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Introduction

The DOCUMENTER’S WORKBENCH Software is a set of computer pro-
grams developed at AT&T Bell Laboratories to run under the UNIX operating
system. These programs help you format any type of document. The
DOCUMENTER’S WORKBENCH Software supports a range of output devices
from typewriter-like printers to phototypesetting equipment.
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Description

The DOCUMENTER’S WORKBENCH Software is a powerful and sophisti-
cated set of text formatting tools that helps you produce a wide variety of
documents, including letters, research papers, memoranda, reports, and
books. You can use the DOCUMENTER'S WORKBENCH Software to create
documents that contain tables , mathematical equations, line drawings, and
plots of data.

With the DOCUMENTER'S WORKBENCH Software you can dramatically
diminish the time you need to plan and prepare the following features of
your document.

B margins

B titles

lists and displays
footnotes

page headers and footers
page numbering

table of contents

glossary
index

Anyone can run the DOCUMENTER’S WORKBENCH programs—a clerk, a
secretary, the writer or editor—you need only a basic familiarity with the
UNIX operating system. Using any UNIX system text editor, you type in
your text and intersperse formatting instructions (such as .P for paragraph),
that state precisely how you want your document to look when it is printed.
Then you choose the appropriate preprocessors and formatter to process
your file for printing.
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Programs

The DOCUMENTER’S WORKBENCH programs can be grouped into the
following general categories:

Formatters

Macro

Preprocessors

nroff and troff are text-formatting programming
languages for typewriter-like printers and photo-
typesetters, respectively. These "super word proces-
sors" are at the heart of the DOCUMENTER’S WORK-
BENCH Software. The macro packages and prepro-
cessors (see below) create instructions that the for-
matters use to produce a formatted document.

There are four macro packages available with the
DOCUMENTER’S WORKBENCH Software: mm, mv,
man, and mptx. The mm, or Memorandum Macros,
package allows you to produce memoranda and
letters easily. The mv package allows you to make
high quality typeset transparencies in a variety of
sizes. The man macro package allows you to format
UNIX system manual pages, and mptx allows you to
format a permuted index.

Four preprocessors are included with the
DOCUMENTER’S WORKBENCH Software: tbl, eqn,
pic, and grap. tbl helps you make tables: large or
small, simple or complex. eqn enables you to
present mathematical notation easily. pic enables
you to draw a wide variety of forms and line pic-
tures, and grap, a "language” for describing plots of
data, automatically scales and labels axes. Preproces-
sors are used in conjunction with the text formatters
nroff or troff to produce your final formatted file.

Programs to Create an Index

subj scans your document to collect a list of key-
words. ndx creates an index from the keyword list
subj makes.

Programs for Comparing and Checking Documents

checkmm checks input files and tells you if you
have made any syntax errors in the DOCUMENTER’S
WORKBENCH formatting instructions. diffmk
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Programs

compares two versions of a document and produces
a third version that highlights the differences
between the two original files. macref produces a
cross-reference of the requests, macros, number
registers, and strings that you use in a file. It is
helpful for those who want to develop new sets of
macros.

Postprocessors daps translates troff output for an Autologic APS-5
phototypesetter. dil0 translates output from troff
for an Imagen IMPRINT-10 laser printer. tc turns
troff output into code that a TEKTRONIX 4015
typesetter can use.

4 PRODUCT OVERVIEW



Obsolete Programé

Several programs that were included with Release 1.0 of the
DOCUMENTER’S WORKBENCH Software are not in Release 2.0.

checkcw

checkeq

dx9700

mmlint

non-btl.sh

ocw

osdd

is used with ocw, the pfeProcessor for otroff. It checks
whether left and right delimiters and .CW/.CN pairs are
properly balanced. Because otroff is not distributed with
DOCUMENTER’S WORKBENCH Software 2.0, there is no
longer a need for checkcw.

is used with eqn. checkeq is not included in
DOCUMENTER’S WORKBENCH Release 2.0 because the com-
mand checkmm provides more extensive checking of proper
equation formatting.

prepares troff documepts for the Xerox 9700 printer. The
Xerox 9700 is no longer a supported device, and so the com-
mand is not distributed with DOCUMENTER’S WORKBENCH
Release 2.0.

is a sroff/mm—nroff/mm document compatibility checker.
Because sroff/mm is not distributed with DOCUMENTER’S
WORKBENCH Release 2.0, there is no longer a need for
mmlint.

reinstalls mm macros without AT&T Bell Laboratories
specific features. This command is not included with
DOCUMENTER’S WORKBENCH Release 2.0 because AT&T Bell
Laboratories specific strings have been moved to an external
file called /usr/pub/strings.mm. The system administrator
can edit this external file to meet local needs.

is a preprocessor for otroff. Because otroff is not distributed
with DOCUMENTER’S WORKBENCH Release 2.0, there is no
longer a need for ocw.

The osdd adapter macro package is a tool used with the mm
macro package to prepare Operations Systems Deliverable
Documentation. The command is not distributed with
DOCUMENTER’S WORKBENCH Release 2.0.
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Obsolete Programs

otc

otroff

sroff

x9700

is a postprocessor for otroff. Because otroff is not distri-
buted with DOCUMENTER’S WORKBENCH Release 2.0, there
is no longer a need for otc.

The otroff text formatter is an early version of troff that for-
mats text for only one device, the C/A/T phototypesetter.
otroff is not distributed with DOCUMENTER’S WORKBENCH
Release 2.0.

sroff formats text for printing on typewriter-like devices and
line printers, including the Xerox 9700 printer. The Xerox
9700 is no longer a supported device; therefore, sroff is not
distributed with DOCUMENTER’S WORKBENCH Release 2.0.

prepares nroff documents for the Xerox 9700 printer. The
Xerox 9700 is no longer a supported device; therefore, the
command x9700 is not distributed with DOCUMENTER’S
WORKBENCH Release 2.0.
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Documentation

The following documents are available for Release 2.0 of the
DOCUMENTER’S WORKBENCH Software system:

UNIX System V DOCUMENTER’S WORKBENCH Software User's
Guide (Select Code 310-004): The User’s Guide contains three
sections: 1) the "Sampler," which shows files before and after
formatting, 2) a preface, and 3) tutorials. The first two sec-
tions familiarize the novice with the software in general, and
the tutorials cover its use in detail.

UNIX System V DOCUMENTER’S WORKBENCH Software Technical
Discussion and Reference Manual (Select Code 310-005): Organ-
ized to suit the more experienced user, this technical explana-
tion of the software is presented according to patterns of cus-
tomary use. The components of the software are discussed in
detail, and manual pages are also provided.

UNIX System V DOCUMENTER’S WORKBENCH Software Handbook
(Select Code 310-008): The Handbook is a memory jogger for
accomplished users who want a more technical understanding
of the software.

UNIX System V DOCUMENTER'S WORKBENCH Software Handbook
for New Users (Select Code 310-009): This handbook is aimed
at new users. It is task-oriented, and it incorporates aspects of
the "Sampler” from the User’s Guide.

UNIX System V DOCUMENTER'S WORKBENCH Software Product
Overview (Select Code 310-006): This document provides a
summary of the software and its features, a list of available
documents, and a brief technical description for those who
might be asked to evaluate the software.

UNIX System V DOCUMENTER'S WORKBENCH Software Release
Notes (Select Code 310-007): The Release Notes, written for
system administrators, includes the software installation pro-
cedures for all processors that support the DOCUMENTER’S
WORKBENCH Software. In addition, it gives transition infor-
mation for owners of earlier product releases.
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Documentation

You may get copies of the documents in this list from AT&T. When
placing orders, refer to the Select Code for the document that you want (for
example 310-004 for the User’s Guide).

write to: AT&T Customer Information Center
P.O.Box 19901
Indianapolis, Indiana 46219
or call: 1-800-432-6600 within the continental United States
To order the DOCUMENTER’S WORKBENCH Software Release 2.0 call
1-800-828-UNIX for the source product

1-800-247-1212 for the binary product
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Overview of Technical Information

Supported Hardware

The following list identifies the hardware on which DOCUMENTER’S
WORKBENCH Release 2.0 is supported for UNIX System V Release 2.0 as of
April 1985:

B AT&T 3B2/300,460 Computers
8 AT&T 3B5 Computer

B AT&T 3B20S/A Computers

® VAX 750

The UNIX operating system and components of the DOCUMENTER’S
WORKBENCH Software have been run on various other computers, includ-
ing DEC PDP-11/45, PDP-11/70, and VAX-11/780 mini-computers.

Specifications for the 3B20 Computer and the VAX

For the AT&T 3B20 Computer and the DEC VAX-11/780 and VAX-11/750
computers, the source code for the DOCUMENTER’S WORKBENCH Software
Release 2.0 is distributed on a single magnetic tape containing two files in
cpio format, written at 1600 bpi. Only a system administrator with root
privileges may access this tape. Installing the object code of DOCUMENTER’S
WORKBENCH Software Release 2.0 also requires root userid privileges. The
Release Notes (310-007) presents complete installation instructions.

Specifications for the 3B5 Computer

For the 3B5 Computer, source code is distributed on either a Lark II disk
cartridge or a nine-track magnetic tape, and contains two files in cpio for-
mat. (The binary version of the DOCUMENTER’S WORKBENCH is only avail-
able on nine-track magnetic tape.) Again, it is written at 1600 bpi, and root
userid privileges are required. The Release Notes (310-007) presents com-
plete installation instructions.

PRODUCT OVERVIEW 9



Overview of Technical Information

Specifications for the 3B2 Computer

Installing the DOCUMENTER’S WORKBENCH Software on the 3B2 Com-
puter requires four floppy disks. Each floppy disk contains "install" and
“uninstall” scripts for the installation and removal of the files contained on
it. The required disk space for this product is 5500 blocks in the /usr file
system.

The first floppy disk contains all files that you need to use troff, grap,
mmt, mvt, pic, eqn and tc plus a driver (for the Autologic APS-5 typesetter)
and the font tables for this driver. The files on this first disk require 1100
blocks (512 bytes/block) of free space in the /usr file system.

The second floppy disk contains all the files you need to use nroff,
neqn, mm, and man. The files on this disk require 750 blocks of free space
in the /usr file system.

The third floppy disk contains files used by both nroff and troff. This
disk requires 1300 blocks of free space in the /usr file system.

The fourth floppy disk contains the driver, font tables and raster tables
for the Imagen IMPRINT-10 laser printer. The files on this disk require
2350 blocks of free space in the /usr file system.

You can find a detailed list of the files on each floppy together with
complete instructions for installation in the Release Notes.

Terminal Dependencies

You can display text processed by nroff, tbl, neqn and mm on a
typewriter-like printer or on a terminal without graphics capabilities. Text
processed by troff, the mv macro package, eqn, pic, and grap must be sent
to a terminal or a printer that supports typesetting (for example, a Teletype
5620 terminal).

Software Dependencies

AT&T supports the DOCUMENTER’S WORKBENCH Software Release 2.0
only on UNIX System V Release 2.0 and subsequent releases. AT&T does
not support DOCUMENTER’S WORKBENCH Software Release 2.0 on any other
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Overview of Technical Information

version of the UNIX system. All the software that the DOCUMENTER’S
WORKBENCH Software needs for installation and execution is part of UNIX
System V Release 2.0 and subsequent releases.

On AT&T 3B2 Computers, the following utilities packages must be
installed before the DOCUMENTER’S WORKBENCH Software can be installed:

Directory and File Management Utilities Package
Terminal Filter Utilities Package (must be purchased separately)
The installation script checks that these packages are installed on your

3B2 Computer and will prevent you from installing the DOCUMENTER’S
WORKBENCH Software if they are not installed.

PRODUCT OVERVIEW 11
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Introduction

The DOCUMENTER’S WORKBENCH Software provides a family of pro-
grams for typesetting materials containing equations, tables, and diagrams,
as well as standard text. The base upon which these interrelated programs
rest is a text formatter called troff, a generic term for nroff/troff, developed
by Joseph P. Ossanna around 1973. By itself, troff, with its many requests
and escape sequences, provides a highly detailed level of text processing,
performing few high-level formatting operations beyond line filling and
justification. It accepts input from other, more specialized programs. In
particular, page layout is controlled by the mm macro package, so-called
because troff is a macro processor.

Several DOCUMENTER'S WORKBENCH Software programs deal with
specific areas of document preparation. eqn, for example, is a language for
typesetting mathematical expressions. It acts as a preprocessor for troff.
That is, the high-level instructions you give eqn are compiled into the
lower-level troff code that will actually plot the desired mathematical nota-
tion. The other DOCUMENTER'S WORKBENCH Software preprocessors are
eqn, tbl, pic, and grap.

grap, actually, is a "pre-preprocessor.” This language, which you use to
make graphs of numerical data, accepts English-oriented input and directs
its output to pic, which in turn feeds troff.

Finally, troff’s output, however produced, can be directed to any of a
large number of devices, ranging from conventional typesetters to laser
printers and bitmap terminals.

The figure shown below gives an overview of this input-output activity:

tbl
e —2 output
T :‘;:1 ,—/?7 troff Qdevices
r--'--19
\ macro
Package |

In addition, the figure suggests the characteristic usage of DOCUMENTER'S
WORKBENCH tools. Rather than one program doing all of the work, several
specialized programs accomplish a wide variety of diverse functions. This
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Introduction

approach enables each component to use an individually tailored language
particularly suited to its own purposes. That is, DOCUMENTER'S WORK-
BENCH Software is not top-heavy with a single, lowest-common-
denominator language that must address a multitude of different demands.
Rather, each program’s "dialect” is dedicated, relatively stream-lined, and
easy to use.
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troff

troff traces its origins back to a group of formatters that developed from
RUNOFF by ]. E. Saltzer at MIT during the 1960s. (The name roff actually
derives from a primitive formatter that Brian Kernighan wrote for his own
use as a graduate student.) troff’s name was coined to express typesetter
run-off. It uses formatting commands, called requests, that are interspersed
through the text to govern processing. A report title, for example, might be
formed with the following two lines of requests:

.ce 1
ft B

which would place the next line of text in a centered position and change
the font to bold. troff provides eighty-five such requests, which are in turn
effectively multiplied by their respective numerical and alphabetical argu-
ments.

In addition, troff uses about forty in-line commands for changing char-
acter size and typeface, placing special characters, invoking previously
defined characters or words, and dictating a variety of movements about the
page, to name a random assortment. For example, \fI changes all succeed-
ing text to italic, \(co gives the encircled copyright symbol, and \h'numeric
argument’ moves text a distance indicated by a simple numeric argument,
arithmetic expression, register evaluation, or a combination of these. Argu-
ments concerning physical dimensions may specify inches, centimeters,
picas, ems, ens, points, and machine units.

troff, unlike most of its its related components, does not have indivi-
dual requests or escape sequences for automatically providing running titles
at the top of the page, setting up a table of contents, or making concor-
dances. In contrast to say, the mm macro package, it is intended to permit
the user a detailed access to the inner workings of DOCUMENTER’S WORK-
BENCH Software.

troff is programmable; it has variables, arithmetic arguments, and condi-
tional tests of many things, including the dimensions of processed text. It
allows you to define macros that encapsulate a sequence of operations or
that receive and store processed text. It also permits you to set traps
(marked page positions) that pass control to macros you have set up for this
purpose.
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troff

While this advanced level of detailed access can be indispensable, it is
not always desirable. Higher-level components, such as mm macros, should
be used for most text formatting. troff should be thought of as the instru-
ment for fine-tuning that enables you to accomplish the non-standard pro-
cessing that more generalized components do not offer. Furthermore, troff
should be understood as a language especially designed for text program-
ming. It is capable of sophisticated manipulation of typography, evaluation
of accumulated text (or "diversions"), placement of graphical elements con-
tingent upon diversion evaluation, and detailed page control.

viil TECHNICAL DISCUSSION



Macro Packages

DOCUMENTER’S WORKBENCH Software uses a number of macro pack-
ages that enable the user to think in terms of text—title, page headings,
footnotes—rather than in terms of typography. Each of these packages is
designed to accomplish specialized tasks ranging from memorandum and
report preparation to compiling indexes.

The mm macro package is by far the most powerful and varied of these.
Formed as a library of troff request and string combinations, these macros
also allow for limited programmable features. mm provides the tools you
would need for most text processing: static or floating displays, seven levels
of numbered page headings, one- or two-column formatting, table-of-
contents formatter (collected automatically from numbered headings), to
name a few features. Many of these standard features can be altered to suit
individual tastes.

DOCUMENTER’S WORKBENCH Software also includes the mptx macro
package, used to make permuted indices and the mv macro package for
making view graphs and projection slides. DOCUMENTER'S WORKBENCH
Software’s indexing tools are mptx, ndx, ptx, and subj.
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Preprocessors

eqn defines a simple language for representing mathematical expres-
sions. People trained in mathematics can usually learn it in a few minutes;
people without such training can normally use the language effectively in
an hour or so. For example:

a+b over c+d+e = -b sup 2 over pi

generates this:

a+b - —p?
ctd+te T

Because eqn runs as a preprocessor, the entire document that contains
the equation is passed through it before reaching troff, which accepts eqn’s
output as input. eqn does not, however, influence non-mathematical parts
of the text. It looks for language native to eqn (usually placed between the
macros .EQ and .EN) and ignores the rest.

tbl is troff’s preprocessor for making tables. It uses a language alto-
gether different from the other preprocessors, which are more oriented
toward spoken English. It is, nonetheless, a simple language to learn and
can usually be mastered after one session. The following input lines are an
example:
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Preprocessors

Object bytes
(text+data)

8681 73136
1821 34164

2581 39936
3760 83968
2791 58368

(The columns of listed data items are separated by tabs.)

The output looks like this:

Program Sizes
Source  Object bytes

Name Lines (text+data)
troff 8681 73136
eqn 1821 34164
tbl 2581 39936
pic 3760 83968
| grap 2791 58368

pic is the facility for drawing figures and diagrams. It places forms
(boxes, circles, lines, and splines) at absolute positions (using Cartesian coor-

dinates) or at specified positions relative to already placed objects. The fol-
lowing is an example of pic input:
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Preprocessors

arrow "input" above
box "process”
arrow "output” above

and it will produce the following illustration:

input output
———> process f——o

You may follow each object with attributes that control its size and position
and associated text strings. You may, in addition, plot forms other than the
ones that pic already supplies. A macro facility allows common operations
to be encapsulated, and these macros will accept arguments, enabling you to
build a library of pic drawings which, furthermore, can be modified at each
usage.

grap provides a language for describing graphs. Its output is pic input.
pic in turn feeds requests and strings to troff. By default grap plots input
numbers as a scatter plot, with automatically computed tick marks. Other
commands provide control over labels, scaling, logarithmic coordinates, and
the like. The following is a grap graph:
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Time 50

l“Chariots of Fire”
(in seconds)

45

| | | | I
1900 1920 1940 1960 1980

Olympic 400 Meter Run: Winning Times

which was produced by the following input:

.G1

frame top invis right invis

label left "Time" "(in seconds)”

label bot "Olympic 400 Meter Run: Wirmming Times"
draw solid

1896 54.2

1900 49.4

1904 49.2

1908 50.0

1980 44.60
arrow from 1924,51 to 1924,49

" *‘*Chariots of Fire’’" ljust at 1924,51
.G2

grap, like its near-relative pic, has a macro facility and control-flow features.
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1. Introduction

This is a technical discussion of the mm (Memorandum Macro) package,
a collection of macros that you use to format documents such as letters,
reports, memoranda, papers, manuals, and books. Macros are formatting
commands that combine the functions of one or more nroff or troff
requests.

Read this technical discussion if you have experience using the mm
package. If you have never used mm before, you first might want to read
"The Macro Package mm: a Tutorial" in the User’s Guide. Once you decide
what macros you want to use, refer to this discussion for details about how
to use them.

1.1. How this Technical Discussion is Organized

This first chapter offers definitions of terms that are basic to text pro-
cessing, specifies conventions that this technical discussion uses, and
describes formatting concepts relevant to your use of mm. It is provided to
enrich and clarify the discussion of each facility of mm that follows.

Assume that a document that you format with mm consists of four seg-
ments: a parameter setting segment, a beginning, a body, and an end.
"Chapter 2" discusses these segments, which provide the organizing princi-
ple for the rest of this technical discussion. "Chapter 3" presents macros
relevant to formatting the body of a document. In "Chapter 4," macros for
formatting the beginning of a document are described. "Chapter 5" explains
end macros. Finally, "Chapter 6" covers miscellaneous macros. In each of
these chapters, a macro’s default formatting action is described followed by
ways to change this default behavior. For the most part, macros are
described starting with the simplest usage and progressing to more
advanced cases. It might be best to read a section in detail only to the point
where you have enough information to obtain the result that you want and
then to skim the rest.

After covering all mm macros, this technical discussion tells you about
troubleshooting and error messages in "Chapter 7." "Chapter 8" gives a full
account of using the mm command line to process the files you create.
Appendices are presented in "Chapter 9.
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1.2. Definitions

"Formatter” refers to either the nroff or the troff text-formatting pro-
gram. These programs have their own tutorials in the User’s Guide and their
own technical discussion in this book. Unless a functional distinction
requires otherwise, "the formatter” refers to both nroff and troff.

Requests are built-in commands recognized by the formatter. Although
you seldom need to use these requests directly when you use mm, this sec-
tion contains references to some requests. For example, the request .sp
inserts a blank line in the output at the place that the request occurs in the
input file. Request names consist of two lower-case letters. For an intro-
duction to nroff/troff, see "The Formatter nroff,” or "The Formatter troff" in
the User’s Guide. For details, refer to the "nroff/troff Technical Discussion”
in this book.

Macros are named collections of requests. That is, each macro is an
abbreviation for a collection of requests that are used repeatedly in the same
combination. Rather than typing them each time they are needed, you sim-
Ply type the macro that calls them. Sometimes, macros are composed of
strings and number registers, which are described below.

The mm package supplies many macros, and you can define additional
ones. The names of mm macros consist of one or two upper-case letters, so
if you create your own formatting macros, name them with a lower-case and
upper-case letter, for example, .pD, to prevent usurping the function of an
mm macro. Appendix A, the "mm Macro Name Summary," gives a com-
plete listing of mm macros.

Strings are character variables, each of which names a string of alpha-
numeric characters. Page headers, page footers, and lists often contain
strings. You give a string a value with the .ds (define string) request, and
you obtain its value by typing its name, preceded by "\*" (for 1-character
names) or "\*(" (for 2-character names). For instance, the string DT in mm
normally contains the current date, thus the input line

Today is \(DT.

results in output such as this:

Today is February 24, 1986.
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You can replace the current date by redefining the contents of this
string, for example,

.ds DT 06/04/85

or by invoking a macro designed for that purpose {4.1.3}. Appendix B pro-
vides the "mm String Name Summary."

Number registers, which are similar to integer variables, store the value
of various text parameters, such as the number of spaces between para-
graphs (register Ps). The formatter program uses these registers for flags,
for arithmetic, and for automatic numbering. You can give certain registers
a value using the .nr request, and you can reference them by preceding
their names by \n (for 1-character names) or \n( (for 2-character names, for
example, \n(Ps).

The following line creates a new number register d, and sets its value to
one more than that of another new register dd: .nr d 1+\n(dd. Some
number registers are read-only. That is, you can reference them, but you
cannot change their value. An "mm Number Register Summary" appears as
Appendix C to this technical discussion.

1.3. Conventions

Numbers enclosed in curly braces ({ }) refer to section numbers. For
example, this is section {1.3}.

In the synopses of macro calls, square brackets ([]) surrounding an
argument show that it is optional. An argument in italics means that you
are to substitute a legal value for that argument. Ellipses (...) show that the
preceding argument may appear more than once.

In cases where the behavior of the two formatters nroff and troff is
obviously different, the nroff formatter output is described first with the
troff formatter output following in parentheses. For instance,

The title is underlined (italic).

means that the title is underlined by the nroff formatter and italicized by
the troff formattet.
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1.4. Formatting Concepts

1.4.1. Basic Terms

A formatter normally fills output lines from one or more input lines.
You may justify output lines so that both the left and right margins are
aligned. As you fill lines, you may also hyphenate words as necessary
(1.4.4). It is possible to turn any of these modes on and off (use .SA {6.2},
Hy (1.4.4}, and the .nf and .fi formatter requests). Turning off line filling
also turns off justification and hyphenation.

Certain requests and macros cease line filling, print the input line (of
whatever length), and begin a new output line after the printed text. This
printing of a partially filled output line is known as a line break. A few
formatter requests and most of the mm macros cause a line break.

You can use formatter requests {1.4.10} with mm, but there are conse-
quences and side effects that each such request might have. Generally, you
should use mm macros alone because

® They are much easier to use, to control, and later to change the
overall style of the document.

® You obtain complex features (such as footnotes or tables of con-
tents) with ease.

B You are freed from having to define many page control func-
tions in the nroff or troff languages.

1.4.2. Arguments and Double Quotes

For any macro call, a null argument is an argument whose width is
zero. The preferred form for a null argument, which often has a special
meaning, is ™. Omitting an argument is not the same as supplying a null
argument (for example, see the .MT macro {4.1.1}). You can omit arguments
only at the end of an macro argument list, but you can place null arguments
anywhere in the list.
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Enclose any macro argument containing ordinary (paddable) spaces in
double quotes, or mm will interpret the spaces as argument delimiters. A
double quote (") is a single character that must not be confused with two
apostrophes ('), two acute accents (""), or two grave accents ().

You may not use double quotes as part of the value of a macro argument
or of a string that you use as a macro argument. If you must have double
quotes in a macro argument value, use two grave accents (**) or two acute
accents (') instead. This restriction is necessary because many macro argu-
ments are processed a variable number of times.

1.4.3. Unpaddable Spaces

When the formatter justifies output lines to give an even right margin,
it may append additional spaces to existing spaces in a line. This may dis-
tort the desired alignment of text. To avoid this distortion, you must
specify a space that cannot be expandec during justification. There are two
ways to accomplish this:

® You may type a backslash followed by a space (\ ). These
characters directly generate an unpaddable space.

8 You may use some seldom-used character to be translated into
a space on output.

Because this translation occurs after justification, you may use the

chosen character anywhere an unpaddable space is desired. The tilde () is
often used with the translation request for this purpose. To use the tilde in
this way, put the following request at the beginning of your document:
.tr -, where the tilde is followed by a space. If you must put a tilde in the
output, you can temporarily "recover” it by inserting .tr " before the place
where you need it. Repeating the .tr ~ restores its usage as a space after a
line break or after the line containing the tilde has been flushed from the
line buffer.

You should not translate the tilde character into a space when you use it
within the .EQ and .EN macros or assigned eqn delimiters.
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1.4.4. Hyphenation

Formatters do not hyphenate unless you request it. You can turn on
hyphenation in the body of the text by typing the following request at the
beginning of the input file: .nr Hy 1. Section 3.3.1 describes hyphenation
used within footnotes and across page boundaries.

If you request hyphenation, the formatters will automatically hyphenate
words as necessary. However, you may specify hyphenation points for a
specific occurrence of any word with a special character known as a hyphe-
nation indicator, or you may specify hyphenation points for a small list of
words (about 128 characters). If the hyphenation indicator (initially, the 2-
character sequence "\%") appears at the beginning of a word, the word is
not hyphenated. Alternatively, you can use the indicator to show legal
hyphenation points inside a word. All occurrences of the hyphenation
indicator disappear on output.

You may specify a different hyphenation indicator. The circumflex ()
is often used for this purpose by inserting the following macro at the begin-
ning of a document input text file: . HC *. Any word containing hyphens or
dashes (also known as em dashes) is hyphenated immediately after a
hyphen or dash if hyphenation is necessary, even if the hyphenation func-
tion is turned off.

You may supply (via the exception word .hw request) a small list of
words with the proper hyphenation points shown. For example, to show
the proper hyphenation of the word "printout,” you may specify .hw print-
out.

1.4.5. Tabs

The macros .MT {4.1.1}, .TC {5.4}, and .CS (5.6} use the formatter tabs
.ta request to set tab stops. The default values of tab settings are every eight
characters in the nroff formatter, and every % inch in the troff formatter.
You may set tabs to other values.

For the nroff formatter, default tab setting values are 8, 16, 24, 32, 40, ...,
160 characters for a total of 20 tab stops. That is, the default tab settings
correspond to the following example:

.ta 8 16 24 3240485664 72 . . . 160
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You may separate tab settings with commas, spaces, or any other non-
numeric character. You may set tab stops in any horizontally oriented scale.

The formatter interprets a tab character with respect to its position on
the input line rather than its position on the output line. In general, you
should only put tab characters on lines after you turn off line filling (.nf)
(1.4.10). The tbl program {3.7} changes tab stops but does not restore
default tab settings.

1.4.6. Bullets

The troff formatter provides the bullet character (+). For compatibility
with troff, mm also provides a bullet string: \*(BU. The bullet list (BL)
macro {3.2.5) uses this string to generate automatically the bullets for bullet
listed items.

1.4.7. Dashes, Minus Signs, and Hyphens

The troff formatter distinguishes among the dash, the minus sign, and
the hyphen, but the nroff formatter does not.

B If you intend to use nroff, you may only use the minus sign
(-) for the minus, hyphen, and dash.

® If you plan to use troff primarily, you should follow troff
escape conventions.

® If you plan to use both formatters, take care during input text
file preparation. Unfortunately, these graphic characters can-
not be represented in a way that is both compatible and con-
venient for both formatters.

The following approach is suggested:

Dash Type "\*(EM" for each text dash for both nroff and troff for-
matters. This string generates an em dash in the troff for-
matter and two dashes (--) in the nroff formatter. Dash list
(.DL) macros {3.2.5} automatically generate the em dash for
each list item.

Hyphen Type "-" and use as is for both formatters. The nroff for-
matter will print it as is. The troff formatter will print - (a
true hyphen).
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Minus Type "\-" for a true minus sign regardless of formatter. The
nroff formatter will ignore the \. The troff formatter will
print — (a true minus sign).

1.4.8. Trademark String

A trademark string \*(Tm is available with mm. This places the letters
“TM" one-half line above the text that it follows. For example,

The

I

UNIX\£ 1\#(Tm

System V User’s Guide

.R

is available from the library.

yields

The

UNix™

System V User’s Guide

is available from the library.

1.4.9. BEL Character

Many macros use the non-printing character BEL as a delimiter to com-
pute the width of an argument or to delimit arbitrary text in page headers
and footers {3.4}, headings (3.5}, and lists {3.2}. This is to decrease the pos-
sibility that an argument might contain a character identical to one delimit-
ing it, which would produce undesirable results.

1.4.10. Use of Formatter Requests

You need not use most formatter requests with mm since it provides the
corresponding formatting functions in a more straightforward fashion. The
following requests can be useful with mm:
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.af
.br

.Cce

.nr
nx
.rm
.rr
IS
.50
Sp
.ta
.t
Al

.tr

Sy

Assign format

Break

Center

Define macro

Define string

Fill output lines

Change font

Exception word

Line spacing

No filling of output lines
Define and set number register
Go to next file (does not return)
Remove macro or string
Remove register

Restore horizontal spacing
Switch to source file and return
Space

Tab stop settings

Temporary indent

Title

Translate

Introduction

Issue command(s) to UNIX system

The .fp, .lg, and .ss requests are sometimes useful for the troff for-
matter. In general, it is best not to use too many troff requests in conjunc-
tion with mm.
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2. The Structure of a Document

A document that you format with mm consists of four segments, any of
which you may omit. If you include any of these segments, you must put
them in the following order:

. @ The parameter setting segment sets the general style and

' appearance of a document. Here, you control page length and
width, margin justification, numbering styles for heading and
lists, page headers and footers, proprietary markings, among
other properties of the document. Also, you can add macros or
redefine existing ones. You can omit this segment entirely if
you are satisfied with mm’s default values; the segment pro-
duces no output but performs only the formatter setup for the
rest of the document. Here is an example of a parameter setting

segment:
.nr Ls 0 specifies that no spacing occurs between any list
items
.nr Cl 4 saves up to 4th level section headings for table of
contents
.nr Pi 7 sets paragraph indentation to 7 spaces
.nr Hs 4 specifies a line of space between text and section

headings up to 4th level

B The beginning consists of those items that occur only once at
the start of a document: a memorandum title, names, the date,
and so on. Here is the beginning of a formal memorandum:

.PM PM3 specifies a proprietary marking of
"SEE PROPRIETARY NOTICE ON COVER PAGE"

.TL specifies that line following the macros, "Work
Report,” is the title

AU "]. Smith" JS
formats information about the author, "J. Smith"
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MT sets the formal memorandum type

Here is the beginning of a business letter:

WA signals the beginning of the writer’s address
WE signals the end of the writer’s address

JA signals the beginning of the addressee’s address
E signals the end of the addressee’s address

.LO SA "Dear Jane,”
sets the letter’s salutation to "Dear Jane,"

.LT BL specifies a Blocked type business letter

B The body of a document is the text itself. It may be as little
text as a single paragraph or as much as hundreds of pages.
It may have a hierarchy of section headings up to seven lev-
els deep (3.5}, and you may automatically number section
headings and save them to generate the table of contents.
mm provides five additional levels of subordination by a set
of list macros for automatic numbering, alphabetic sequenc-
ing, and "marking" of list items {3.2.1}. You can put various
types of displays (3.6}, tables (3.7}, figures {3.9}, equations
(3.8}, references {5.7}, and footnotes {3.3} in the body.

B The end contains items that usually occur at the close of a
document. Included are signature(s), and lists of notations
(for example, ‘Copy to’ lists) {5.3}, which may occur at the
beginning of the document {4.2.1}.) You may call certain
macros at the end to print information that is wholly or par-
tially derived from the rest of the document such as the table
of contents or the cover sheet {5.6}.

For example,

.FC prints the formal closing, "Yours very truly,”
SG prints the name(s) specified with .AU
.NS begins a "Copy to" list
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.NE signals the end of the "Copy to" list
.TC generates a table of contents
The existence and size of these four segments varies widely among
different document styles. Although a specific item of a segment (such as
date, title, author names, and so on) may differ depending on the document,

there is a uniform way of typing it into an input text file. To make it easy
to edit or revise input file text at a later time:

8 Keep input lines short.
® Break lines at the end of clauses.

® Begin each new sentence on a new line.

12 TECHNICAL DISCUSSION
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3. Formatting the Body of a Document

3.1. Formatting Paragraphs (.P)

To use .P, which stands for paragraph, your input would look like this:

.P [type]
Text

.P without an argument forces left justification (the first line begins at
the left margin), as does .P 0. .P 1 indents the first line five spaces unless
you specify another amount of indentation by changing the value contained
in the number register Pi. For example, to indent particular paragraphs ten
spaces, type the following line once at the top of your file: .nr Pi 10 and
then use .P 1 before every paragraph that you want indented.

3.1.1. Paragraph Type (Pt)

Suppose that you want all paragraphs indented. Rather than type .P 1,
you can set the Pt number register, which controls the paragraph type. The
initial value of Pt is 0, which provides left-justified paragraphs. Force every
paragraph in your output to be indented by inserting the following line at
the beginning of the document input file: .nr Pt 1. You may specify the
amount of indentation by setting Pi as before if you do not want to use the
default.

Indent all paragraphs except after headings, lists, and displays (dis-
cussed below) by entering the following at the beginning of your document
input file: .nr Pt 2.

Both the Pi and Pt register values must be greater than zero to indent
paragraphs. Values that you use to specify indentation must be unscaled
and are treated as character positions (ens). nroff understands an en to be
equal to the width of a character. troff understands an en to be the number
of points (1 point = 1/72 of an inch) equal to half the current point size.

Regardless of the value of Pt, .P 1 causes indentation by the amount
specified by the register Pi. If .P occurs inside a list, the indent (if any) of
the paragraph is added to the current list indent {3.2.1}.
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3.1.2. Numbered Paragraphs (Np)

Produce numbered paragraphs by setting the Np register to 1, which
numbers paragraphs within first level headings. Use the .nP macro rather
than the .P macro to produces paragraphs that are numbered within second

level headings.

.H 1 "FIRST HEADING"

.H 2 "Second Heading"

.nP

These mmbered paragraphs contain a "double-line indent,"

in which the text of the second line aligns with the text
of the first line, so that the mumber stands out.

The third and following lines of a numbered paragraph return
to the left margin.

produces

1. FIRST HEADING

1.1 Second Heading

1.01 These numbered paragraphs contain a ‘‘double-line

indent,’’
in which the text of the second line aligns with the text of

the first line, so that the number stands out. The third and
following lines of a numbered paragraph return to the left

margin.

3.1.3. Spacing Between Paragraphs (Ps)

The Ps number register controls the amount of spacing between para-
graphs. By default, the formatter sets Ps to 1, yielding one blank space
(one-half vertical space). Giving Ps a value of 0 yields no space between

paragraphs.
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3.2. Formatting Lists

3.2.1. General Characteristics of Lists

mm provides a convenient way to create lists automatically. All lists are
composed of three basic parts:

® A list-initialization macro determines the line spacing, inden-
tation, marking with special symbols, and numbering or
alphabetizing of list items. Available list-initialization macros
are

AL  Automatically Incremented List
.ML  Marked List

.VL  Variable-Item List

.BL Bullet List

.DL Dash List

.RL Reference List

If you do not provide arguments to the list-initialization macro, text
will be indented by a default number of spaces from the indent
currently in force. This default varies as a function of what type of
list you call. Change the indentation value by placing the desired
indentation into the number register Li.

8 One or more list-item macros (.LI) identifies each item in
your list. List-item macros are followed by the text of the
corresponding list item:

LI [mark [1] ]
Text

Use the .LI macro with all list types and for each list item. .LI normally
causes output of a single blank line before its list item although you may
suppress this feature by setting the Ls (list space) register. Ls is set to the
innermost list level in nested lists for which spacing is done. For example,
.nr Ls 0 specifies that no spacing will occur around any list items. The
default value for Ls is 6 (which is the maximum list nesting level).
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You may supply arguments to .LL

If you give .LI no arguments, it labels the item with the mark
specified by the most recent list-initialization macro (for exam-
ple, .BL sets the mark to be a bullet).

If you give .LI a single argument, that argument is output
instead of the current mark.

If you give .LI two arguments, the first argument becomes a
prefix to the current mark, allowing you to emphasize one or
more items in a list.

For example,

.BL

LI

This is a bullet item.

LI +

This replaces the bullet with a "plus."
LI+ 1

This uses a "plus" as prefix to the bullet.
LE

when formatted yields

-1 -

©® This is a bullet item.
+ This replaces the bullet with a "plus."”

+ ©® This uses a "plus” as prefix to the bullet.

Do not put ordinary (paddable) spaces into the mark because the align-
ment of items is lost if you justify the right margin {1.4.3}.

If the current mark in the current list is a null string, and the first argu-
ment of .LI is omitted or null, the resulting effect is that of a hanging
indent. That is, the first line of the following text is "outdented,” starting at
the same place where the mark would have started {3.2.4}. The list-end
macro (.LE) ends the list: .LE [1]). If you specify an argument to .LE, it out-
puts a blank line.

16
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The list-initialization macro saves the previous list status (indentation
marking style, and so on), and changes the status to that of the new initiali-
zation macro. The list-end macro restores the status of the previous list
unless there is no previous list. In that case, the list-end macro restores the
status to that existing before the list-initialization macro call. This informa-
tion about list status is important to remember when you format nested-
lists, which are described below.

3.2.2. Automatically Incremented Lists (.AL)

AL stands for automatically incremented list. The general syntax of the
macro is as follows: .AL [type [text-indent [1]]].

If you do not specify arguments, the list is numbered, and text is
indented the value of Li, initially six (five) spaces from the indent in force
when the .AL is called, leaving room for a space, two digits, a period, and
two spaces before the text.

Do not scale values that specify indentation. These values are scaled in
NOTE]  terms of "character positions " (ens).

Specifying a type produces a different type of sequencing. The value of
type in the table below shows the first element in the sequence desired.

Argument Interpretation
1 Arabic (default for all levels)
A Upper-case alphabetic
a Lower-case alphabetic
I Upper-case roman
i Lower-case roman

Figure 1: Arguments to the .AL Macro

If you specify a text-indent argument, the formatter uses it as the number
of spaces from the current indent to the text of the list items. This value
overrides that in Li for the list where you use the argument.
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If you give a third argument, a blank line will not separate items in the
list. However, a blank line will occur before the first item.

3.2.3. Marked Lists (.ML)

The .ML macro expects you to specify an arbitrary mark that may consist
of one or more characters: .ML mark [text-indent [1]]. Text is indented text-
indent spaces if the second argument is not null; otherwise, the text is
indented one more space than the width of mark. If the third argument is
specified, no blank lines will separate items in the list.

Do not put ordinary (paddable) spaces into the mark because the align-
ment of items is lost if you justify the right margin. Here’s a file containing
a marked list before formatting:

ML $

LI

Sales are up.
LI

Profits are up.
LE

Here’s that same list after formatting:

-1 -

$ Sales are up.

$ Profits are up.

3.2.4. Variable-ltem Lists (.VL)

Another version of the marked list is the "variable-item" list that you
call with the .VL macro: .VL text-indent [mark-indent [1]1]. When you begin
a list with a .VL macro, there is effectively no current mark; you provide
each .LI its own mark. This form is typically used to display definitions of
terms or phrases.
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8

.VL 1.0

.LI requests

are the most elementary text-formatting cammand available with
DOCUMENTER’S WORKBENCH Software.

.LI macros

are collections of simple formatting commands called by a
single name.

.LI demonstration of a_long mark:

This item shows the effect of a long mark; cne space
separates the mark from the begimning of the text.

LI -

This item effectively has no mark because the tilde

is translated into a space.

.LE .

when formatted yields

No hyphenation. Automatic hyphenation is turned off. Words
containing hyphens (for example, mother-in-law) may still
be split across lines.

Hyphenate. Automatic hyphenation is turned on.

Hyphenation indicator character is set to "¢" or removed.
During text processing, the indicator is suppressed and
will not appear in the output. Prepending the indicator to
a word has the effect of preventing hyphenation of that
word.

As with the other list types, text-indent provides the distance from
current indent to beginning of the text. Mark indent produces the number
of spaces from current indent to beginning of the mark, and it defaults to 0
if omitted or null. If you specify a third argument, no blank lines will
separate items in the list. Again, do not put ordinary (paddable) spaces into
the mark becduse the alignment of items is lost if you justify the right mar-
gin.
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3.2.5. Bullet, Dash, and Reference Lists (.BL, .DL, .RL)
To initialize any of these lists, type: .BL or .DL or .RL [text-indent [1] ]

A bullet (¢) followed by one space marks each list item. As always, if
you specify a text-indent argument, it overrides the default indentation. In
the default case, the text of a bullet list lines up with the first line of
indented paragraphs (set with the number register Pi {3.1}).

With each of these list types, no blank lines will separate items in the
list if you specify a second argument. A dash (—) followed by one space
marks each list item of a dash-list. Here’s an example of input:

.DL

LI

Prepare documents and tables .
LI

Develop new macro commands

-1 -

- Prepare documents and tables

~ Develop new macro commands

An .RL macro call begins an automatically numbered list that encloses
the numbers in square brackets ([]).

Here’s the input:

.RL 8 1

LI

DOCUMENTER’S WORKBENCH User’s Guide

LI

DOCIMENTER’S WORKBENCH Technical Discussion
and Reference Mamal

LI

DOCUMENTER’S WORKBENCH Handbook

LE

The output is as follows:
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-1 -

{1] DOCUMENTER’S WORKBENCH User’s Guide

[2] DOCUMENTER’S WORKBENCH Technical Discussion and
Reference Manual

[3) DOCUMENTER’S WORKBENCH Handbook

3.2.6. Nested Lists

Lists may be nested up to six levels. Here is an example of nested lists:

AL

LI

Develop methods for producing

documentation

LI

Perfarm duties resulting from the development of these methods.
For example,

.BL

LI

Use text processing to:

.DL

LI

Prepare documents and tables

LI

Develop new macro commands

ILE '

LI

Serve as a point of oontact with printers and
distributors.

LE

LI

If the job holder’s interests and writing skills match the
needs of the Technical Writing Staff,

write documents.

.LE

Here’s how that same list looks after it has been formatted.
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-1 -

1. Develop methods for producing documentation

2. Perform duties resulting from the development of these
methods. For example:

©® Use text processing to:
- Prepare documents and tables
- Develop new macro commands

® Serve as a point of contact with printers and
distributors.

3. If the job holder’s interests and writing skills
matched the needs of the Technical Writing Staff,
there might be an opportunity to write documents.

In this example, the first list-initialization macro that occurs is .AL. Since
you specify no argument for .AL, the formatter numbers list items in
sequence with Arabic numerals. Before the list-end macro associated with
.AL occurs, another list-initialization macro appears, .BL. Now, a bullet
marks each list item. Finally, .DL marks list items with dashes. When the
-LE associated with .DL occurs, a bullet marks list items again, since .BL was
the list-initialization macro active before the dash list. When .LE ends the
bullet list, list items are numbered until .LE occurs again.

Every time a new list-initialization macro occurs, the list status (indenta-
tion, marking style, and so on) changes. .LE restores the status generated
by the immediately preceding list-initialization macro.

3.2.7. List-Begin Macro and Customized Lists

List-initialization macros described above suffice for almost all cases.
However, you may obtain more control over the layout of lists by using the
basic list-begin macro (.LB). The syntax is as follows:

LB text-indent mark-indent pad type [mark [Ll-space [LB-space 1 ] ]

The other list-initialization macros use .LB. Its arguments are as follows:
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8 The text-indent argument that provides the number of spaces
that text indents from the current indent. Normally, this value
is taken from the Li register (for automatic lists) or from the Pi
register (for bullet and dash lists).

B The combination of mark-indent and pad arguments determines
the placement of the mark. The mark is placed within an area
(called mark area) that starts mark-indent spaces to the right of the
current indent and ends where the text begins (that is, ends
text-indent spaces to the right of the current indent). The mark-
indent argument is typically 0.

8@ Within the mark area, the mark is left justified if the pad argu-
ment is 0. If pad is a number n (greater than 0), then n blanks
append to the mark; the mark-indent value is ignored. The
resulting string immediately precedes the text. The mark is
effectively right justified pad spaces immediately to the left of
text.

® The arguments type and mark interact to control the type of
marking used. If type is 0, simple marking is performed using
the mark character(s) found in the mark argument. If type is
greater than 0, automatic numbering or alphabetizing is done;
and mark is then interpreted as the first item in the sequence to
be used for numbering or alphabetizing. That is, it is chosen
from the set (1, A, a, ], i) {3.5.2.6}. This is summarized below:

Type Mark Result
0 omitted hanging indent
0 string string is the mark
>0 | omitted Arabic numbering
>0 | 1, A aLi automahF numberlf'tg or
alphabetic sequencing

Figure 2: Type and Mark for .LB

Each non-zero value of type from one to six selects a different way
of displaying the marks. The following table shows the output
appearance for each value of type, where x is the generated number
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or letter:
Value | Appearance

1 x.

2 x)

3 (x)

4 [x]

5 <x>

6 (x}

Figure 3: Appearance for Values of .LB Type

24

Do not put ordinary (paddable) spaces in the mark.

The LI-space argument gives the number of blank lines (each
one-half of the current vertical spacing) that should be output
by each .LI macro in the list. If omitted, LI-space defaults to 1;
use the value 0 to obtain compact lists. If LI-space is greater than
0, the .LI macro issues a .ne request for two lines just before
printing the mark.

The LB-space argument is the number of blank lines (each one-
half the vertical spacing) to be output by .LB itself. If omitted
LB-space defaults to 0.

There are three combinations of LI-space and LB-space:

The normal case is to set LI-space to 1 and LB-space to 0 yielding
one blank line before each item in the list; such a list is usually
ended with a .LE 1 macro to end the list with a blank line.

For a more compact list, LI-space is set to 0, LB-space is set to 1,
and the .LE macro is used at the end of the list. The result is a
list with one blank line before and after it.

If both LI-space and LB-space are set to 0 and the .LE macro is
used to end the list, a list without any blank lines will result.
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3.2.8. Defining List Structures

This section is intended only for people who write formatter macros. If
you have not written macros, or if you are content with the lists that mm
provides by default, you may skip this section. To learn about writing mac-
| ros, check the "User’s Guide" for "The Formatter nroff,” "The Formatter
troff,” and check this book for the "nroff/troff Technical Discussion."

NOTE

If a large document requires complex list structures, it is useful to be
able to define the appearance for each list level only once instead of having
to define it at the beginning of each list. For example, you might define a
generalized list-initialization macro in such a way that causes each list-
nesting level to behave differently from its predecessor or successor. Sup-
pose you want levels 1 through 5 of lists to have the following appearance:

-1 -

a)

The following code defines a macro (.aL) that always begins a new list
and determines the type of list according to the current list level. As the
example demonstrates, the mm list macros use the number register :g to
determine the current list level; it is 0 if there is no currently active list.

Each call to a list-initialization macro increments :g, and each .LE call decre-
ments it.
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.de aL

A" register g is used as a local temporary
A" to save :g before it is changed below
ar g \n(:g

.if \\ng=0 .AL A \" give me an A.
.if \\ng=1 .IB \n(Li 0 1 4

Af \\ng=2 .BL \" give me a bullet
LAf \\ng=3 .IB\n(Li 02 2 a

JAf \\ng=4 ML + \" give me a +

Now, you can use this macro (with .LI and .LE) instead of .AL, .RL, .BL,
.LB, and .ML. For example, the following input:

LI
third line.
.LE

will yield

-1 -

A, first line.
[1) second line.

B. third line.

You could take another approach to lists that is similar to the .H
mechanism. The list-initialization as well as the .LI and the .LE macros are
all included in a single macro. That macro (called .bL below) requires an
argument to tell it what level of item is required; it adjusts the list level by
either beginning a new list or setting the list level back to a previous value,
and then it issues a .LI macro call to produce the item:
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.de bL

A" if argument, that is the level

.de \\n(.% .nr g \\$1

\" if no argument, use current level

.el .nr g \\n(:g

.if (\\ng—\\n(:g)>1 .)D " *+ILLEGAL SKIPPING OF LEVEL "

A" increasing level by more than 1
AM if g > :g, begin new list
A" and reset g to current level (.aL changes g)
Jif \\ng>\\n(:g \{.aL \\ng—1
nr g \\n(:q\}

A" if :g > g, prune back to correct level

Af \\n(:g>\\ng .IC \\ng

A" if :g = g, stay within current list
LI \" always, get out an item

Calling .bL without arguments causes it to stay at the current list level.
The .LC macro (List Clear) removes list descriptions until the level is less
than or equal to that of its argument. For example, the .H macro includes
the ".LC 0" call. If you want to resume text at the end of a list, insert the
call ".LC 0" to clear out the lists completely. The example below illustrates
the small amount of input needed by this approach. The input text

The quick brown fox jumped over the lazy dog’s back.
.bL 1

first line.
oL 2
second line.
.bL 1

third line.
.bL

fourth line.
JAC 0

fifth line.

yields
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The quick brown fox jumped over the lazy dog’s back.
A. first line,
[1) second line.
B. third line.

C. fourth line.
fifth line.

3.3. Footnotes (.FS, .FE)

There are two macros that delimit the text of a footnote. The .FS (foot-
note start) macro marks the beginning of the text of a footnote, and the .FE
(footnote end) macro marks the end:

FS [label]
Footnote text
.FE

These macros form a macro pair; you cannot use one macro without the
other. Mark the footnoted line of your paper or memo with "\*F" or with
the optional label. If you mark your footnoted line with "\*F," do not supply
a label with .FS; footnotes will be numbered automatically. If you use a
footnote label, follow .FS with the label you have chosen (.FS label).

The footnote text (enclosed within the macro pair) should immediately
follow the word that you footnote in the input text, so that "\*F" or label
occurs at the end of a line of input and the next line is the .FS macro call.
Consider the followmg examples. The first is input for a numbered foot-
note:

This is the line containing the word\#F
.FS

This is the text of the footnote.

.FE

to be footnoted.
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Next is a labeled footnote:

This is a labeled+
JFS »
The footnote is labeled with an asterisk.
.FE
footmote.
Appendix F shows "Sample Footnotes."

Your memo or paper may contain both user-labeled and automatically
numbered footnotes. Another .FS, a .DS (static display {3.6.1}), or a .DF (a
floating display {3.6.2}) are not permitted between .FS and .FE macros. If
you do not end the text of a footnote with .FE, you will probably cause a
formatter error. If you require footnotes in the title, the abstract or in a
table, note that only labeled footnotes appear properly. Everywhere else,
automatically numbered footnotes work fine.

3.3.1. Changing the Format of Footnote Text (.FD)

Use .FD to control the hyphenation, right margin justification, and
indentation of footnote text, and to control left or right justification of the
footnote label when you indent footnote text: .FD [arg 1] ].

The leftmost column of the following table shows the legal arguments
to .FD [arg). The remaining four columns show the hyphenation,
justification and indentation that you obtain with each value of [arg]. For
additional information concerning the .ad, .na, .hy, and .nh requests (which
stand for adjust, no adjust, hyphenation, and no hyphenation, respectively),
see the "nroff/troff Technical Discussion” in this book.
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Text Label
Argument | Hyphenation | Adjust | Indent | Justification
0* .nh ad yes left
1 hy .ad yes left
2 .nh .na yes left
3 hy .na yes left
4 .nh .ad no left
5 hy .ad no left
6 .nh .na no left
7 hy .na no left
8 .nh .ad yes right
9 hy ad yes right
10** .nh .na yes right
11 hy .na yes right

Figure 4: Arguments to the .FD Macro

* default for the mmt command line
** default for mm command line
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An argument of 11 or greater is equivalent to .FD 0. The effect of a null
or omitted argument varies according to the command line you use to pro-
cess your file. If you use the mm command, a null or omitted argument is
equivalent to .FD 10; if you use the mmt command, a null or omitted argu-
ment is equivalent to .FD 0.

If you specify the second argument, automatically numbered footnotes
begin again with 1 when a first-level heading is encountered. This is most
useful with the "section-page” page numbering scheme. As an example, the
input line .FD "™ 1 maintains the default formatting style and causes foot-
notes to be numbered afresh after each first-level heading in a document.

Hyphenation across pages is inhibited by mm except for long footnotes
that continue to the following page. If you permit hyphenation, it is possi-
ble for the last word on the last line on the current page footnote to be
hyphenated. To avoid this, you may specify an even .FD argument.

Footnotes are separated from the body of the text by a short line rule.
Those that continue to the next page are separated from the body of the text
by a full-width rule. In the troff formatter, footnotes are set in type two
points smaller than the point size used in the body of text.

3.3.2. Spacing Between Footnote Entries (Fs)

Normally, one blank line (a 3-point vertical space) separates footnotes
when more than one occurs on a page. To change this spacing, set the Fs
number register to the desired value. For example, .nr Fs 2 will cause two
blank lines (a 6-point vertical space) to occur between footnotes.

3.4. Page Headers and Footers

A page header (or header) is text that occurs at the top of pages, while a
page footer (or footer) occurs at the bottom of pages. By default, the mm
macro package centers the page number surrounded by dashes at the top of
every page (except the first page of a formal memorandum) and does not
print a page footer.

Change this default by using a mm page header macro or a page footer
macro. Usually, you change a header or footer once at the beginning of the
document, but you may change the header or footer as many times as you
wish. You may specify a line on every page, a line on the even page only,
and a line on the odd page only; thus, the header and footer may contain as
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many as two lines of text: the line printed at the top of every page and the
line for the even- or odd-numbered page.

3.4.1. Page Headers (.PH)

Use the .PH macro to specify a header for the top of every page: .PH
[arg]. The initial value of [arg] for .PH is the centered page number sur-
rounded by dashes.

For all header and footer macros (.PH, .EH, .OH, .PF, .EF, and .OF) the
argument [arg] is of the form:

"’left-part’center-part right-part’ "

The formatter left justifies the left-part, centers the center-part, and
right justifies the right-part of the header or footer argument that you pro-
vide. For example,

PH " * John Smith® * Technical Writing Staff’ "
produces
John Smith Technical Writing Staff

at the top of every page of the document (after you call .PH). In the exam-
ple above, the center part of the header is left unspecified. If it is incon-
venient to use apostrophe (”) as the delimiter because an apostrophe occurs
within one part, you may uniformly replace the apostrophe with any other
character. For example,

"sLet’s put this leftsThis centersLet’s put this rights"

3.4.2. Even-Page Header and Odd-Page Header (.EH, .OH)

The .EH macro supplies a line to be printed at the top of each even-
numbered page immediately following the page header: .EH [arg]

The .OH macro is the same as the .EH except that it applies to odd-
numbered pages: .OH [arg]. The initial value of [arg] for both .EH and .OH
is a blank line.

3.4.3. Page Footer (.PF)

The .PF macro specifies the line that is to appear at the bottom of every
page: .PF [arg]. The initial value of the page footer is a blank line.
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3.4.4. Even-Page Footer, Odd-Page Footer, and First-Page Footer
(.EF, .OF)

The .EF macro supplies a line to be printed at the bottom of each even-
numbered page immediately preceding the page footer: .EF [arg]. The .OF
macro supplies a line to be printed at the bottom of each odd-numbered
page immediately preceding the footer: .OF [arg]. The initial value of these
footers is a blank line.

3.4.5. Headers and Footers for the Memorandum and Released
Paper Style

In a memorandum or a released-paper style document, the page header
on the first page is automatically suppressed provided a break does not
occur before the .MT macro is called. Macros and text in the following
categories do not cause a break and are permitted before the memorandum
types (.MT) macro:

8 Memorandum and released-paper style document macros
(.TL, .AU, .AT, .TM, .AS, .AE, .OK, .ND, .AF, .NS, and .NE)

B Page headers and footers macros (.PH, .EH, .OH, .PF, .EF, and
.OF)

8 The .nr and .ds requests.

3.4.6. Strings and Registers in Header and Footer Macros

String and register names may be placed in arguments to header and
footer macros. If the value of the string or register is to be computed when
the respective header or footer is printed, invocation must be escaped by
four backslashes. This is because string or register invocation is processed
three times:

1. As the argument to the header or footer macro
2. In a formatting request within the header or footer macro
3. In a.tl request during header or footer processing.

In paragraphs, you only need one backslash (for example, \nP). In a page
header, you need four; in a static display, you need two, and so on.
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For example, the mm page number register P must be escaped with four
backslashes to specify a header in which the page number is to be printed at
the right margin, for example: .PH """"Page \\\\nP"" creates a right-justified
header containing the word "Page" followed by the page number. Simi-
larly, to specify a footer with the "section-page” style, you specify .PF "''—

W\n(H1-\\\\nP —'"

If you make the string a] contain the current section heading that is to
be printed at the bottom of each page, the .PF macro call is .PF "A\\\*(a]’".

If you use only one or two backslashes, the footer would print a con-
stant value for a], namely, its value when .PF appeared in the input text.

3.4.7. Top and Bottom (Vertical) Margins (.VM)

The .VM (vertical margin) macro allows you to specify additional space
at the top and bottom of the page: .VM [top] [bottom]. This space precedes
the page header and follows the page footer. A null top or bottom argument
or an argument of 0 puts no additional space before the header or after the
footer.

top and bottom are two unscaled arguments that are treated as v’s
(default vertical line spaces: see the "nroff/troff Technical Discussion"). For
example, .VM 10 15 adds 10 blank lines to the default top of page margin
and 15 blank lines to the default bottom of page margin. Both arguments
must be positive (you may decrease default spacing at the top of the page by
redefining .TP {3.4.9)).

3.4.8. Private Documents (Pv)

The word "PRIVATE" may be printed, centered, and underlined on the
second line of a document (preceding the page header). This is done by set-
ting the Pv register value: .nr Pv value. Possible values are as follows:

Value | Meaning

0 do not print PRIVATE (default)
1 PRIVATE on first page only
2 PRIVATE on all pages

Figure 5: Values for the Pv Number Register

34 TECHNICAL DISCUSSION



Formatting the Body of a Document

If value is 2, the user definable .TP macro may not be used because mm
uses the .TP macro to print "PRIVATE" on all pages except the first page of a
memorandum on which .TP is not invoked.

3.4.9. Generalized Top-of-Page Processing

This section is intended only for people who write formatter macros. If
NOTE| you have not written macros, or if you are content the way that mm han-
dles top-of-page processing by default, you may skip this section.

During header processing, mm invokes two user-definable macros:

® The .TP (top of page) macro is invoked in the environment
(;efer to .ev request) of the header.

® The .PX is a page header user-exit macro that is invoked
(without arguments) when the normal environment has been
restored and with the "no-space” mode already in effect.

The effective initial definition of .TP (after the first page of a document)
is
.de TP
.sp 3
1 \\%( }t
Af e ‘1l \\x( }e
JAf o ‘t1 \\«( }o
.Sp 2

The string }t contains the header, the string }e contains the even-page
header, and the string }o contains the odd-page header as you define them
with the .PH, .EH, and .OH macros, respectively. To obtain more special-
ized page titles, you may redefine the .TP macro {3.5}. Formatting done
within the .TP macro is processed in an environment different from that of
the body. For example, to obtain a page header that includes three centered
lines of data (document number, issue date, and revision date) you could
define the .TP as follows:
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.de TP

-Sp

.ce 3
777-888-999
Iss. 2, AUG 1985
Rev. 7, SEP 1985
-Sp

Use .PX as a user-defined macro to specify text that you want to appear
at the top of each page after the normal header.

.de PX
.ce
RESTRICTED INFORMATION: FOR YOUR EYES ONLY

3.5. Section Headings (.H)

mm provides two types of section headings: numbered and unnum-
bered. To create a numbered section heading, type

-H level [heading-text [heading-suffix] ]
Text

The level argument provides the numbered heading level. There are
seven heading levels; level 1 is the highest, level 7 is the lowest. The
heading-text argument is the text of the heading. For example,

.H 1 "FIRST-LEVEL HEADING"

.H 2 "Second-level heading"

-H 3 "Third-level heading"

.H 1 "ANOTHER FIRST-LEVEL HEADING"

-H 2 "Another second-level heading”

-H 3 "Another third-level heading"

.H 4 "Fourth-level heading"

.H 3 "Still another third-level heading”
.H 5 “Fifth~level heading"
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produces output like this:

1. FPIRST-LEVEL HEADING
1.1 Second-level heading

1.1.1 Third-level heading

2. ANOTHER FIRST-LEVEL HEADING

2.1 Another second-level heading

2.1.1 Another third-level heading
2.1.1.1 Fourth-level heading

2.1.2 Still another third-level heading

2.1.2.0.1 Pifth-level heading

Enclose the argument in double quotes if the heading contains more
than one word or contains spaces. One word of heading-text does not
require quotes.

In the example above, using a fifth-level heading immediately after a
third-level heading makes the value of level 4 become zero. Unless you
conform to the hierarchy of headings (using a second-level heading after a
first-level heading, and so on), you might obtain results that you do not
want.

The heading-suffix argument may be used for footnote marks that should
not appear with heading text in the table of contents {5.4}. For example,

.H 1 "THE UNIX OPERATING SYSTEM" #
JFS »

Trademark of ATST Bell Laboratories.
.FE

Do not use \*F as the heading suffix. If you do, a number does not appear
in the heading as you expect (the string \*F will) and the footnote number-
ing goes awry.

mm: TECHNICAL DISCUSSION 37



Formatting the Body of a Document

There is no need for a .P macro (3.1} immediately after .H (or .HU, see
below) because the .H macro performs the spacing and indentation func-
tions of the .P macro. If you do use .P after .H, mm ignores it. However, it
is good practice to start every paragraph of a document with a .P macro.
Later, if you take headings out of your file, paragraphs remain intact.

The effect of .H on line spacing and the font of the heading-text varies
according to the level argument. Here is the default effect of each level.

.H 1 heading-text

Produces an underlined (italicized) font heading fol-
lowed by a single blank line. The text after the
heading-text begins on a new line and indents accord-
ing to the current paragraph type.

H n heading-text

Produces an underlined (italicized) heading followed
by two spaces (3 < n < 7). The following text
begins on the same line, that is, these are run-in
headings.

Appropriate numbering and spacing occur even if you omit the heading-text
argument from a .H macro call.

3.5.1. Unnumbered Section Headings (.HU)

To produce an unnumbered heading, type .HU heading-text. The .HU
macro is a special case of .H; it acts the same way as .H except that no head-
ing mark is printed. To preserve the hierarchical structure of headings
when you intermix .H and .HU calls, .HU produces headings at level 2 by
default. You may change this default value by changing the value of a the
number register Hu. Whatever value you give Hu becomes the heading
level for .HU. Thus, in the normal case, the only difference between

-HU "An unnumbered heading"
and
-H 2 "A second-level heading"
is that the latter prints the heading mark:
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An unmumbered heading

2.2 A second-level heading

By default, both macros have the effect of incrementing the numbering
counter for level 2 and resetting to zero the counters for levels 3 through 7.
For example,

1. This is a first-level heading
1.1 A second-level heading
1.1.1 A third-level heading

An unmumbered heading

1.2.1 A third-level heading (note that level 2 has incremented)

3.5.2. Altering the Appearance of Section Headings

You can change the appearance of headings easily by setting certain
registers and strings at the beginning of the document input text file. This
permits quick alteration of a document’s style because this style-control
information is concentrated in a few lines rather than being distributed
throughout the document.

3.5.2.1. Prespacing and Page Ejection

A first-level heading, produced by .H 1, normally has two blank lines
(one vertical space) preceding it. One blank line (one-half vertical space)
precedes all other headings. You may force every first-level heading to the
top of a new page by inserting .nr Ej 1 at the beginning of the document
_input text file. Make long documents more manageable by starting each
section on a new page. Setting the Ej register to a higher value causes the
same effect for headings up to that level, that is, a page eject occurs if the
heading level is less than or equal to the Ej value.
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3.5.2.2. Spacing after Section Headings

Three registers control the appearance of text immediately following a
-H call. The registers are Hb (heading break level), Hs (heading space
level), and Hi (post-heading indent).

B If the heading level is less than or equal to Hb, a line break
{1.4.1} occurs after the heading.

® If the heading level is less than or equal to Hs, mm inserts a
blank line (one-half vertical space) after the heading.

® If a heading level is greater than Hb and also greater than Hs,
then the heading (if any) is immediately followed by text on the
same line.

These registers permit you to separate headings from the text in a con-
sistent way throughout a document and allow you to alter easily white
space and heading emphasis. The default value for Hb and Hs is 2.

For any stand-alone heading (a heading on a line by itself) the Hi
number register controls alignment of the next line of output.

8 If Hi is 0, text is left-justified.

® If Hi is 1 (the default value), mm indents text according to the
paragraph type as specified by the Pt register (3.1.1}.

® If Hi is 2, mm indents text to line up with the first word of the
heading itself so that the heading number stands out more
clearly.

To cause a blank line (one-half vertical space) to appear after the first
three heading levels, to have no run-in headings, and to force the text fol-
lowing all headings to be left-justified (regardless of the value of Pt), you
should put the following line in the parameter setting segment:

.nr Hs 3
.nr Hb 7
.nr Hi 0
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3.5.2.3. Contered Section Headings (Hc)

Use the Hc register to obtain centered headings. A heading is centered
if its level argument is less than or equal to He and if it is also a stand-alone
heading {3.5.2.2}. For example,

.nxr He 1

JH 1 UNIX

.H 2 "Application Packages"
.H 2 Languages

produces

1. UNIX
1.1 Application Packages

1.2 Languages

The Hc register is initially set to 0 (no centered headings).
3.5.2.4. Bold, Italic, and Underlined Headings

3.5.2.4.1. Control by Level.

Any heading that is underlined by the nroff formatter is italicized by
the troff formatter. The string HF (heading font) contains seven codes that
specify fonts for heading levels 1 through 7. Legal codes, code interpreta-
tions, and defaults for HF codes are shown below:

HF Default
1 2 3 HF

Formatter

nroff no underline underline bold § 2222222
troff roman italic bold | 2222222

Figure 6: The HF String

Thus, all levels are underlined by the nroff formatter and italicized by
the troff formatter. You may reset HF as desired. Any value omitted from
the right end of the list is assumed to be a 1. The following request would
result in five bold levels and two underlined (italic) levels:
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dsHF 3333322

3.5.2.4.2. nroff Underlining Style.
The nroff formatter underlines in either of two styles:

¥ The normal style (.ul request) is to underline only letters and
digits.

B The continuous style (.cu request) underlines all characters
including spaces.

By default, mm attempts to use the continuous style on any heading
that is to be underlined and is short enough to fit on a single line. If a
heading is to be underlined but is longer than a single line, the heading is
underlined in the normal style.

All underlining of headings can be forced to the normal style by using
the —rU1 flag when invoking the nroff formatter (8.4}.
3.5.2.5. Section Heading Point Sizes (HP)

You may specify the desired point size for each heading level with the
HP string (for use with the troff formatter only).

-ds HP [ps1] [ps2] [ps3] (ps4] [ps5] (ps6] [ps7]

By default, mm prints the text of headings (.H and .HU) in the same
point size as the body except that bold stand-alone headings are printed in a
size one point smaller than the body. You can specify the string HP, which
is similar to the string HF, to contain up to seven values, corresponding to
the seven levels of headings. For example,

.ds HP 12 12 10 10 10 10 10

specifies that the first and second level headings are to be printed in 12-
point type with the remainder printed in 10-point. Specified values may
also be relative point-size changes, for example,

.ds HP +2 +2 —1 —1
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If you specify absolute point sizes, then absolute sizes are used regard-
less of the point size of the body of the document. If relative point sizes
are specified, then point sizes for headings are relative to the point size of

the body even if the latter is changed.

Null or zero values imply that the default size is used for the
corresponding heading level. Only the point size of the headings is
affected. Specifying a large point size without providing increased vertical
spacing (via .HX and/or .HZ {3.5.4}) may cause overprinting.

3.5.2.6. Marking Styles Numerals and Concatenation (.HM)

The registers named H1 through H7 are used as counters for the seven
levels of headings. Register values are normally printed using Arabic
numerals. The .HM macro (heading mark style) allows this choice to be
overridden thus providing "outline” and other document styles:

.M [argl] ... [arg7]

This macro can have up to seven arguments; each argument is a string indi-
cating the type of marking to be used. Legal arguments and their meanings
are

Argument Meaning

1 Arabic (default for all levels)

0001 Arabic with enough leading zeroes

to get the specified number of digits

A Upper-case alphabetic
a Lower-case alphabetic
I Upper-case roman
i Lower-case roman

omitted Interpreted as 1 (Arabic)

illegal No effect

By default, the complete heading mark for a given level is built by con-
catenating the mark for that level to the right of all marks for all levels of
higher value. To inhibit the concatenation of heading level marks, that is,
to obtain just the current level mark followed by a period, the heading mark
type register (Ht) is set to 1. For example, a commonly used "outline" style
is obtained by:
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HMIA1Tai
.nr Ht 1

3.5.3. Headings and Table of Contents (Cl)

Automatically collect the text of headings and their corresponding page
numbers for a table of contents by doing the following:

® Specify in the contents level register, Cl, what level headings
you want to save

® Call the .TC macro (5.4} at the end of the document.

mm saves any heading whose level is less than or equal to the value of
the Cl register and later displays it in the table of contents. The first two
levels of headings are saved if you use .TC without putting a value in Cl
(that is, Cl by default contains the value 2).

Because of the way headings are saved, it is possible to exceed the
formatter’s storage capacity, particularly when saving many levels of many
headings, while also processing displays (3.6} and footnotes {3.3}. if this
happens, the "Out of temp file space” formatter error message appears (see
Appendix D); the only remedy is to save fewer levels and/or to have fewer
words in the heading text.

3.5.4. Section Headings and User Exit Macros

The .HX, .HY, and .HZ macros are the means by which you obtain a
final level of control over the section heading mechanism:

-HX dlevel rlevel heading-text
-HY dlevel rlevel heading-text
-HZ dlevel rlevel heading-text

These macros are not defined by mm; they are intended to be defined by
you. The .H macro call invokes .HX shortly before it prints the heading
text; it calls .HZ as its last action. After .HX is invoked, the size of the
heading is calculated. This processing causes certain features that may have
been included in .HX, such as .ti for temporary indent, to be lost. After the
size calculation, .HY is called so that you may redefine these features. All
default actions occur if these macros are not defined. If .HX, .HY, or .HZ
are defined by you, user-supplied definition is interpreted at the appropriate
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point. These macros can therefore influence handling of all headings
because the .HU macro is actually a special case of the .H macro.

If you originally invoked the .H macro, then the derived level argument
(dlevel) and the real level argument (rlevel) are both equal to the level given
in the .H invocation. If you originally invoked the .HU macro {3.5.1}, dlevel
is equal to the contents of register Hu, and rlevel is 0. In both cases,
heading-text is the text of the original invocation.

By the time .H calls .HX, it has already incremented the heading
counter of the specified level {3.5.2.6), produced blank lines (vertical spaces)
to precede the heading {3.5.2.1}, and accumulated the "heading mark," that
is, the string of digits, letters, and periods needed for a numbered heading.

When .H calls .HX, you may reference all mm registers and strings, as
well as the following;:

string }J0  If you make rlevel non-zero, this string contains the "head-
ing mark." Two unpaddable spaces (to separate the mark
from the heading) have been appended to this string.

If rlevel is 0, this string is null. If string }0 is null, you
omit the heading mark in the table of contents produced
with the .TC macro.

register ;0 This register shows the type of spacing that is to follow
the heading {3.5.2.2}.

A value of 0 means that the heading is run-in. A value of
1 means a break (but no blank line) is to follow the head-
ing. A value of 2 means that a blank line (one-half vertical
space) is to follow the heading.

string }2  If "register ;0" is 0, this string contains two unpaddable
spaces that will be used to separate the (run-in) heading
from the following text.

If "register ;0" is non-zero, this string is null.

register ;3 This register contains an adjustment factor for a .ne request
issued before the heading is actually printed. On entry to
-HX, it has the value 3 if dlevel equals 1, and 1 otherwise.
The .ne request is for the following number of lines: the
contents of the "register ;0" taken as blank lines (halves of
vertical space) plus the contents of "register ;3" as blank
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lines (halves of vertical space) plus the number of lines of
the heading.

You may alter the values of }0, }2, and ;3 within .HX. The following are
examples of actions that might be performed by defining .HX to include the
lines shown:

B Change first-level heading mark from format n. to n.0:
LAf \\$1=1 .ds }0 \\n(H1.0\<sp>\<sp>
(where <sp> stands for a space)

8 Separate run-in heading from the text with a period and two
unpaddable spaces:
.if \\n(;0=0 .ds }2 .\<sp>\<sp>

8 Ensure that at least 15 lines are left on the page before printing
a first-level heading:
<if \\$1=1 .nr ;3 (15-\\n(;0

8 Add three additional blank lines before each first-level heading:
.if \\$1=1 .sp 3

B Indent level 3 run-in headings by five spaces:

.if \\$1=3 .ti 5n If temporary strings or macros are used within .HX, their
names should be chosen with care {6.10.1}.

When .H calls the .HY macro after the .ne is issued, certain features
requested in .HX must be repeated. For example,

.de HY
LAf \\$1=3 .ti 5n

The .HZ macro is called at the end of .H to control actions after the
heading is produced. In a large document, sections may correspond to
chapters of a book, and you may want to change a page header or footer, for
example: '

.de HZ
.if \\$1=1 .PF "Section \\$3"
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3.6. Displays

Displays are blocks of text that you want kept together, not split across
pages. mm provides two styles of displays: static and floating.

A static display appears in the same relative position in the output text
as it does in the input text. This may result in extra white space at the bot-
tom of the page if the display is too big to fit there.

A floating display "floats" through the input text to the top of the next
page if there is not enough room for it on the current page. Input text that
follows a floating display may precede it in the output text.

By default, a display is processed with line-filling turned off, with
single-spacing, and not indented from the exiting margins. Do not nest
displays and footnotes, in any combination. Do not put headings within
displays or footnotes.

3.6.1. Static Displays (.DS, .DE)

A static display is delimited by the .DS and .DE macro pair.

.DS [format Lfill [rindent] ] ]
Text
.DE

With no arguments, .DS accepts lines of text exactly as typed (line-filling
off) and will not indent lines from the prevailing left margin or from the
right margin.

The format argument is an integer or letter you use to control the inden-
tation and centering of displays. The fill argument is an integer or letter.
These arguments can have the following meanings:
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Format Meaning

no indent
OorL no indent
lorl indent by standard amount
2 or C | center each line
3 or CB | center as a block
none no indent

Fill Meaning
" line-filling off
O0or N | line-filling off
lorF | line-filling on
none line-filling off

Figure 7: Arguments to the .DS Macro

The rindent argument is the number of characters that the line length
should be decreased, that is, an indentation from the right margin.

The default static display indentation wth .DS 1 or .DS I is five spaces,
but you can change it by changing the value in the number register Si. By
default, then, text of an indented display aligns with the first line of
indented paragraphs, unless you also change the value contained in Pi {3.1}.
These two number registers are independent of one another.

The display format argument value 3 (or CB) centers (horizontally) the
entire display as a block (as opposed to .DS 2 and .DF 2 that center each
line individually). All collected lines are left justified, and the display is
centered based on width of the longest line. By default, a blank line is
placed before and after static and floating displays. You can prevent this by
setting the number register Ds to 0.

The following example shows usage of all three arguments for static
displays. The input
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.DSIFS

We the people of the United States,

in order to form a more perfect union,

establish justice, ensure damestic tranquillity,
provide for the common defense,

and secure the blessings of liberty to
ocurselves and cur posterity,

do ordain and establish this Constitution to the
United States of America.

.DE

produces

We the people of the United States, in order to form a
more perfect union, establish justice, ensure domestic tranquil-
lity, provide for the common defense, and secure the blessings of
liberty to ourselves and our posterity, do ordain and establish
this Constitution to the United States of America.

This block of text is indented five ems from the current left margin, filled,
and indented five spaces from the right margin.

3.6.2. Floating Displays (.DF, .DE)

Delimit a floating display with the macro pair .DF and .DE.

.DF [format [fill [rindent] 1 )
Text
.DE

Arguments to .DF have the same meanings as they do to .DS except when
they concern format. With floating displays, the formatter calculates inden-
tation and centering with respect to the initial left margin because the pre-
vailing indent may change between the time when the formatter first reads
the floating display and when the display is printed. One blank line occurs
before and after a floating display.

When the formatter encounters a floating display, it processes and
places the display onto a queue waiting to be output. The formatter
removes displays from the queue and prints them in the order entered,
which is th= order they appeared in the input file. If a new floating display
is encountered and the queue of displays is empty, the new display is a can-
didate for immediate output on the current page.
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As long as the display queue contains one or more displays, the for-
matter automatically enters new displays there, rather than putting them
out. When the formatter puts out a display, it also removes it from the
queue.

When the formatter reaches the end of a section (using section-page
numbering) or the end of a document, it automatically removes all displays
from the queue, putting them out. This occurs before the formatter
processes an .SG macro {5.1}.

A display will fit on the current page if there is enough room to contain
the entire display or if the display is longer than one page in length and
less than half of the current page has been used.

You may exercise precise control over the positioning of floating
displays on output with two number registers, De and Df (see below).
Immediate output of the display queue is governed by size of display and
the setting of the Df register code. The De register code controls whether

text will appear on the current page after a floating display has been pro-
duced.

The De and Df number register code settings and actions are as follows:

De register:

Code Action
0 No special action occurs (also the default condition).

1 A page eject always follows the output of each floating display, so
only one floating display appears on a page and no text follows it.

For any other code, the action performed is the same as for code 1.

Df register:

Code Action

0 Floating displays are not output until end of section (when
section-page numbering) or end of document.

1 Output new floating display on current page if there is space; oth-
erwise, hold it until end of section or document.
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2 Output exactly one floating display from queue to the top of a new
page or column (when in 2-column mode).

3 Output one floating display on current page if there is space; oth-
erwise, output to the top of a new page or column.

4 Output as many displays as will fit (at least one) starting at the top
of a new page or column. If De is set to 1, each display is fol-
lowed by a page eject, causing a new top of page to be reached
where at least one more display is output.

5 Output a new floating display on the current page if there is room
(default condition). Output as many displays (but at least one) as
will fit on the page starting at the top of a new page or column. If
De is set to 1, each display is followed by a page eject causing a
new top of page to be reached where at least one more display is
output.

For any code greater than 5, the action performed is the same as for code 5.

You may also use the .WC macro {6.7} to control handling of displays in
double-column mode and to control the break in text before floating
displays.

3.7. Tables (using tbl)

.TS [H]
global options;
format section.
title lines
[.m™ [N]]
Data

.TE

The macro pair .TS (table start) and .TE (table end) delimits text to be
examined by tbl and sets proper spacing around the table. The display
function (.DS and .DE) and the tbl delimiting function are independent.
To keep together blocks that contain any mixture of tables, equations, filled
text, unfilled text, and caption lines, enclose the .TS/.TE block within a
display (.DS/.DE) if the table is less than a page long. You may enclose
floating tables inside floating displays (.DF/.DE).
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mm formats headings for tables that extend over several pages. If a
table heading is needed for each page of a multi-page table, the H argument
should be specified to the .TS macro as above. Following the options and
format information, table title is typed on as many lines as required and is
followed by the .TH macro. The .TH macro must occur when .TS H is used
for a multi-page table. This is not a feature of tbl but of the definitions pro-
vided by the mm macro package.

The .TH (table header) macro may take as an argument the letter N.
This argument causes the table header to be printed only if it is the first
table header on the page. Use this option when it is necessary to build long
tables from smaller .TS H/.TE segments. For example,

TS H

Global options;
Format section.
Title lines

.TH

Data

.TE

.TS H

Global options;
Format section.
Title lines
.THN

Data

.TE

causes the table heading to appear at the top of the first table segment and
no heading to appear at the top of the second segment when both appear
on the same page. However, the heading still appears at the top of each
page that the table continues onto. Use this feature when a single table
must be broken into segments because of table complexity (for example, too
many blocks of filled text). If each segment had its own .TS H/.TH
sequence, it would have its own header. However, if each table segment
after the first uses .TS H/.TH N, the table header will appear only at the
beginning of the table and the top of each new page or column that the
table continues onto.
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For the nroff formatter, you may use the —e option [—E for mm {8.1}]
for terminals that are capable of finer printing resolution. This causes better
alignment of features such as the lines forming the corner of a box. The —e
option is not effective with col.

3.8. Equations (using eqn)

.DS

.BQ [label]
Equation(s) input
JEN

.DE

The programs neqn and eqn expect to use the .EQ (equation start) and
.EN (equation end) macros as delimiters in the same way that tbl uses .TS
and .TE; however, .EQ and .EN must occur inside a .DS/.DE pair. There is
an exception to this rule — if .EQ and .EN are used to specify only the del-
imiters for in-line equations or to specify eqn/neqn defines, the .DS and
.DE macros must not be used; otherwise, extra blank lines will appear in the
output.

The .EQ macro takes an argument that will be used as a label for the
equation. By default, the label will appear at the right margin in the "verti-
cal center” of the general equation. The Eq register may be set to 1 to
change labeling to the left margin.

The equation will be centered for centered displays; otherwise, the
equation will be adjusted to the opposite margin from the label.

3.9. Figure, Table, Equation, and Exhibit Titles (.FG,
.TB, .EC, .EX)

You may use the .FG (figure title), .TB (table title), .EC (equation cap-
tion), and .EX (exhibit caption) macros inside .DS/.DE pairs to number
figures, tables, and equations automatically, and give them titles.
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FG [title [override {flag]
.TB [title [override [flag]
.EC [title [override [flag]
-EX [title [override [flag]

These macros use registers Fg, Tb, Ec, and Ex, respectively (see section 8.4
on —rNS5 to reset counters in sections). For example,

.FG "This is a Figure Title"
yields
Figure 1. This is a Figure Title

The .TB macro replaces "Figure” with "TABLE," the .EC macro replaces
"Figure" with "Equation,” and the .EX macro replaces "Figure” with "Exhibit."
The output title is centered if it can fit on a single line; otherwise, all lines
but the first are indented to line up with the first character of the title.
Change the format of the numbers using the .af request of the formatter.

By setting the Of register to 1, you may change the format of the caption
from

Figure 1. Title
to

Figure 1— Title

Use the override argument to change normal numbering. If you omit the
flag argument or use an argument of 0, override is used as a prefix to the
number; if the flag argument is 1, override becomes a suffix; and if the flag
argument is 2, override replaces the number. If —rN5 (8.4} is given,
"section-figure” numbering is set automatically and user-specified override
argument is ignored.

As a matter of formatting style, you might want to place table headings
above the text of tables, and put figure, equation, and exhibit titles below
corresponding figures and equations.

You obtain a List of Figures, List of Tables, List of Exhibits, and List of
Equations after mm prints the Table of Contents if the number registers Lf,
Lt, Lx and Le (respectively) are set to 1. By default, all but Le are set to 1 by
default. You can change the titles of these lists by redefining the following
strings, which are presented here with their default values:
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.ds Lf LIST OF FIGURES
.ds Lt LIST OF TABLES
.ds Lx LIST OF EXHIBITS
.ds Le LIST OF BQUATIONS
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4. Formatting the Beginning of a Document

Two specific styles of documents are available with mm: formal
memorandum style, which includes formats for memoranda, released papers
and external letters, and business letter style.

4.1. Formal Memorandum Style

The mm formal memorandum style allows three document types: the
memorandum, the released paper and the external letter. Commonly, peo-
ple who write formal memoranda put certain information at the beginning
of the document (the date, title, case numbers, authors, and so on) or at the
end of the document (the signature line and a list of the document'’s reci-
pients), and put it nowhere else. You specify these beginning and end
items the same way for each formal memorandum type. Their formatted
appearance depends on which type you choose with the .MT macro. (See
"Appendix G" for an example of a formal memorandum.)

4.1.1. Choosing a Formal Memorandum Type (.MT)
This is how you use .MT:
.MT [argument [addressee] ]

An argument specifies a particular formal memorandum type. Legal values
for the argument are as follows:
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Argument Type Value
memorandum | no memorandum type printed
0 memorandum | no memorandum type printed
none memorandum | MEMORANDUM FOR FILE
1 memorandum | MEMORANDUM FOR FILE
2 memorandum | PROGRAMMER’S NOTES
3 memorandum | ENGINEER’S NOTES
4 released-paper | released-paper style
5 external-letter | external-letter style
"string" memorandum | string (enclosed in quotes)

Figure 8: Arguments to the .MT Macro

The formal memorandum style produces a standard mast at the top of
the first page of your document. The following input lines produce the
next mast (and those that follow it). Put these lines immediately after the
parameter setting segment of your document:

.ND "September 28, 1984"

.TL

Document Production Coordinator

AU "John Smith" JS XF 5414 6398 7-123

.AF "Business Camputer Systems, Inc.”
MT n (where n is a legal argument to .MT)

First, consider the memorandum type (here, .MT).

Business Computer Systems, Inc.

subject: Document Production date: September 28, 1984
Coordinator
from: John Smith
XF 5414
x6398 7-123

If you give .MT any argument other than 4 or 5, you obtain, a few lines

after the last line of author information, the value of value in the preceding
table.
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There are two alternatives to the memorandum type. To obtain the
released-paper style, use .MT 4, which produces a different mast:

Document Production Coordinator
John Smith

Business Computer Systems, Inc.

With the external-letter style (MT 5), mm prints only the title (without the
word "subject:") and the date in the opposite left and right corners, respec-
tively, of the top of the first page.

Document Production
Coordinator

September 28, 1984

Specify the addressee of a memo, released paper or letter with the
second argument to .MT. This argument may be any words you choose.
Providing the addressee causes the name you've specified and the page
number to replace the normal page header (page headers will be discussed
below) on the second and succeeding pages of a memo.

MT 1 "Michael Smith"

You may not use the addressee argument when the .MT type equals 4.
If you try, output will cease after the first page.

4.1.2. TM Numbers

If the memorandum is an AT&T technical memorandum, TM numbers
are supplied via the .TM macro.

.™ [number] ...
Up to nine numbers may be specified. For example,
.M 7654321 77777777

mm ignores this macro call in the released-paper and external-letter styles
{4.4.1).
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4.1.3. Changing the Date (.ND)

By default, the current date appears in the "date" part of a memorandum
or in the right corner of an external letter. You may override the current
date using the .ND macro.

.ND new date

4.1.4. Giving the Memorandum a Title (.TL)

The .TL macro gives your formatted document a title. To use .TL, type:

.TL [charging-case number(s) [ filing-case number(s)] ]
Text
.AU (or another macro)

AT&T Bell Laboratories uses arguments to the .TL macro to specify the
charging-case number(s) and filing-case number(s).

® The charging-case number stands for an account to which a
person’s time is charged. Enter multiple charging-case numbers
as "subarguments" by separating each from the previous with
a comma and a space, and enclosing the entire argument
within double quotes (see example below).

® The filing-case number describes where the memorandum is to
be filed. Enter multiple filing-case numbers the same way you
enter charging-case numbers (see example below).

Here is an example of specifying more than one charging-case number and
filing-case number:

.TL "12345, 67890" "987654321, 987654322"
Document Producticn Coordinator

Those numbers will appear after the title like this (except for released paper
style, when they do not appear at all):

Document Production
Coordinator

Charge Case 12345, 67890

File Case 987654321, 987654322
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The title of the memorandum follows the .TL macro. You may use the
.br request to break the title into several lines

.TL 12345

Document Production

br

Coordinator for the

br

Technical Writing Staff

4.1.5. Specifying the Author (.(AU)

Use .AU to specify the author of your memo or paper:

-AU name [initials [loc [dept Lext [room [arg [arg [arg]1111]11]
.TL 12345

Document Production

.br

Coordinator for the

Jbr

Technical Writing Staff

In the "from:" portion of a formatted memorandum, location and depart-
ment number follows the author’s name on one line and room number and
extension number follow it on the next line. The "x" for the extension is
added automatically:

from: John Smith
XF 5414
7-123 x6398"
machine 5!3jjs
For the memorandum type, you type information that describes an
author after the .AU macro as arguments. This information includes:
® name (for example, John Smith)
B initials (for example, JJS)
® location (XF)
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department (5414)
telephone extension (6398)
room (7-123)

one, two or three additional arguments (for example,
machine_5jjs)

The first six arguments must appear in the order given, that is, the author’s
name must be typed before the initials, which must be typed before the
location, and so on. By default, these arguments are ignored for the
released paper style and the external letter style. If you want to leave any
of these arguments blank, put a null argument at the appropriate place.

If you want to suppress printing the location, department number,
extension number, room number and later arguments, set the number regis-
ter Au to 0; the default value is 1.

If a memorandum has more than one author, use a separate .AU macro
for each author, for example,

AU "Jchn Smith" JJS XF 5414 6398 7-123 machine 51jjs
AU "Jchn Foley" JJF XF 5415 6666 7-321 machine 6!3f

produces

from: John Smith
XP 5414
7-123 x6398
machine_51jjs

John Foley
XF 5415
7-321 x6666
machine_61!jf

4.1.6. Specifying the Author’s Title (.AT)

Specify the author’s title with the .AT macro.
AT title ...
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AT must immediately follow .AU for the given author. For example,
AU "John Smith" JJS XF 5414 6398 7-123
AT Supervisor “"Teclmical Writing Staff"
produces the following output at the signature block:
John Smith
Supervisor
Technical Writing Staff
You may give .AT up to nine arguments. Each argument will appear in
the signature block (at the end of the memorandum, which is discussed
below) on a separate line following the signer’s name. If you need a long

title, surround phrases in double quotes, turning several words into single
arguments.

4.1.7. Specifying the Author’s Firm (.AF)
Supply the name of your firm with .AF.

.AF "name of the firm"

Use .AF before .AU to avoid a formatting error. If you use .MT 4, your firm
name appears after the author’s name. For example,

.AF "Business Computer Systems, Inc."

puts "Business Computer Systems, Inc.” in bold letters in the upper right
hand corner of the first page of your memo. If you specify .MT 4, "Business
Computer Systems, Inc.” appears centered and double spaced from the
author’s name.

If you do not supply a name with .AF, "AT&T Bell Laboratories” appears as
NOTE ;he ’name of your firm unless your system administrator edits strings.mm
5.5).
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4.1.8. Calling Beginning Formal Memorandum Macros in the Correct
Order

If you use the macros described thus far, you must call them in the fol-
lowing order to avoid a formatting error:
.ND new date ‘
.TL [charging-case number(s) [filing-case number(s)] 1
Text
.AF “"name of the firm"
.AU Name (initials (loc [dept [ext [room [arg {arg [arg]1111]1]]
.MT [type [addressee] ]

.AF "Business Camputer Systems, Inc."

The only required macros for a memorandum, released paper or external
letter are .TL, .AU, and .MT.

4.2. Other Beginning Macros

4.2.1. Abstract (.AS, .AE)

If a formal memorandum has an abstract, delimit the text of the abstract
with the .AS (abstract start) and .AE (abstract end) macro pair.

.AS [arg lindent] ]
Text of abstract
.AE

Abstracts are printed on page one of a document and/or on its cover sheet.
There are three types of cover sheets:

@ Released paper
® Memorandum
8 Memorandum for file (also used for engineer’s notes,

memoranda for record, and so on)

Cover sheets for released papers and memoranda are obtained by invok-
ing the .CS macro.
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With the released-paper type (argument to the .MT macro is 4) and with
the memorandum type, if the first argument of .AS is

0 —  Abstract prints on page 1 and on the cover sheet (if any).

1 —  Abstract appears only on the cover sheet (if any).

With the memorandum for file type and in all other documents (other
than external letters) if the first argument of .AS is:

0 — Abstract appears on page 1 and no cover sheet prints.

2 —  Abstract appears only on the cover sheet that will be produced

automatically (that is, without invoking the .CS macro).

It is not possible to get either an abstract or a cover sheet with an exter-

nal letter (first argument of the .MT macro is 5).

Notations such as a "Copy to" list are allowed on memorandum for file
cover sheets; the .NS and .NE macros must appear after the .AS 2 and .AE
macros. Headings and displays are not permitted within an abstract.

The abstract is printed with ordinary text margins; an indentation to be
used for both margins can be specified as the second argument of .AS.
Values that specify indentation must be unscaled and are treated as "charac-
ter positions,” that is, as the number of ens.

4.2.2. Other Keywords (.OK)

0K keyword [...]

Topical keywords should be specified on a technical memorandum cover
sheet. You may specify up to nine such keywords or keyword phrases as
arguments to the .OK macro; if any keyword contains spaces, you must
enclose them in double quotes.

4.2.3. Bottom Block (.BS, .BE)

Specify lines of text to be printed at the bottom of each page after the
footnotes (if any) but before the page footer with the bottom block macro
pair .BS/.BE.
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.BS
Text
.BE

The bottom block should occur before the use of any footnotes {3.3) or mac-
ros that define the memorandum style {4.1.4}. Otherwise, an interaction
between this macro pair and another macro that redefines the appearance of
the bottom of the page may cause you problems.

Remove the bottom block by specifying an empty block, as shown
below:

.BS
.BE

The bottom block appears on the table of contents, text pages, and the cover
sheet for memorandum for file, but it does not appear on the technical
memorandum or released-paper cover sheets.

4.3. Proprietary Marking Macro (.PM)

The .PM (proprietary marking) macro appends to the page footer a
proprietary disclaimer.
.PM [code]
The argument is selected from among the following (note that argu-

ments formerly used with DOCUMENTER’S WORKBENCH Software 1.0 are
included):
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Current Former Disclaimer
Arg Arg Message
PM1 BP,N,P,
BPN AT&T BELL LABORATORIES - PROPRIETARY

Use pursuant to GEI 2.2

PM2 none THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF

CA AT&T AND IS NOT TO BE DISCLOSED OR USED EXCEPT IN
ACCORDANCE WITH APPLICABLE CONTRACTS OR AGREEMENTS.

PM3 hone SEE PROPRIETARY NOTICE ON COVER PAGE

Cp

PM4 BPP,BR AT&T BELL LABORATORIES - PROPRIETARY (RESTRICTED)
Solely for authorized persons having a need to know
pursuant to G.EI. 2.2

PM5 ILL THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF
AT&T BELL LABORATORIES AND 1S NOT TO BE DISCLOSED,
REPRODUCED, OR PUBLISHED WITHOUT WRITTEN CONSENT.
THIS DOCUMENT MUST BE RENDERED ILLEGIBLE WHEN BEING DISCARDED.

PM6 CI-11 Cl-ll

Not for disclosure to AT&T Information Systems.

Subject to FCC separation requirements under Computer Inquiry 11

Figure 9: Arguments to .PM (Proprietary Markings)

Use .PM at the beginning of your document, before you use footnotes {3.3}
or macros that define the memorandum style {4.1.4). Otherwise, an interac-
tion between this macro and another that redefines the appearance of the
bottom of the page may cause you problems.
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These disclaimers are in a form approved for use by the AT&T. Mark-
ings are underlined. (They are italic in troff.) You may use the CI-1I mark-
ing with any other message by two separate .PM requests. For example,

.M CI-II
PMN

produces a CI-Il and NOTICE mark.

These proprietary markings are specified in the define file. System
administrators can change the contents of this define file, strings.mm, to
match your needs. This file is described in the next section. In cases where
the disclaimer message for a code argument has been removed the argument
issues a currently approved disclaimer message. Since the code argument
may produce a different disclaimer message (a shorter or longer message),
the page formatting of the document may be affected.

4.4. Define File Information

The define file contains pre-defined strings for the .MT and .PM mac-
ros. Appendix E presents the contents of the file. The file
Jusr/lib/macros/strings.mm contains the define file. Only system adminis-
trators may change specific string and font information, since only they
have write permissions for the define file.

4.5. Business Letter Style

An alternative to the formal memorandum style is the business letter
style, which produces four types of business letters: blocked, semiblocked,
full-blocked, and simplified. (See Appendix H for an example of an mm
business letter.)

4.5.1. Letter-Type Macro (.LT)

The letter-type macro .LT formats a letter in one of four business styles:

LT [arg]
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-LT accepts one (optional) argument. Arguments and corresponding
format are as follows:

Argument Format
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