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NAME
mdoc — reference for the mdoc manual page macros implementation

SYNOPSIS
nroff —mdoc  file ...

DESCRIPTION

A complete reference for writingNIX manual pages with themdoc macro package; aontentbased
and domainbased formatting package faroff (1) andtroff (1). Its predecessor, theman(7) pack-
age, addressed page layout leavingrttamipulation of fonts and other typesetting details to theviohal
author In —mdoc, page layout macros make up {h&ge structure domainvhich consists of macros for
titles, section headers, displays and lists — essentially items which affect the physical pbs@idron a
formatted page.In addition to the page structure domain, there are two more domainspatieal
domain and thegeneraltext domain. The general text domain is defined mscros which perform tasks
such as quoting or emphasizing pieces gf. t&f'he manual domain is define@s macros that are a subset
of the day to day informdhnguage used to describe commands, routines and relEtgdfiles. Macros
in the manual domain handle command names, command line argumentptEams, function names,
function parameters, pathnames, variables, cross references to other pegeml and so onThese
domain items hge value for both the author and the future user of the manual pégmefully, the con-
sisteny gained across the manual set will provide easier translation to future documentation tools.

Throughout thaJNIX manual pages, a manual entry is simply referred to as a man pgaye)eass of ac-
tual length and without sexist intention.
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GETTING STARTED

BSD

The material presented in the remainder of this document is outlined agsfollo
1.

N

TROFF IDIOSYNCRASIES

Macro Usage

Passing Space Characters inAngument
Trailing Blank Space Characters
Escaping Special Characters

Other Possible Pitls

A MANUAL PAGE TEMPLATE
CONVENTIONS
TITLE MACROS

INTRODUCTION OF MANUAL AND GENERAL TEXT DOMAINS
What's in a Name...
General Syntax

MANUAL DOMAIN
Addresses

Author Name

Arguments

Configuration Declarations (Section Four Only)
Command Modifiers
Defined \ariables

Errno’s

Environment \ariables

Flags

Function Declarations
Function pes

Functions (Library Routines)
Function Aguments

Return \alues

Exit Status

Interactie Commands
Library Names

Literals

Names

Options

Pathnames

Standards

Variable ¥ypes

Variables

Manual Page Cross References

GENERAL TEXT DOMAIN
AT&T Macro

BSD Macro

NetBSD Macro
FreeBSD Macro
DragonFly Macro
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OpenBSD Macro

BSD/OS Macro

UNIX Macro

Emphasis Macro

Font Mode

Enclosure and Quoting Macros
No-Op or NormalText Macro
No-Space Macro

Section Cross References
Symbolics

Mathematical Symbols
References and Citations
Trade Names (oAcroryms andType Names)
Extended Aguments

8. PAGE STRUCTURE DOMAIN
Section Headers
Subsection Headers
Paragraphs and Line Spacing
Keeps
Examples and Displays
Lists and Columns

9. MISCELLANEOUS MACROS

10. PREDEFINED STRINGS

11. DIAGNOSTICS

12. FORMATTING WITH NROFF AND TROFF
13. FILES

14. SEE ALSO

15. BUGS

TROFF IDIOSYNCRASIES
The —mdoc package attempts to simplify the process of writinhan page. Theoretically one should
not hare to learn the tricky details dfoff (1) to use—mdoc; however there are a few limitations
which are uneoidable and best gotten out of thayww And, too, be forevarned, this package it fast.

Macro Usage
As introff (1), a macro is called by placing' a’ (dot character) at the beginning of a line followed by
the two-character (or three-character) name for the matherecan bespace or tab characters between
the dot and the macro namérguments may follow the macro separated by spaagsn(btabs). Itis
the dot character at the beginning of the line which cauisffs (1) to interpret the next twv(or more)
characters as a macro nam&. single starting dot followed by nothing is ignoredio place a'. ' (dot
character) at the beginning of an input line in some context other than a mawation, precede the’
(dot) with the ‘\& ' escape sequence which translates literally t@eso-width space, and is vez
displayed in the output.

In general,troff (1) macros accept an unlimited number of arguments (contrary to other versions of
troff which can’t handle moréhan nine aguments). Inimited cases, arguments may be continuedxer e
tended on the next line (Sé&xtended Arguments below). Almost all macros handlguoted aguments
(seePassing Space Characters in an Agument below).
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Most of the—mdoc general text domain and manual domain macros are special ith#iatgument

lists areparsedfor callable macro namesThis means an argument on the argument list which maighes
general text or manual domain macro name (amith is defined to be callable) will bexezuted or
called when it is processedn this case th@rgument, although the name of a macro, is not preceded by
a ‘.’ (dot). This makes it possibléo nest macros; for example the option maddp, may call the flag

and argument macroB] andAr, to specify an optional flag with angaiment:

[—s bytes ] is produced byOp Fl s Ar bytes
To prevent a string from being interpreted as a macro ngrexede the string with the escape sequence
&

[FI's Ar byteg is produced byOp \&Fl s \&Ar bytes
Here the string$l| and Ar are not interpreted as macroMacroswhose argument lists are parsied
callable arguments are referred topmssedand macrosvhich may be called from an argument list are
referred to agallable throughout this documentThis is a technicafaux pasas almost all of the macros

in —_mdoc are parsed, but as it was cumbersome to constantly refeadmos as being callable and being
able to call other macros, the term parsed has been used.

In the following, we call ar-mdoc macro which starts bne (with a leading dot) aommandf this dis-
tinction is necessary

Passing Space Characters in aArgument

Sometimes it igdesirable to ge as an argument a string containing one or more blank space characters,
say to specify arguments to commands which expect particular arrangement of items in the argument list.
Additionally, it males—mdoc working faster For example, the function commanien expects thefirst
amgument to be the name of a function amdy remaining arguments to be function parametéys.

ANSI C stipulates the declaration of function parameterthe parenthesized parameter list, each parame-
ter is guaranteed to be at minimum a two word strikgr example,int foo

There are two possible ways to pass an argument wdoictains an embedded spad®neway of pass-
ing a string containing blank spaces is to use the datthpaddable space character’, that is, a blank
space preceded by the escape charakter This method may beised with any macro but has the side
effect of interfering with the adjustment of texteo the lengthof a line. Troff sees the hard space as
if it were any other printable character and cannot split the string into blankwline separated pieces
as one wouldxpect. Thismethod is useful for strings which are not expectedveslap a line boundary
An alternatve is to usé~ , a paddable (i.e. stretchable), unbreakable sp@be.second methods to en-
close the string with double quotes.

For example:
fetch (char [&tr ) is created byFn fetch char\ Cktr
fetch (char [&tr ) can also be created blyn fetch "char [&tr"

If the ‘\ ’ before the spacen the first example or double quotes in the second example were onfitied,
would see three arguments, and the result would be:

fetch (char , [str )

Trailing Blank Space Characters

BSD

Troff can be confused by blank space characters at the end of dtlisea wise preentive measure to
globally remwae all blank spaces froniblank-spacg&énd-of-linélcharacter sequencesShouldthe need
arise to use a blank character at the end of a line, it may be forcecdmwithpaddable space and the
‘\& ' escape characterFor example,string\ \&
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Escaping Special Characters

Special characters like thewlee charactef\n ’ are handled by replacing the’ with ‘\e ’ (e.g. \en )
to preserve the backslash.

Other Possible Pitfalls

A warning is emitted when an empty input line is found outside of displays (sew)beldse.sp in-
stead. (VEll, it is even better to usemdoc macros to wid the usage of lg-level commands.)

Leading spaces will cause a break and are output direstlgid this behaiour if possible. Similarly, do
not use moraghan one space character between words in an ordinary text line; contrary to other text for
matters, they araot replaced with a single space.

You can't pas$ directly as an gument. Usa [Jq] (or\ () instead.

By default, troff (1) inserts tw space characters after a punctuation mark closing a sentence; characters
like ')’ or ' are treated transparently, not influencing the sentence-endingid@haTo change this,
insert \& ’ before or after the dot:

The

.Ql.
character.
.Pp

The

.Ql \&.
character.
.Pp

.No test .
test

.Pp

.No test.
test

gives
The". character
The*.’ character
test. test
test. test

As can be seen in the first and third lir@doc handles punctuation characters specially in macro argu-
ments. Thiswill be explained in sectiorGeneral Syntaxbelow In the same @y, you hae to protect
trailing full stops of abbreviations with a trailing zero-width spaeeg.\&

A comment in the source file of a man page can be either staitied\" on a single line,\" ' after
some input, of\# ' anywhere; the rest of such a line is ignored.

A MANUAL P AGE TEMPLATE

BSD

The body of a man page is easily constructed from a basic template:

\" The following commands are required for all man pages.
.Dd Month day, year

.Dt DOCUMENT_TITLE [section number] [architecture/volume]
.Os [OPERATING_SYSTEM] [version/release]

.Sh NAME

.Nm name
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.Nd one line description of name

\" This next command is for sections 2 and 3 only.

\".Sh LIBRARY

.Sh SYNOPSIS

.Sh DESCRIPTION

\" The following commands should be uncommented and

\" used where appropriate.

\".Sh IMPLEMENTATION NOTES

\" This next command is for sections 2, 3, and 9 only
\" (function return values).

\".Sh RETURN VALUES

\" This next command is for sections 1, 6, 7, and 8 only.
\".Sh ENVIRONMENT

\".Sh FILES

\" This next command is for sections 1, 6, and 8 only
\" (command return values to the shell).
\".Sh EXIT STATUS

\".Sh EXAMPLES

\" This next command is for sections 1, 4, 6, 7, 8, and 9 only
AN (fprintf/stderr type diagnostics).
\" .Sh DIAGNOSTICS

\".Sh COMPATIBILITY

\" This next command is for sections 2, 3, 4, and 9 only
\" (settings of the errno variable).

\".Sh ERRORS

\".Sh SEE ALSO

\".Sh STANDARDS

\".Sh HISTORY

\".Sh AUTHORS

\".Sh CAVEATS

\".Sh BUGS

The first items in thetemplate are the command3d, .Dt , and.Os ; the document date, the operating
system the man page or subject source i®ldped or modified for, and the man page title (pper
cas§ alongwith the section of the manual the page belongsTihesecommands identify the page and
are discussed below IAITLE MA CROS.

The remaining items in théemplate are section headerSh(); of which NAME SYNOPSIS and
DESCRIPTIONare mandatory The headers are discussed FAGE STRUCTURE DOMAIN, after
presentation oMANUAL DOMAIN . Several content macros are usexldemonstrate page layout mac-
ros; reading about content macros before page layout macros is recommended.

CONVENTIONS

BSD

In the description of all macros belp optional arguments are puto braclets. An ellipsis ('...")
represents zero or more additionaguanents. Alternagie values for a parametere separated witt] .

If there are alternaté values for a mandatory parameter, braces are used (togethét Yith enclose
the value set.Meta-\ariables are specified within angles.

Example:
Xx  [Moo}barl | bar2} [-testl Ftest2 | —testJ]...

Except statedxlicitly, all macros are parsed and callable.
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Note that a macro takes effect up to the next nested mdoexample,.lc foo Aq bar doesn't
produce foo <bar> ' but ‘foo [afl Consequentlya warning message is emitted for most com-
mands if the first argument ismaacro itself since it cancels the effect of the calling command completely
Another consequence is that quoting macrogenasert literal quotesfoo <bar> ' has been produced

by .Ic  "foo <bar>"

Most macros hae a default width value which can be used to spexifgbel width (width ) or offset
(—offset ) for the.Bl and.Bd macros. Itis recommended not to use this rather obscure feature to
awid dependencies on local modifications of Hmedoc package.

TITLE MA CROS

BSD

The title macros are padf the page structure domain but are presented first and separately for someone
who wishes to start writing a man page yesterda@greeheader macros designate the document title or
manual page title, the operating system, and the afateithorship. Thesemacros are called once at the
very beginning of the document and are used to construct headers and footers only

.Dt [[document titl€] [[$ection numbe} [ Wolumé]
The document title is the subject of the man pagé must be ITCAPITALS due to troff limita-
tions. If omitted, ‘UNTITLED’ is used. The section number may be a number in the range
1, ..., 9 orunass , draft , or paper . If it is specified, and no volume name isegi, a dedult
volume name is used.

UnderBSD, the following sections are defined:

BSD General Commands Manual

BSD System Calls Manual

BSD Library Functions Manual

BSD Kernel Interfaces Manual

BSD File Formats Manual

BSD Games Manual

BSD Miscellaneous Information Manual
BSD System Manager's Manual

BSD Kernel Dgelopers Manual

O©CoOoO~NOOOUTA,WNPE

A volume name may be arbitrary or one of the foliy:

USD Users Supplementary Documents

PS1 Programmes’ Supplementary Documents
AMD Ancestral Manual Documents

SMM System Manager’s Manual

URM Users Reference Manual

PRM Programmes Manual

KM Kernel Manual

IND Manual Master Inde

LOCAL Local Manual

CON Contrituted Software Manual

For compatibility MMI can be used folND, and LOC for LOCAL Values from the preéous

table will specify a new volume namef the third parameter is a&lword designating a comput-

er architecture, its value is prepended to the default volume name as specified by the second
parameter By default, the following architecturesionords are defined:

acorn26, acorn32, algor, alpha, amd64, amiga, amigappc, arc, arm, arm26, arm32, armish,
atari, aviion, beagle, bebox, cats, cesfic, cobalt, dreamcast, emips, ewdanipse

evbppc, evbsh3, ews4800mips, hp300, hp700, hpcarm, hpcmips, hpcsh, hppa, hppa64,
i386, iab4, ibmnws, iyonix, landisk, loongson, luna68k, luna88k, m68k, mac68k, macppc,
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mips, mips64, mipsco, mmeye, mvme68k, mvme88k, mvmeppc, netwindestaie
newvsmips, next68k, ofppc, palm, pc532, playstation2, pmax, pmppc, powerpc, prep,
rs6000, sandpoint, sbmips, sgi, sgimips, sh3, shark, socppc, solbourne, sparc, sparc64,
sun2, sun3, tahoe, vax, x68k, x86_64, xen, zaurus

If the section number is neither a numeric expression in the range 1 to 9 nor thee atfoe
described &ywords, the third parameter is used verbatim as the volume name.

In the following examples, the left (which is identical to the right) and the middle part of the
manual page header strings arevaino Note how ‘\& ' prevents the digit Arom being a alid
numeric gpression.

.DtFOO 7 FOO(7)BSD Miscellaneous Information Manual
.Dt FOO 7 bar FOO(7)BSD Miscellaneous Information Manual
.DtFOO \&7 bar

FOO(7)bar
.Dt FOO 2386 FOO(2)BSD/i386 System Calls Manual
.Dt FOO " bar FOObar

Local, OS-specific additions might be found in file mdoc.local ; look for strings named
volume—ds—XXX (for the former type)and volume—as—XXX (for the latter type)XXX then
denotes the dyword to be used with thét macro.

This macro is neither callable nor parsed.

.Os [[operating systenh [ [leleasé]

BSD

If the first parameter is empty, the deft ‘BSD' is used. This may be werridden in the local
configuration file,mdoc.local . In general, the name of theperating system should be the
common acronym, e.@®SD or ATT. Therelease should be the standard release nomenclature for
the systenmspecified. In the following table, the possible second arguments for some predefined
operating systems are liste&imilar to .Dt , local additions might be defined indoc.local ;

look for strings namedperating—system—-XXX-YYY |, where XXX is the acronym forthe
operating system andYY the release ID.

ATT 7th, 7, 1ll, 3,V, V.2, V.3, V4
BSD 3,4,4.1,4.2, 43, 4.3t, 4.3T, 4.3r, 43R, 4.4

NetBSD 0.8, 0.8a, 0.9, 0.9a, 1.0, 1.0a, 1.1, 1.2, 1.2a, 1.2b, 1.2¢c, 1.2d, 1.2e, 1.3, 1.34,
14,141,142,143,15,15.1,15.2,153, 1.6, 1.6.1, 1.6.2, 1.6.3, 2.0,
2.0.1,20.2 203, 21, 3.0, 3.0.1, 3.0.2, 3.0.3, 3.1, 3.1.1, 4.0, 4.0.1, 5.0, 5.0.1,
5.0.2,51,512,513,514,52,521,522,6.0, 6.0.1, 6.0.2, 6.0.3, 6.0.4,
6.0.5, 6.1, 6.1.1,6.1.2, 6.1.3,6.1.4

FreeBSD 1.0, 1.1, 1.1.5, 1.1.5.1, 2.0, 2.05, 2.1, 2.15, 2.1.6, 2.1.7, 2.2, 2.2.1, 2.2.2,
2.25,226,227,228, 3.0,31, 3.2,33,34,35,4.0,4.1,4.1.1, 42,43,
44,45, 4.6, 46.2,4.7,4.8, 4.9, 410, 4.11, 5.0, 5.1, 5.2, 5.2.1, 5.3, 54, 55,
6.0,6.1,6.2,6.3,64,7.0,7.1,7.2, 7.3,74,8.0, 81, 8.2, 83, 8.4, 9.0, 9.1,
9.2, 9.3, 10.0

OpenBSD 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6,
3.7,3.8,39,4.0,41,42,43,44,45,46,4.7,48, 49,50, 5.1, 5.2, 5.3,
54,55, 5.6

DragonFly1.0,1.1,1.2,1.3, 14, 15,16, 1.8,1.8.1, 1.9, 1.10, 1.12, 1.12.2, 1.13, 2.0,
22,23,24,25,26, 27,28, 2.9, 29.1, 210, 2.10.1, 2.11, 2.12, 2.13, 3.0,
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3.1, 3.2, 3.3, 34,35, 3.6, 3.7, 3.8

Darwin  8.0.0, 8.1.0, 8.2.0, 8.3.0, 8.4.0, 8.5.0, 8.6.0, 8.7.0, 8.8.0, 8.9.0, 8.10.0, 8.11.0,
9.0.0, 9.1.0, 9.2.0, 9.3.0, 9.4.0, 9.5.0, 9.6.0, 9.7.0, 9.8.0, 10.1.0, 10.2.0, 10.3.0,
10.4.0, 10.5.0, 10.6.0, 10.7.0, 10.8.0, 11.0.0, 11.1.0, 11.2.0, 11.3.0, 11.4.0,
11.5.0, 12.0.0, 12.1.0, 12.2.0, 13.0.0, 13.1.0, 13.2.0, 13.3.0, 13.4.0, 14.0.0

For ATT, an unknown second parameter will be replaegth the stringUNIX; for the other
predefined acronyms it will be ignored and a warning message emiti@e:cognizedarguments
are displayed asgn in the page footerFor instance, a typical footer might be:

.Os BSD 4.3
giving 4.3 Berkeley Distribution , or for a locally produced set
.Os CS Department
which will produceCS Department
If the .Os macro is not present, the bottom left corner of the manual page will he ugly
This macro is neither callable nor parsed.

.Dd [OnontHTday] year]
If ‘Dd has no aguments,Epoch is used for the date stringlf it has exactly three gmments,
they are concatenated, separated with unbreakable space:

.Dd January 25, 2001
The month’s name shall not be abliaged.
With any other number of arguments, the current date is used, ignoring the parameters.
As a special exception, the format

.Dd $Mdocdate:  nontHIdlayTyeaf1$

is also recognizedlt is usedin OpenBSD manuals to automatically insert the current date when
committing.

This macro is neither callable nor parsed.

INTRODUCTION OF MANU AL AND GENERAL TEXT DOMAINS
What's in a Name...

BSD

The manual domain macro namase derned from the day to day informal language used to describe
commands, subroutines and relatilegs. Slightly different variations of thislanguage are used to
describe the three different aspeefsnriting a man page First, there is the description eimdoc macro
command usage.Secondis the description of aUNIX commandwith —-mdoc macros, and third, the
description of a command to a user in the verbal sense; tidisésission of a command in the text of a
man page.

In thefirst casefroff (1) macros are themselves a type of command; the general syntax for a troff com-
mand is:

Xx argumentl argument?2 ...

Xx is a macro command, and anything fellng it are arguments to be processedd.the second case,
the description of aUNIX command using the content macros is a bit momlved; a typical
SYNOPSIScommand line might be displayed as:
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filter [-flag ] 0hfile outfle 0O

Here, filter is the command name and the bracketed strifigg is aflag agument designated as
optional by the option braeks. In-mdoc terms,lnfile = Oand[outfile  Oare calledmeta aguments

in this example, the user has to replacertieta expressions\gin in angle brackets with real file names.
Note that in this documenmheta arguments are used to describeloc commands; in most man pages,
meta variables areot specifically written with angle braets. Themacros which formatted the aleo
example:

.Nm filter
.Op Fl flag
.Ao Ar infile Ac Ao Ar outfile Ac

In the third case, discussion of commands and command syntax inbloileexamples abe, but may
add more detail. The agumentslihfile  Oand [outfle  [Ofrom the example alve might be referred to
asoperandsor file aguments Somecommand line argument lists are quite long:

make [ —eikngrstv ] [-D variable ][-d flags ] [—f makefile ][-l
directory ] [- max_jobs ] [variable =value ] [target ... ]

Here one might talk about the commamdke and qualify theagument,makefile , as an argument to
the flag, —f , or discuss the optional file operatadget . In the verbal context, such detail can yeat
confusion, haever the—mdoc package does ndtave a macro for an gumentto a flag. Insteadhe Ar
argument macro is used for an operand or file argumeattdifget as well as an argument #flag
like variable . Themake command line was produced from:

.Nm make

.Op Fl eikngrstv

.Op FI D Ar variable
.Op FlI d Ar flags
.Op FI f Ar makefile
.Op FI I Ar directory
.Op Flj Ar max_jobs
.Op Ar variable Ns = Ns Ar value
.Bk

.Op Ar target ...

.Ek

The .Bk and.Ek macros are explained KKeeps

General Syntax

BSD

The manual domain and general text domain macros share a similar syntax witminée deviations;
most notably.Ar , .FI , .Nm, and.Pa differ only when called without arguments; akth and .Xr
impose an order on their argument lisssll content macros are capable of recognizing and properly han-
dling punctuation, provided each punctuation character is separated by a leadinglspacemmand is
given:

Ar sptr, ptr),

The result is:

sptr, ptr),

The punctuation is not recognized and all is output in the font bged\r . If the punctuation is
separated by a leading white space:
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Ar sptr, ptr) ,
The result is:

sptr , ptr ),

The punctuation is now recognized and output in the default font distinguishing it fromgtimaeat
strings. D remae the special meaning from a punctuation character escape i\&ith

The following punctuation characters are recognizedrhgoc:
: , : : (
) [ ] ? !
Troff is limited as a macro language, and has difficulty wpessented with a string containing a
member of the mathematical, logical or quotation set:
{+5_|/! u%l<l>5<:|>:!:1::l&5‘!’l"}

The problem is thatroff may assume it is supposed to actually perform the operatiamaluation
suggested by the character$o present the accidentalvaluation of thesecharacters, escape them with
‘\&’. Typical syntax is shown in the first content macro displayedabebd .

MANUAL DOMAIN
Addresses

The address macro identifies an address construct.

Usage: .Ad  [&ddresE...

.Ad addrl addrl

JAd addrl . addrl

.Ad addrl , file2 addry, file2
Adfl,f2,13: f1, f2, f3:
Ad addr) ), addr)),

The default width is 12n.

Author Name

BSD

The .An macro is used to specify the name of shehor of the item being documented, or the name of
the author of the actual manual page.

Usage: .An  [Author namé...
An  "Joe Author” Joe Author
An  "Joe Author" Joe Author,

An "Joe Author" Agq nobody@FreeBSD.org
Joe Author<nobody@FreeBSD.gr

An "Joe Author") ), Joe Author)),
The default width is 12n.

In the AUTHORSsection, theAn command causes a line break allowing each new amappear on its
own line. If this is not desirable,

An —nosplit

call will turn this of. To turn splitting back on, write
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An —split
Arguments
The .Ar argument macro may besed wheneer an argument is referencedf. called without ayuments,
the file ... ' string is output.
Usage: .Ar [(argument] ...
Ar file ...
Avr filel filel
Avr filel . filel
Avr filel file2 filel file2
Arflf2 3 fl1f2f3
Arfile)), file )),

The default width is 12n.

Configuration Declaration (Section Four Only)

The .Cd macro is used t@emonstrate aonfig (8) declaration for a device interface in a section four
manual.

Usage: .Cd [argumentl...
.Cd "device le0O at scode?" device le0 at scode?
In the SYNOPSISsection aCd command causes a line break before and after its arguments are printed.
The default width is 12n.

Command Modifiers
The command modifier is identical to thiel (flag) command with the exception that tligm macro
does not assert a dash in front géry agument. Taditionally flags are marked by the preceding dash,
however some commands or subsets of commands do not use tBemmandmodifiers may also be
specified in conjunction with interagéi commands such as editor comman8geFlags

The default width is 10n.

Defined \ariables
A variable (or constant) which is defined in an include file is specified by the niacro

Usage: .Dv  [defined ariabld...

.Dv MAXHOSTNAMELENVAXHOSTNAMELEN
.Dv TIOCGPGRP) TIOCGPGRPp

The default width is 12n.

Ermo’s
The .Er errno macro specifies the error return value for se@joB, and 9 library routinesThe second

example below shes .Er used with theBq general text domain macro, as it would be used in a sec-
tion two manual page.

Usage: .Er [@rrno typél...

.Er ENOENT ENOENT
ErENOENT);  ENOENY,
.Bq Er ENOTDIR  [ENOTDIR
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The default width is 17n.

Environment Variables
The .Ev macro specifies an environmerariable.

Usage: .Ev  [Argumentl...

.Ev DISPLAY DISPLAY
Ev RATH . PATH
.EVPRINTER)), PRINTER),

The default width is 15n.

Flags
The .FI macro handles command lifilags. It prepends a dashy’, to the flag. For interactve com-
mand flags, which are not prepended withdash, theCm (command modifier) macro is identicaltb
without the dash.

Usage: .Fl (argumentl...

.FI -

.Fl cfv —cfv

.Fl cfv . —cfv .
.Cm cfv . cfv .
Flsvt -s v —t
Floo— —,
.Flxyz), —Xyz ),
FI| -

The .FI macro without any arguments results in a dash represesttiingstdout. Note that gving .Fl
a single dash will result in two dashes.

The default width is 12n.

Function Declarations
The .Fd macro is used in th8YNOPSIS section with section two or three functionH. is neither call-

able nor parsed.
Usage: .Fd  [argumentl...
.Fd "#include <sys/types.h>" #include <sys/types.h>

In the SYNOPSIS section a.Fd command causes a linweak if a function has already been presented
and a break has not occurredhis leases anice vertical space in between the previous function call and
the declaration for the next function.

The .In  macro, while in theSYNOPSIS section, represents thnclude statement, and is the short
form of the abwe eample. It specifies the C header file as being included in pr@ram. It also
causes a line break.

While not in theSYNOPSISsection, it represents the header file enclosed in angledbsack
Usage: .In (header fil&l
.In stdio.h

#include <stdio.h>
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.In stdio.h <stdio.h»>

Function Types
This macro is intended fothe SYNOPSIS section. Itmay be used anywhere else in the man page
without problems, but its maipurpose is to present the function type in kernel normal form for the
SYNOPSIS of sections two and three (it causes a line break, allowing the function name to appear on the
next line).

Usage: .Ft [dypel...
.Ft struct stat structstat
Functions (Library Routines)
The .Fn macro is modeled oANSI C conventions.

Usage: .Fn  [functionJ[[parametédf ...

.Fn getchar getchar ()
.Fnstrlen), strlen (),
.Fn align "char [ptr", align (char [ptr ),

Note that any call to another macro signals the enitheofFn call (it will insert a closing parenthesis at
that point).

For functions with many parameters (which is rare), the maémos (function open) andFc (function
close) may be used witlra (function agument).

Example:
Ftint
.Fo res_mkquery
.Fa "int op"

.Fa "char Cdname'
.Fa "int class"

.Fa "int type"

.Fa "char [data"
.Fa "int datalen"

.Fa "structrrec Chewrr"
.Fa "char Cbuf"

.Fa "int buflen"

.Fc

Produces:
int res_mkquery (int op , char [Mname, int class , int type , char [Hata ,
int datalen , Struct rrec Chewrr , char [buf , int buflen )

In the SYNOPSIS section, the function will alays begin at the beginning of lindf there ismore than
one function presented in tH&EYNOPSIS section and a function type has not beeremj a line break
will occur, leaving a nice vertical space between the current function name and the ane prior

The default width values ofFn and.Fo are 12n and 16n, respeseiy.
Function Arguments
The .Fa macro is used to refdo function arguments (parameters) outside of SN&IOPSIS section of

the manual or inside th8YNOPSIS section if the enclosure macrdso and.Fc instead of.Fn are
used. .Fa may also be used to refer to structure members.

BSD November 2, 2010 BSD



MDOC (7) BSD Miscellaneous Information Manual MDOC (7)

Usage: .Fa  [function agumentl...

.Fad_namlen)), d_namlen )),
.Faiov_len iov_len

The default width is 12n.
Return Values
The .Rv macro generates text for use in RETURN VALUES section.
Usage: .Rv  [-std] [Hunction...]
For example,.Rv —std atexit produces:

The atexit() function returns the value 0 if successful; otherwiseatue \L is returned and the
global variableerrno is set to indicate the error

The —std option is valid only for manual page sections 2 andCaurently this macro does nothing if
used without the-std flag.
Exit Status
The .Ex macro generates text for use in DRAGNOSTICS section.
Usage: .Ex  [-std] [utility OJ...]
For example,.Ex -std cat produces:
Thecat utility exits O on success, and >0 if an error occurs.
The —std option is valid only for manual page sections 1, 6 andC8rrently this macro does nothing
if used without the-std flag.
Interactive Commands

The.lc macro designates an interaetior internal command.

Usage: .Ic (Argumentl...

dc :wq ‘wq
dc  "do while {...}" do while {...}
.Ic setenv , unsetenv setenv , unsetenv

The default width is 12n.
Library Names
The .Lb macro is used to specify the library where a particular function is compiled in.
Usage: .Lb (argumentl...

Available arguments td b and their results are:

libarchive Reading andNriting StreamingArchives Library (libarchie, —larchive)
libarm ARM ArchitectureLibrary (libarm,—larm)

libarm32 ARM32 ArchitectureLibrary (libarm32,—larm32)

libbluetooth Bluetooth Library (libbluetooths-Ibluetooth)

libbsm Basic Security Module Library (libbsmbsm)

libc Standard C Library (libcIc)

libc_r Reentrant C Library (libc, Flc_r)

BSD November 2, 2010 BSD



MDOC (7)

BSD

libcalendar
libcam
libcdk
libcipher
libcompat
libcrypt
libcurses
libdevinfo
libdevstat
libdisk
libdwarf
libedit
libelf
libevent
libfetch
libform
libgeom
libgpib
libi386
libintl
libipsec
libipx
libiscsi
libjail
libkiconv
libkse
libkvm

libm
libm68k
libmagic
libmd
libmemstat
libmenu
libnetgraph
libnetpgp
libossaudio
libpam
libpcap
libpci
libpmc
libposix
libprop
libpthread
libpuffs
librefuse
libresolv
librpcsec_gss
librpcsve
librt
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Calendar Arithmetid_ibrary (libcalendar—Icalendar)

Common Accesdlethod User Library (libcamslcam)

Curses Deelopment Kit Library (libcdk-lcdk)

FreeSec Crypt Library (libciphericipher)

Compatibility Library (libcompat;-lcompat)

Crypt Library (libcrypt,—Icrypt)

Curses Library (libcursesilcurses)

Device and Resource Information Utility Library (libdefo, —Idevinfo)
Device Statistics Library (libdestat, —Idevstat)

Interface to Slice and Partition Labels Library (libdiskdisk)
DWARF Accesslibrary (libdwarf, —ldwarf)

Command Line Editor Library (libeditledit)

ELF AccessLibrary (libelf, —lelf)

Event Notification Library (libeent, —levent)

File Transfer Library for URLs (libfetchylfetch)

Curses Form Library (libformsiform)

Userland APILibrary for kernel GEOM subsystem (libgeorgeom)
General-Purpose Instrument Bus (GPIB) library (libgpilgpib)
i386 ArchitectureLibrary (libi386,-1i386)

Internationalized Message Handling Library (libirtlintl)

IPsec Policy Control Library (libipseelipsec)

IPX AddressCorversion Support Library (libipxs-lipx)

iISCSI protocol library (libiscsi-liscsi)

Jail Library (libjail, —ljail)

Kernel side iconv library (libkican —lkiconv)

N:M ThreadingLibrary (libkse,—lkse)

Kernel DataAccessLibrary (libkvm, —lkvm)

Math Library (libm,—Im)

m68k ArchitectureLibrary (libm68k,—Im68k)

Magic Number Recognition Library (libmagielmagic)

Message Digest (MD4, MD5, etc.) Support Library (libratind)
Kernel MemoryAllocator Statistics Library (libmemstatimemstat)
Curses Menu Library (libmengimenu)

Netgraph User Library (libnetgraphinetgraph)

Netpgp signing, verification, encryption and decryption (libnetpdimetpgp)
OSS AudioEmulation Library (libossaudis;lossaudio)

Plugaable AuthenticatiorModule Library (libpam~lpam)

Paclet Capture Library (libpcap;lpcap)

PCI BusAccessLibrary (libpci, —Ipci)

Performance Counters Library (libpmdpmc)

POSIX Compatibility Library (libposix—Iposix)

Property Container Object Library (libproplprop)

POSIX Threads Library (libpthreadslpthread)

puffs Corvenience Library (libpd§, —Ipuffs)

File System in Userspace Gamience Library (librefuse;lrefuse)
DNS Resolver Library (libresaolwlresolv)

RPC GSS-APKAuthenticationLibrary (librpcsec_gss;irpcsec_gss)
RPC Service Library (librpcsvelrpcsvc)

POSIX Real-time Library (librt—Irt)
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libsdp Bluetooth Service Disary Protocol User Library (libsdpssdp)
libssp Buffer Owerflon Protection Library (libsspylssp)
libSystem System Library (libSystem;ISystem)
libtermcap Termcap Acceskibrary (libtermcap~ltermcap)
libterminfo Terminal Information Library (libterminfo;lterminfo)
libthr 1:1 Threadingd.ibrary (libthr, —Ithr)
libufs UFS File SystenfccessLibrary (libufs, —lufs)
libugidfw File System Fireall Interface Library (lilbigidfw, —lugidfw)
libulog User Login Record Library (lidog, —lulog)
libusbhid USB Human Interface Devices Library (ligbhid, —lusbhid)
libutil System Utilities Library (lilatil, —lutil)
libvgl Video Graphics Library (ligl, —lvgl)
libx86 64 x86_64 Architecturd.ibrary (libx86_64,—I1x86_64)
libz Compression Library (libz1z)
Local, OS-specific additions might be fourid the file mdoc.local ; look for strings named

str—Lb—XXX . XXXthen denotes theelgword to be used with th&b macro.
In the LIBRARYsection anLb command causes a line break before and after its arguments are printed.

Literals
The .Li literal macro may beused for special characters, variable constants, etc. — anything which
should be displayed as it would be typed.

Usage: .Li (argumentl...

.Li \en \n
.LiM1M2M3; M1M2M3 ;
.Licentrl-D ), cntrl-D ),
.Li 1024 ... 1024 ...

The default width is 16n.

Names
The .Nm macro is used for the document title or subject naifhénas thepeculiarity of remembering the
first argument it was called with, which shouldvays be the subjeatame of the pageWhen called
without aguments,.Nm regugitates this initial name for the sole purpose of making less work for the au-
thor. .Nm causes a line break within tl8YNOPSIS section.

Note: A section two or three document function name is addressed witiNthen the NAME section,
and with.Fn in the SYNOPSIS and remaining sectionsFor interactve commands, such as thdile
command kyword in csh (1), the.lc macro should be usedwhile .Ic is nearly identical taNm, it
can not recall the first argument it wasdked with.

Usage: .Nm  [[argumen] ...

.Nm mdoc mdoc
.Nm \-mdoc
—mdoc
.Nmfoo)),
foo )),
.Nm : mdoc:

The default width is 10n.
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Options
The .Op macro places option brackets around any remaining arguments on the command line, and places
ary trailing punctuation outside the bratk. Themacros.Oo and.Oc (which produce an opening and
a closing option bracket respetiy) may be used across one or more lines or to specify the exact posi-
tion of the closing parenthesis.

Usage: .Op [[option] ...

.Op []

.Op Fl k [—k]

.Op Fl k). [-kD.

.Op FI k Ar kookfile [k kookfile ]

.Op FI k Ar kookfile , [k kookfile 1],

.Op Ar obijfil Op Ar corfil [ objfil [corfil ]

.Op FI c Ar objfil Op Ar corfil , [ —c objfil [corfil 1],
.Op word1 word2 [wordl word?]

.Li .Op Oo Ao option Ac Oc ... .Op [[@ption] ...

Here a typical example of th®o and.Oc macros:

.00

.Op FI k Ar kilobytes
.Op Fli Arinterval
.Op Fl c Ar count
.Oc

Produces:
[[ -k kilobytes ][—i interval ][-c count ]]
The default width values oDp and.Oo are 14n and 10n, respeseiy.
Pathnames

The .Pa macro formats path or file namedf called without arguments, the “ string output, which
represents the current user’s home directory

Usage: .Pa  [[pathnamdg ...

.Pa -
.Pa /usr/share lusr/share
.Pa tmp/fooXXXXX ) . /tmp/fooXXXXX ).

The default width is 32n.
Standards
The .St macro replaces standard abbreviations with their formal names.
Usage: .St [dbbreviation...

Available pairs for‘Abbreviation/Formal Name” are:

ANSI/ISO C
—ansiC ANSI X3.159-1989 (ANSI C89")
—ansiC—89 ANSI X3.159-1989 (ANSI C89")
—isoC ISO/IEC 9899:1990 (I'SO C90")
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—-isoC-90
—-isoC-99
—isoC-2011

POSIX Part 1: SystenAPI

—i509945-1-90
—i509945-1-96
—p1003.1
~p1003.1-88
~p1003.1-90
—p1003.1-96
—p1003.1b-93
—p1003.1c-95
—p1003.1g—2000
—p1003.1i-95
—p1003.1-2001
—p1003.1-2004
—p1003.1-2008

BSD Miscellaneous Information Manual

ISO/IEC 9899:1990 (ISO C90")
ISO/IEC 9899:1999 (ISO C99")
ISO/IEC 9899:2011 (ISO C117)

ISO/IEC 9945-1:1990 (POSIX 1)
ISO/IEC 9945-1:1996 (POSIX 1)
IEEE Std1003.1 (POSIX1")

IEEE Std1003.1-1988 (POSIX1")
ISO/IEC 9945-1:1990 (POSIX 1)
ISO/IEC 9945-1:1996 (POSIX 1)
IEEE Std1003.1b-1993 OSIX1")
IEEE Std1003.1c-1995 (FOSIX1”)
IEEE Std1003.1g-2000 (OSIX1")
IEEE Std1003.1i-1995 (POSIX.1")
IEEE Std1003.1-2001 (POSIX1")
IEEE Std1003.1-2004 (POSIX1")
IEEE Std1003.1-2008 (POSIX1")

POSIX Part 2: Shell and Utilities

—iS09945-2-93
—p1003.2
—p1003.2-92
—p1003.2a-92

X/Open

—susv2
—susv3
—svid4
—xbd5
—Xcub
—Xxcurses4.2
—Xns5
—Xxns5.2
—Xpg3
—Xpg4
—Xpg4.2
—xshb

Miscellaneous

—ieee754
—is08601
—-is08802-3

Variable Types
The .Vt macro may baised wheneer a type is referencedn the SYNOPSIS section, it causes a line
break (useful for old style variable declarations).

Usage: .Vt [dypel...

BSD

ISO/IEC 9945-2:1993 (POSIX.2)
IEEE Std1003.2 (POSIX.Z)

IEEE Std1003.2-1992 (POSIX.2)
IEEE Std1003.2a-1992 @0SIX.2)

Version 2 of the Single UNIX SpecificatidiSUSv?)
Version 3 of the Single UNIX SpecificatidiSUSv3)
System Vinterface Definition, Fourth Editio(i' SVID4")
X/OpenBase Definitions Issue 5XBD5")

X/Open Commands and Utilities Issug"XCU5")
X/Open Curses Issue ¥ersion 2 (“XCURSEZ.2")
X/Open Networking Services Issue 5XNS5”)
X/Open Networking Services Issue 5.2XNS5.2")
X/Open Portability Guide Issue 3XPG3)

X/Open Portability Guide Issue @#XPG4')

X/Open Portability Guide Issue ¥ersion 2(“XPG4.2)
X/Open System Interfaces and Headers Issue 5 (XBH

IEEE Std754-1985
ISO 8601
ISO/IEC 8802-3:1989
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.Vt extern char Coptarg ; externchar [optarg ;
.Vt FILE O FILE O

Variables
Generic variable reference.

Usage: .Va  [Variabld]...

.Va count count

.Va settimer , settimer
Va "int Cprt") : int Cprt):
.Va "chars"])), char 9)),

The default width is 12n.

Manual Page Cross Refeznces

MDOC (7)

The .Xr macro expects the first argument todenanual page namelhe optional second argument, if a

string (defining the manual section), is put into parentheses.

Usage: .Xr (Man page naméSectior] ...

.Xr mdoc mdoc

.Xr mdoc , mdoc,

.Xr mdoc 7 mdoc(7)
Xr xinit 1x ; xinit ~ (1x);

The default width is 10n.
GENERAL TEXT DOMAIN
AT&T Macr o
Usage: .At [Lversior] ...

At AT&T UNIX
At v6 . Version 6AT&T UNIX.

The following values fofversiorilare possible:

32v, vl1,v2,v3,v4,v5,v6, v7, I, V,V.1,V.2, V.3, V.4

BSD Macro

Usage: .Bx  {-alpha | —beta | —devel}...
.Bx [Mersiori][Teleasd] ...

.Bx BSD
.Bx 4.3 . 4.3BSD.
.Bx —devel BSD (currently under deelopment)

ersioriwill be prepended to the strin@SD. The following values forlieleasélare possible:

Reno, reno, Tahoe, tahoe, Lite, lite, Lite2, lite2

NetBSD Macro
Usage: .Nx  [Mersior] ...
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Nx NetBSD
.Nx 1.4 . NetBSD 1.4.

For possible values ofversiori]lsee the description of th®s command abee in sectionTITLE
MACROS.
FreeBSD Maco
Usage: .Fx  [Mersior] ...

Fx FreeBSD
.Fx 2.2 . FreeBSD 2.2.

For possible values ofversiori]lsee the description of th®s command abee in sectionTITLE
MACROS.
DragonFly Macro
Usage: .Dx  [Mersior] ...

.Dx DragonFly
.Dx 1.4 . DragonFly 1.4.

For possible values ofversiori]lsee the description of th®s command abee in sectionTITLE
MACROS.
OpenBSD Macio
Usage: .Ox  [Mersior] ...
.Ox1.0 OpenBSD 1.0

BSD/OS Macro
Usage: .Bsx [Qversior] ...
.Bsx1.0 BSD/OS 1.0

UNIX Macr o
Usage: .Ux ...
.Ux UNIX
Emphasis Macro
Text may be stressed or emphasized with.B@ macro. Theusual font for emphasis is italic.

Usage: .Em  [Argumentl...

.Em does not does not
.Em exceed 1024 . exceed 1024
.Emvide infra) ), vide infra)),

The default width is 10n.
Font Mode

The .Bf font mode must be ended with tHief macro (the latter takes nogaments). Bnt modes may
be nested within other font modes.
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.Bf has the following syntax:
.Bf Hont modé]
[font modéImust be one of the following three types:

Em | —emphasis

Same as if theEm macro was used for the entire block oftte
Li | iteral Same as if theLi macro was used for the entire block oftte
Sy | —symbolic  Same as if theSy macro was used for the entire block oftte

Both macros are neither callable nor parsed.

Enclosure and Quoting Macros

The concept of enclosure is similar to quotinbhe object being to enclose one or matengs between
a pair of characters like quotes parenthesesThe terms quoting and enclosure are used interchangeably
throughout this documentMost of the one-line enclosure macresd in small lettetq’ to give a hint of

quoting, but therare a few irrgularities. r each enclosure macro there is also a pair of open and close
macros which end in small letters’ and ‘c’ respectvely.

Quote Open Close Function Result

Aq Ao Ac Angle Bracket Enclosure <string>

.Bq .Bo .Bc Braclkt Enclosure [string]

.Brg .Bro .Brc Brace Enclosure {string}

.Dqg .Do .Dc Double Quote "string"

Eq .Eo .Ec Enclose String (in XX)  XXstring

.Pq .Po .Pc &enthesis Enclosure  (string)

.Ql Quoted Literal “string” or string
.Qq .Qo .Qc Straight Double Quote  "string"

.Sq .So .Sc Single Quote 'string’

All macros ending with ‘q’ and ‘0’ hae a default width value of 12n.
.Eo, .Ec These macros expect the first argument to be the opening and closing stringsvedgpecti

.Es, .En Due to the nine-argument limit in the original troff programo other macros ke been im-
plemented which ar@ow rather obsolete.Es takes the first and second parameter as the
left and rightenclosure string, which are then used to enclose the argumefts .ofThe de-
fault width value is 12n for both macros.

Eq The first and second arguments of this macrotaeeopening and closing strings respestyj,
followed by the arguments to be enclosed.

.Ql The quoted literal macro beles differently in troff andnroff mode. If formatted with
nroff , a quoted literal imways quoted. If formatted with troff, an item is only quoted if
the width of the item is less than three constant width charact@ms is to make short
strings more visible where the font change to literal (constant width) is less noticeable.

The default width is 16n.

Pf The prefix macro suppresses the whitespace between its first and segondrar
.Pf ( Fa name2 (name2

The default width is 12n.

The .Ns macro (see below) performs the analogous suffix function.
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Ap The .Ap macro inserts an apostrophe and exits any speciglmedes, continuing inNo
mode.

Examples of quoting:

Aqg il
Aq Pa ctype.h ),

[etype.h 0,
.Bq []
.Bq Em Greek , French [Greek French].
.Dq
.Dq string abc . “string abc”.
.Dq “[A-Z] “IIA-Z]”
.Ql man mdoc man mdoc
.Qq
.Qq string ) , "string"),
.Qq string Ns), "string),"
.Sq "
.Sq string ‘string’
.Em or Ap ing or'ing

For a good example of nested enclosure macros, se®pheption macro. It was created fronthe same
underlying enclosure macros as those presented in the lig¢.alte.Xo and.Xc extended sgument
list macros are discussed ha&lo

No-Op or Normal Text Macro
The .No macro can be used in a ma@ommand line for parameters which shonit be formatted. Be
careful to add\& ’ to the word No if you really want that English word (and not tiraicro) as a parame-
ter.

Usage: .No  [Argumentl...
.No test Ta with Ta tabs test with tabs
The default width is 12n.
No-Space Macp

The .Ns macro suppresses insertion ospace between the current position and its first parameter
example, it is useful for old style argument lists where there is no space between the flaguarahir

Usage: ... [argumenitINs [[Argument] ...
.Ns [Argumenl...

.Op FI I Ns Ar directory [ -l directory ]

Note: The.Ns macro alays irvokes the.No macro after eliminating the space unless another macro
name follows it. If used as a command (i.e., thecond form ab@ in the ‘Usage’ line),Ns is identical
to .No.

Section Cross Refegnces
The .Sx macro designates a reference to a section header within the same document.
Usage: .Sx  [Section referende..

SX FILES FILES
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The default width is 16n.

Symbolics
The symbolic emphasis macro is generally a boldface macro in either the sysdmslé or the tradition-
al English usage.

Usage: .Sy  [Symboll...

.Sy Important Notice Important Notice

The default width is 6n.

SymboldMathematical Symbols
Use this macro for mathematical symbols and similar things.

Usage: .Ms  [inath symbdl...

.Ms sigma  sigma

The default width is 6n.

References and Citations
The following macros make a modest attempt to handle referemtebest, the macros make it con-
venient to manually drop in a subsetrefer (1) style references.

BSD

.Rs

.Re
.9%A
.%B
.%C
.%D
%l
.%J
%N
.9%0
%P
.9%6Q
.9R
90T
.%U
.90V

Reference start (does not takguanents). Causes line break in theSEE ALSO section
and begins collection of reference information until the reference end macro is read.
Reference end (does not takguanents). Theeference is printed.

Reference author name; one name peodation.

Book title.

City/place.

Date.

Issuer/publisher name.

Journal name.

Issue number

Optional information.

Page number

Corporate or foreign author

Report name.

Title of article.

Optional typertet reference.

Volume.

Macros beginning witH% are not callable but accept multiple arguments in ukaal vay. Only the
.Tn macro is handled properly as a parameter; other macros will cause strange cwipuand .%T
can be used outside of thtRRs/.Re  environment.

Example:

.Rs

.9%0A
.9%0A
90T
.9R
.9%6Q
.%C
.%D

"Matthew Bar"

"John Foo"

"Implementation Notes on foobar(1)"
"Technical Report ABC-DE-12-345"
"Drofnats College"

"Nowhere"

"April 1991"
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.Re
produces

Matthev Bar and John ¢o, Implementation Notes on foobar(Technical ReporABC-DE-12-
345, Drofnats College, Nowhere, April 1991.

Trade Names (orAcronyms andType Names)

The trade name macro prints its arguments in a smaller tintendeduse is to imitate a small caps
fonts for uppercase acrgms.

Usage: .Tn  [Symboll...

.Tn DEC DEC
.Tn ASCIl  ASCII

The default width is 10n.

Extended Arguments

BSD

The .Xo and.Xc macros allow one to extend an argument list on a macro boundary fdt thenacro
(see belw). Notethat.Xo and.Xc are implementedimilarly to all other macros opening and closing
an enclosure (without inserting characters, of coursd)is means that thdollowing is true for those
macros also.

Here is an example oKo using the space mode macro to turn spacifig of

.Sm off

It Xo Sy | Ar operation

.No \en Ar count No \en
Xc

.Smon

produces

loperation \ncount \n

Another one:

.Sm off

At Cm S No / Ar old_pattern Xo
.No / Ar new_pattern
.No/OpCmg

Xc

.Sm on

produces

Slold_pattern  /new_pattern /[g]

Another example ofXo and enclosure macro$est the value of aaviable.

It Xo

Jc .ifndef

.00 \&! Oc Ns Ar variable Oo
.Ar operator variable ...

.Oc Xc
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produces
ifndef  [!]variable [operator variable ... ]

PAGE STRUCTURE DOMAIN
Section Headers
The following .Sh section header macr@se required in\&@ry man page.The remaining section headers
are recommended at the discretion of the author writing the manual phgeSh macro is parsedub
not generally callablelt can be used as an argumengicall to.Sh only; it then reactiates the deiult
font for .Sh .

The default width is 8n.

.Sh NAME The .Sh NAME macro is mandatory If not specified, headers, footers and
page layout defaults will not be sahd things will be rather unpleasarthe
NAME section consists of at least thrigems. Thefirst is the.Nm name macro
naming the subject of the man pag&he secondis the name description mac-
ro, .Nd, which separates the subject name from tthied item, which is the
description. Thedescription should be the most terse and lucid possibl¢he
space wailable is small.

.Nd first prints‘—’, then all its aguments.

.Sh LIBRARY This section is for section two and three function caltsshould consist of a
single.Lb macro call; sedibrary Names.

.Sh SYNOPSIS The SYNOPSIS section describes the typical usage of the subjea ofan
page. Themacros required are eitheédm, .Cd, or .Fn (and possibly.Fo ,
.Fc , .Fd, and.Ft ). The function name macroFn is required for manual
page sections 2 angt the command and general name mabhm is required
for sections 1, 5, 6, 7, and &ection4 manuals require &m, .Fd or a.Cd
configuration device usage macr&everal other macros may be necessary to
produce the synopsis line as shown elo

cat [—benstuv ][-] file ...
The following macros were used:

.Nm cat

.Op Fl benstuv
.Op FI

Ar

.Sh DESCRIPTION In most cases the firstxtiein the DESCRIPTION section is a brief paragraph
on the command, function or file, followed by a lexical list of options and
respectie explanations. ® create such a listhe .BI (beagin list), .It  (list
item) and.El (end list) macros are used (ddsts and Columnsbelow).

.Sh IMPLEMENTATION NOTES
Implementation specific information should be placed here.

.Sh RETURN VALUES Sections 2, 3 and 9 function return values should go hEhne..Rv macro may
be used to generatextefor use in theRETURN VALUES section for most
section 2 and 3 library functions; sBeturn Values

The folloving .Sh section headers are part of the preferred manual page layout and must ap-used
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propriately to maintain consistgnc They are listed in the order in which they would be used.

.Sh ENVIRONMENT  The ENVIRONMENTsection should real any relatecenvironment ariables
and clues to their behavior and/or usage.

.Sh FILES Files which are used or created by the man gadpgect should be listed via the
.Pa macro in theFILES section.

.Sh EXAMPLES There are seeral ways to createxamples. Sedhe Examples and Displays
section below for details.

.Sh DIAGNOSTICS Diagnostic messages from cammand should be placed in this sectiofhe
.Ex macro may be used to generate textuse in theDIAGNOSTICS section
for most section 1, 6 and 8 commands; Egi Status.

.Sh COMPATIBILITY Known compatibility issues (e.g. deprecated options or parameters) should be
listed here.

.Sh ERRORS Specific error handling, especialfsom library functions (man page sections 2,
3, and 9) should go herelhe .Er macro is used to specify an error (errno).

.Sh SEE ALSO References to other materiath the man page topic and cross references to oth-
er reloant manpages should be placed in tBEE ALSO section. Crossefer
ences are specified using th& macro. Currentlyefer (1) style references
are not accommodated.

It is recommendedhat the cross references are sorted on the section number
then alphabeticallyon the names within a section, and placed in that order and
comma separatedExample:

Is (1), ps(1), group (5), passwd (5)

.Sh STANDARDS If the command, library function or file adher&s a specific implementation
such aslEEE Std 1003.2 (POSIX.Z) or ANSI X3.159-1989 (ANSI C89") this
should be notedhere. If the command does not adhere to any standard, its his-
tory should be noted in tHeISTORYsection.

.Sh HISTORY Any command which doesot adhere to any specific standards should be out-
lined historically in this section.

.Sh AUTHORS Credits should be placeldere. Use the .An macro for names and thé&q
macro fore-mail addresses within optional contact informatidxplicitly indi-
cate whether the person authored the initial manual page osofhware or
whatever the person is being credited.for

.Sh BUGS Blatant problems with the topic go here.
User-specifiedSh sections may be added; for example, this section was set with:
.Sh "PAGE STRUCTURE DOMAIN"
Subsection Headers

Subsection headers Ve exactly the samsyntax as section headersSs is parsed but not generally
callable. Itcan be used as an argument in a calS® only; it then reactiates the default font faSs .

The default width is 8n.

Paragraphs and Line Spacing
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.Pp The .Pp paragraph command may be used to specify a line space néegssary The macro is
not necessargfter a.Sh or .Ss macro or before aBl or .Bd macro (which both assert ani-
cal distance unless thecompact flag is gven).

The macro is neither callable nor parsed and takes no arguments; an adteraate isLp .

Keeps

The only keep that is implemented at this time is fordg. Themacros areBk (begin keep) andEk
(end leep). Theonly option thatBk accepts currently isswords (this is also thedefault if no option
is given) which is useful for puwenting line breaks in the middle of optionk) the example for the mak
command line arguments (s¥¢hat’'s in a Name), the keep preentednroff from placing up thedlag
and the argument on separate lines.

Both macros are neither callable nor parsed.

More work needs to be done with the keep macros; specificaliiina option should be added.

Examples and Displays

BSD

There are seen types of displays.
.D1 (This is D-one.) Display one line of indented x¢ This macro is parsed but not callable.
—ldghfstru
The abee was produced by:D1 Fl Idghfstru

.DI (This is D-ell.) Display one line of indentediteral text. The.Dl example macro has been used
throughout thidile. It allows the indentation (display) of one line oktte Its default font is set to
constant width (literal)..Dl is parsed but not callable.

% Is —ldg /usr/local/bin
The abee was produced by:DI % Is \-Idg /usr/local/bin
.Bd Begin display The.Bd display must be ended with thed macro. Ithas the following syntax:
.Bd {-literal | filled | —unfilled | —ragged-fcentered} [-dEet [$tring] [file [ile name]

[-compact]

—ragged Fill, but do not adjust the right margin (only left-justify).

—centered Center lines between the current left and rightgimar Notethat each sin-
gle line is centered.

—unfilled Do not fill; display a block of text agy/ped, using line breaks as specified
by the user This can produceerlong lines without warning messages.

—filled Display afilled block. The block of text is formatted (i.e., the text is
justified on both the left and right side).

—literal Display block with literal font (usuallyfixed-width). Usefulfor source

code or simple tabbed or spacext.te

—file file name [OThe file whosename follows the—file flag is read and displayed before
ary data enclosed wittBd and.Ed , using the selected displaype. Any
trofff ~—mdoc commands in the file will be processed.

—offset String O If —offset is specifiedwith one of the following strings, the string is in-
terpreted to indicatéhe level of indentation for the forthcoming block of
text:
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left Align block on the current left mgin; this is the defult
mode of.Bd .
center Supposedly centethe block. At this time unfortunately

the block merely gets left aligned aboah imaginary
center magin.

indent Indent by one default indent value th The default in-
dent value is also used for thB1 and .DI macros, so
one is guaranteed the two types displays will line up.
The indentation value is normallset to 6n or about v
thirds of an inch (six constant width characters).

indent—two  Indent two times the default inderdlue.

right This left aligns the block about twinches from the right
side of the page.This macro needs work and perhaps may
newer do the right thing withirnroff

If [Stringdis a valid numeric expression insteadith a scale indicator
other than‘u’), use thatvalue for indentation.The most useful scale indi-
cators are ‘m’ and ‘n’, specifying the so-call&th and En squae. Thisis
approximately the width of the letters ‘m’ arld’ respectvely of the
current font (for nrdf output, both scale indicatorsvgi the same alues).
If [S$tringdisn’t a numericexpression, it is tested whether it is -amdoc
macro name, and the default offset value associated withnthio is
used. Finallyif all tests fail, the width ofstring’(typeset witha fixed-
width font) is taken as the fekt.
—compact Suppress insertion of vertical space before begin of display

.Ed End display (takes no guments).

Lists and Columns
There are seeral typesof lists which may be initiated with th®l begin-list macro. Items within the
list are specified with thdt item macro, and eaclst must end with theEl macro. Listsmay be
nested within themselves and withdisplays. The use of columns inside of lists or lists inside of
columns is unpneen.

In addition, seeral list attributes may be specified such as the width tafg, the list offset, and compact-
ness (blank lines between items allowed or digadlt). Mostof this document has been formatted with a
tag style list (tag ).

It has the following syntax forms:
.Bl {-hang | —ohang | —tag | —diag-ihset} [-width [$tring] [—offset [$tring] [-compact]
.Bl  —column [—ofset [S$tring] [String LT stringZ2]...
.Bl {-item | —enum [-nested]-bullet | —hyphen 4dash} [-ofset [String] [-compact]
And now a detailed description of the list types.
—bullet A bullet list.

.Bl —bullet —offset indent —compact
It

Bullet one goes here.

It

Bullet two here.

.El
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Produces:

« Bullet one goes here.
e Bullet two here.

—dash (or —hyphen )
A dash list.

.Bl —dash  —offset indent —compact
It

Dash one goes here.

It

Dash two here.

.El

Produces:

— Dash one goes here.
— Dash two here.

—enum An enumerated list.

.Bl —enum —offset indent —compact
It

Item one goes here.

It

And item two here.

.El

The result:

1. Item one goes here.
2. And item two here.

If you want to nest enumerated lists, use theested flag (starting with the secondviel
list):

.Bl —enum —offset indent —compact
At

Item one goes here

.Bl —enum -—nested —compact
At

Item two goes here.

At

And item three here.

.El

At

And item four here.

.El

Result:

1. Item one goes here.
1.1. Item two goes here.
1.2. And item three here.
2. And item four here.
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—item A list of type —item without list marlers.

Bl —item  —offset indent
At

Item one goes here.

Item one goes here.

Item one goes here.

At

Item two here.

Item two here.

Item two here.

.El

Produces:
Item one goes hereltem one goes hereltem one goes here.
Item two here. Item two here. Item two here.
—tag A list with tags. Use —width to specify the tag width.

SL  sleep time of the process (seconds ok

PAGEIN
number of disk/O’s resulting from references by the process to pages not load-
ed in core.

UID numerical user-id of processvoer

PPID numerical id of parent of process prioritfnon-positve when in non-
interruptible vait)

The raw tat:
.Bl —tag —width "PPID" —compact —offset indent
t SL
sleep time of the process (seconds blocked)
It PAGEIN

number of disk

.Tn /O Ns 's

resulting from references by the process

to pages not loaded in core.

At UID

numerical user—id of process owner

It PPID

numerical id of parent of process priority
(non—positive when in non—interruptible wait)

.El
—diag Diag lists create section four diagnostic liatsd are similar to inset lists except callable mac-
ros are ignored.The —width flag is not meaningful in this conte
Example:
.Bl —diag

It You can't use Sy here.
The message says all.
.El
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produces
You can't use Sy hee. The message says all.
—hang A list with hanging tags.

Hangedlabels appear similar to tagged lists when Hddeel is smaller than the label
width.

Longer hanged list labelblend into the paragraph unlike tagged paragraph labels.
And the unformatted text which created it:

.Bl —hang —offset indent

It Em Hanged

labels appear similar to tagged lists when the
label is smaller than the label width.

It Em Longer hanged list labels

blend into the paragraph unlike

tagged paragraph labels.

.El

—ohang Lists with oserhanging tags do not use indentation for the items; tags are writteneparate
line.

SL
sleep time of the process (seconds béak

PAGEIN
number of diski/O’s resulting from references by the procé&sgages not loaded in
core.

uiD
numerical user-id of processvoer

PPID
numerical id of parent of process priority (non-pesitivhen in non-interruptible ait)

The raw tet:

.Bl —ohang -offset indent

It Sy SL

sleep time of the process (seconds blocked)
It Sy PAGEIN

number of disk

.Tn /O Ns 'S

resulting from references by the process

to pages not loaded in core.

It Sy UID

numerical user—id of process owner

It Sy PPID

numerical id of parent of process priority
(non—positive when in non—interruptible wait)
.El

—inset Here is an example of inset labels:

Tag The tagged list (also called a tagged paragraph) is the coashon type of list
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used in the Berdey manuals. Usea —width attribute as described b&lo

Diag Diag lists create section four diagnostic lists and are similar to inset Xstpte
callable macros are ignored.

Hang Hanged labels are a matter of taste.
OhangOverhanging labels are nice when space is constrained.

Inset Inset labels are useftdibr controlling blocks of paragraphs and are valuable for
converting—-mdoc manuals to other formats.

Here is the source text which produced thevabmample:

Bl —inset —offset indent

JtEm Tag

The tagged list (also called a tagged paragraph)
is the most common type of list used in the
Berkeley manuals.

It Em Diag

Diag lists create section four diagnostic lists
and are similar to inset lists except callable
macros are ignored.

It Em Hang

Hanged labels are a matter of taste.

.It Em Ohang

Overhanging labels are nice when space is constrained.
It Em Inset

Inset labels are useful for controlling blocks of
paragraphs and are valuable for converting

.Nm —mdoc
manuals to other formats.
.El

—column This list type generates multiple column3he number of columns and the width of each

BSD

column is determinedby the arguments to thecolumn list, [$tringl [] [String2 [ etc.
If [$tringN Ostarts with a'. ' (dot) immediately folleved by a walid —-mdoc macro name,
interpret [$tringN  Oand use the width of the resulOtherwise,the width of [$tringN [
(typeset with dixed-width font) is taken as thdth column width.

Each.lt amument is parsed tmake a ra, each column within the row is a separate argu-
ment separated by a tab or ti@ macro.

The table:
String  Nroff  Troff
<= <= <
>= >= >

was produced by:

.Bl —column  —offset indent ".Sy String" ".Sy Nroff" ".Sy Troff"
It Sy String Ta Sy Nroff Ta Sy Troff

tLi<=Ta<=Ta \ O<=
JtLi>=Ta>=Ta \ [>=
.El
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Don't abuse this list type!For more complicated cases it might be far bedied easier to use
tbl (1), the table preprocessor

Other leywords:

—width  [$tring O If [String [Ostarts witha‘.’ (dot) immediately followed by aalid -mdoc mac-
ro name, interprefstring Oand use the width of the resulAlmost all lists in
this document use this option.

Example:

.Bl —tag —width ".Fl test Ao Ar string Ac"
It Fl test Ao Ar string Ac

This is a longer sentence to show how the

Fl width

flag works in combination with a tag list.

.El

gives:

—test [8tring [OThis is a longer sentenc® show how the—width flag
works in combination with a tag list.

(Note that the current state efndoc is sared beforelstring [is interpreted,;
afterwards, all variables are restoradain. Havever boxes (used for enclosures)
cant be saed in troff (1); as a consequence, arguments mustayd be
balancedto avoid nasty errors. For example, do not writeAo Ar string but
Ao Ar string Xc instead if you really need only an opening angle keayrk

Otherwise, if[string [Ois a valid numeric expressiowith a scaleindicator
other than‘u’), use that value foindentation. The most useful scale indicators
are‘'m’ and ‘'n’, specifying the so-calleEm andEn squae. Thisis approximate-
ly the width of the letters ‘m’ and ‘'n’ respeatily of the current font (fonroff
output, both scale indicatorsvgi the same alues). If(string [isn’t a numeric
expression, it is tested whether it is -amdoc macro nameand the default width
value associated with this macro is useinally, if all tests fail, the width of
[String O(typeset with dixed-width font) is taken as the width.

If a width is not specified for the tag list typevegy time.lt is invoked, an at-
tempt is maddo determine an appropriate widthf the first argument tot is

a callable macro, the default width for that mawaith be used; otherwise, the de-
fault width of.No is used.

—offset String OIf 8tring Ois indent , a default indent value (normally set to 6n, similar to the
value used inDl or .Bd) is used. If [$tring [Ois a valid numeric xpression
instead With a scale indicator other thahs'), usethat value for indentationThe
most useful scaléndicators are ‘m’ and ‘n’, specifying the so-callédn and En
square Thisis approximately the width of the letters ‘m’ alhd respectiely of
the current font (for nroff output, both scale indicatorgeghe same alues). If
[$tring Oisn’t a numeric expression, it is testadhether it is an-mdoc macro
name, and the default offset value associated with this macro is Gaeally, if
all tests &il, the width of(string O(typeset with &fixed-width font) is taken as
the ofset.

—compact Suppress insertion of vertical space before the list and between list items.
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MISCELLANEOUS MA CROS

Here a list of the remainingracros which do not fit well into one of the abosections. We couldnt
find real examples for the following macrosvle and.Ot . They are documented here for completeness
— if you know how to use them properly please send a maéilgegroff@gnu.org (including an -
ample).

Bt

Fr

Hf

Lk

Mt
.Ot

.Sm

.ud

prints
is currently in beta test.

It is neither callable nor parsed and takes muments.

Usage: .Fr [function return aludl...

Don’t use this macro.It allows a break right before the return value (usually a sidigi¢) which
is bad typographical bewiaur. Use\~ to tie the return value to the previousrdg.

Use this macro to include @oeader) file literally It first printsFile:  followed by the file name,
then the contents dfilel]

Usage: .Hf file™
It is neither callable nor parsed.
To be written.

Exact usage unkmm. The documentation irthe —-mdoc sourcefile describes it as a macro for
“menu entries”.

Its default width is 6n.
To be written.

Exact usage unkme. The documentation in themdoc sourcefile describes it as “old function
type (fortran)”.

Activate (toggle) space mode.
Usage: .Sm [on | off] ...

If space mode is off, no spaces between macro arguments are indéntatled without a parame-
ter (or if the next parameter is neithen’ nor off , .Sm toggles space mode.

prints
currently under deslopment.

It is neither callable nor parsed and takes mumaents.

PREDEFINED STRINGS
The following strings are predefined:

BSD

String  Nroff Troff  Meaning

<= < less equal
>= > greater equal
? ” right double quote
“ “ left double quote
h 1 upwards arrev
’ acute accent
grae accent
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q " " straightdouble quote
Pi pi T greek pi

Ne I= # not equal

Le <= < less equal
Ge >= > greater equal
Lt < < less than

Gt > > greater than
Pm +— * plus minus

If infinity o infinity

Am & & ampersand
Na NaN NaN  not a number
Ba | | \ertical bar

The names of the columnsroff and Troff are abit misleading;Nroff shavs the ASCII representation,
while Troff gives the best glyph formvailable. Fr example, a Unicode enabl@dY-device will have

proper glyph representations for all strings, whereas the enhancement for aTiIatidévice is only the
plus-minus sign.

String names which consist of two characters can be writt®i{ag ; string names which consist of one
character can be written 8§k. A generic syntax for a string name of any lengthibxx]

DIAGNOSTICS

The debugging macrdb available in prgious versions ofmdoc has been renved sincetroff (1)
provides better facilities to check parameters; additionally, many error and warning mdsvagbsen
added to this macro package, making it both more robust enhdse.

The only remainingdebugging macro isRd which yields a register dump of all global registers and
strings. Anormal user will neer need it.

FORMATTING WITH NROFF AND TROFF

BSD

By default, thepackage inhibits page breaks, headers, and footers if displayed With device like
‘latinl’ or ‘unicode’, to make the manual more efficient for viewing on-linghis behaviour can be
changed (e.g. to create a hardcopy of Th¥ output) by setting the gister cR’ to zero while calling
troff (1), resulting in multiple pages instead of a single, very long page:

nroff —Tlocale —rcR=0 —mdoc foo.man | col -x > foo.txt
For double-sided printing, setgister D to 1:
troff —rD1 —mdoc foo.man | dpost > foo.ps
To change the document font size to 11pt or 12pt, gittee 'S’ accordingly:
troff —rS11 —mdoc foo.man | dpost > foo.dvi
Register S’ is ignored forTTY devices.
The line and title length can be changed by setting tifistees LL' and ‘LT’, respectvely:
nroff —Tlocale —rLL=100n —rLT=100n —mdoc foo.man | col -X | less
If not set, both registers default to 78n ToFY devices and 6.5i otherwise.
Formatting for PDF output with table of contents:

run_troff () {
tbl  -g$1 |eqgn | troff -mandoc -dToc=/tmp/toc \
2> tmp/err | dpost | ps2pdf - $2
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proc_toc () {
sed -n 's/"Toc:/p' Itmp/err > /tmp/toc

}

run_troff input . noutput .pdf
proc_toc

run_troff input . noutput .pdf
proc_toc

run_troff input . noutput .pdf
Formatting for HTML output with table of contents:

run_troff () {
tbl $1 | eqn | troff -Thtml -mandoc -dToc=/tmp/toc \

2> ftmp/err | dhtml -t "$2">$3
}

run_troff input . n'input (n)" output .html
sed -n 's/"Toc://p' Itmp/err > /tmp/toc
run_troff input . n'input (n)" output .html

SEE ALSO
nroff (1), man(1), troff (1), man(7)

BUGS
Section 3f has not been added to the header routines.
.Nm font should be changed MAME section.

.Fn needs to hae a check to prent splitting up ifthe line length is too shortOccasionallyit separates
the last parenthesis, and sometimes looks ridiculous if a line is in fill mode.

The list and display macros do not do any keeps and certainly should be able to.
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