address or a Distribution G oup.
Message- | D
The message identifier of this nmessage. This is not related to the

MPM nessage identification, but is a UP |long term docunent
identifier. Represented by a text elenent.
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MPM | denti fier
The internetwork address of an MPM This may be the ARPA Internet
Address or an X 121 Public Data Network Address [23]. The
mpmidentifier is a property list which has one <nane, val ue> pair.
This unusual structure is used so that it will be easy to determ ne
the type of address used.
Net
A network name. Represented by a nane el enent.
NLS Bl ock
The information in an NLS node. Represented by a property list.
NLS Node
An NLS bl ock and substructure. Represented by a property list.
NLS Substructure
A list of NLS nodes. Represented by a list.
Gg
An organi zati on name. Represented by a nane el enent.
Par agr aph
A paragraph of text. Represented by a text el enent.
Par cel
The basic unit of voice data. Represented by a bitstr el enent.
Per son
The real nane of a person. Represented by a nane el enent.
Passwor d
A password. Represented by a nane el ement.

Phone

A phone nunber. Represented by a nane el enent.
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Poi nt er

A pointer to information stored outside this data structure. A
property list containing the information necessary to |ocate the
external data, the information necessary to gain access to the
external data, and the information necessary to apply the correct
interpretation to the external data. For exanple, this mght

i ncl ude:
name description
NET net wor k nane
HOST host nane
FI LE file nane
USER user nane (conputer account nane)

PASSWORD  password
ACCOUNT account
FORMAT f or mat
Por t
The address of MPMw thin the host. Represented by a nanme el enent.
Present ati on Descri ptor
A property list of <name,value> pairs, where the nane is an order
i ndicator, and the value is a presentation elenent. The order
i ndi cators are SEQUENTI AL, SI MULTANEQUS, and | NDEPENDENT.
Present ati on El enent
A property list of nedia structures.

Pr ot ocol

The nane of the coding schene used for a medium Represented by a
name el enent.

Ref er ences

The message identifiers of other nessages. Represented by a list of
text el enents.

Repl y-To
A list of mailboxes. Sonetinmes it will be desired to direct the

replies of a nmessage to sone address other than the fromor the
sender. In such a case the reply-to object can be used.
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R 450 Bl ock

The unit of Rapicom 450 data (585 bits). Represented by a bitstr
el ement .

Sender
A nuil box. The sender will contain the address of the individua
who sent the nessage. |n sone cases this is NOT the sane as the
aut hor of the nessage. Under such a condition, the author should be
specified in the from object.
SID
An NLS statenent indetifier. Represented by a integer el enent.
State
A state nane. Represented by a nane el enent.
Subj ect
The subject of the nessage. Represented by a text elenent.
Text Structure
A text data structure. Represented by a property |ist.
To
A list of nailboxes. To identifies the addressees of the nessage.
User
A user nane (conputer account nane). Represented by a nane el enent.
Ver si on
A version nunber. Represented by a index el enent.
Vocoder
A vocoder name. Represented by a nane el enent.

Voi ce Structure

A voice data structure. Represented by a property list.
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X121 Address

This identifies a host in the Public Data Network environment. When
used as a part of identifier, it identifies the originating host of
a nessage. The X121 address is a sequence of up to 14 digits [23].
For use in this format the X121 address is represented in deci mal
digits.

Z1 P

3.

2.

A zip code. Represented by a nane el enment.
Body Structures
3.1. Sinple Elenents

The body could sinply be a single data elenent. For exanple a
single text elenment can represent a |l engthy character string.

<body> : = TEXT
or

text:"this is the actual text of the body"

.3.2. Structured Text

The body coul d be thought of as paragraphs, where each paragraph is
represented by a text elenent. The paragraphs are then the el enments
of alist.
<body> := LI ST (<paragraph>, <paragraph>, ...)
<par agraph> : = TEXT

or

list:(text:"paragraph one", text:"paragraph two", ...)

.3.3. NLS File Exanpl e

It is possible to represent the data fromNLS files in this format.
NLS is a large multipurpose system which operates on structured data
files. The files are tree structured, and there is data associ at ed
with each node of the tree. There are several fields associated
with each node as well.
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An NLS file is:

propli st (
nane: " FI LENAME", nane: <fil e>
nanme: " CREATI ON- DATE", nane: <dat e>
nane: " VERSI ON', i ndex: <ver si on>
nane: " SI D- COUNT", i nteger <count >
nane: " LAST-WRI TER', nane: <i dent >
nane: "OMER', nane: <i dent >
nane: " LAST-WRI TE- TI ME", nane: <dat e>
nanme: " LEFT- NAME- DELI M DEFAULT"
nanme: " Rl GHT- NAME- DEL|I M- DEFAULT"
nane: " SUBSTRUCTURE", <nl s-substructure>
)endl i st

An NLS substructure is:

list:(
<nl s- node>

)endiist

An NLS node is:

proplist:(

nane: "BLOCK", <nl s-bl ock>

nanme: " SUBSTRUCTURE", <nl s-substructure>
)endl i st

An NLS bl ock is:

proplist:(
nane: " LEFT- NAME- DELI M', nane: <c>
nanme: " Rl GHT- NAME- DELI M', nane: <c>

nane: "SI D', integer:<sid>
nane: " CREATOR', nane: <i dent >
nane: " CREATI ON- TI ME", nane: <dat e>
nane: " DATA", <data>

)endl i st
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name: <c>
nane: <c>

file
nane of file

creation date and tine

file version nunber
current SID count
last witer of file
owner of file

last wite date and tine

default nane
delimters
substructure

substructure
node i s defined bel ow

node
bl ock defi ned bel ow
substructure

bl ock

left nane delimter
right name delimter
SI D nunber

st at enent creator
creation date and tine
dat a defined bel ow
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NLS data is:

proplist:( dat a
nane: "<a data nanme>", <type depends on data nane>

)endl i st

For text, data is:

proplist:( dat a
nane: "TEXT", text:"text of statenent” t ext
)endl i st

2.3.4. Miltinmedia Structures

One can conceive of graphical information being displayed along with
a running commentary, nuch as semnars use slides. A slide and its
description are tied together. The coordination of such a
presentation is central to its understanding. This synchronization
shoul d be captured within the docunent structure.

There are three fundanentally different types of tinme ordered
control which are needed within the docunent structure. These are:

Si nul t aneous
Sequenti al
| ndependent

Si mul t aneous data is intended for synchronous presentation. The
inplication is that this data is presented in parallel

Sequential data itens will be presented one at a tine, in the order
listed. The ordering is strictly left to right.

I ndependent data can be presented in any time order. It is not
ordered in any nanner

The data is broken into small information units called presentation
el ements or PEs. The PEs can be conbined in structures to contro
the presentation order. A PEis a property list of elenments
representing informati on of various nedia. For exanple:

<pe> := proplist(
nane: "VO CE", <voice-structure>
nane: " GRAPHI CS", <graphi cs-structure>
)endl i st
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PEs are conbined into |larger control ed presentations by
presentation-descriptors or PDs. A PDis a property list which
specifies the type of time ordering of the PEs in its |ist.

<pd> := <<seq>> | <<sinmp> | <<ind>>
<<seq>> : = nane: " SEQUENTI AL", <pe>
<<si nP> : = nane: "SI MULTANEQUS", <pe>
<<i nd>> : = nane:"| NDEPENDENT", <pe>

A PEis a property list of the nmedia <nane,val ue> pairs, or PDs.

<pe> : = <<text>> | <<voice>> | <<facsinile>>
| <<graphics>> | <pd>

<<text>> := nane:"TEXT", <text structure>

<<voi ce>> : = nane:"VO CE', <voice structure>

<<facsinile>> := nane:"FACSIM LE", <facsinile structure>

<<graphi cs>> : = name: " GRAPHI CS", <graphics structure>
If nore than one <nane, value> pair is present within a PE the nedia
are presented on different output devices in the order specified by
the PE's parent PD. The order of appearance within the proplist is
important only in the event that the parent PD specified sequential
orderi ng.
The structure of multinmedi a nessages which use this schene will be
denonstrated by a few sinple exanples chosen to illustrate a basic

text docunent and the different ordering options. The |last exanple
wi Il suggest sonme nore exotic uses.
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Pl ai n Text Message
A sinmple text body could be represented in a single text data
structure. To give the sinplest exanple of a structured body we
show a sinple text body represented in the nultinedia structure.

<body> : = <pd>

<pd> : = <<seq>>
<<seq>> := nane: " SEQUENTI AL", <pe>
<pe> : = nane:"TEXT", <text structure>

or

proplist: (name:" SEQUENTI AL",

proplist:(
nane: " TEXT", <text structure>
)endl i st

)endl i st
Si nul t aneous Ordering
This ordering option is used to indicate when separate streans are
to be presented in parallel. For exanple, assune GRAPH CS and
VO CE data were to be presented using sinultaneously.

<body> : = <pd>

<<si np>

<pd> :
<<simp> := nane: "SI MULTANEQUS", <pe>

<pe> := nane:"VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>

or

proplist:(
nare: " SI MULTANEQUS"
proplist:(
nane: "VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
)endl i st
)endl i st

Post el [ Page 17]



August 1980
A Structured Format for Transm ssion of Milti-Mdia Docunents
Speci fication

Sequential Ordering

This option is used to indicate sequential tine ordering. The
media in the sub-tree below this PD are not separate streans.
Usi ng agai n the exanpl e above, assume GRAPHI CS and VO CE data were
to be presented using sequential ordering.

<body> : = <pd>

<pd> : = <<seq>>
<<seg>> := nane: " SEQUENTI AL", <pe>
<pe> : = nane:"VA CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
or
proplist:(
nanme: " SEQUENTI AL",
proplist:(

nane: "VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
)endl i st
)endl i st

| ndependent Ordering

It is apparent that some output devices are very slowin
comparison to others. An exanple which denonstrates this is
facsimle. The majority of facsimle devices are slow A
detailed picture transmtted at 9600 baud takes minutes to print.
It is inconvenient for the user to wait on such a device when the
voi ce or text information which acconpanies it is short.

For exanple, if the docunent a facsimle inmage and the text

"Hell o Frank, here’'s a copy of that picture you requested.” The
user need not wait for the picture. The facsimle machine m ght
be spool ed, in which case he would pick up the picture later. In

a sense the picture was tinme i ndependent of the text.
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<body> : = <pd>

<pd> := <<ind>>
<<ind>> := nane:"| NDEPENDENT", <pe>
<pe> : = name:"FACSIM LE", <facsimle structure>

name: " TEXT", <text structure>
or

proplist:(
nanme: " | NDEPENDENT" ,
proplist:(
nane: " FACSI M LE", <facsimle structure>
name: " TEXT", <text structure>
)endl i st
)endl i st

A Stream Exanpl e
By naki ng use of the structure and the sequential ordering option
it is possible to initiate a stream The streamw ||l proceed at

its own pace until concl uded.

<body> : = <pd>

<pd> : = <<seq>>
<<seq>> := nane:" SEQUENTI AL", <pe>
<pe> : = <pd>
<pd> := <<sinp>
<<sinp> := npane:"SI MULTANEQUS", <pe>
<pe> : = nane:"VA CE", <voice structure>

nane: " GRAPHI CS", <graphics structure>
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or

proplist:(
name: " SEQUENTI AL"
proplist:(

name: " SI MULTANEQUS" ,

proplist:(
nane: " VO

nane: " GRAPHI CS",

)endl i st,

<voi ce structure>
<gr aphi cs structure>

CE" 1

name: " SI MULTANEQUS" ,

proplist:(
nane: " VO

nanme: " GRAPHI CS",

)endl i st,

)endl i st
)endl i st

<voi ce structure>
<gr aphi cs structure>

CE" 1

Such a docunent structure suggests a slide presentation

Miultiple Active Stream

This exanple is exoti
use of the structure

Exanpl e

i s possible. By naking
i s possible

¢ but illustrates what
and the simnultaneous ordering it

to start in parallel two or nore separate streans. Each stream
will proceed at its own pace until all are concl uded.
<body> := <pd>
<pd> : = nane: "SI MULTANEQUS", <pe>
<pe> = <pd>
<pd> : = name: " SEQUENTI AL", <pe>

<pe> = <pd>

<pd> :

<pe> :

[ Page 20]

name: " SI MULTANEQUS" ,

<pe>

nane: " VO CE",
<voi ce structure>

name: " CRAPHI CS",
<graphi cs structure>
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or

proplist:(
name: " SI MULTANEQUS" ,
proplist:(
name: " SEQUENTI AL",
proplist:(
nare: " SI MULTANEQUS" ,
proplist:(
nane: "VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
)endl i st,
name: " SI MULTANEQUS" ,
proplist:(
name: "VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
)endli st,

)endl i st
nanme: " SEQUENTI AL",
proplist:(
name: " SI MULTANEQUS" ,
proplist:(
name: "VO CE", <voice structure>
nane: " GRAPHI CS", <graphics structure>
)endl i st,

yend! i st
)endl i st
)endl i st

2.3.5. The Media

So far no explicit description has been given for the nedia cl asses

which fit into a PE. It is not known what types of nedia will be

supported in the various docunent stations in the future. Those for

whi ch support is in part already avail able are:

TEXT
VA CE
FACSI M LE
GRAPHI CS

Standard formats for data in each of these nedia nust be defined
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2.

3.6. TEXT

The text data nmay be structured according to a variety of protocols
(yet to be defined). The top level of the data structure is a
property list which identifies the protocol, and the version of that
pr ot ocol

nane: " TEXT", proplist:(
nane: " PROTOCOL", <protocol >,
nane: " VERSI ON', <versi on>
nane: " DATA", <data>
)endl i st

The first protocol is called PARAGRAPH, and the data is a list of
par agr aphs, where each paragraph is a text el enent.

nane: " DATA", list:(

text: <paragraph>
text: <paragraph>

)end! i st

.3.7. VACE

Since a good deal of research has been done towards inplenenting the
transm ssion of voice data on the ARPANET, the Network Voice
Protocol (NVP) provides the basis for the standard for voice data

[ 24].

Voi ce data a property list which specifies the vocoder being used,
the transm ssion protocol and the parcel data. The parcel data form
is specific to the protocol used and is grouped in lists.

nane: "VO CE", proplist:(
nane: " VOCODER', <vocoder>
nane: " PROTOCOL", <protocol >,
nane: " VERSI ON', <version>
nane: " DATA", <data>
)endl i st

The NVP protocol has a nunmber of paraneters, the version nunber
specifies a certain set of the paraneters used by the vocoder
hardware and software to set up timng and define the type of coding
used. It is not expected that within a docunent the version nunber
wi | I change.
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NVP itself supports negotiation of these paranmeters to insure both
ends of a network speech connection ’'understand’ one another. Since
no such interactive negotiation is possible in a docunent system
negoti ati on capabilities have been excluded. As differing hardware
becones avail abl e new versi ons nay be defi ned.

For the NVP protocol the data list will take the followi ng form

nane: " DATA", list:(
bitstr: <parcel >
bitstr: <parcel >

)end! i st

The items in the list are parcels. The individual parcels are bit
string data el enments whose contents and |l ength are predefined by the
versi on nunber. The nunber of parcels in a parcel group is
available fromthe itemcount in the enclosing |list header.

2.3.8. FACSIMLE

There are a nunber of facsinile devices in use. Wile standards are
bei ng established by CCTT [25], of the devices avail abl e today nmany
are inconpatible due to proprietary conpression algorithns. The
description of fax data will allow for the possibility of several
protocol s.

nane: "FACSI M LE", proplist:(
nane: " DEVI CE", <devi ce>,
nane: " PROTOCOL", <protocol >,
name: " DATA", <data>
)endl i st

There are few facsinile devices interfaced to conputers though, and
the existing experinents in the ARPANET all use the RAPICOM 450. A
first facsimle standard format will be based on the data structure
used for this machine [26]. That is, for device RAPI COM50 and
protocol BLOCK, the data will be:

nane: " DATA", list:(
bi t str: <r 450- bl ock>,
bi t st r: <r450- bl ock>,

)end! i st
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Where an r450-block is a 585 bit unit.
2.3.9. GRAPHI CS

The situation for graphics bears nmuch sinilarity to facsimle.
Devi ces on the market today have a variety of user interfaces and
options. A simlar structure is defined.

nane: " GRAPHI CS", proplist:(
nane: " DEVI CE", <devi ce>,
nane: " PROTOCOL", <protocol >,
namne: " DATA", <data>
)endl i st

There are several candidate protocols for use in describing graphics
data in documents. One is the Network G aphics Protocol [27],
another is the G aphics Language [28,29], and a third is the

SI GGRAPH Core System [ 30].

[ Page 24] Post el



August 1980
A Structured Format for Transm ssion of Milti-Mdia Docunents

3. EXAMPLES & SCENARI OS
Exanpl e 1. Text Exanple
Suppose we want to send the follow ng nessage:

Dat e: 1979-03-29-11: 46-08: 00
From Jon Postel <Postel @ SIF>
Subj ect: Meeting Thursday

To: Danny Cohen <Cohen@ Sl B>
CC. Linda

Danny:
Pl ease mark your cal endar for our neeting Thursday at 3 pm
--jon.

It will be encoded in the structured format. The following will
present successive steps in the top down generation of this nmessage.
The identification and conmand portions of the nessages will not be
expanded here (see [1]).

1. nessage
2. (identification, comrand, document)

3. (ID:<<identification>>,
CMVD: <<command>>,
DOC. ( date, from subject, to, cc, body))

4. (ID <<identification>>,

CMVD: <<commrand>>,

DCC. ( DATE: dat e,
FROM from
SUBJECT: subj ect,
TGO to,
CC: cc,
BODY: body) )

5. (ID: <<identification>>,

C\VD: <<commrand>>,

DOC. ( DATE: 1979- 03-29-11: 46-08: 00,
FROM ( NET: ARPANET, HOST: | SI F, USER: Post el , PERSON: Jon Postel),
SUBJECT: Meeting Thursday,
TO  (NET: ARPANET, HOST: | SI B, USER: Cohen, PERSON: Danny Cohen),
CC. (NET: ARPANET, HOST: | SI F, USER: Li nda) ,
BODY:

Danny:
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Pl ease mark your cal endar for our neeting
Thursday at 3 pm

--jon.))

6. PROPLI ST:
(ID:<<identification>>,
CVD: <<commrand>>,
DCC.
PROPLI ST: (
DATE: 1979- 03-29-11: 46- 08: 00,
FROM
LI ST: (
PROPLI ST: (
NET: ARPANET,
HOST: | SI F,
USER: Post el ,
PERSON: Jon Post el ,
) ENDLI ST,
) ENDLI ST,
SUBJECT: Meeting Thursday,
TO
LI ST: (
PROPLI ST: (
NET: ARPANET,
HOST: | SI B,
USER: Cohen,
PERSON: Danny Cohen,
) ENDLI ST,
) ENDLI ST,
CC.
LI ST: (
PROPLI ST: (
NET: ARPANET,
HOST: | SI F,
USER: Li nda,
) ENDLI ST,
) ENDLI ST,
BODY:
Danny:

Pl ease mark your cal endar for our neeting
Thursday at 3 pm

--jon.
) ENDLI ST
) ENDLI ST

1980
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7. proplist:(
nane: "1 D', <<identification>>,
nane: "CVD', <<conmand>>

name: " DOC',
proplist:(
name: "DATE", nane:"1979-03-29-11: 46-08: 00"
name: " FROM',
[ist:(
proplist:(

name: "NET", nane:" ARPANET",
nane: "HOST", nane:"I| Sl F"
nane: "USER', nane: " Postel ",
nanme: " PERSON', nane:"Jon Postel"
)endl i st,
)endl i st,
nane: " SUBJECT", text:"Meeting Thursday",
nane: " TO',
list:(
proplist:(
nanme: " NET", nane:" ARPANET",
nanme: " HOST", nane: "I SI B"
nane: "USER', nane: " Cohen",
nane: " PERSON', nane: " Danny Cohen",
)endl i st,
)endl i st,
nane: " CC',
list:(
proplist:(
nane: "NET", nane:" ARPANET"
nane: " HOST", nane:"I| Sl F"
nane: "USER', nane: "Li nda"
)Yendl i st,
)endl i st,
nane: " BODY",
t ext: " Danny:

Pl ease mark your cal endar for our
nmeeting Thursday at 3 pm

--jon."

)endl i st
)endl i st
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Exanple 2: Ml tinmedi a Exanpl e

proplist:(
nane: "1 D', <<identification>>,
name: "CMVMD', <<conmmand>>

name: " DOC",
proplist:(
nane: " DATE", nane:"1980-08-06-11: 46-08: 00"
nane: " FROM',
list:(
proplist:(

name: "NET", nane:" ARPANET",
nanme: " HOST", nane: "1 SIF"
nane: " USER', nane:"Postel ",
nane: " PERSON', nane: "Jon Postel "
)endl i st,
)endl i st,
nane: " SUBJECT", text:"Miltinedia Test Message"
nane: " TO'",
list:(
proplist:(
nane: " GROUP", name: "Ml tinedia Experinment List",
)endl i st,
)Yendl i st,
nane: " CC",
list:(
proplist:(
nanme: " NET", nane:" ARPANET"
name: " HOST", nanme:"| S| F"
nare: "USER', nane:"Li nda"
)endl i st,
)endl i st,
nare: " BODY",
proplist:(
name: " SEQUENTI AL",
proplist:(
name: " TEXT",
proplist:(
name: " PROTOCOL", nane: " PARAGRAPH'
nane: "VERSI ON', index:"1",

nane: " DATA",
list:(
text:"This is a test of nultinedia mail.
text:"l hope you like it."
)endl i st
)endl i st

1980
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nane: " SI MULTANEQUS" ,
proplist:(
nanme: " VA CE",
proplist:(
nane: " VOCODER', nane: <vocoder >,
nane: " PROTOCCL", nane: " NVP",
nane: " VERSI ON', index:"1",
nane: " DATA",
list:(
bi tstr: <parcel >
bi tstr: <parcel >

)endl i st
)endl i st
name: " GRAPHI CS",
proplist:(

nane: "DEVI CE", nane: <devi ce>
nane: " PROTOCOL", nane: <pr ot ocol >,
name: "VERSI ON', i ndex: <versi on>,
nane: " DATA", <dat a>
)endl i st
)endl i st
)endl i st
name: " SEQUENTI AL",
proplist:(
name: " TEXT,
proplist:(
nanme: " PROTOCOL", nane: " PARAGRAPH'
nane: " VERSI ON', i ndex:"1",
name: " DATA",
list:(
text:"That was supposed to be sone voice
and graphics in parallel."

text:"--jon."
)endl i st
)endl i st
)endl i st
)endl i st
)endl i st

)endl i st
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