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| ESG Not e

The | ESG bel i eves use of this nedia type is only appropriate in
situati ons where the producer is fully aware of the capabilities and
limtations of the consunmer. |In particular, this nmechanismis very
dependent on the producer know ng when the consuner will need a
particul ar conmponent of a multipart object. But consumers
potentially work in many different ways and different consunmers may
need different things at different tines. This nechani sm provides no
means for a producer to determ ne the needs of a particul ar consumner
and how they are to be accommopdat ed.

Al ternative nmechani sns, such as a protocol based on BEEP which is
capabl e of bidirectional comunicati on between the producer and
consuner, should be considered when the capabilities of the consuner
are not known by the producer.

Abstract

The Application/Vnd. pwg-nul ti pl exed content-type, |ike the

Mul ti part/Rel ated content-type, provides a nmechanismfor representing
obj ects that consist of multiple conponents. An
Application/Vnd. pwg-nul ti pl exed entity contai ns a sequence of chunks.
Each chunk contains a M ME nessage or a part of a MM nessage. Each
M ME nmessage represents a conponent of the conpound object, just as a
body part of a Multipart/Related entity represents a conponent. Wth
a Miltipart/Related entity, a body part and its reference in sone

ot her body part nay be separated by many octets. Wth an
Application/ Vnd. pwg-mul ti pl exed entity, a nessage and its reference
in some other nessage can be nade quite close by chunking the nmessage
containing the reference. For exanple, if a |long nessage contains
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references to i mages and the producer does not know of the need for
each image until it generates the reference, then

Appl i cation/ Vnd. pwg-mul ti pl exed all ows the consunmer to process the
reference to the imge and the inmage before it consunes the entire
| ong nessage. This ability is inmportant in printing and scanning
applications. This docunent defines the Application/Vnd. pwg-

mul ti pl exed content-type. It al so provides exanples of its use.
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1. Introduction

The sinple M ME content-types, such as "text/plain" provide a
mechani sm for representing a sinple object, such as a text docunent.
The Multipart/Rel ated [ RFC2387] content-type provides a nechanism for
representing a conmpound object, such as a text docunment with two gif
i mages.

A compound obj ect consists of nultiple conponents. One such
conmponent is the root conponent, which contains references to other
conmponents of the conpound object. These conponents may, in turn,
contain references to other conmponents of the conpound object. For
exanpl e, a conpound obj ect could consist of a root htm text
conmponent and two gif inmage conmponents -- each referenced by the root
conponent .
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A compound obj ect and a conponent are both abstractions. For
transni ssion over the wire or witing to storage, each needs a
representation. A "Miltipart/Related entity" is one possible
representation of a conmpound object, and a "body part" is one
possi bl e representati on of a conponent.

However, the Multipart/Related content-type is not a good solution
for applications that require each conmponent to be close to its
corresponding reference in the root conponent. This docunent defines
a new M ME content-type Application/Vnd. pwg-nul tipl exed that provides
a better solution for sonme applications. The Application/Vnd. pwg-

mul ti pl exed content-type, like the Miltipart/Rel ated content-type,
provi des a common nechani smfor representing a conpound object. A
Mul tipart/Related entity consists of a sequence of body parts
separated by boundary strings. Each body part represents a component
of the conpound object. An Application/Vnd. pwg-nultiplexed entity
consi sts of a sequence of chunks, each of whose length is specified
in the chunk header. Each chunk contains a nessage or a part of a
nmessage. Each message represents a conponent of the conpound object.
Chunks fromdifferent nmessages can be interleaved. HITP is the
typical transport for an Application/Vnd. pwg-nul tipl exed entity over
the wire. An Application/Vnd. pwg-multiplexed entity could be stored
in a Mcrosoft HTM. (nessage/rfc822) file whose suffix is .nht.

The foll owi ng paragraphs contain three exanples of applications. For
each application, there is a discussion of its solution with the

Appl i cation/ Vnd. pwg-mul ti pl exed content-type, the Miltipart/Rel ated
content-type and BEEP [ RFC3080] .

Exanple 1. a printing application. A Producer creates a print stream
that consists of a very long series of page descriptions, each of

whi ch references one or nore inages. The root conponent is the |ong
series of page descriptions. An image may be referenced from
mul ti pl e pages descriptions, and there is a nechanismto indicate
when there are no additional references to an inage (i.e., the inage
is out of scope). The Producer does not know what images to include
with a page until it generates that page. The Consumer is presuned
to have enough storage to hold all in-scope i mages and enough of the
root conponent to process at |east one page. The Producer doesn’t
need any know edge of the Consuner’s storage capabilities in order to
create an entity that the Consunmer can successfully process.

However, the Producer needs to be prudent about the nunber of inmages
that are in-scope at any tinme. O course, a nalicious Producer may
try to exceed the storage capabilities of the Consuner, and the
Consurer must guard agai nst such entities (see section 6). Here are
ways to represent this conpound object.
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Wth the Application/Vnd. pwg-multipl exed content-type, each image
is a nmessage and the root conmponent is a nmessage. The Producer
breaks the root conmponent mnessage into chunks with each i mage
nmessage occurring shortly before its first reference. Wen the
Consuner encounters a reference, it can assune that it has already
received the referenced inage in an earlier chunk

Wth the Multipart/Related content-type, each inage mnmust either
precede or follow the root conponent.

If inmages follow the root component, the Consunmer nust read al
remai ni ng pages of the root conponent before it can print the
first page that references such inmages. The Consuner nust wait
to print such a page until it has received the entire root
conmponent, and the Consuner may not have the space to hold the
remai ni ng pages.

I f inmages precede the root conponent, the Producer mnust
determ ne and send all such inages before it sends the root
conmponent. The Consumer mnust, in the best case, wait sone
additional tinme before it receives the first page of the root
conponent. In the worse case, the Consuner may not have enough
storage for all the inages.

The Multipart/Related solution is not a good sol ution because
of the wait tine and because, in sone cases, the Consuner my
not have sufficient storage for all of the inages.

Wth BEEP, the inmages and root conponent can be sent in separate
channels. The Producer can push each i mage when it encounters the
first reference or the Consuner can request it when it encounters
the first reference. The over-the-wire stream of octets is
simlar to an Application/Vnd. pwg-nultiplexed entity. However,
there is a substantial difference in behavior for a printing
application. Wth the Application/Vnd. pwg-mrultipl exed content-
type, the Producer puts each inage nessage before its first

ref erence so that when the Consuner encounters a reference, the

i mage is guaranteed to be present on the printer. Wth BEEP, if
the Consuner pulls the inage, the Consuner has to wait while the

i mage cones over the network. |f the Producer pushes the imge,
BEEP may put the inage nessage after its first reference and the
Consunmer may still have to wait for the imge. A high-speed

printer should not have to risk waiting for inmages; otherw se it
cannot run at full speed.

Exanpl e 2: a scanning (fax-like) application. The Producer is a

scanner, which scans pages and sends themalong with a vnd. pwg-
xhtm -print+xm root conponent that contains references to each page
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i mage. Each page is referenced exactly once in the root-conponent.
The Consuner is a printer that consunmes vnd. pwg- xht m - pri nt +xmn
entities and their attachnments. That is, the Consuner is not limted
to print jobs that come from scanners. A Producer and Consuner are
each presuned to have enough storage to hold a few page i mages and
nost if not all of the root conponent. The Producer doesn’t need any
addi ti onal know edge of the Consuner’s storage capabilities in order
to create an entity that the Consunmer can successfully process. O
course, a malicious Producer nay try to exceed the storage
capabilities of the Consunmer and the Consuner nust guard agai nst such
entities (see section 6). Here are ways to represent this conmpound
obj ect .

Wth the Application/Vnd. pwg-mul tipl exed content-type, each page
i mage is a nessage and the root conponent is a nessage. The
Producer breaks the root conponent message into chunks with each
i mage nessage just before or just after its reference.

Wth the Multipart/Related content-type, the inmages cannot precede
the root conponent because the Consuner m ght not have enough
space to store themuntil the root conmponent arrived. |In this
case, the printer could fail to print the job correctly and the
Producer m ght not know. Therefore the inmages nust follow the
root component, and the Producer nust scan all pages before it can
send the first page. At the very least, this solution delays the
printing of the pages until all have been scanned. In the worst
case, the Producer does not have sufficient nenory to buffer the

i mges, and the job fails.

Wth BEEP, the issues are the sane as in the previous exanple,
except that speed is not as inmportant in this case. So BEEP is a
viable alternative for this exanple.

Exanple 3. a printing application. A Producer creates a print stream
that consists of a series of pages, each of which references zero or
nore inmages. FEach imge is referenced exactly once. The Producer
does not know what inages to include with a page until it generates
that page, and the Producer doesn’t know the |ayout details; the
Consurner handl es | ayout. The Producer has enough storage to send the
root conponent and all inmages. However, it may not have enough
storage to hold the entire root conmponent or all octets of any of the
i mmges. The Consuner is presumed to have enough storage to render

t he root conmponent and to render each image. |t may not have enough
storage to hold the entire root conmponent or all octets of any of the
i mages. The Producer doesn’'t determ ne the Consuner’s storage
capabilities. Rather it arranges the conponents so that the Consumer
is nostly likely to succeed. O course, a nmalicious Producer may try
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to exceed the storage capabilities of the Consuner, and the Consuner
must guard agai nst such entities (see section 6). Here are ways to
represent this conpound object.

Wth the Application/Vnd. pwg-mul tipl exed content-type, each image
is a nmessage and the root conmponent is a nmessage. The Producer
breaks the root conmponent mnessage into chunks with each i mage
nessage just after its reference. The references appear first so
that the Consuner knows the | ocation of each inage before it
processes the inmage. This strategy nininmzes storage needs for
Producer and Consumer and provides a good strategy in case of
failure. Here are the cases to consider.

a) Wien the docunent consists of vertically aligned bl ocks where
each bl ock contains either lines of text or a single inmage, the
sequence of chunks is the same as the sequence of printable
bl ocks, thus mnim zing Consumer buffering needs.

b) When a bl ock can contain N side-by-side i mages, the Consuner
must buffer N1 inmages unless the Producer interleaves the
images. |If the Producer doesn't interleave the inmages, and the
Consurer runs out of storage before it has received N1,

i mges, it can print what it has and print the remai ning imges
bel ow; not what the Producer intended, but better than nothing.
If the Producer interleaves inmages, and the Consuner runs out
of storage before it has received the bands of N inmages, the
Consurer woul d print portions of inmages interleaved with
portions of other inmmges. So, a Producer should not interleave
i mages.

c) Wien a block contains text and inmage side-by-side (i.e., run-
around text), there are additional buffering requirements.
When t he Consuner processes the text that follows the
reference, it will place sone of it next to the inmage (run-
around text) and will place the remaining text after the inage.
The Producer doesn’t know where the run-around ends, and thus
doesn’t know where to end the text chunk and start the inmage
chunk. If the Producer ends the text too soon, then the
Consuner either has to process the entire image (if it has
enough storage) in order to get the remmining run-around text,
or it ends the run-around text prematurely. [If the Producer
ends the text too late, then the Consumer nmay have to store too
much text and possibly put the inmage later than the Producer
requested. Because text data requires significantly |ess
storage than inage data, a good strategy for Producer is to err
on the side of sending too nmuch rather than too little text
bef ore the i nage data.
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d) When a bl ock contains text and multiple side-by-side inages,
t he probl em becones a conbination of itenms b) and c) above.

The Application/Vnd. pwg-nul ti pl exed content-type can be nade to
work in this example, but a Consunmer nust have failure strategies
and the result may not be quite what the producer intended. Wth
the Multipart/Rel ated content-type, the inages cannot precede the
root component because the Consuner ni ght not have enough space to
store themuntil the root conponent arrived. Also, the inages
cannot follow the root conponent because the Consuner m ght not
have enough storage for the root conmponent before the first inmage
arrives. So the Miltipart/Related content-type is not an
acceptabl e solution for this exanple.

Wth BEEP, the Producer can send the root conmponent on channel 1
and the Consumer can request images on even nunbered channel s when
it encounters a reference. This solution allows nore flexibility
than the Application/Vnd. pwg-mul tipl exed content-type. |If there
are side-by-side i mages and/or run-around text, the Consuner can
request bands of each inage or run-around text over separate
channel s.

In all of these exanples, the Application/Vnd. pwg-nultipl exed
content-type provides a nuch better solution than Miltipart/Rel ated.
However, it is evenly matched with BEEP. For applications where
speed is inportant and ordering of the chunks is inportant in order
to avoid printing delays, the Application/Vnd. pwg-nul tipl exed
content-type is best. For applications, where the Consuner needs
nmore control over the ordering of received octets, BEEP is best.

2. Term nol ogy

Thi s docunent uses sone of the MME terns that are defined in
[ RFC2045]. The following are the ternms used in this docunent:

Entity: the headers and the content. In this docunent, the term
"entity" describes all the octets that represent a compound

obj ect .

Message: an entity as in [RFC2045]. |In this docunent, the term

"message" describes all octets that represent one conponent of a
compound object. That is, it has M M headers and content.

Body Part: an entity inside a nultipart. That is, a body part is
the headers and content (i.e., octets) between the nultipart
boundary strings not including the CRLF at the begi nning and end.
Thi s docunment never uses "entity" to mean "body part".
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Th

Headers: the initial lines of an entity, nessage or body part. An
enpty line (i.e., two adjacent CRLFsS) term nates the headers.
Sometines the term"M ME header"” is used instead of just "header"

Content: the part of an entity, message or body part that follows
the headers (i.e., follows the two adjacent CRLFs). The content
of a body part ends at the octet preceding the CRLF before the
mul ti part boundary string. The content of a nessage ends at the
octets specified by the length field in the Chunk Header.

s docunent uses the follow ng additional ternmns.

Chunk: a chunk of data, consisting of a chunk header, a chunk
payl oad and a CRLF.

Chunk Header: the first line of a chunk. The Iine consists of the
"CHK" keyword, the nmessage nunber, the length and the continuation
i ndi cator, each separated by a single space character (ASC | 32).
A CRLF terminates the Iine. Each nessage in an
Application/ Vnd. pwg-mul ti pl exed entity has a nmessage nunber that
normal ly differs fromthe nmessage nunbers of all other nessages in
the Application/Vnd. pwg-nul tiplexed entity. The nessage nunber O
is reserved for final Chunk Header in the Application/Vnd. pwg-

mul tipl exed entity.

Chunk Payl oad: the octets between the Chunk Header and the Chunk
Header of the next chunk. The length field in the header’s length
field specifies the nunber of octets in the Chunk Payl oad. The
Chunk Payload is either a conplete nessage or a part of a nessage.
The continuation field in the header specifies whether the chunk
is the last chunk of the nessage.

CRLF: the sequence of octets corresponding to the two US- ASCl
characters CR (decimal value 13) and LF (deci mal value 10) which
taken together, in this order, denote a line break. A CRLF

term nates each chunk in order to provide visual separation from
t he next chunk header

Consuner: the software that receives and processes a M M entity,
e.g., software in a printer or software that reads a file.

Producer: the software that creates and sends a M ME entity, e.g.,
software in a scanner or software that wites a file.
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3. Details

The Application/Vnd. pwg-nul ti pl exed content-type, |ike

Mul tipart/Related, is intended to represent a conpound obj ect

consi sting of several inter-related conponents. This docunment does
not specify the representation of these relationships, but [RFC2557]
contai ns exanples of Miultipart/Related entities that use the
Content-1D and Content-Location headers to identify body parts and
URLs (including the "cid" URL) to reference body parts. It is
expected that Application/Vnd. pwg-multiplexed entities would use the
patterns described in [ RFC2557].

For an Application/Vnd. pwg-mul ti pl exed entity, there is one paraneter
for the Content-Type header. It is a "type" paraneter, and it is
like the "type" paranmeter for the Multipart/Rel ated content-type.

The val ue of the "type" paraneter nust be the content-type of the
root nmessage and it effectively specifies the type of the conmpound
obj ect .

An Application/Vnd. pwg-mul tipl exed entity contains a sequence of
chunks. Each chunk consists of a chunk header, a chunk payl oad and a
CRLF.

- The chunk header consists of a "CHK' keyword followed by the
nmessage nunber, the chunk payl oad | ength, whether the chunk is
the | ast chunk of a nessage and, finally, a CRLF. The length
field renoves the need for boundary strings that Miltipart uses.
(See section 3.1 for the syntax of a chunk header).

- The chunk payload is a sequence of octets that is either a
conpl ete nessage or a part of a nessage.

- The CRLF provides visual separation fromthe follow ng chunk

Each nmessage represents a conponent of the compound object, and a
nmessage i s intended to have exactly the sane representation, octet
for octet, as a body part of a Miultipart/Related entity that
represents the same conponent. Wen a nessage is split across
mul ti pl e chunks, the chunks need not be conti guous.

The contents of an Application/Vnd. pwg-nul tipl exed entity have the
foll ow ng properties:

1) The first chunk contains a conplete or partial nessage that (in

ei ther case) represents the root conponent of the conpound
obj ect .
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2) Additional chunks contain nessages or partial mnmessages that
represent sone conponent of the conmpound object.

3) The final chunk’s header contains a nessage nunmber of 0, a
length of 0 and a | ast-chunk-of-nmessage mark (i.e., the chunk
header line is "CHK 0 O LAST"). The final chunk contains no
chunk payl oad.

4) A nmessage can be broken into nmultiple parts and each break can
occur anywhere within the message. Each part of the nmessage is
zero or nore bytes in length and each part of the nessage is
the contents of its own chunk. The order of the chunks wi thin
the Application/Vnd. pwg-nul tiplexed entity nust be the same as
the order of the parts within the nessage.

5) A nessage represents a conponent of a conmpound object, and it
is intended that it have exactly the sanme representation, octet
for octet, as a body part of a Miultipart/Related entity that
represents the same conponent. |n particular, the nmessage nay
contain a Content-Type header to specify the content-type of
the nmessage content. Also, the nessage may contain a Content-
| D header and/or Content-Location header to identify a nmessage

that is referenced fromwithin another nessage. |If a nmessage
contai ns no Content-Type header, then the nessage has an
inplicit content-type of "text/plain; charset=us-ascii", cf.
[ RFC2045] .

See section 4 for a discussion displaying an Application/Vnd. pwg-
mul tipl exed entity.

3.1 Syntax of Application/Vnd. pwg-nultiplexed Contents

The ABNF [ RFC2234] for the contents of an Application/Vnd. pwg-
mul tiplexed entity is:

contents = *chunk fi nal Chunk

chunk = header payl oad CRLF

header = "CHK" SP nmessageNunber SP length SP i sMore CRLF
nmessageNumnber = 1..2147483647

| ength = 0..2147483647

i sMore = "MORE" / "LAST"

payl oad = *QOCTET

fi nal Chunk = final Header CRLF

final Header = "CHK" SP "0" SP "0" SP "LAST" CRLF
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The nmessageNunber field specifies the message that the chunk is
associated with. See the end of this section for nore details.

The length field specifies the nunber of octets in the chunk payl oad
(represented in ABNF as "payload"). The first octet of the chunk
payl oad is the one imediately following the LF (i.e., final octet)
of the chunk header. The last octet of the chunk payload is the one
i mredi ately preceding the two octets CRLF that end the chunk.

The isMre field has a value of "LAST" for the |ast chunk of a
nmessage and "MORE" for all other chunks of a nessage.

Normal | y each nmessage in an Application/Vnd. pwg-mul tipl exed entity
has a uni que nmessage nunber, and a nessage consists of the
concatenation of all the octets fromthe one or nore chunks with the
same nessage nunber. The isMre field of the chunk header of the

| ast chunk of each nessage nust have a value of "LAST" and the ishMre
field of the chunk header of all other chunks nmust have a val ue of

" MORE" .

Two or nore nmessages may have the sanme nessage nunber, though such
reuse of message nunbers is not recommended. The chunks with the
same nmessage nunber represent a sequence of one or nore nessages
where the isMire field of the chunk header of the last chunk of each
nmessage has a value of "LAST'. All chunks whose isMire field of the
chunk header has the value of "MORE" belong to the same nessage as
the next chunk (in sequence) whose isMre field of the chunk header
has the value of "LAST". 1In other words, if two nmessages have the
sane nessage nunber, the last chunk of the first message nust occur
before the first chunk of the second nessage.

The behavi or of the Consumer is undefined if the final Chunk (i.e.,
t he Chunk whose chunk header is "CHK O O LAST") occurs before the
| ast chunk of every nessage occurs.

Two adj acent chunks usual ly have di fferent nessage nunbers. However,
they nay have the sane nmessage nunber. |f two adjacent chunks have
the same nessage nunber, the two chunks could be conbined into a

si ngl e chunk, but they need not be combi ned.

The nunber of octets in a chunk payl oad may be zero, and an
Application/Vnd. pwg-nul ti pl exed entity nay contain any nunber of
chunks with zero octets of chunk payl oad. For exanple, the |ast
chunk of each nessage may contain zero octets for progranmm ng

conveni ence. As anot her exanple, suppose that a particular conpound
obj ect format requires that referenced nessages occur before the root
nmessage. This docunent requires that the first chunk of an

Appl i cation/ Vnd. pwg-mul ti pl exed entity contain the root nessage or a
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part of it. So, the first chunk contains a chunk payl oad of zero
octets with the first octet of the root nmessage in the second chunk
That is, all of the nessage headers of the root nessage are in the
second chunk. As an extrene but unlikely exanple, it would be
possi bl e to have a nessage broken into ten chunks with zero octet
chunk payloads in all chunks except for chunks 4 and 7.

3.2 Paraneters for Application/Vnd. pwg-mrultipl exed

This section defines additional paraneters for Application/Vnd. pwg-
mul ti pl exed.

3.2.1 The "type" Paraneter

The type paraneter nmust be specified. Its value is the content-type
of the "root" nessage. It permits a Consuner to deternine the
content-type without reference to the enclosed nessage. |If the value

of the type paraneter differs fromthe content-type of the root
nmessage, the Consuner’s behavior is undefined.

3. 2.2 Synt ax

The syntax for "paraneter" is:

par anet er = "type" "=" type "/" subtype ; cf. [RFC2045]
4. Handl i ng Application/Vnd. pwg-mul tiplexed Entities

The application that handl es the Application/Vnd. pwg-nmultipl exed
entity has the responsibility for displaying the entity. However,
Appl i cati on/ Vnd. pwg- mul ti pl exed nmessages may contain Content -

Di sposition headers that provide suggestions for the display and
storage of a nmessage, and in sone cases the application my pay
attention to such headers.

As a reninder, Content-Disposition headers [ RFCL806] allow the sender
to suggest presentation styles for M ME nessages. There are two

presentation styles, 'inline’ and ’'attachnment’. Content-Di sposition
headers have a paraneter for specifying a suggested file nane for
st or age.

There are three cases to consider for handling Application/Vnd. pwg-
mul ti pl exed entities:

a) The Consuner recogni zes Application/Vnd. pwg-rmrul tipl exed and the
content-type of the root. The Consuner determ nes the
presentation style for the conpound object; it handles the
di spl ay of the conmponents of the conpound object in the context
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of the conpound object. 1In this case, the Content-Disposition
header information is redundant or even nisleading, and the
Consuner shall ignore themfor purposes of display. The
Consurer may use the suggested file nane if the entity is
st or ed.

b) The Consuner recogni zes Application/Vnd. pwg-mul ti pl exed, but
not the content-type of the root. The Consuner will give the
user the choice of suppressing the entire Application/Vnd. pwg-
mul tiplexed entity or treating the Application/Vnd. pwg-
mul tiplexed entity as a Miultipart/M xed entity where each
nmessage is a body part of the Miultipart/M xed entity. 1In this
case (where the entity is not suppressed), the Consuner my
find the Content-Disposition information useful for displaying
each body part of the resulting Multipart/M xed entity. If a
body part has no Content-Disposition header, the Consumer
shoul d di splay the body part as an attachnent.

c) The Consumer does not recogni ze Application/Vnd. pwg-
mul ti pl exed. The Consuner treats the Application/Vnd. pwg-
mul ti pl exed entity as opaque and can do nothing with it.

5. Exanpl es

This section contains five exanples. Each exanple is a different
representati on of the same conpound object. The conpound object has
four conponents: an XHTM. text component and three inmage conmponents.
The inages are encoded in binary. The string "<<binary data>>" and
"<<part of binary data>>" in each exanple represents all or part of
the binary data of each image. Two of the inmages are potentially
side by side and the third imge is displayed later in the docunent.
Al'l of the images are identified by Content-1d and two of the inmages
are also identified by a Content-Location. One of the imges
references the Content-Location

The first exanple shows a Miultipart/Related representation of the
compound object in order to provide a representation that the reader
is famliar with. The remaining exanpl es show Appli cati on/ Vnd. pwg-
mul ti pl exed representations of the sane conpound object. In the
second exanpl e, each chunk contains a whole nessage. In the third
exanpl e, the XHTM. nessage is split across 3 chunks, and these chunks
are interleaved anong the three inage nessages. |In the fourth
exanpl e, the XHTM. nessage is split across 4 chunks, and the two

si de-by-side inages are each split across two chunks. The XHTM
chunks are interleaved anong the i mage chunks. In the fifth exanple,
there are chunks with enpty payl oads and adj acent chunks with the
same nessage nunber.
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The | ast exanple may seemto address usel ess cases, but sonetines it
is easier to wite software if these cases are all owed. For exanple,
when a buffer fills, it may be easiest to wite a chunk and not worry
if the previous chunk had the sanme nessage nunber. Likewi se, it may
be easiest to end a nmessage with an enpty chunk. Finally, the
Application/Vnd. pwg-nul ti pl exed content-type requires that the first
chunk be part of the root nessage. Sonetines, it is nore convenient
for the Producer if the root message starts after the occurrence of
sone attachments. Since a chunk can be enpty, the first chunk of the
root nmessage can be enpty, i.e., it doesn’'t even contain any headers.
Then the first chunk contains a part of the root nessage, but the
Producer doesn’'t generate any octets for that chunk

Each body part of the Miultipart/Related entity and each nessage of
the Application/Vnd. pwg-nul ti pl exed entity contain a content-

di sposition, which the Consumer uses according to the rules in
section 4. Note the location of the content-disposition headers in
t he exanpl es.

5.1 Exanple Wth Miltipart/Rel ated

In this exanple, the conpound object is represented as a
Mul tipart/Related entity so that the reader can conpare it with the
Application/Vnd. pwg-nul ti pl exed entities.

Content-Type: nultipart/rel ated; boundary="boundary-exanpl e";
type="text/xhtm +xm "

- -boundar y- exanpl e

Content-1D: <49568. 44343xxxX@ 00. conp
Cont ent - Type: application/vnd. pwg- xht m - pri nt +xm
Content-Di sposition: inline

<?xm version="1.0"?>
<! DOCTYPE html PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN'
"http://ww. w3. org/ TR/ xhtm 1/ DTDY xht ml 1-strict.dtd">
<htm xm ns="http://ww. w3. org/ TR xhtm 1" >
<body>
<p>sone text
<img src="cid: 49568. 45876xxx@ 0o0. coni'/ >
<img src="http://foo.conlinmges/i mge2.qgif"/>
some nore text after the inmages
</ p>
<p>sone nore text w thout inmages
</ p>
<p>sone nore text
<img src="cid: 49568. 47333xxx@ 0o. coni'/ >
</ p>
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<p>sone final text
</ p>
</ body>
</htm >
- -boundar y- exanpl e
Content-1D: <49568. 45876xxX@ 00. conp
Content - Location: http://foo.conm inmages/inmagel. gif
Cont ent - Type: image/gif
Content - Di sposition: attachnent

<<bi nary dat a>>

- -boundar y- exanpl e

Content-1D: <49568. 46000xxx@ 00. conp

Cont ent - Location: http://foo.conm inmages/inmage2.gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<bi nary dat a>>

- -boundar y- exanpl e

Content-1D: <49568. 47333xxx@ 00. conp
Cont ent - Type: image/gif

Content - Di sposition: attachnent

<<bi nary data>>
- - boundar y- exanpl e- -

5.2 Exanples with Application/Vnd. pwg-nul ti pl exed

The four exanples in this section show Application/Vnd. pwg-
mul ti pl exed representations of the sane conpound object. Note that
each CRLF is represented by a visual |ine break

5.2.1 Exanpl e Where Each Chunk Has a Conpl ete Message

In this exanple, the conmpound object is represented as an
Application/Vnd. pwg-nul ti pl exed entity. Each chunk contains an
entire nessage, i.e., none of the nessages are split across nultiple
chunks. Each nessage in this exanple is identical to the
correspondi ng body part in the preceding Miltipart/Rel ate exanpl e.

Cont ent - Type: application/vnd. pwg-nul ti pl exed;
type="appl i cati on/vnd. pwg- xht m - pri nt +xm "

CHK 1 550 LAST

Content-1D: <49568. 44343xxxX@ 00. conp
Cont ent - Type: application/vnd. pwg- xht m - pri nt +xm
Content-Di sposition: inline
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<?xm version="1.0"?>
<! DOCTYPE htm PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN
"http://ww. w3. org/ TR/ xhtm 1/ DTDY xht ml 1-strict.dtd">
<htm xm ns="http://ww. w3. org/ TR xhtm 1" >
<body>
<p>sone text
<img src="cid: 49568. 45876xxx@ 0o0. coni'/ >
<img src="http://foo.conlinmges/i mge2.qgif"/>
some nore text after the inmages
</ p>
<p>some nore text without inages
</ p>
<p>sone nore text
<img src="cid: 49568. 47333xxx@ 0o0. coni'/ >
</ p>
<p>sone final text
</ p>
</ body>
</htm >

CHK 2 6346 LAST

Content-1D: <49568. 45876xxxX@ 00. conp

Cont ent - Location: http://foo.conm inmages/inmgel. gif
Cont ent - Type: image/ gif

Content - Di sposition: attachnent

<<bi nary dat a>>

CHK 3 6401 LAST

Content-1D: <49568. 46000xxx@ o00. conp

Cont ent - Location: http://foo.conm inmages/inmage2.gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<bi nary dat a>>

CHK 4 7603 LAST

Content-1D: <49568. 47333xxxXx@ 00. conp
Cont ent - Type: image/gif

Content - Di sposition: attachnent

<<bi nary data>>
CHK 0 O LAST
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5. 2.2 Exanpl e of Chunking the Root Message

In this exanple, the conmpound object is represented as an
Application/Vnd. pwg-mul ti pl exed entity. The nessage containing the
XHTM. conponent is split into 3 pieces so that the reference to an
image is as close as possible to the beginning of the chunk. The
chunk containing the referenced i nage nessage occurs just before the
chunk with the reference. This mininizes the distance between
reference and referenced nessage.

Note that there are other possible arrangenents (see the third
exanple in section 5.2.3). For exanple, a sender could split the
XHTM. nmessage so that the reference to an inage is as close as
possible to the end of the chunk. Then the chunk containing the
ref erenced i nage nmessage shoul d occur just after the chunk with the
reference. The sender could mx this strategy with the one used in
thi s exanpl e.

Cont ent - Type: application/vnd. pwg-nul ti pl exed;
type=" application/vnd. pwg- xhtm - print+xm "

CHK 1 267 MORE

Content-1D: <49568. 44343xxxX@ 00. conp
Cont ent - Type: application/vnd. pwg- xhtm - pri nt +xm
Content-Di sposition: inline

<?xm version="1.0"?>
<! DOCTYPE html PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN'
"http://ww. w3. org/ TR/ xhtm 1/ DTDY xht ml 1-strict.dtd">
<htm xm ns="http://ww. w3. org/ TR xhtm 1" >
<body>
<p>sone text

CHK 2 6346 LAST

Content-1D: <49568. 45876xxxX@ 00. conp
Content - Location: http://foo.com inmages/inmgel. gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<bi nary dat a>>

CHK 3 6401 LAST

Content-1D: <49568. 46000xxx@ o00. conp
Content - Location: http://foo.com inmages/inmage2.gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent
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<<bi nary dat a>>
CHK 1 166 MORE
<img src="cid: 49568. 45876xxx@ 0o0. coni'/ >
<img src="http://foo.conlinmges/i mge2.qgif"/>
some nore text after the inmages
</ p>
<p>some nore text without inages
</ p>
<p>sone nore text

CHK 4 7603 LAST

Content-1D: <49568. 47333xxx@ 00. conp
Cont ent - Type: image/gif

Content - Di sposition: attachnent

<<bi nary dat a>>
CHK 1 80 LAST
<img src="cid: 49568. 47333xxx@ 0o0. coni'/ >
</ p>
<p>sone final text
</ p>
</ body>
</htm >

CHK 0 0 LAST
5.2.3 Exanpl e of Chunking the Several Messages

In this exanple, the conmpound object is represented as an
Application/ Vnd. pwg-mul ti pl exed entity. The nessage containing the
XHTML conponent is split into 4 pieces so that the reference to an
image is as close as possible to either the beginning or the end of
the chunk. The references to the first and second i mages cl osely
follow the referenced inmages. The reference to the third i mage
closely precedes the referenced image. This mnimzes the distance
bet ween reference and referenced nessage. |In addition, the first two
i mmge nessages are split into two chunks each

Cont ent - Type: application/vnd. pwg-nul ti pl exed;
type=" application/vnd. pwg- xhtm - print+xm "

CHK 1 303 MORE

Content-1D: <49568. 44343xxxX@ 00. conp
Cont ent - Type: application/vnd. pwg- xht m - pri nt +xm
Content-Di sposition: inline
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<?xm version="1.0"?>
<! DOCTYPE html PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN'
"http://ww. w3. org/ TR/ xhtm 1/ DTDY xht ml 1-strict.dtd">
<htm xm ns="http://ww. w3. org/ TR xhtm 1" >
<body>
<p>sone text

CHK 2 184 MORE

Content-1D: <49568. 45876xxX@ 00. conp
Content - Location: http://foo.conm inmages/inmagel. gif
Cont ent - Type: image/gif

Content - Di sposition: attachnent

<<part of binary data>>

CHK 3 200 MORE

Content-1D: <49568. 46000xxx@ 00. conp

Cont ent - Location: http://foo.conm inmages/inmage2.gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<part of binary data>>
CHK 1 78 MORE
<img src="cid: 49568. 45876xxx@ 0o0. coni'/ >
<img src="http://foo.conlinmges/i mge2.qgif"/>

CHK 2 6162 LAST
<<part of binary data>>
CHK 3 6201 LAST
<<part of binary data>>
CHK 1 127 MORE
sonme nore text after the inmages
</ p>
<p>some nore text without inages
</ p>
<p>sone nore text
<img src="cid: 49568. 47333xxx@ 0o0. coni'/ >

CHK 4 7603 LAST

Content-1D: <49568. 47333xxx@ 00. conp
Cont ent - Type: image/gif

Content - Di sposition: attachnent
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<<bi nary dat a>>
CHK 1 41 LAST
</ p>
<p>sone final text
</ p>
</ body>
</htm >

CHK 0 0 LAST
5.2.4 Exanple of Chunks with Enpty Payl oads

This exanple is identical to the previous one, except that somne
chunks have a chunk payl oad of zero octets. The root nessage starts
with a chunk whose payload is enpty and every nessage ends with a
chunk whose payload is enpty. This exanple al so shows two adj acent
chunks that are fromthe sanme nmessage. These two chunks coul d be
coal esced into a single chunk, but they might be kept separate for
progranmi ng conveni ence.

Cont ent - Type: application/vnd. pwg-nul ti pl exed;
type=" application/vnd. pwg- xhtm - print+xm "

CHK 1 0 MORE

CHK 2 184 MORE

Content-1D: <49568. 45876xxxX@ 00. conp

Cont ent - Location: http://foo.com inmages/inmagel. gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<part of binary data>>

CHK 3 200 MORE

Content-1D: <49568. 46000xxx@ o00. conp

Cont ent - Location: http://foo.conm inmages/inmage2.gif
Cont ent - Type: i mage/ gif

Content - Di sposition: attachnent

<<part of binary data>>

CHK 1 303 MORE

Content-1D: <49568. 44343xxxX@ 00. conp
Cont ent - Type: application/vnd. pwg- xht m - pri nt +xm
Content-Di sposition: inline
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<?xm version="1.0"?>
<! DOCTYPE html PUBLIC "-//WBC//DTD XHTM. 1.0 Strict//EN'
"http://ww. w3. org/ TR/ xhtm 1/ DTDY xht ml 1-strict.dtd">
<htm xm ns="http://ww. w3. org/ TR xhtm 1" >
<body>
<p>sone text

CHK 2 6162 MORE

<<part of binary data>>
CHK 3 6201 MORE

<<part of binary data>>
CHK 2 0 LAST

CHK 3 0 LAST

CHK 1 78 MORE
<img src="cid: 49568. 45876xxx@ o0o0. coni'/ >
<img src="http://foo.conlinmges/i mge2.qgif"/>

CHK 4 7603 MORE

Content-1D: <49568. 47333xxx@ 00. conp
Cont ent - Type: image/gif

Content - Di sposition: attachnent

<<bi nary data>>
CHK 4 0 LAST

CHK 1 127 MORE
some nore text after the inmages
</ p>
<p>some nore text without inages
</ p>
<p>sone nore text
<img src="cid: 49568. 47333xxx@ 0o0. coni'/ >

CHK 1 41 MORE
</ p>
<p>sone final text
</ p>
</ body>
</htm >

CHK 1 0 LAST

CHK 0 O LAST
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6. Security Considerations

There are security considerations that pertain to each nmessage of an
Application/Vnd. pwg-nul ti pl exed entity. Those security

consi derations are described by the docunent that defines the
content-type of the nessage. They are not addressed in this
docunent .

There are al so security considerations that pertain to the
Application/Vnd. pwg-mul ti pl exed entity as a whole. A Producer that

i s buggy or nalicious may send an Application/ Vnd. pwg-mrul ti pl exed
entity that could cause a Consuner to request nore storage than it
has, even if it has a large anobunt of storage. A Consuner nust be
able to deal gracefully with the follow ng scenarios and comnbi nati ons
of them

- The chunks of one or nobre nessages are separated by a very |arge

nunber of octets. |In the extrene case sone or all of the
nmessages don’t termnate, i.e., they don't contain a closing
chunk.

- A very large nunber of nessages are started and interl eaved
before their final chunk occurs.

- A nessage contains one or nore references to other messages that
never occur or don’t occur for a |large nunber of octets.

- A very large nunmber of referenced nessages occur before the
Consurer knows that it can discard them

7. Registration Information for Application/Vvnd. pwg-nultipl exed
The following formis copied from RFC 1590, Appendi x A
To: iana@ana.org
Subj ect : Regi stration of new Media Type

appl i cation/ Vnd. pwg- mul ti pl exed
Medi a Type nane: Application

Medi a subtype nane: Vendor Tree - vnd. pwg-nul ti pl exed
Requi red paraneters: Type, a nedi a type/subtype.

Opti onal paraneters: No optional parameters

Encodi ng consi derations: Each nessage of an

Appl i cation/ Vnd. pwg-ul ti pl exed entity can be
encoded in any manner allowed by the Content-
Type of the nmessage. However, using the
reasoning of Miultipart, the

Appl i cation/ Vnd. pwg-mul ti pl exed entity cannot
be encoded. Oherwi se, a nmessage woul d be
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encoded twi ce,

Application/ Miltiplexed

Decenber 2002

once at the nessage |evel and

once at the Application/Vnd. pwg-mul ti pl exed

| evel .
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11.

Ful I Copyright Statenent
Copyright (C) The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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