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1. Introduction

As initially described in [ RFC6949], the canonical format (the data
that is the authorized, recogni zed, accepted, and archived version of
the docunent) of the RFC Series has been plain text to date: it is
now changing to XML (using the xm 2rfc v3 vocabul ary [RFC7991]).

However, nost people will read RFCs in other formats, such as HTM
PDF, ASCI| text, or other formats not yet in existence. |In order to
ensure as much uniformity in text output as possible across formats
(and with the canonical XM. itself), there is a desire that the
translation from XM into the other formats will be straightforward
syntactic translation. To nake that happen, a good anpbunt of data
will need to be in the XML format that is not there today. That data
will be added by a programcalled the "prep tool", which will often
run as a part of the xm 2rfc process.

Thi s docunent specifies the steps that the prep tool will have to
take. When changes to the xm 2rfc v3 vocabul ary [ RFC7991] are nade,
this docunent is likely to be updated at the sane tine.

The details (particularly any vocabul aries) described in this
docunent are expected to change based on experience gained in

i mpl enenting the new publication tool sets. Revised docunents will be
publ i shed capturing those changes as the tool sets are conpl et ed.

Q her inplementers nmust not expect those changes to renain backwards-
conpatible with the details described in this docunent.
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2.

xm 2rfc v3 Prep Tool Usage Scenari os
The prep tool will have several settings:
o Internet-Draft preparation
o Canoni cal RFC preparation

There are only a few differences between the two settings: for
exanpl e, the boilerplate output and the date output on the front

page.

Note that this docunent only describes what the | ETF-sponsored prep
tool does. Qhers nmight create their own work-alike prep tools for
their owmn formatti ng needs. However, an output format devel oper does
not need to change the prep tool in order to create their own
formatter: they only need to be able to consune prepared text. The

| ETF-sponsored prep tool runs in two different nodes: "I-D' nbde when
the tool is run during Internet-Draft subm ssion and processi ng and
"RFC production node" when the tool is run by the RFC Production
Center while producing an RFC

This tool is described as if it is a separate tool so that we can
reason about its architectural properties. In actual inplenmentation
it mght be a part of a larger suite of functionality.

I nternet-Draft Subm ssion

VWen the | ETF draft subm ssion tool accepts xm 2rfc version 3
vocabul ary [ RFC7991] (referred to as "v3" hereafter) as an input
format, the subm ssion tool runs the submtted file through the prep
tool. This is called "I-D node" in this docunent. |[If the tool finds
no errors, it keeps two XML files: the subnitted file and the prepped
file.

The prepped file provides a record of what a subnmitter was attesting
to at the tinme of submission. It represents a self-contained record
of what any external references resolved to at the tinme of
submi ssi on.

The prepped file is used by the ETF formatters to create outputs
such as HTM., PDF, and text (or the tools act in a way

i ndi stinguishable fromthis). The nmessage sent out by the draft
submi ssion tool includes a link to the subnmitted XML as well as the
ot her outputs, including the prepped XM.
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The prepped XM. can be used by tools not yet devel oped to output new
formats that have as simlar output as possible to the current |ETF
formatters. For exanple, if the | ETF creates a .nobi output renderer
later, it can run that renderer on all of the prepped XM that has
been saved, ensuring that the content of included external references
and all of the part nunbers and boilerplate will be the same as what
was produced by the previous |ETF fornatters at the tinme the docunent
was first uploaded.

4. Canoni cal RFC Preparation

During editing, the RPC will run the prep tool in canonical RFC
producti on node and nmake the results available to the authors during
AUTH48 (see [PUB-PROCESS]) so they can see what the final output
woul d | ook Iike. When the docunent has passed AUTH48 review, the RPC
runs the prep tool in canonical RFC production node one |ast tinme,

| ocks down the canonicalized XM, runs the formatters for the
publication formats, and publishes all of those.

Thi s docunent assunes that the prep tool will be used by the RPC in
the manner described in this docunment; they may use somet hing
different or with different configuration.

Simlar to the case for |-Ds, the prepped XM. can be used later to
re-render the output formats or to generate new formats.

5. What the v3 Prep Tool Does

The steps listed here are in order of processing. 1In all cases where
the prep tool would "add" an attribute or elenent, if that attribute
or element already exists, the prep tool will check that the
attribute or element has valid values. |If the value is incorrect,
the prep tool will warn with the old and new val ues, then replace the
i ncorrect value with the new val ue.

Currently, the IETF uses a tool called "idnits" [IDNITS] to check
text input to the Internet-Drafts posting process. idnits indicates
if it encountered anything it considers an error and provides text
describing all of the warnings and errors in a hunan-readable form
The prep tool should probably check for as many of these errors and
war ni ngs as possible when it is processing the XM_ input. For the
nonent, tooling mght run idnits on the text output fromthe prepared
XM.. The list below contains sone of these errors and warni ngs, but
the depl oyed version of the prep tool may contain additional steps to
i nclude nore or the checks fromidnits.
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5.1. XM Sanitization

These steps will ensure that the input docunent is properly formatted
and that all XM processing has been perforned.

5.1.1. Xinclude Processing
Process all <x:include> elenments. Note: XM. <x:include> el enents may
i nclude nore <x:include> elenents (with relative references resol ved
agai nst the base URI potentially nodified by a previously inserted
xm : base attribute). The tool may be configurable with a limt on
the depth of recursion

5.1.2. DID Renpva
Ful Iy process any Document Type Definitions (DTDs) in the input
docunent, then renove the DID. At a mininum this entails processing
the entity references and includes for external files.

5.1.3. Processing Instruction Renova
Renove processing instructions.

5.1.4. Validity Check

Check the input against the RELAX NG (RNG in [RFC7991]. |If the
input is not valid, give an error.

5.1.5. Check "anchor”

Check all elements for "anchor" attributes. |f any "anchor"
attribute begins with "s-", "f-"  "t-", or "i-", give an error

5.2. Defaults
These steps will ensure that all default val ues have been filled in
to the XM., in case the defaults change at a |later date. Steps in
this section will not overwite existing values in the input file.
5.2.1. "version" Insertion
If the <rfc> elenent has a "version" attribute with a val ue ot her

than "3", give an error. |If the <rfc> elenent has no "version"
attribute, add one with the value "3".
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5.2.2. "serieslnfo" Insertion

If the <front> elenent of the <rfc> el enent does not already have a
<serieslnfo> elenent, add a <serieslnfo> elenment with the nane
attribute based on the node in which the prep tool is running
("Internet-Draft" for Draft node and "RFC' for RFC production node)
and a value that is the input filename minus any extension for
Internet-Drafts, and is a nunber specified by the RFC Editor for
RFCs.

5.2.3. <date> Insertion

If the <front> element in the <rfc> el ement does not contain a <date>
element, add it and fill in the "day", "month", and "year" attributes
fromthe current date. |If the <front> elenent in the <rfc> el enent
has a <date> elenment with "day", "nonth", and "year" attributes, but
the date indicated is nmore than three days in the past or is in the
future, give a warning. |If the <front> elenent in the <rfc> el enent
has a <date> el ement with sone but not all of the "day", "nmonth", and
"year" attributes, give an error

5.2.4. "prepTine" Insertion

If the input docunment includes a "prepTine" attribute of <rfc>, exit
with an error.

Fill in the "prepTime" attribute of <rfc> with the current datetine.
5.2.5. <ol> Goup "start" Insertion

Add a "start" attribute to every <ol > el ement containing a group that
does not already have a start.

5.2.6. Attribute Default Val ue Insertion

Fill in any default values for attributes on elenents, except
"keepWt hNext" and "keepWthPrevious" of <t> and "toc" of <section>.
Sone default values can be found in the RELAX NG schema, while others
can be found in the prose describing the elements in [ RFC7991].

5.2.7. Section "toc" attribute

For each <section> nodify the "toc" attribute to be either "include"

or "exclude":

o for sections that have an ancestor of <boilerplate> use "exclude"
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o else for sections that have a descendant that has toc="incl ude",
use "include". |If the ancestor section has toc="exclude" in the
input, this is an error.

0o else for sections that are children of a section with
t oc="excl ude", use "exclude".

o else for sections that are deeper than rfc/ @ocDepth, use
"excl ude"

o else use "include"
5.2.8. "renovel nRFC' Warni ng Paragraph
InI-Dnode, if there is a <note> or <section> elenent with a

"renmovel nRFC' attribute that has the value "true", add a paragraph to
the top of the element with the text "This note is to be renoved

before publishing as an RFC." or "This section...", unless a
par agr aph consi sting of that exact text already exists.

5.3. Nornualization
These steps will ensure that ideas that can be expressed in multiple
different ways in the input docurment are only found in one way in the
prepared docunent.

5.3.1. "nonth" Attribute

Normal i ze the values of "nonth" attributes in all <date> elenments in
<front> elenents in <rfc> elenents to nuneric val ues.

5.3.2. ASCI| Attribute Processing

In every <enmil >, <organization> <street> <city>, <region>,

<country>, and <code> elenent, if there is an "ascii" attribute and
the value of that attribute is the sane as the content of the

el ement, renove the "ascii" elenment and issue a warning about the
renoval .

In every <author> elenent, if there is an "ascii Ful |l name",
"asciilnitials", or "asciiSurnanme" attribute, check the content of
that elenent against its matching "fullnanme", "initials", or
"surname" elenment (respectively). |If the two are the sane, renove
the "ascii*" elenent and i ssue a warning about the renoval.
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5.3.3. "title" Conversion

For every <section> <note>, <figure> <references> and <texttable>
el ement that has a (deprecated) "title" attribute, remove the "title"
attribute and insert a <name> elenent with the title fromthe
attribute.

5.4. Ceneration

These steps will generate new content, overriding existing simlar
content in the input docunent. Some of these steps are imnportant
enough that they specify a warning to be generated when the content
bei ng overwitten does not nmatch the new content.

5.4.1. "expiresDate" Insertion

If in1-Dnode, fill in "expiresDate" attribute of <rfc> based on the
<dat e> el enent of the docunent’s <front> el ement.

5.4.2. <boilerplate> Insertion

Create a <boilerplate> element if it does not exist. |If there are
any children of the <boilerplate> el erent, produce a warning that
says "Existing boilerplate being renoved. Oher tools, specifically
the draft submi ssion tool, will treat this condition as an error" and
renmove the existing children

5.4.2.1. Conpare <rfc> "subni ssionType" and <serieslnfo> "streant

Verify that <rfc> "subm ssionType" and <serieslnfo> "streani’ are the
same if they are both present. |If either is mssing, add it. Note
that both have a default value of "IETF".

5.4.2.2. "Status of this Menp" Insertion

Add the "Status of this Menp" section to the <boilerplate> el enent
with current values. The application will use the "subm ssi onType",
and "consensus" attributes of the <rfc> elenent, the <workgroup>

el enent, and the "status" and "streanml attributes of the <serieslnfo>
el ement, to determ ne which boilerplate from[RFC7841] to include, as
descri bed in Appendi x A of [RFC7991].
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5.4.2.3. "Copyright Notice" Insertion

Add the "Copyright Notice" section to the <boilerplate> elenent. The
application will use the "ipr" and "subm ssionType" attributes of the
<rfc> elenent and the <date> el ement to determ ne which portions and
whi ch version of the Trust Legal Provisions (TLP) to use, as
described in A 1 of [RFC7991].

5.4.3. <reference> "target" Insertion

For any <reference> el enent that does not already have a "target"”

attribute, fill the target attribute in if the elenent has one or
nore <seriesinfo> child elenent(s) and the "nane" attribute of the
<seriesinfo> elenment is "RFC', "Internet-Draft", or "DO" or other

value for which it is clear what the "target" should be. The
particular URLs for RFCs, Internet-Drafts, and Digital Object
Identifiers (DOs) for this step will be specified |ater by the RFC
Editor and the ESG  These URLs might also be different before and
after the v3 format is adopted.
5.4.4. <nane> Slugification
Add a "slugifiedNane" attribute to each <name> el enent that does not
contain one; replace the attribute if it contains a value that begins
with "n-"
5.4.5. <reference> Sorting
If the "sortRefs" attribute of the <rfc> elenment is true, sort the
<reference> and <referencegroup> elenments lexically by the val ue of
the "anchor" attribute, as nodified by the "to" attribute of any
<di spl ayreference> el ement. The RFC Editor needs to determ ne what
the rules for lexical sorting are. The authors of this docunent
acknow edge that getting consensus on this will be a difficult task.
5.4.6. "pn" Nunbering
Add "pn" attributes for all parts. Parts are:
0 <section>in <mddle> pn="s-1.4.2
o <references>: pn='s-12' or pn=s-12. 1
0 <abstract>: pn='s-abstract’
0 <note>: pn='s-note-2

0 <section> in <boilerplate> pn=s-boilerplate-1’
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o <table> pn=1t-3
o <figure> pn=f-4

o0 <artwork>, <aside> <blockquote> <dt> <li> <sourcecode> <t>:
pn="p-[section]-[counter]’

5.4.7. <iref> Numnbering

In every <iref> el enent, create a docunent-unique "pn" attribute
The value of the "pn" attribute will start with "i-’, and use the
itemattribute, the subitemattribute (if it exists), and a counter
to ensure uni queness. For exanple, the first instance of "<iref
itemr foo' subitems bar’>" will have the "irefid" attribute set to
"i-foo-bar-1

5.4.8. <xref> Processing

5.4.8.1. "derivedContent" Insertion (with Content)

For each <xref> el enent that has content, fill the "derivedContent"
with the element content, having first trinmred the whitespace from
ends of content text. Issue a warning if the "derivedContent”

attribute already exists and has a different value from what was
being filled in.

5.4.8.2. "derivedContent" Insertion (wthout Content)

For each <xref> el enent that does not have content, fill the
"derivedContent" attribute based on the "format" attri bute.

o For a value of "counter", the "derivedContent" is set to the
section, figure, table, or ordered |ist nunmber of the element with
an anchor equal to the <xref> target.

o For format="default’ and the "target" attribute points to a
<reference> or <referencegroup> elenent, the "derivedContent" is
the value of the "target" attribute (or the "to" attribute of a
<di spl ayreference> el enent for the targeted <reference>).

o For format="default’ and the "target" attribute points to a
<section> <figure> or <table> the "derivedContent" is the nane
of the thing pointed to, such as "Section 2.3", "Figure 12", or
"Tabl e 4".

o For format="title , if the target is a <reference> elenent, the

"derivedContent" attribute is the nane of the reference, extracted
fromthe <title> child of the <front> child of the reference
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5.4.09.

5.

5.

For format="title , if the target elenment has a <name> child

el ement, the "derivedContent" attribute is the text content of
that <nane> el ement concatenated with the text content of each
descendant node of <nane> (that is, stripping out all of the XM
mar kup, leaving only the text).

For format="title , if the target el ement does not contain a
<nanme> child elenment, the "derivedContent" attribute is the val ue
of the "target" attribute with no other adornment. |ssue a

warning if the "derivedContent" attribute already exists and has a
di fferent value fromwhat was being filled in.

<relref> Processing

If any <relref> elenent’s "target" attribute refers to anything but a
<reference> el enent, give an error

For

5.

each <relref> elenent, fill in the "derivedLi nk" attri bute.

I ncl usi on

These steps will include external files into the output document.

5.

1

1

<artwor k> Processi ng

If an <artwork> elenment has a "src" attribute where no schene is
specified, copy the "src" attribute value to the "original Src"
attribute, and replace the "src" value with a URI that uses the
"file:" schene in a path relative to the file being processed.
See Section 7 for warnings about this step. This will likely be
one of the nobst comon aut hori ng approaches.

If an <artwork> elenment has a "src" attribute with a "file:"
schene, and if processing the URL woul d cause the processor to
retrieve a file that is not in the sane directory, or a
subdirectory, as the file being processed, give an error. |If the
"src" has any shellnmeta strings (such as "*", "$USER', and so on)
that woul d be processed, give an error. Replace the "src"
attribute with a URI that uses the "file:" schene in a path
relative to the file being processed. This rule attenpts to
prevent <artwork src="file:///etc/passwd’ > and simlar security

i ssues. See Section 7 for warnings about this step.

If an <artwork> el enent has a
has content, give an error

src" attribute, and the el ement
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4. |If an <artwork> el enent has type='svg' and there is an "src"
attribute, the data needs to be noved into the content of the
<artwor k> el enent.

* |f the "src" URl scheme is "data:", fill the content of the
<artwork> el enent with that data and renove the "src"
attri bute.

* |If the "src" UR schene is "file:", "http:", or "https:", fill
the content of the <artwork> element with the resol ved XM
fromthe URI in the "src" attribute. If there is no

"original Src" attribute, add an "original Src" attribute with
the value of the URI and renpve the "src" attribute.

* |f the <artwork> elenent has an "alt" attribute, and the SVG
does not have a <desc> el enent, add the <desc> element with
the contents of the "alt" attribute.

5. If an <artwork> el enment has type="binary-art’, the data needs to
be in an "src" attribute with a URI schene of "data:". |If the
"src" URI schene is "file:", "http:", or "https:", resolve the
URL. Replace the "src" attribute with a "data:" URI, and add an
"original Src" attribute with the value of the URI. For the
"http:" and "https:" URl schenes, the nediatype of the "data:"
URI will be the Content-Type of the HITP response. For the
“file:" URI schene, the nedi atype of the "data:" URl needs to be
guessed with heuristics (this is possibly a bad idea). This also
fails for content that includes binary i mages but uses a type
other than "binary-art”. Note: since this feature can’t be used
for RFCs at the nonent, this entire feature m ght be

6. |If an <artwork> el enment does not have type='svg' or
type='binary-art’ and there is an "src" attribute, the data needs
to be noved into the content of the <artwork> elenment. Note that
this step assunmes that all of the preferred types other than
"binary-art" are text, which is possibly wong.

* |f the "src" URI schene is "data:", fill the content of the
<artwork> element with the correctly escaped formof that data
and renmove the "src" attribute.

* |f the "src" URI schene is "file:", "http:", or "https:", fill
the content of the <artwork> elenent with the correctly
escaped formof the resolved text fromthe URl in the "src"
attribute. |If there is no "original Src" attribute, add an
"original Src" attribute with the value of the URI and renove
the "src" attribute.
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5.

5.

5.

5.

2.

1

6.

<sour cecode> Processi ng

If a <sourcecode> elenent has a "src" attribute where no schene
is specified, copy the "src" attribute value to the "original Src"
attribute and replace the "src" value with a URI that uses the
“"file:" schene in a path relative to the file being processed.
See Section 7 for warnings about this step. This will likely be
one of the nobst common aut horing approaches.

If a <sourcecode> el enent has a "src" attribute with a "file:"
schenme, and if processing the URL woul d cause the processor to
retrieve a file that is not in the sane directory, or a
subdirectory, as the file being processed, give an error. |If the
"src" has any shellneta strings (such as "*", "$USER', and so on)
that woul d be processed, give an error. Replace the "src"
attribute with a URI that uses the "file:" scheme in a path
relative to the file being processed. This rule attenpts to
prevent <sourcecode src="file:///etc/passwd’ > and simlar
security issues. See Section 7 for warnings about this step.

If a <sourcecode> elenent has a "src" attribute, and the el enent

has content, give an error

If a <sourcecode> elenent has a "src" attribute, the data needs
to be noved into the content of the <sourcecode> el enent.

* |f the "src" URI schene is "data:", fill the content of the
<sour cecode> elenent with that data and renpve the "src"
attri bute.

* |f the "src" URl schene is "file:", "http:", or "https:", fill
the content of the <sourcecode> el enent with the resol ved XM
fromthe URI in the "src" attribute. |If there is no

"original Src" attribute, add an "original Src" attribute with
the value of the URl and renpve the "src" attribute.

RFC Producti on Mode C eanup

These steps provide extra cleanup of the output docunment in RFC
producti on node.

6.

1

<not e> Renpbva

In RFC production nmode, if there is a <note> or <section> el enent
with a "renovel nRFC' attribute that has the value "true", renove the
el enent .
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5.6.2. <cref> Renoval
If in RFC production node, renove all <cref> el enents.

5.6.3. <link> Processing
1. If in RFC production node, renmove all <link> el enents whose "
attribute has the value "alternate".

2. If in RFC production node, check if there is a <link> el enent
with the current 1SSN for the RFC series (2070-1721); if not,
<link rel="item' href="urn:issn:2070-1721">.

3. If in RFC production node, check if there is a <link> el enent
with a DO for this RFC, if not, add one of the form<link

2016

re

add

rel ="descri bedBy" href="https://dx.doi.org/10.17487/rfcdd"> where

"dd" is the nunber of the RFC, such as

"https://dx.doi.org/10.17487/rfc2109". The URI is described in
[RFC7669]. |If there was already a <link> element with a DO for
this RFC, check that the "href" value has the right fornmat. The

content of the href attribute is expected to change in the
future.

4. If in RFC production node, check if there is a <link> el enent

with the file name of the Internet-Draft that becanme this RFC t he

form<link rel ="convertedFront
href="https://datatracker.ietf.org/doc/draft-tttttttttt/">.
one does not exist, give an error
5.6.4. XM Comment Renoval
If in RFC production npde, renpve XML comments.

5.6.5. "xnl:base" and "original Src" Renpva

If in RFC production node, renove all "xmnl:base" or "original Src"
attributes fromall elenents

5.6.6. Conpliance Check
If in RFC production node, ensure that the result is in ful
conpliance to the v3 schenma, w thout any deprecated el enents or
attributes and give an error if any issues are found.

5.7. Finalization

These steps provide the finishing touches on the output docunent.

| f
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5.7.1. "scripts" Insertion

Determine all the characters used in the docunent and fill in the
"scripts" attribute for <rfc>.

5.7.2. Pretty-Formt

Pretty-format the XML output. (Note: there are many tools that do an
adequate job.)

6. Additional Uses for the Prep Too

There will be a need for Internet-Draft authors who include files
fromtheir local disk (such as for <artwork src="mydraw ng.svg"/>) to
have the contents of those files inlined to their drafts before
submitting themto the Internet-Draft processor. (There is a
possibility that the Internet-Draft processor will allow XM files
and acconpanying files to be submitted at the sane tine, but this
seens troubl esone froma security, portability, and conplexity
standpoint.) For these users, having a |ocal copy of the prep too

that has an option to just inline all local files would be terribly
useful. That option would be a proper subset of the steps given in
Section 5.

A feature that mght be useful in a local prep tool would be the
inverse of the "just inline" option would be "extract all". This
woul d allow a user who has a v3 RFC or Internet-Draft to dunp all of
the <artwork> and <sourcecode> el enents into |local files instead of
having to find each one in the XM.. This option m ght even do as
much val i dation as possible on the extracted <sourcecode> el enents.
This feature mght also renmove sonme of the features added by the prep
tool (such as part nunbers and "slugifiedName" attributes starting
with "n-") in order to make the resulting file easier to edit.

7. Security Considerations

Steps in this docunent attenpt to prevent the <artwork> and
<sourcecode> entities fromexposing the contents of files outside the
directory in which the docurment being processed resides. For

exanpl e, values starting with "/", ". /", or "../" should generate
errors.

The security considerations in [RFC3470] apply here. Specifically,
processi ng XM.- external references can expose a prep-too

i mpl enentation to various threats by causing the inplenentation to
access external resources automatically. It is inportant to disallow
arbitrary access to such external references within XML data from
untrusted sources.
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