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Abstract

Docunents in the RFC series nornmally use only plain-text ASClI
characters and a fixed-width font. However, there is sonetinmes a
need to supplenment the ASCI| text with images -- e.g., graphics,
equations, or pictures. The historic solution to this requirenent
has al |l owed secondary PDF and/or Postscript files, but this approach
has sel dom been used because it is awkward for authors and publisher
This meno sugests a conveni ent schene for |ogically including
authoritative diagranms, illustrations, equations, or other graphics
wi t hin RFGCs.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on Septenber 13, 2012
Copyright Notice

Copyright (c) 2012 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
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1. Introduction

Publ i shed documents in the RFC series normally use only plain-text
ASCI| characters and a fixed-width font [ RFC2223]. This sinple
convention has the advantage of a stable encoding for which a great
variety of tools are readily available for view ng, searching,
editing, etc.

I nclusi on of diagrams, state machi nes, conpl ex equations, and other
graphics in RFC text has generally relied on the i maginative use of
ASCI | characters ("ASCI| artwork"). However, in a few cases over the
years, ASClI| artwork has been inadequate for inmages needed or desired
in RFCs. The solution to this dilema has been to allow nultiple
versions of an RFC. a primary ASCI|I version as well as secondary
versions that are encoded using PDF and Postcript. The PDF and

Post scri pt versions are "conplete", containing a copy of the text as
well as the full images [ RFC2223]. The textual content and | ayout of
the PDF/ PS version is required to match the base version as closely
as possible. However, except in a few rare exception cases (see,
e.g., [RFC1129]) the ASCI| text version is considered the officia
expression of the RFC, and it is always normative for standards-track
docunents. We will refer to this schenme as "txt/ps/pdf"
representation.

The three versions of an RFC using the txt/ps/pdf representation are
in separate files in the primary RFC repository
(http://ww.rfc-editor.org/rfc/), with suffixes ".txt", ".pdf", and
".ps". The RFC Editor search engine returns links to all three
versi ons when they are present in the repository.

Unfortunately, the txt/ps/pdf approach has been awkward for both
editor and author, and it is error-prone. Therefore, it has sel dom
been used (roughly 50 out of 5000+ RFCs). The problemis that, in
general, only the author has the tools to edit the PDF and Postscri pt
versions. The RFC Editor can readily edit only the primary ASClI
text, and then the author mnust incorporate the resulting changes into
the PDF/ PS version while maintaining the "l ook" of the RFC to the
extent possible. There is no practical way for the RFC Editor to
verify that this is done correctly, which may lead to editoria
errors, reader confusion. It nmay also |l engthen publication tine.

This meno suggests a nuch better schene for including figures,
illustrations, and graphics to an RFC. W hope that the nethod

proposed here will solve the imge problemfor RFC publication, while
preserving the conveni ence, stability, and searchability of ASClI
base docunents. The txt/ps/pdf approach would still be possible (and

in any case, RFCs using the historic schene will continue to exist in
the RFC repository forever).
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Di scussion of this docunent is being noved to the rfc-interest
mailing list. For subscription information and archives, see
http://ww. rfc-editor.org/mailman/listinfo/rfc-interest.

2. A New Schene for |Images: Conposite RFCs

Under the suggested scheme, an RFC woul d be either a single ASClI
file as generally used today, or a conposite of two files: an ASCII -
only "base file" containing the text of the RFC, and an "image file".
When present, the inage file would be a PDF file that contained only
i mages, captions, and title information. Neither file of the
conmposite would be conplete without the other, and a reference to the
RFC woul d be considered a reference to both files. An RFC would then
be a logical entity whose conplete representation could require two
files, base and inmage.

The base file would be formatted exactly like current ASCI | RFCs,
with mnor exceptions described below An inage file would contain
one or nore itenms that will be known collectively as "figures",

whet her they are actually diagrans, pictures, tables, equations,
artwork, or other non-textual constructions.

I f the approach of this docunent is adopted, terns |like "the RFC'

will refer to the conbination of the base RFC file and an image file
if the latter is supplied. Note that, just as with the txt/ps/pdf
representations, an RFC is a logical entity whose conpl ete
representation requires nmultiple files. 1In particular, the IPR
statenent in the base file ("Rights Contributors Provide to the | ETF
Trust in Contributions BCP 78, RFC 5378 [RFC5378]) would apply to the
conposite, including the inmage file if one is present.

An ASCII RFC traditionally uses a file nanme in the form of

"rfcN.txt", where Nis integer RFC nunber without |eading zeros. The
image file that is associated with RFC nunber N could be naned
"rfcN.img.pdf". As noted earlier, the repository contains RFCs with
file names "rfcN ps" and "rfcN pdf", using the historic txt/ps/pdf
representations.

This "inmage file" schenme was inspired by a tradition of book
publishing, in which pictures, figures, or "plates" may be grouped
together following the text ("end figures"), or even bound separately
fromthe main body of the text.

In principle, we could allow an image file to be encoded using both
PDF and Postscript, since nechanical translation is possible in both
directions. However, in the 20 years since the adoption of the txt/
ps/ pdf representations, the PDF format has beconme a de facto standard
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for electronic docunents, and readers for it are universally

avail able. Furthernore, PDF has been standardi zed as a format for
docunent archiving, as discussed further in the next section
Therefore, we propose to allow only PDF for inmage files, sinplifying
the new approach by not including a Postscript file option

3. Construction of an Image File

An image file would be a single PDF file, consistent with the
description in [RFC3778] and defined in [I1S032000-1]. The particul ar
PDF form nust be version-stable and nust not contain any externa
references in scripts or otherwi se. Those requirenents are satisfied
by the PDF/ A [1S0OL9005-1] [ISOL9005-2] profile. The RFC Editor may
aut hori ze other variants of PDF in the future.

There is an issue of whether particular PDF generators PDF that claim
to satisfy PDF/ A actually do so. Future experience may require
publ i shed gui del i nes on PDF-generating software that clains to
satisfy PDF/ A but does not.

Except as otherwi se specified in this docunent, an inmage file should
contain only figures, supporting |abels and captions, headers, and

footers. It should not contain explanatory text or other materials
that coul d reasonably be expressed in plain-text formin the base
file. In particular, required sections of RFCs, such as | ANA

Consi derations or references, nust be conpletely understandable from
the base text file. Any figures referenced fromthose sections may
contain only supplenental naterial

The image file would be pagi nated using the same 8.5 x 11" format as
the base docunent, and the inmage file pages woul d be consecutively
nunbered. The first page nunber of the inmage file would follow the
| ast page nunber of the base RFC. Each page of the image file would
contain the sane headers and footers as the base file, except for one
change in the footer, suggested below. Since editing the base file
may change its pagination, it may be sinplest to ask the RFC Editor
to overlay the headers and footers onto the inage file near the
completion of editing. Each page woul d need bl ank space at the top
and bottomfor this purpose. The anpbunt of blank space is to be
determ ned, but 0.5" might be a reasonabl e val ue.

Fi gures included in the image file would have to be labeled in a
fashion that facilitated referencing fromthe base RFC. The | abels
should normal Iy be nuneric and nmonotonic. Sinple consecutive
integers will usually be the best choice, but in sone cases it night
be desirable to use a hierarchical schenme like: <section #> <fig #>.
An aut hor who believes that another |abeling schenme would increase
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clarity should consult the RFC Editor.

4. Requirenents for the Base File

4.1. Overview

A base file would be unchanged by the presence of an image file,
except for the foll ow ng.

0 The page nunber of the end-of-RFC boil erplate page woul d be
changed to be logically one page after the last inmage file page.

0 A new unnunbered "Figures" section would be required. This is
descri bed bel ow.

0 For a conposite RFC, a nminor nodification to the first-page header
of the base file and to the footers of both base and inage files
would tie the two files together. This is described bel ow

4.2. Figures Section

An RFC that used this schene (and had any figures) would need to
include a Figures section in the ASCI| base file. The Figures
section should inmmedi ately follow the Table of Contents, if any, and
precede the body of the docunent. The Figures section should Iist
all figures in tabular form indicating for each one the figure
identification, title, and page nunber(s).

The style for the Figures section has not yet been fully specified.
Here is a suggested exanple.
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Tabl e of Contents

L. IntroduCti On ... 1
2. Philosophy . ... 7
2.1 Elenents of the Internetwork System ........................ 7
2.2 Model of Operation ......... . ... 8
2.3 The Host Environment . ..... .. ... ... 8
(etc)
Fi gures
Figure 1: Protocol Layering .......... ... 2
Figure 2: Protocol Relationships ........ .. . .. . .. 9
Figure 3: TCP Header Format ........... ... .. . .. ... 15, *86
Figure 4: Send SeqUENCE SPaCE .. ... ..ttt e e e 20
Figure 5: Receive SEqUENCE SPaCEe . ... ... i ittt e 20
Figure 6: TCP Connection State Diagram............ ... ..o .... 23, *87
Fi gure 7: Basic 3-Way Handshake for Connection Synchronization 31, *88

(etc)
*Page in lmage file

(Page 1 follows)

An RFC that includes a base file may include ASCI|I artwork that is
suggestive of a figure in the image file, but there is no requirenent
to do so. Wen such an approximate figure appears as ASCI | artwork
in the base file, its figure identification and caption nust match
those of the corresponding figure in the inage file, and the entry in
the Figures table should specify the page nunbers in both the base
and image file. In the exanple shown above, image file page nunbers
are marked with an asterisk. Note that very sinple ASCII artwork
need not have corresponding naterial in the inmage file.

G oups of mathenmatical equations formone particular case in which it
may be desirable for a base file to include ASCI| artwork

approxi mations. This will ease searching for such docunments using
equation ternm nol ogy. equations. There are well-established
conventions for approximating fairly conplex equations using ASClI
artwork.

4.3. Formatting Changes
It woul d be necessary to tie the base and inmage files together, to

make clear they are part of one RFC. Here is an initial suggestion
for formatting.
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5.

The header |ine "Request for Comments: nnnn" in the base file
could be changed to "Request for Conments: nnnn/Base". For
consi stency, the |efthand footer could becone "RFC nnnn/Base"
The | efthand footer in the inmage file could then be: "RFC nnnn/
| mage".

The followi ng sentence could be placed in the "Status of this
Memo" section: "This RFC is a composite of this base file and PDF
image file <image file URL>."

Submi ssion and Processing of the Image File

If an image file is needed, it should be submtted as an .ing. pdf
file along with the ASCII text file.

The image file could be subnmitted without headers or footers. The
RFC Editor could then overlay the inmage file with the appropriate
headers and footers, with correct pagination. The RFC Editor would
do no editing of the inage file beyond addi ng headers and pagi nat ed
footers. |If editing the base file revealed problens with figures in
the image file, the authors would be asked to create a new i mage
file.

Bundl ed Conposites

The base/image file split should be very convenient for the process
of editing and publishing RFCs, and all tools that return RFC neta-
data should alert the reader to the conposite structure. However
users may sonetinmes prefer to obtain an existing conposite RFC as a
single file in a bundled format.

Qur suggestion for such bundling is to again use PDF encodi ng. Thus,
corresponding to the conposite file pair (rfcN txt, rfcNing. pdf),
there would be a new file with a name Iike "rfcN bun.pdf". The
.bun.pdf file would be a single PDF file containing a facsimle of
the .txt file (like the current .txt.pdf files) followed by the inmage
file.

It is inmportant to understand what is being suggested here. The
.bun. pdf files would never be submitted for publication by authors;
i nstead, the RFC Editor would nmechanically generate the .bun. pdf
files upon publication of the .txt and .ing.pdf files (just as
.txt.pdf files are now generated automatically). Sone users m ght
choose to consider the bundl ed . bun.pdf file as "the RFC', but the
RFC Edi tor woul d consider "the RFC' to be the {.txt, .ing.pdf) file
pair. W note that:
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7

The conposite is logically a single RFC that can be nornmative for
a standards-track docunent.

The . bun. pdf bundl e, whch would be nmechanically derived fromthe
conposite pair, mght reasonably be declared in the future to be
equal ly normative

The continued exi stence of a base file that is readily editable by
the RFC Editor and readily searchable by users would maintain the
advant ages of the present ASClI|-based schene. W are not
suggesting that, at least in the near term the conposite
structure with its ASCI| text conponent be abandoned.

On the other hand, the .bun.pdf bundle could be a transitiona
step towards a future world where RFCs are published in pure .pdf.

I rpl ement ati on Consi der ati ons

I mpl enentation of the image file schenme has a number of inplications.

1.

The Internet Draft repository nust allow subm ssion and retrieva
of both base and (when present) inage files.

Internet Draft file names could be draft-...-vv.txt and
(optionally) draft-...-vv.ing.pdf, where "vv" is the nornmal
versi on nunber. Updating either file of the conposite RFC should
i ncrease the version nunbers "vv" in both files. W DO NOT want
two separate version nunbers for one |-D.

The RFC Editor would need to be able to overlay headers, footers,
and page nunbers on a given image file. It is clained that at

| east Adobe Acrobat Professional includes this capability, and
that it also has linted editing capability.

The RFC Editor would also need a tool to verify that a given
image file satisfies the constraints of PDF/ A and that the
original imge can be overlaid with headers and footers.

Sone RFC Editor scripts and tools woul d need extensions.
Smal | extensions to xm 2rfc [ RFC2629] woul d be useful to create

base/image file cross-references in header and footers, and to
build a Figure section
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8.

RFC Repository File Formats

A frequent reaction to the suggestion given in this neno is sone
confusion over the different file formats that appear in the RFC
repository. Here is a brief sunmary.

If a PDF image file exists along with a base ASCII RFC, then RFCs in
any format other than that conbination (e.g., conplete PDF files,
HTM., or Postscript) remain supplenental, with the reader taking
responsibility for assuring that they are equivalent to the base RFC
and inmage file. That arrangenment is identical to the rel ationship
between traditional all-ASCII RFCs and suppl emental forns: the RFC
Edi tor has never taken responsibility for guaranteeing that the two
are identical in content.

The existing .txt.pdf files are not affected by this proposal, nor
are any of the traditional non-ASCI|I formats. The .txt.pdf files are
facsimles of .txt (base files) in PDF, introduced to hel p Wndows
users read RFCs online. However, Mcrosoft has nore recently

provi ded an el enentary ASCI| editor, which probably makes the
.txt.pdf files unnecessary in any case.

In summary:

o rfcNtxt: ASCll-only file. 1In the traditional system conplete
normative file. In the new system text (base) part of normative
composite RFC, or stand-alone normative text file when no i mage
file is necessary.

o rfcN ps: Traditional system-- a Postscript file that includes
figures and whose text is intended to be the same as the nornative
.txt file, but is generally non-normative itself. No new rfcN. ps
files would be created after adoption of the image file proposal

o rfcN pdf: Traditional system-- a PDF file that includes figures
and whose text is intended to be the sane as the normative .txt
file, but is generally non-nformative itself.

o rfcN txt.pdf: Traditional system Facsimile of corresponding .txt
file.

o rfcNing.pdf: New system inmage file conponent of a conposite RFC

o rfcN bun.pdf: New system bundled conposite file.
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9.

10.

11.

Internationalization Considerations

Qur schene of image files does not, and is not intended to, support
character set internationalization for RFCs. |t does not allow an
author to onit the ASCII text fromthe base file and instead include
the entire RFC text as one (very large) inmage file.

However, we should note two exanples that illustrate special cases.

1. RFC 3743 [RFC3743] on internationalized domai n nanmes for Chinese,
Japanese, and Korean contains a nunber of exanples that nmay be
hard to foll ow because they can represent those characters only
in "Utnnnn" form An inmage file could be used that would show
the alternative Chinese characters for the exanples. This would
not dimnish either the ability to search the base text or index
the docunent or its readability for those of us for whom reading
Chi nese characters is difficult, but it should help those who can
read them

2. Suppose that a proposed RFC contained a section derived from
Japanese text. The author might put an English translation into
that section of the base docunent, note that the original was
really in Japanese, and attach the Japanese as an appendi x in an
image file. This should raise no difficulties for informative
docunments. For normative docunents, however, the existence of
the Japanese original would raise sone i ssues about what was
actually authoritative, which is very undesirable.

[Note in Draft: A separate proposal [Hoffnan-RFC-UTF8] is under
consideration to pernit UTF-8 strings to appear directly in text RFCs
under restricted circunstances. ]

Approval and Authori zation

Pl acehol der: In its capacity as the body that approves the genera
policy followed by the RFC Editor [RFC2850], [RFC5620]), the RSCC or
full 1AB would eventually need to review and sign off on this
proposal after its tentative approval by the RFC Series Editor (RSE)

Security Considerations

This specification addresses docunentation standards and addi ng
additional flexibility to them It does not, in general, raise any
security issues. However, unless the specifications of this docunent
are carefully followed, the imge format recomended, PDF, nay
potentially contain external references or scripts that could
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12.

13.

14.

14.

i ntroduce security problens. That problemcould be largely or
completely alleviated, and long-termstability inproved, by exclusive
use of the PDF/ A format as discussed in Section 3. The RFC Editor
and ot her publishers should exercise due care to ensure that no such
ref erences or scripts appear in the archives.

| ANA Consi der ati ons

This docunent requires no actions by the ANA.  An intentional
consequence of the nodel is that 1ANA will not need to inspect the
image file in order to carry out its task of evaluating proposed RFCs
for potential actions.
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Appendi x A. Change Log
A. 1. Version -03

Conversations about the formats of RFCs are restarting at IETF 83 in
March 2012. This version of this draft is a minor update of the
Novenber 2008 version -02 to enter it into that discussion. It
reflects changes in |1 SO standards and the RFC Editor nodel since 2008
as well as a few minor editorial corrections.
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