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Abst r act
A text media subtype for tagging content consisting of juxtaposed
text and formatting directives as used by the troff series of
prograns and for conveying i nformati on about the intended processing

steps necessary to produce formatted output is described.
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1. Introduction

It is sonmetinmes desirable to format text in a particular way for
presentation. One approach is to provide formatting directives in
juxtaposition to the text to be formatted. That approach permts
reading the text in unformatted form (by ignoring the fornmatting
directives), and it permts relatively sinple repurposing of the text
for different nmedia by making suitable alterations to the fornatting
directives or the environnent in which they operate. One particular
series of related prograns for formatting text in accordance with
that nodel is often referred to generically as "troff", although that
is also the nane of a particular |lineage of prograns wthin that
generic category for formatting text specifically for typesetter and
typesetter-like devices. A related formatting programwthin the
generic "troff" category, usually used for character-based out put
such as (formatted) plain text, is known as "nroff". For the purpose
of the nedia type defined here, the entire category will be referred
to sinply by the generic "troff" name. Troff as a distinct set of
prograns first appeared in the early 1970s [ Nl. CSTR54], based on the
same formatting approach used by sone earlier programs ("runoff" and

"roff"). It has been used to produce docunents in various formats,
ranging in length fromshort menoranda to books (including tables,
di agranms, and ot her non-textual content). It remains in wde use as

of the date of this docunent; this docunment itself was prepared using
the troff famly of tools per [I1. RFC2223] and [12.Lilly05].

The basic format (juxtaposed text and formatting directives) is

ext ensi bl e and has been used for related formatting of text and
graphi cal document content. Formating is usually controlled by a set
of macros; a macro package is a set of related formatting tools,
witten in troff format (although conpressed binary representations
have al so been used) and using basic formatting directives to extend
and nmanage formatting capabilities for docunment authors. There are a
nunber of preprocessors that transforma textual description of some
content into the juxtaposed text and formatting directives necessary
to produce sone desired output. Preprocessors exist for formatting
of tables of text and non-textual naterial, mathematical equations,
chem cal formul ae, general |ine draw ngs, graphical representation of
data (in plotted coordinate graphs, bar charts, etc.),
representations of data formats, and representati ons of the abstract
mat hemati cal construct known as a graph (consisting of nodes and
edges). Many such preprocessors use the sane general type of input
format as the formatters, and such input is explicitly within the
scope of the nmedia type described in this docunent.
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2. Requirenent Levels

The key words "MJST", "MJST NOT", "SHOULD', "SHOULD NOT",
"RECOMMVENDED', and "MAY" in this docunment are to be interpreted as
descri bed in [ N2. BCP14].

3. Scope of Specification

The described nedia type refers to input that nmay be processed by
preprocessors and by a page formatter. It is intended to be used
where content has sonme text that may be conprehensible (either as
text per se or as a readable description of non-text content) without
nmachi ne processing of the content. Were there is little or no
conprehensi bl e text content, this nmedia type SHOULD NOT be used. For
exanpl e, while output of the "pic" preprocessor certainly consists of
troff-conpatible sequences of formatting directives, the sheer number
of individual directives interspersed with any text that m ght be
present nmakes conprehension difficult, whereas the preprocessor input
| anguage (as described in the "Published Specification" section of
the registration below) nay provide a concise and conprehensibl e
description of graphical content. Preprocessor output that includes
a large proportion of formatting directives would best be |abeled as
a subtype of the application nmedia type. |If particular preprocessor
i nput content describes only graphical content with little or no
text, and which is not readily conprehensible froma textua
description of the graphical elenments, a subtype of the i nage nedia
type woul d be appropriate. The purpose of |abeling nedia content is
to provide information about that content to facilitate use of the
content. Use of a particular |abel requires some common sense and

j udgrment, and SHOULD NOT be nechanically applied to content in the
absence of such judgnent.

4. Registration Form
The registration procedure and formare specified in [|3. RFC4288].
Type nane: text
Subt ype nane: troff
Requi red paraneters: none
Optional paraneters:
charset: Mist be a charset registered for use with MM text types
[ N3. RFC2046], except where transport protocols are explicitly

exenpted fromthat restriction. Specifies the charset of the
media content. Wth traditional source content, this will be
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the default "US-ASCII" charset. Some recent versions of troff
processi ng software can handl e Uni code input charsets; however,
there may be interoperability issues if the input uses such a

charset (see "Interoperability considerations" bel ow).

process: Human-readabl e additional information for formatting,

i ncl udi ng environment vari abl es, preprocessor argunments and
order, formatter argunments, and postprocessors. The paraneter
val ue may need to be quoted or encoded as provided for by

[ Nd. RFC2045] as anmended by [N5. RFC2231] and [N6. Errata].
CGenerating inplementations nmust not encode executabl e content
and other inplenentations nmust not attenpt any execution or
other interpretation of the paraneter value, as the paraneter
val ue may be prose text. Inplenentations SHOULD present the
paraneter (after reassenbly of continuation paranmeters, etc.)
as information related to the nedia type, particularly if the
media content is not imediately available (e.g., as with
nessage/ ext er nal - body conposite nedi a [ N3. RFC2046]).

resources: Lists any additional files or prograns that are

required for formatting (e.g., via .cf, .nx, .pi, .so, and/or
.8y directives).

versi ons: Human-readabl e i ndication of any known specific versions

Encodi

Lilly

7bi

8bi

of preprocessors, formatter, macro packages, postprocessors,
etc., required to process the content.

ng consi derati ons:

t is adequate for traditional troff provided |ine endings are
canoni cal i zed per [N3. RFC2046]. Transfer of this nedia type
content via sonme transport nmechanisns nmay require or benefit
fromencoding into a 7bit range via a suitable encoding nmethod
such as the ones described in [N4. RFC2045]. In particul ar
some lines in this nedia type mght begin or end with

whi t espace, and that |eading and/or trailing whitespace m ght
be di scarded or otherwise nangled if the nedia type is not
encoded for transport.

t may be used with Unicode characters represented as a series
of octets using the utf-8 charset [|4. RFC3629], where transport
net hods permt 8bit content and where content line length is
suitable. Transport encodi ng considerations for robustness my
al so apply, and if a suitable 8bit encoding nechanismis
standardi zed, it night be applicable for protection of nedia
during transport.
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bi nary may be necessary when raw Uni code is used or where |line
| engt hs exceed the all owabl e maxi mumfor 7bit and 8bit content
[ Nd. RFC2045], and nay be used in environments (e.g., HITP
[15. RFC2616]) where Uni code characters may be transferred via a
non-M ME charset such as UTF-16 [I6. RFC2781] .

franmed encodi ng MAY be used, but is not required and is not
general ly useful with this nedia type.

Restrictions on usage: none

Security considerations: Some troff directives (.sy and .pi) can

Lilly

cause arbitrary external prograns to be run. Several troff
directives (.so, .nx, and .cf) may read external files (and/or
devi ces on systens that support device input via file system
semantics) during processing. Several preprocessors have simlar
features. Sone inplenentations have a "safe" node that disables
sone of these features. Formatters and preprocessors are
progranmmabl e, and it is possible to provide input which specifies
an infinite | oop, which could result in denial of service, even in
i mpl ementations that restrict use of directives that access
external resources. Users of this media type SHOULD be vigil ant
of the potential for damage that may be caused by carel ess
processi ng of nedi a obtai ned fromuntrusted sources.

Processing of this nmedia type other than by facilities that strip
or ignore potentially dangerous directives, and processing by
preprocessors and/ or postprocessors, SHOULD NOT be invoked

automatically (i.e., without user confirmation). |In some cases,
as this is atext nmedia type (i.e., it contains text that is
conprehensi bl e wi thout processing), it may be sufficient to
present the nmedia type with no processing at all. However, |ike

any other text nedia, this nmedia type nay contain contro
characters, and inplementers SHOULD t ake precauti ons agai nst

unt owar d consequences of sending raw control characters to display
devi ces.

Users of this nmedia type SHOULD carefully scrutinize suggested
conmand |ines associated with the "process" paraneter, contained
in conments within the nedia, or conveyed via external mechani smns,
both for attenpts at social engineering and for the effects of
ill-considered values of the paranmeter. \While sone

i npl enent ati ons may have "safe" nodes, those using this nedia type
MUST NOT presune that they are avail able or active.

Conmments may be included in troff source; comrents are not

formatted for output. However, they are of course readable in the
troff document source. Authors should be careful about
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i nformati on placed in comments, as such information nay result in
a leak of information, or may have ot her undesirabl e consequences.

VWhile it is possible to overlay text with graphics or otherw se
produce formatting instructions that would visually obscure text
when formatted, such neasures do not prevent extracting text from
the docunent source, and might be ineffective in obscuring text
when formatted electronically, e.g., as PostScript or PDF

Interoperability considerations: Recent inplenentations of
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formatters, macro packages, and preprocessors may include sone
ext ended capabilities that are not present in earlier

i mpl enentations. Use of such extensions obviously linmts the
ability to produce consistent fornatted output at sites with

i mpl enentati ons that do not support those extensions. Use of any
such extensions in a particular docunment using this media type
SHOULD be indicated via the "versions" paraneter val ue.

As nentioned in the Introduction, nmacro packages are troff
docunents, and their content nmay be subject to copyright. That
has led to multiple independent inplenmentations of macro packages,
whi ch may exhibit gross or subtle differences with some content.

Sone preprocessors or postprocessors mght be unavail able at sone
sites. \Were sone inplenentation is avail able, there may be
differences in inplenentation that affect the output produced.

For exanple, sone versions of the "pic" preprocessor provide the

capability to fill a bounded graphi cal object; others |ack that
capability. O those that support that feature, there are
differences in whether a solid fill is represented by a val ue of

0.0 vs. 1.0. Sone inplenentations support only gray-scal e output;
ot hers support col or

Preprocessors or postprocessors may depend on additional prograns
such as awk, and inplenentation differences (including bugs) nmay
lead to different results on different systens (or even on the
sanme systemwith a different environnent).

There is a wide variation in the capabilities of various
presentation nedia and the devices used to prepare content for
presentation. Indeed, that is one reason that there are two basic
formatter programtypes (nroff for output where limted formatting
control is available, and troff where a greater range of contro

is possible). dearly, a docunment designed to use conpl ex or

sophi sticated formatting night not be representable in sinpler
media or with devices |lacking certain capabilities. Oten it is
possi bl e to produce a somewhat inferior approximtion; colors

m ght be represented as gray-scal e val ues, accented characters
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m ght be produced by overstriking, italics mght be represented by
underlining, etc.

Various systens store text with different |ine ending codings.

For the purpose of transferring this nedia type between systens or
bet ween applications using M M nethods, |ine endings MJUST use the
canoni cal CRLF |ine ending per [N3.RFC2046].

Publ i shed specification: [NL. CSTR54]

Applications which use this media type: The follow ng applications in

each sub-category are exanples. The lists are not intended to be
exhausti ve.

Preprocessors: tbl [I7.CSTR49], grap [I8.CSTR114], pic
[19. CSTR116], chem [I10. CSTR122], egn [I11.eqn], dformat
[112. CSTR142]
Formatters: troff, nroff, Eroff, sqtroff, groff, awf, cawf
Format converters: deroff, troffcvt, unroff, troff2htm, nmR2htm
Macro packages: man [113. UNl Xmanl], ne [|14.ne], nmm

[115. DWBgui de], ns [I16.n8], mv [I|15. DWBgui de], rfc
[12.Lilly05]

Addi tional information:

Lilly

Magi ¢ nunber(s): None; however, the content format is distinctive
(see "Published specification").

File extension(s): Files do not require any specific "extension".
Many are in use as a conveni ence for mechani zed processi ng of
files, some associated with specific nmacro packages or
preprocessors; others are ad hoc. File nanes are orthogonal to
the nature of the content. |In particular, while a file nane or
a conponent of a name may be useful in sone types of autonated
processing of files, the name or conponent mi ght not be capable
of indicating subtleties such as proportion of textual (as
opposed to inmage or formatting directive) content. This nedia
type SHOULD NOT be assigned a relationship with any file
"ext ension" where content nmay be untrusted unless there is
provi sion for human judgnment that nay be used to override that
relationship for individual files. Were appropriate, a file
nane MAY be suggested by a suitable nechani smsuch as the one
specified in [117. RFC2183] as anmended by [N5. RFC2231] and
[N6. Errata]l.
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Maci ntosh File Type Code(s): unknown

Person & email address to contact for further infornmation:
Bruce Lilly
blilly@rols.com

I nt ended usage: COVMON
Aut hor/ Change control ler: |ESG

Consi stency: The nedia has provision for coments; these are
sonetinmes used to convey recomended processi ng comands, to
i ndicate required resources, etc. To avoid confusing recipients,
senders SHOULD ensure that information specified in optiona
paranmeters is consistent with any related i nfornation that may be
contained within the media content.

5. Acknow edgenents

The author would Iike to acknow edge the hel pful comrents provided by
menbers of the ietf-types mailing list.

6. Security Considerations

Security considerations are discussed in the nmedia registration
Addi ti onal considerations nmay apply when the nedia subtype is used in
some contexts (e.g., MM [I18. RFC2049]).

7. I nternationalization Considerations

The optional charset parameter nmay be used to indicate the charset of
the nedia type content. In some cases, that content’s charset m ght
be carried through processing for display of text. In other cases,
conbi nati ons of octets in particul ar sequences are used to represent
gl yphs that cannot be directly represented in the content charset.
In either of those categories, the | anguage(s) of the text m ght not
be evident fromthe character content, and it is RECOWENDED that a
sui tabl e mechanism (e.g., [119. RFC3282]) be used to convey text

| anguage where such a nmechanismis available [120. BCP18]. \here

mul tipl e | anguages are used within a single docunment, it may be
necessary or desirable to indicate the | anguages to readers directly
via explicit indication of |anguage in the content. 1In still other
cases, the nmedia type content (while readable and conprehensible in
text forn) represents synbolic or graphical information such as

mat hemati cal equations or chemical fornulae, which are largely gl oba
and | anguage i ndependent.
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8. | ANA Consi derations

| ANA shall enter and naintain the registration information in the
nmedia type registry as directed by the | ESG
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Appendi x A.  Exanpl es
A. 1. Data Format
The i nput :
Content-Type: text/troff ; process="dformat | pic -n | troff -ns"
Here's what an | P packet header |ooks like:

. begi n df or mat

style fill off

style bitwid 0.20
style recspread O
style recht 0.33333
nonanme

0-3 \0Version

4-7 | HL

8- 15 \ 0Type of Service
16-31 Total Length
noname

0-15 ldentification
16- 18 \ OFl ags

19-31 Fragnent O f set
nonane

0-7 Tine to Live

8- 15 Prot ocol

16- 31 Header Checksum
nonane

0- 31 Source Address
nonane

0-31 Destination Address
noname

0-23 Options

24- 31 Paddi ng
.end

produces as out put:

Here's what an | P packet header |ooks like:
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S S S S S S +
| Version| |HL | Type of Service]| Total Length

0------ 34------ 78----mm - 1516----F-mmmm e 31+
| I dentification | Fl ags| Fragment O f set
0--------------- T 1516--1819---------------------- 31+
| Time to Live | Pr ot ocol | Header Checksum |
0-------------- 18- 1516-------- - 31+
| Sour ce Address
(e e 31+
| Desti nati on Address
e P T T 31+
| Opti ons | Paddi ng

I e LR T T T 2324------------ 31+

A. 2. Sinple D agram
The i nput :
Content-Type: text/troff ; process="use pic -n then troff -ns"
The SMIP desi gn can be pictured as:

.DS B

. PS

boxwid = 0.8
# arrow approxi mation that | ooks acceptable in troff and nroff
define nyarrow X A: [ nove right 0.055;\

"<" ljust;line right ($1 - 0.1);">" rjust;\

nove right 0.045 ]\
X

User: box ht 0.333333 "User"

FS: box ht 0.666667 "File" "System with .n at User.s -0, 0.333333
Client: box ht 1.333333 wid 1.1 "Client\-" "SMIP" \

with .swat FS.se +0.5, O
"SMIP client” rjust at Client.se -0, 0.166667

nove to User.e ; myarrow(0.5)

nove to FS.e ; nyarrow(0.5)

nove to Cient.e ; SMIP: nyarrow1l.8)
Server: box ht 1.333333 wid 1.1 "Server\-" "SMIP" \

with .swat Here.x, Cient.s.y

box invis ht 0.5 "SMIP'" "Commands/ Replies” with .s at SMIP.c
box invis ht 0.25 "and Mail" with .n at SMIP.c
"SMIP server" |just at Server.sw -0, 0.166667
nove to Server.e.x, FS.e.y ; nyarrow0.5)
FS2: box ht 0.666667 "File" "Systeni \

with .sw at Server.se.x +0.5, FS.s.y

. PE

. DE
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produces as out put:

The SMIP desi gn can be pictured as:

Fomm - + TSR + TSR +
| User [<-->+ | | |
PR + | SMTP | I
| | Conmands/ Repl i es |
e + | dient- |<----------nnn-- >+ Server- | e +
| | SMIP | and Mai | | SMIP | |
| File |<-->+ | | | <-->+ File |
| System | | | | | | System |
oo - + S + S + oo - +

SMTP cl i ent SMIP server
Appendi x B. Disclainers
Thi s docunent has exactly one (1) author.

In spite of the fact that the author’s given nane nay al so be the
surname of other individuals, and the fact that the author’s surnane
may al so be a given nane for sone fenales, the author is, and has

al ways been, male.

The presence of "/SHE", "their", and "authors" (plural) in the
boi l erpl ate sections of this docunment is irrelevant. The author of
this docunent is not responsible for the boilerplate text.

Comments regarding the silliness, |ack of accuracy, and | ack of

preci sion of the boilerplate text should be directed to the | ESG not
to the author.
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Ful | Copyright Statenent
Copyright (C The Internet Society (2006).

Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED,

| NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE

I NFORMATI ON HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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