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Abst r act

Thi s docunent defines two strategies for handling long lines in

wi dt h- bounded text content. One strategy, called the "single

backsl ash" strategy, is based on the historical use of a single
backslash ('\') character to indicate where line-folding has
occurred, with the continuation occurring with the first character
that is not a space character (° ') on the next line. The second
strategy, called the "doubl e backsl ash" strategy, extends the first
strategy by adding a second backsl ash character to identify where the
continuation begins and is thereby able to handl e cases not supported
by the first strategy. Both strategies use a self-describing header
enabl ing automated reconstitution of the original content.

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

Thi s docunent is a product of the Internet Engineering Task Force
(ITETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Not all docunents
approved by the | ESG are candi dates for any |level of Internet

St andard; see Section 2 of RFC 7841.

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nmay be obtained at
https://ww. rfc-editor.org/info/rfc8792

Copyri ght Notice

Copyright (c) 2020 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(https://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
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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I nt roducti on

[ RFC7994] sets out the requirenents for plain-text RFCs and states
that each line of an RFC (and hence of an Internet-Draft) nust be
limted to 72 characters foll owed by the character sequence that
denotes an end-of-line (EQL).

Internet-Drafts and RFCs often include exanple text or code
fragments. Many tines, the exanple text or code exceeds the
72-character line-length limt. The 'xm2rfc’ wutility [xm2rfc], at
the tinme of this docunent’s publication, does not attenpt to wrap the
content of such inclusions, sinply issuing a warning whenever |ines
exceed 69 characters. Hi storically, there has been no convention
recomrended by the RFC Editor in place for howto handle Iong |ines
in such inclusions, other than advising authors to clearly indicate
what mani pul ati on has occurred.

Thi s docunent defines two strategies for handling long lines in
wi dt h- bounded text content. One strategy, called the "single
backsl ash" strategy, is based on the historical use of a single
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backsl ash ('\’) character to indicate where |line-fol ding has
occurred, with the continuation occurring with the first character
that is not a space character (° ') on the next line. The second
strategy, called the "doubl e backsl ash" strategy, extends the first
strategy by adding a second backsl ash character to identify where the
continuation begins and is thereby able to handl e cases not supported
by the first strategy. Both strategies use a self-describing header
enabl ing automated reconstitution of the original content.

The strategies defined in this document work on any text content but
are primarily intended for a structured sequence of lines, such as
woul d be referenced by the <sourcecode> el ement defined in

Section 2.48 of [RFC7991], rather than for two-dinmensional imagery,
such as woul d be referenced by the <artwork> el enent defined in
Section 2.5 of [RFC7991].

Note that text files are represented as lines having their first
character in colum 1, and a line length of N where the |ast
character is in the Nth colum and is imediately foll owed by an end-
of -1i ne character sequence.

Applicability Statenent

The formats and algorithms defined in this document may be used in
any context, whether for |ETF docunents or in other situations where
structured folding is desired.

Wthin the |ETF, this work primarily targets the xm 2rfc v3

<sour cecode> el ement (Section 2.48 of [RFC7991]) and the xm 2rfc v2
<artwork> el ement (Section 2.5 of [RFC7749]), which, for lack of a
better option, is used in xm2rfc v2 for both source code and
artwork. This work may al so be used for the xm 2rfc v3 <artwork>

el ement (Section 2.5 of [RFC7991]), but as described in Section 5.1,
it is generally not recomended.

Requi renment s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

Goal s
1. Automated Folding of Long Lines in Text Content

Aut omat ed folding of long lines is needed in order to support
docunents that are dynamically conpiled to include content with
potentially unconstrained Iine Iengths. For instance, the build
process may wi sh to include content fromother |ocal files or content
that is dynamically generated by some external process. Both of
these cases are discussed next.

Many docunents need to include the content fromlocal files (e.qg.,
XM., JSON, ABNF, ASN.1). Prior to including a file's content, the
build process SHOULD first validate these source files using fornat-
specific validators. In order for such tooling to be able to process
the files, the files nust be in their original/natural state, which
may entail them having sone long lines. Thus, these source files
need to be fol ded before inclusion into the XM. document, in order to
satisfy "xm 2rfc’ line-length limts.

Simlarly, docunents sonetimes contain dynam cally generated output,
typically froman external process operating on the same source files
di scussed in the previous paragraph. For instance, such processes



may translate the input format to another format, or they may render

a report on, or a viewof, the input file. |In sone cases, the
dynani cal | y generated output may contain |ines exceeding the
"xm 2rfc’ line-length limts.

In both cases, folding is required and SHOULD be automated to reduce
effort and errors resulting from manual processing.

4.2. Automated Reconstitution of the Original Text Content

Aut omat ed reconstitution of the exact original text content is needed
to support validation of text-based content extracted from docunents.

For instance, YANG nodul es [ RFC7950] are already extracted from
Internet-Drafts and validated as part of the subm ssion process.
Additionally, the desire to validate instance exanples (i.e., XM/
JSON docunents) contained within Internet-Drafts has been di scussed
[ yang-doct or s-t hr ead] .

5. Limtations
5.1. Not Recommended for G aphical Artwork

VWil e the solution presented in this docunment works on any ki nd of
text-based content, it is nost useful on content that represents
source code (XM., JSON, etc.) or, nore generally, on content that has
not been laid out in two dinensions (e.g., diagrans).

Fundamental |y, the issue is whether the text content renains readabl e
once folded. Text content that is unpredictable is especially
susceptible to | ooking bad when folded; falling into this category
are nost Unified Mddeling Language (UM.) di agrans, YANG tree

di agrans, and ASCI| art in general

It is NOT RECOMVENDED to use the solution presented in this docunent
on graphi cal artwork.

5.2. Doesn't Work as Well as Format-Specific Options

The solution presented in this document works generically for al
text-based content, as it only views content as plain text. However,
various formats sonetimes have built-in mechani snms that are better
suited to prevent long |ines.

For instance, both the 'pyang’ and 'yanglint’ utilities [pyang]
[yanglint] have the command-1line option "tree-line-length", which can
be used to indicate a desired nmaxi numline | ength when generating
YANG tree di agrams [ RFC8340].

I n anot her exanple, sone source formats (e.g., YANG [ RFC7950]) all ow
any quoted string to be broken up into substrings separated by a
concatenation character (e.g., '+'), any of which can be on a
different line.

It is RECOWENDED that authors do as nmuch as possible within the
sel ected format to avoid long |ines.

6. Two Folding Strategies

Thi s docunent defines two nearly identical strategies for folding
text - based content.

The Single Backslash Strategy ('\'):
Uses a backslash ('\') character at the end of the line where
fol ding occurs, and assumes that the continuation begins at the
first character that is not a space character (' ') on the



followi ng line.

The Doubl e Backslash Strategy ('\\'):
Uses a backslash ('\') character at the end of the line where
fol ding occurs, and assunes that the continuation begins after a
second backslash ('\’') character on the follow ng line.

6.1. Conparison
The first strategy produces output that is nore readable. However,
(1) it is significantly more likely to encounter unfol dable input
(e.g., along line containing only space characters), and (2) for

long Iines that can be fol ded, automation inplementations may
encounter scenarios that, w thout special care, will produce errors.

The second strategy produces output that is |less readable, but it is
unlikely to encounter unfol dable input, there are no long lines that
cannot be folded, and no special care is required when folding a |ong
I'ine.

6.2. Recomendation
It is RECOWENDED that inplenentations first attenpt to fold content
usi ng the single backslash strategy and, only in the unlikely event
that it cannot fold the input or the folding logic is unable to cope
with a contingency occurring on the desired folding colum, then fal
back to the doubl e backsl ash strategy.

7. The Single Backslash Strategy ('\’)

7.1. Folded Structure

Text content that has been folded as specified by this strategy MJST
adhere to the followi ng structure.

7.1.1. Header
The header is two lines |ong.
The first line is the followi ng 36-character string; this string MAY
be surrounded by any nunber of printable characters. This first line
cannot itself be fol ded.
NOTE: '\’ line wapping per RFC 8792
The second line is an enpty line, containing only the end-of-1line
character sequence. This line provides visual separation for
readability.

7.1.2. Body
The character encoding is the same as the encodi ng described in
Section 2 of [RFC7994], except that, per [RFC7991], tab characters
are prohibited.

Li nes that have a backslash ('\') occurring as the last character in
a line are considered "fol ded".

Exceptionally long lines MAY be folded nultiple tines.
7.2. Agorithm

Thi s section describes a process for folding and unfolding Iong |ines
when they are encountered in text content.

The steps are conplete, but inplenmentations MAY achi eve the same



result in other ways.

When a | arger docunent contains nultiple instances of text content
that may need to be fol ded or unfol ded, another process nust
insert/extract the individual text content instances to/fromthe

| arger document prior to utilizing the algorithms described in this
section. For exanple, the 'xiax’ utility [xiax] does this.

.2.1. Folding

Determine the desired maximumline length frominput to the Iine-
wr appi ng process, such as froma comrand-line paraneter. |If no value
is explicitly specified, the value "69" SHOULD be used.

Ensure that the desired maximumline length is not |less than the

m ni mum header, which is 36 characters. |If the desired nmaxi mumline
length is less than this minimum exit (this text-based content
cannot be fol ded).

Scan the text content for horizontal tab characters. |If any

hori zontal tab characters appear, either resolve themto space
characters or exit, forcing the input provider to convert themto
space characters themnselves first.

Scan the text content to ensure that at | east one |line exceeds the
desired maximum |If no line exceeds the desired maximum exit (this
text content does not need to be folded).

Scan the text content to ensure that no existing Iines already end
with a backslash (’\’) character, as this could |l ead to an anbi guous

result. If such alineis found, and its width is |less than the
desired maxi rum then it SHOULD be flagged for "forced" folding
(folding even though unnecessary). |If the folding inplenentation

doesn’t support forced foldings, it MJST exit.

If this text content needs to, and can, be folded, insert the header
described in Section 7.1.1, ensuring that any additional printable
characters surrounding the header do not result in a |ine exceeding
the desired maxi mum

For each line in the text content, fromtop to bottom if the line
exceeds the desired maxi numor requires a forced folding, then fold
the line by performng the foll owi ng steps:

1. Determine where the fold will occur. This |ocation MJST be
before or at the desired maxi mum col utm and MUST NOT be chosen
such that the character inmediately after the fold is a space
(" ') character. For forced foldings, the location is between
the "\’ and the end-of-line sequence. |If no such location can be
found, then exit (this text content cannot be fol ded).

2. At the location where the fold is to occur, insert a backsl ash
(’\’) character followed by the end-of-line character sequence.

3. Onthe following line, insert any nunber of space (' ')
characters, provided that the resulting |ine does not exceed the
desired maxi mum

The result of the previous operation is that the next line starts
with an arbitrary nunber of space (' ') characters, followed by the
character that was previously occupying the position where the fold
occurred.

Continue in this manner until reaching the end of the text content.
Note that this algorithmnaturally addresses the case where the
remai nder of a folded line is still longer than the desired maxi num



7

8.

8.

8.

8.

8.

and, hence, needs to be folded again, ad infinitum

The process described in this section is illustrated by the
"fold_it_2()" function in Appendix A

2.2. Unfolding

Scan the beginning of the text content for the header described in
Section 7.1.1. |If the header is not present, exit (this text content
does not need to be unfol ded).

Renpbve the two-1ine header fromthe text content.

For each line in the text content, fromtop to bottom if the line
has a backslash ('\') character i mediately foll owed by the end-of-
Iine character sequence, then the line can be unfol ded. Renobve the
backsl ash ('\’') character, the end-of-line character sequence, and
any | eading space (' ') characters, which will bring up the next
line. Then continue to scan each line in the text content starting
with the current line (in case it was nmultiply fol ded).

Continue in this manner until reaching the end of the text content.

The process described in this section is illustrated by the
"unfold_it_1()" function in Appendi x A

The Doubl e Backslash Strategy ('\\')
1. Folded Structure

Text content that has been folded as specified by this strategy MJST
adhere to the followi ng structure.

1.1. Header

The header is two lines |ong.

The first line is the followi ng 37-character string; this string MAY
be surrounded by any nunber of printable characters. This first line
cannot itself be fol ded.

NOTE: '\\’ |ine wrapping per RFC 8792

The second line is an enpty line, containing only the end-of-1line
character sequence. This line provides visual separation for
readability.

1.2. Body

The character encoding is the sane as the encodi ng described in
Section 2 of [RFC7994], except that, per [RFC7991], tab characters
are prohibited.

Li nes that have a backslash ('\’') occurring as the last character in
a line imediately foll owed by the end-of-1ine character sequence,
when the subsequent line starts with a backslash ('\') as the first
character that is not a space character (' '), are considered

"fol ded".

Exceptionally long |lines MAY be folded nultiple tines.
2. A gorithm

Thi s section describes a process for folding and unfolding Iong |ines
when they are encountered in text content.



The steps are conplete, but inplenmentations MAY achi eve the same
result in other ways.

When a | arger document contains multiple instances of text content
that may need to be fol ded or unfol ded, another process nust
insert/extract the individual text content instances to/fromthe

| arger docunent prior to utilizing the algorithnms described in this
section. For exanple, the 'xiax’ utility [xiax] does this.

.2.1. Folding

Determ ne the desired maximumline length frominput to the Iine-
wr appi ng process, such as froma comrand-line paraneter. |If no value
is explicitly specified, the value "69" SHOULD be used.

Ensure that the desired maximumline length is not |less than the

nm ni mum header, which is 37 characters. |f the desired maxi mumline
length is less than this mnimum exit (this text-based content
cannot be fol ded).

Scan the text content for horizontal tab characters. If any

hori zontal tab characters appear, either resolve themto space
characters or exit, forcing the input provider to convert themto
space characters themsel ves first.

Scan the text content to see if any line exceeds the desired maxi mum
If no line exceeds the desired maxi num exit (this text content does
not need to be fol ded).

Scan the text content to ensure that no existing lines already end
with a backslash ('\’) character while the subsequent line starts
with a backslash ('\') character as the first character that is not a
space character (' '), as this could lead to an anbi guous result. |If
such a line is found and its width is I ess than the desired maxi mum
then it SHOULD be flagged for forced folding (folding even though
unnecessary). |If the folding inplenentation doesn’t support forced
foldings, it MJUST exit.

If this text content needs to, and can, be folded, insert the header
described in Section 8.1.1, ensuring that any additional printable
characters surroundi ng the header do not result in a |line exceeding
the desired maxi mum

For each line in the text content, fromtop to bottom if the line
exceeds the desired maxi numor requires a forced folding, then fold
the line by performng the foll owi ng steps:

1. Determine where the fold will occur. This location MJST be
before or at the desired nmaxi mum colum. For forced foldings,
the location is between the '\' and the end-of-line sequence on
the first line.

2. At the location where the fold is to occur, insert a first
backsl ash ('\’') character followed by the end-of-line character
sequence.

3. Onthe following line, insert any nunber of space (' ')
characters, provided that the resulting |ine does not exceed the
desired maxi mum foll owed by a second backslash ('\’') character

The result of the previous operation is that the next line starts
with an arbitrary nunber of space (' ') characters, followed by a
backslash ('\') character, inmediately foll owed by the character that
was previously occupying the position where the fold occurred.

Continue in this manner until reaching the end of the text content.



Note that this algorithmnaturally addresses the case where the
remai nder of a folded line is still longer than the desired nmaxi mum
and, hence, needs to be folded again, ad infinitum

The process described in this section is illustrated by the
"fold_it_2()" function in Appendix A

8.2.2. Unfolding

Scan the beginning of the text content for the header described in
Section 8.1.1. If the header is not present, exit (this text content
does not need to be unfol ded).

Rermove the two-line header fromthe text content.

For each line in the text content, fromtop to bottom if the |ine
has a backslash ('\’') character i mediately foll owed by the end-of -
line character sequence and if the next line has a backslash ('\")
character as the first character that is not a space character (' '),
then the Iines can be unfolded. Renobve the first backslash ('\")
character, the end-of-line character sequence, any |eadi ng space

(" ') characters, and the second backslash ('\') character, which
will bring up the next line. Then, continue to scan each line in the
text content starting with the current line (in case it was multiply
f ol ded).

Continue in this manner until reaching the end of the text content.

The process described in this section is illustrated by the
"unfold_it_2()" function in Appendi x A

9. Exanples

The foll owi ng sel f-docunmenting exanples illustrate fol ded text-based
content.

The source text content cannot be presented here, as it would again
be folded. Al as, only the results can be provided.

9.1. Exanple Showi ng Boundary Conditions

This exanple illustrates boundary conditions. The input contains
seven |ines, each line one character |onger than the previous line.
Nunbers are used for counting purposes. The default desired nmaxi mum
col um val ue "69" is used.

9.1.1. Using '\’
========== NOTE: '\’ |ine Wrapp| ng per RFC 8792 ===========

123456789012345678901234567890123456789012345678901234567890123456
1234567890123456789012345678901234567890123456789012345678901234567
12345678901234567890123456789012345678901234567890123456789012345678
123456789012345678901234567890123456789012345678901234567890123456789
12345678901234567890123456789012345678901234567890123456789012345678\
90
12345678901234567890123456789012345678901234567890123456789012345678\
901
12345678901234567890123456789012345678901234567890123456789012345678\
9012

========== NOTE: '\\’ l|ine wapping per RFC 8792 ==========

123456789012345678901234567890123456789012345678901234567890123456



1234567890123456789012345678901234567890123456789012345678901234567
12345678901234567890123456789012345678901234567890123456789012345678
123456789012345678901234567890123456789012345678901234567890123456789
12345678901234567890123456789012345678901234567890123456789012345678\

\ 90
12345678901234567890123456789012345678901234567890123456789012345678\

\ 901
12345678901234567890123456789012345678901234567890123456789012345678\

\ 9012
9.2. Exanple Showing Miultiple Waps of a Single Line

This exanple illustrates what happens when a very long line needs to
be folded nultiple tinmes. The input contains one |line containing 280
characters. Nunmbers are used for counting purposes. The default
desired maxi mum col utm val ue "69" is used.

9.2.1. Using '\’
========== NOTE: '\’ |ine wapping per RFC 8792 ===========

12345678901234567890123456789012345678901234567890123456789012345678\
90123456789012345678901234567890123456789012345678901234567890123456\
78901234567890123456789012345678901234567890123456789012345678901234\
56789012345678901234567890123456789012345678901234567890123456789012\
34567890

========== NOTE: "\\’ line wapping per RFC 8792 ==========

12345678901234567890123456789012345678901234567890123456789012345678\
\ 9012345678901234567890123456789012345678901234567890123456789012345\
\ 6789012345678901234567890123456789012345678901234567890123456789012\
\ 3456789012345678901234567890123456789012345678901234567890123456789\
\ 01234567890

9.3. Exanple Showing "Smart" Fol di ng

This exanple illustrates how readability can be inproved via "smart"
fol di ng, whereby folding occurs at format-specific |ocations and
format-specific indentations are used.

The text content was manual |y fol ded, since the script in Appendix A
does not inplenent smart fol ding.

Note that the headers are surrounded by different printable
characters than those shown in the script-generated exanples.

9.3.1. Using '\’
[NOTE: '\’ line wrapping per RFC 8792]

<yang-library
xm ns="urn:ietf:parans: xm :ns:yang:ietf-yang-Ilibrary”
xm ns:ds="urn:ietf:parans: xm :ns:yang:ietf-datastores">

<nmodul e-set >

<name>confi g- nodul es</ name>

<nodul e>
<nane>i etf-i nt erfaces</ nanme>
<revi si on>2018- 02- 20</ r evi si on>
<nanespace>\

urn:ietf:paranms: xm:ns:yang:ietf-interfaces\

</ nanespace>

</ nmodul e>



</ﬁbdu|e—set>
</yéhg-library>

Bel ow i s the equival ent of the above, but it was folded using the
script in Appendix A

========== NOTE: '\’ line wapping per RFC 8792 ===========

<yang-library
xm ns="urn:ietf:paranms: xm :ns:yang:ietf-yang-Ilibrary"
xm ns: ds="urn:ietf:paranms: xnm : ns:yang:i etf-datastores">

<nmodul e-set >

<name>confi g- nodul es</ nanme>

<rmodul e>
<nane>i et f -i nt erf aces</ nane>
<revi si on>2018- 02- 20</ r evi si on>
<nanespace>urn:ietf: parans: xm :ns:yang:ietf-interfaces</nanesp\

ace>
</ modul e>

</ﬁbdule-set>
</yéhg—library>
.2. Using "\\’
[NOTE: "\\’ line wapping per RFC 8792]

<yang-library
xm ns="urn:ietf:parans: xm:ns:yang:ietf-yang-library"
xm ns:ds="urn:ietf:parans: xm :ns:yang:ietf-datastores">

<nmodul e-set >

<name>confi g- nodul es</ name>

<modul e>
<nane>i et f-int erfaces</ nane>
<r evi si on>2018- 02- 20</ r evi si on>
<namespace>\

\urn:ietf:parans: xm :ns:yang:ietf-interfaces\

\ </ nanespace>

</ modul e>

</ﬁﬁdule—set>
</yéﬁg-library>

Bel ow i s the equival ent of the above, but it was fol ded using the
script in Appendix A

========== NOTE: '\\’ line wapping per RFC 8792 ==========

<yang-library
xm ns="urn:ietf:parans: xm :ns:yang:ietf-yang-library"
xm ns:ds="urn:ietf:parans: xm :ns:yang:ietf-datastores">

<modul e- set >

<nane>confi g- nodul es</ name>

<nodul e>
<nane>i etf-interfaces</nane>
<revi si on>2018- 02- 20</ r evi si on>
<nanmespace>urn:ietf: parans: xm :ns:yang:ietf-interfaces</nanmesp\

\ace>
</ nmodul e>
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</ﬁbdu|e—set>
</yang-1ibrary>
4. Exampl e Show ng "Forced" Fol ding
This exanple illustrates how invalid sequences in lines that do not
have to be folded can be handled via forced fol ding, whereby the

fol di ng occurs even though unnecessary.

The following |ine exceeds a 68-char max and, thus, demands fol ding:
123456789012345678901234567890123456789012345678901234567890123456789

This line ends with a backslash \

This line ends with a backsl ash \
\ This line begins with a backsl ash

The following is an indented 3x3 bl ock of backsl ashes:
W\
W\
W\

The sanpl es bel ow were manual |y fol ded, since the script in the
appendi x does not inplenent forced folding.

Note that the headers are prefixed by a pound ('# ) character, rather
than surrounded by ’'equals’ ('=") characters as shown in the script-
gener at ed exanpl es.
4.1. Using '\’

# NOTE: '\’ line wapping per RFC 8792

The followi ng |ine exceeds a 68-char max and, thus, demands fol ding:
1234567890123456789012345678901234567890123456789012345678901234567\
89

This line ends with a backsl ash \\

This line ends with a backsl ash \\
\ This line begins with a backsl ash

The following is an indented 3x3 bl ock of backsl ashes:
[RRN

[RRN

W\
4.2. Using "\\’
# NOTE: '\\’ line wapping per RFC 8792
The followi ng |ine exceeds a 68-char max and, thus, demands fol ding:
3334567890123456789012345678901234567890123456789012345678901234567\
This line ends with a backsl ash \
This line ends with a backslash \\

\
\ This line begins with a backsl ash
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The following is an indented 3x3 bl ock of backsl ashes:

AR
\
[RRN
\
VN

Security Considerations

Thi s docunent has no security considerations.

| ANA Consi der ations

Thi s docunent has no | ANA acti ons.

Ref er ences

1. Nor mat i ve Ref erences

[ RFC2119]

[ RFC7991]

[ RFC8174]

Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,

DO 10.17487/ RFC2119, March 1997,

<https://www. rfc-editor.org/info/rfc2119>.

Hof frman, P., "The "xm 2rfc" Version 3 Vocabul ary",
RFC 7991, DA 10. 17487/ RFC7991, Decenber 2016,
<https://www. rfc-editor.org/info/rfc7991>.

Lei ba, B., "Anbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/info/rfc8174>.

2. Infornative References

[ bash]

[ pyang]
[ RFC7749]

[ RFC7950]

[ RFC7994]

[ RFC8340]

[ xi ax]

[ xm 2rfc]

"GN\NU Bash Manual ",
<htt ps://ww. gnu. or g/ sof t war e/ bash/ manual >.

"pyang", <https://pypi.org/project/pyang/>.

Reschke, J., "The "xm 2rfc" Version 2 Vocabul ary",
RFC 7749, DO 10. 17487/ RFC7749, February 2016,
<https://www. rfc-editor.org/info/rfc7749>.

Bj orklund, M, Ed., "The YANG 1.1 Data Mdel i ng Language",
RFC 7950, DO 10. 17487/ RFC7950, August 2016,
<https://ww. rfc-editor.org/info/rfc7950>.

Fl anagan, H., "Requirenents for Plain-Text RFCs",
RFC 7994, DA 10. 17487/ RFC7994, Decenber 2016,
<https://www. rfc-editor.org/info/rfc7994>.

Bj orklund, M and L. Berger, Ed., "YANG Tree D agrans",
BCP 215, RFC 8340, DA 10.17487/ RFC8340, March 2018,
<https://www.rfc-editor.org/info/rfc8340>.

"The ' xi ax’ Python Package",
<https://pypi.org/project/xiax/>.

"xm 2rfc", <https://pypi.org/project/xm2rfc/>.

[ yang-doct or s-t hr ead]

Wat sen, K., "[yang-doctors] autonating yang doctor

revi ews", nessage to the yang-doctors nmailing list, 18
April 2018, <https://mailarchive.ietf.org/arch/nmsg/yang-
doct or s/ DCf Bqgf ZPAD7af zeDFl QLXn2X3g>.



[yanglint] "yanglint", commt 1b7d73d, February 2020,
<https://github. comi CESNET/ | i byang#yangl i nt >.

Appendi x A.  Bash Shell Script: rfcfold

Thi s non-normative appendi x i ncludes a Bash shell script [bash] that
can both fold and unfold text content using both the single and
doubl e backsl ash strategi es described in Sections 7 and 8,
respectively. This shell script, called 'rfcfold, is maintained at
<https://github.conietf-tools/rfcfold>

This script is intended to be applied to a single text content
instance. If it is desired to fold or unfold text content instances
within a | arger docunent (e.g., an Internet-Draft or RFC), then

anot her tool nust be used to extract the content fromthe |arger
docunment before utilizing this script.

For readability purposes, this script forces the m ni mum supported
line length to be eight characters |onger than the raw header text

defined in Sections 7.1.1 and 8.1.1 so as to ensure that the header
can be wapped by a space (' ') character and three 'equals’ ('=")

characters on each side of the raw header text.

VWhen a tab character is detected in the input file, this script exits
with the follow ng error nessage:

Error: infile contains a tab character, which is not all owed.

This script tests for the availability of GNU awk (gawk), in order to
test for ASCII-based control characters and non-ASCI| characters in
the input file (see below). Note that testing revealed flaws in the
default version of 'awk’ on sone platforns. As this script uses
"gawk’ only to issue warning nessages, if 'gawk’ is not found, this
script issues the follow ng debug nessage:

Debug: no GNU awk; ski pping checks for special characters.

When 'gawk’ is avail abl e (see above) and ASCl|-based contro
characters are detected in the input file, this script issues the
fol | owi ng war ni ng nessage

Warning: infile contains ASCII control characters (unsupported).

When 'gawk’ is avail abl e (see above) and non-ASCI| characters are
detected in the input file, this script issues the follow ng warning
nessage

Warning: infile contains non-ASCI| characters (unsupported).

This script does not inplenent the whitespace-avoi dance | ogic
described in Section 7.2.1. In such a case, the script will exit
with the followi ng error nmessage:

Error: infile has a space character occurring on the folding
colum. This file cannot be fol ded using the '\’ strategy.

While this script can unfold input that contains forced foldings, it
is unable to fold files that would require forced fol dings. Forced
folding is described in Sections 7.2.1 and 8.2.1. Wen being asked
to fold a file that would require forced folding, the script wll
instead exit with one of the follow ng error nessages:

For "\':

Error: infile has a line ending with a '\’ character. This file



cannot be folded using the '\’ strategy wi thout there being false
positives produced in the unfolding (i.e., this script does not
force-fold such lines, as described in RFC 8792).

For "\\':

Error: infile has a line ending with a "\’ character followed by a
"\’ character as the first non-space character on the next line.
This script cannot fold this file using the "\\' strategy wi thout
there being fal se positives produced in the unfolding (i.e., this
script does not force-fold such lines, as described in RFC 8792).

Shel |l -1 evel end-of-1ine backslash (’\’) characters have been

pur posely added to the script so as to ensure that the script is
itself not folded in this docunent, thus sinplifying the ability to
copy/ paste the script for local use. As should be evident by the

| ack of the mandatory header described in Section 7.1.1, these
backsl ashes do not designate a folded line (e.g., as described in
Section 7).

<CODE BEG NS> file "rfcfol d"
#!/ bi n/ bash --posi x

HHEFHFHFHFHFHFHHHEHFEFFEHFFHFHF R HEHFHFH R HHH

This script may need some adjustnents to work on a given system
For instance, the utility 'gsed” may need to be installed.
Al so, please be advised that 'bash’ (not 'sh’) nust be used.

Copyright (c) 2020 | ETF Trust, Kent Watsen, and Erik Auerswal d.
Al rights reserved.

Redi stri bution and use in source and binary forns, with or without
nodi fication, are permtted provided that the followi ng conditions
are met:

* Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclainer.

* Redistributions in binary form nust reproduce the above
copyright notice, this list of conditions and the foll ow ng
disclaimer in the docunentation and/or other materials
provided with the distribution.

* Neither the name of Internet Society, |ETF or |ETF Trust, nor
the nanes of specific contributors, may be used to endorse or
pronote products derived fromthis software w thout specific
prior witten perm ssion

THI'S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS 1'S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND Fl TNESS
FOR A PARTI CULAR PURPOCSE ARE DI SCLAI MED. | N NO EVENT SHALL THE
COPYRI GHT OANER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
I NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DANMAGES

(I'NCLUDI NG, BUT NOT LIMTED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR
SERVI CES; LOSS OF USE, DATA, OR PRCFITS; OR BUSI NESS | NTERRUPTI ON)
HOAEVER CAUSED AND ON ANY THEORY OF LI ABILITY, WHETHER | N CONTRACT,
STRICT LIABILITY, OR TORT (I NCLUDI NG NEG.I GENCE OR OTHERW SE)

ARI SING N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN I F

ADVI SED OF THE PGOSSI BI LI TY OF SUCH DAMAGE.

print_usage() {

printf "\n

printf "Folds or unfolds the input text file according to"

printf " RFC 8792.\n"

printf "\n"

printf "Usage: rfcfold [-h] [-d] [-q] [-S <strategy>] [-c <col>]"



printf " [-r] -i <infile> -0 <outfile>\n"
printf "\n"

printf " -s: strategy to use, '1" or '2' (default: try 1,"
printf " else 2)\n"

printf " -c: colum to fold on (default: 69)\n"

printf " -r: reverses the operation\n"

printf " -i: the input filenane\n"

printf " -o0: the output filename\n"

printf " -d: show debug nessages (unless -q is given)\n"
printf " -qg: quiet (suppress error and debug nessages)\n"
printf " -h: show this message\n"

printf "\n"

printf "Exit status code: 1 on error, 0 on success,

printf "\n\n"
}

# gl obal vars, do not edit
strategy=0 # auto

debug=0

qui et =0

outfile=""

maxcol =69 # default, may be overri dden by param
col _gvn=0 # maxcol overridden?

hdr _txt 1="NOTE: '\\’ line wapping per RFC 8792"

hdr _txt 2="NOTE: "\\\\' |ine wrapping per RFC 8792"

255 on no-op."

space_chars="
tenp_dir=""
prog_nane="rfcfol d

# functions for diagnostic nessages
prog_msg() {
if [[ "$quiet" -eq 0 ]]; then
format _string="%${prog_nane}: $1: %\n"
shift
printf -- "$format_string" "$*" >&2
fi
}

err() {
prog_nsg 'Error’ "$@

warn() {
prog nsg 'Warning "$@

dbg() {
if [[ "$debug" -eq 1 ]]; then
prog_nsg ' Debug’ "$@
fi
}

# determ ne nanme of [g]sed binary
type gsed > /dev/null 2>&1 && SED=gsed || SED=sed

# warn if a non-GNU sed utility is used

"$SED" --version < /dev/null 2> /dev/null | grep -g GNU || \
warn 'not using GNU ‘sed’ (likely cause if an error occurs).

cl eanup() {

rm-rf "$tenmp_dir"
}
trap 'cleanup’ EXIT



fold it _1() {

}

# ensure input file doesn't contain the fol d-sequence al ready
if [[ -n "$("$SED" -n "/\\$/p" "S$infile")" 1]; then
err "infile "$infile’ has a line ending with a '\\’' character."\
"This script cannot fold this file using the "\\’' strategy"\
"wi thout there being false positives produced in the"\
"unfol ding."
return 1
fi

# where to fold
fol dcol =$(expr "$maxcol" - 1) # for the inserted '\’ char

# ensure input file doesn’'t contain whitespace on the fold col um
grep -q "M (.\{$foldcol\}\)\{1,\} " "Sinfile"
if [[ $2 -eq 0]]; then
err "infile "$infile has a space character occurring on the"\
"folding colum. This file cannot be fol ded using the"\
""\\' strategy."
return 1
fi

# center header text

| engt h=$(expr ${#hdr_txt_1} + 2)

| eft_sp=$(expr \( "$maxcol" - "$length" \) / 2)

right_sp=$(expr "$maxcol" - "$length" - "$left_sp")

header =$(printf "%*s % %*s" "$left_sp" "$equal _chars"\
"$hdr _txt_ 1" "$right_sp" "$equal chars")

# generate outfile

echo "$header" > "S$outfile"

echo "" >> "$outfile"

"$SED" s/\(L\N{""$foldcol "T\}\V)\N (.. ) /NN 2/t Mb;:MP;D; "\
< "$infile" >> "$outfile" 2> /dev/nul

if [[ $? -ne 0 ]]; then
return 1

fi

return O

fold it _2() {

# where to fold
fol dcol =$(expr "$maxcol" - 1) # for the inserted '\’ char

# ensure input file doesn't contain the fol d-sequence al ready
if [[ -n "$("$SED" -n "/\\$/{N, s/\\\n[ 1*\\/&p; D}’ "Sinfile")" 1]
t hen
err "infile "$infile’ has a line ending with a '\\’ character"\
"followed by a "\\' character as the first non-space"\
"character on the next line. This script cannot fold"\
"this file using the "\\\\' strategy wi thout there being"\
"fal se positives produced in the unfolding."
return 1
fi

# center header text

| engt h=$(expr ${#hdr_txt_2} + 2)

left_sp=$(expr \( "$maxcol" - "$length" \) / 2)

ri ght _sp=$(expr "$maxcol" - "$length" - "$left_sp")

header=$(printf "% *s % % *s" "$left_sp" "$equal _chars"\
"$hdr _txt_ 2" "$right_sp" "$equal chars")

# generate outfile
echo "$header" > "S$outfile"
echo "" >> "S$outfile"



"$SED" 's/\(.\N{"Sfoldcol "TANIV)NC L) /NINWNANNN2/5t Mb; :MP;D;
< "$infile" >> "$outfile" 2> /dev/nul

if [[ $2 -ne 0 ]]; then
return 1

fi

return O

}

fold it() {
# ensure input file doesn't contain a tab
grep -qg $\t’ "S$infile"
if [[ $2 -eq 0 ]]; then
err "infile "$infile’ contains a tab character, which is not"\
"al | owed. "
return 1
fi

# folding of input containing ASCII control or non-ASCI| characters
# may result in a wong folding colum and is not supported
if type gawk > /dev/null 2>&1; then
env LC ALL=C gawk ’'/[\000-1014\016-\037\177]/{exit 1} "Sinfile"\
|| warn "infile "$infile contains ASCI|I control characters”\
"(unsupported)."
env LC ALL=C gawk /[ 000-\177]/{exit 1}’ "$infile"\
|| warn "infile "$infile contains non-ASCI| characters"\
"(unsupported)."”
el se
dbg "no GNU awk; ski pping checks for special characters."
fi

# check if file needs folding

testcol =$(expr "$maxcol " + 1)

grep -q ".\{$testcol\}" "$infile"

if [[ $2 -ne 0]]; then
dbg "nothing to do; copying infile to outfile."
cp "$infile" "$outfile”
return 255

fi

if [[ "$strategy" -eq 1 ]]; then
fold_it_1
return $?

fi

if [[ "$strategy” -eq 2 ]]; then
fold_ it_2
return $?

fi

qui et _sav="3$qui et"

qui et =1

fold_ it_1

resul t =$?

qui et =" $qui et _sav"

if [[ "$result” -ne 0 ]]; then
dbg "Folding strategy '1' didn't succeed; trying strategy '2'..."

fold it 2
return $?
fi
return O

}

unfold_it_1() {
tenp_dir=$(nktenp -d)

# output all but the first two lines (the header) to wip file
awk "NR>2" "$infile" > "S$tenp_dir/w p"



# unfold wip file
"$SED" {H $!d}; x;s/™M\n//;s/\\\n *//g "S$tenmp_dir/w p" > "$Soutfile"

return O

}

unfold_it_2() {
tenp_dir=$(nktenp -d)

# output all but the first two lines (the header) to wip file
awk "NR>2" "$infile" > "S$tenp_dir/w p"

# unfold wip file
"$SED" C{H $!d}; x;s/M\n//;s/\\A\n *\\//g "S$tenp_dir/wip"\
> "$outfile”

return O

}

unfold_it() {
# check if file needs unfolding
l'ine=$(head -n 1 "S$infile")
line2=$("$SED" -n '2p’ "S$infile")
resul t=$(echo "$line" | fgrep "$hdr_txt_1")
if [[ $2 -eq 0 ]]; then
if [[ -n"$line2" ]1]; then
err "the second line in '$infile' is not enpty."
return 1
fi
unfold it 1
return $?
fi
result=$(echo "$line" | fgrep "$hdr_txt_2")
if [[ $2 -eq 0 ]1]; then
if [[ -n "$line2" ]]; then
err "the second line in '$infile is not enpty."”
return 1
fi
unfold it 2
return $?
fi
dbg "nothing to do; copying infile to outfile."
cp "$infile" "$outfile”
return 255

}

process_i nput () {
while [[ "$1" !="" ]]; do
if [[ "$1" =="-h"1] || [[ "$1" == "--help" ]]; then
print_usage
exit O
elif [[ "$1" == "-d" ]]; then
debug=1
elif [[ "$1" == "-qg" ]]; then
qui et =1
elif [[ "$1" == "-s" ]]; then
if [[ "$#" -eq "1" ]]; then
err "option '-s’ needs an argunent (use -h for help)."
exit 1
fi
strat egy="$2"
shift
elif [[ "$1" == "-c" ]]; then
if [[ "$#" -eq "1" ]]; then
err "option '-c' needs an argunent (use -h for help)."
exit 1



}

fi

col _gvn=1
maxcol =" $2"
shift
elif [[ "$1" == "-r" ]]; then
reversed=1
elif [[ "$1" == "-i" ]]; then
if [[ "$#" -eq "1" ]]; then
err "option '-i’ needs an argunent (use -h for help)."
exit 1
fi
infile="%2"
shift
elif [[ "$1" == "-0" ]]; then

if [[ "$#" -eq "1" ]]:; then
err "option '-0' needs an argunent (use -h for help)."

exit 1
fi
outfile="$2"
shift
el se
warn "ignoring unknown option '$1'."
fi
shift
done

if [[ -z "$infile" ]]; then
err "infile parameter mssing (use -h for help)."
exit 1

fi

if [[ -z "$outfile" ]]; then
err "outfile paraneter missing (use -h for help)."
exit 1

fi

if [[ ! -f "S$infile" ]]; then
err "specified file "$infile does not exist."
exit 1

fi

if [[ "$col _gvn" -eq 1 ]] && [[ "$reversed" -eq 1 ]]; then
warn "’'-c¢’ option ignored when unfolding (option '-r’)."
fi

if [[ "$strategy" -eq 0 1] || [[ "$strategy" -eq 2 ]]; then
m n_supported=$(expr ${#hdr_txt_ 2} + 8)

el se
m n_support ed=$(expr ${#hdr_txt_1} + 8)
fi
if [[ "$maxcol” -1t "$nin_supported" ]]; then

err "the folding colum cannot be |less than $m n_supported.”
exit 1
fi

# this is only because the code otherw se runs out of equal chars
max_support ed=$(expr ${#equal _chars} + 1 + ${#hdr_txt_1} + 1\
+ ${#equal chars})
if [[ "$maxcol" -gt "$max_supported" ]]; then
err "the folding colum cannot be nore than $max_supported. "
exit 1
fi

mai n() {

if [[ "$#" -eq "0" ]]; then



print_usage
exit 1
fi

process_i nput "$@

if [[ "$reversed" -eq 0 ]]; then
fold_it
code=$?
el se
unfold_it
code=$?
fi
exit "$code"

}
min"$@
<CCDE ENDS>
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