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PREFACE

An important feature of the UNIX operating system is to provide a
method of document preparation. This guide provides information
needed to make use of the system and describes programs that are used
to format a document in a user-controlled style. A user should be fam-
iliar with the text editing programs (i.e., ed or vi) of the UNIX operat-
ing system before attempting to create a document using the programs
described here.

This guide contains six chapters:

e INTRODUCTION

e TROFF TUTORIAL
NROFF/TROFF FORMATTING PROGRAM
TABLE FORMATTING PROGRAM
MATHEMATICS TYPESETTING PROGRAM
MEMORANDUM MACROS

Chapter 1, INTRODUCTION, givesbeginners anoverview of the docu-
ment processing sequence. A beginner should read this chapter before
attempting to use the information covered in the other chapters of this
guide. An experienced user probably does not need to read this intro-
duction to text processing.

Chapter 2, TROFF TUTORIAL, presents information to enable the
user to do simple to complex formatting tasks. When using this docu-
ment keep in mind that, in most respects, the troff formatter is identi-
cal to the nroff formatter. The main differences are spacing capabilities,
font and point size changes, and local motion effects.

Chapter 3, NROFF/TROFF FORMATTING PROGRAM, is a refer-
ence guide for using the formatters and making incremental changes to
existing packages of commands. [t contains tables that list the available
requests with defaults and explanations. This chapter is best used in
conjunction with the TROFF TUTORIAL or MEMORANDUM MAC-
ROS chapters.
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Chapter 4, TABLE FORMATTING PROGRAM, describes the tbl pro-
gram usage and the input commands used to generate documents that
contain tables. The examples at the end of the chapter are very helpful
in setting up tables containing similar features.

Chapter 5, MATHEMATICS TYPESETTING PROGRAM, describes
the eqn program usage and language for obtaining text with mathemati-
cal expressions. The language interfaces directly with the troff proces-
sor so mathematical expressions can be embedded in the running text
of a manuscript and the entire document produced in one process.

Chapter 6, MEMORANDUM MACROS, is a reference manual for the
Memorandum Macros package. These macros provide a general pur-
pose package of text formatting macros used with the nroff and troff
formatters. The macros provide users of the UNIX operating system a
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uniicda, CGGSiStCnL and flexible too! for pTGdUCiﬂg many common types

of documents. Although the UNIX operating system provides other
macro packages for various specialized formats, mm is the standard
general purpose macro package for most documents such as letters,
reports, technical memoranda, released papers, manuals, books, design
proposals, and user guides.
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Chapter 1
INTRODUCTION

1. Overview

There are three major steps involved in preparing a document on the
UNIX operation system:

e Inputting
¢ Formatting

o Printing

Entering data into a computer system is known as inputting. This input
contains the actual text to be printed as well as commands that specify
the format of the text. These formatting commands must be converted
by a text formatter (nroff or troff) to information a printer or photo-
typesetter understands. This process is known as formatting. The nroff
and troff formatters not only format the text, but also send the format-
ted information to the printer or phototypesetter.

Remember that it takes time to learn to use the document processing
tools of the UNIX operating system and don’t get discouraged if your
document does not turn out exactly as planned. Practice using the text
formatters as much as possible even on small projects such as letters
and notes to get familiar with the different features and their results.
At first it may seem easier to just use a typewriter to perform these
tasks, but as your skill increases you will find that using the tools
described in this guide will greatly decrease your overall production
time.

2. Inputting

The input is composed of the text you want printed as well as the for-
matter controls which tell the program how you want your text to look
on the page. The formatter controls appear in your input file but, once
formatted by nroff or troff, will not appear in your printed output.
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Text controls in document preparation can be in the form of:

Requests

e Macros

Strings

Registers

Most documents go through several versions before they are finally
finished. Accordingly, you should do whatever possible to make revi-
sions easy. Start each sentence on a new line. Make lines short and
break lines at natural place, such as after punctuation like commas and
semicolons. These precautions simplify editing since most changes to
documents entail rearranging, adding, or deleting sentences and
phrases.

Keep file size down to a modest size. Larger files edit more slowly. If
any mistakes are made, it is better to ruin a small file rather than the
whole document. Split files at natural boundaries such as sections or
chapters.

2.1 Requests

A request is an instruction to nroff or troff that is interspersed in your
text to direct the appearance of the output. A text processing request
has the following characteristics:

e The request must be entered on a line by itself.

e The request must start either with, generally, a period (.) or,
occasionally, an acute accent (') at the beginning of the line, fol-
lowed by two lowercase characters.

e The request can be located anywhere in the document but nor-
mally affects only the text that follows it.

e The request can have optional arguments located on the same
line.

Available requests range from the very simple such as:

.Sp

which will cause a space to appear in your output, to very complex
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environments and diversions. Fortunately, all of the requests do not
have to be used to prepare a document.

2.2 Macros

A macro is a 1- or 2-character abbreviation (name) that replaces a
sequence of formatting requests. This ability to define a group of for-
matter requests into a single macro is one of the most useful functions
of the formatters. The use of macros simplifies the task of formatting a
document by allowing the user to define powerful nroff and troff func-
tions that can be called by a single name and modified easily. As an
example, the collection of requests that makes decisions regarding spac-
ing, indentation, and numbering for a paragraph can be replaced with

P

on a line by itself. This is done by defining the macro to equal several
requests. It is very difficult for a beginner to define their own macros;
therefore, a “‘package’ of predefined formatting macros is provided.

2.2.1 Macro Packages

The Memorandum Macro package has a set of macros that have been
predefined (collected and named) and make preparing a document
easier than using the basic nroff and troff requests. This macro package
enables you, among other things, to create displays, page headers and
footers, headings, paragraphs, titles, footnotes, lists, and multicolumn
output. It is easier to learn how to use a macro package than to set up
a document by using the nroff and troff requests exclusively.

Formatting macros typically consist of a period and one or two upper-
case letters, such as

.P
that is used to begin a new paragraph or
.BL

to initialize a bullet list.

2.3 Strings

A string is a 1- or 2-character variable that is embedded in the text or
in a macro definition. It is actually a text register that is defined to con-
tain a string of characters that can be printed by simply calling the
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string name. Sequences of words or characters that occur repreatedly in
a document can be replaced by a string.

The contents of a string are printed by entering \*x where x is a
single-character name of the string or \* (xx where xx is a two-character
name of the string. For example, if the name of a company appears
several times throughout your document, you could define a string
using the .ds request as shown:

.ds SS Smart Software Corporation

Therefore, whenever the company name should appear in your output,
the following can be substituted:

The \*(SS is located in Arkansas.

and will output:

The Smari Sofiware Corporation is located in Arkansas.
Note that a string must be defined before it can be used in the text. It
is a good practice to define strings at the beginning of your document.

2.4 Registers

Text processors provide three different kinds of registers:
e Predefined general number registers.
¢ Predefined read-only number registers.

e User-defined number registers.

The predefined registers have default values. These registers are main-
tained by the text formatters. They are used to define part of the
overall appearance of your document. A general number register can
be read, written, automatically incremented or decremented, and inter-
polated into the input. Number registers may also be used in numerical
expressions, for flags, and for automatic numbers.

For example, in the Memorandum Macros the appearance of a para-
graph is controlled by the the registers Pt (type), Pi (indent), and Ps
(spacing). To set the type of paragraph to be indented with an indent
of 3 and 2 spaces preceding it, the following would be used:
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.nrPtl
.nr Pi 3
.nr Ps 2

Number registers tend to be too complicated for a beginning user to
take advantage of their usage.

3. Formatting

Once you have created a file of text, you are ready to format it. Text
processors prepare your files of text for printout on printers and photo-
typesetters.

The nroff program formats files for printing on typewriter-like devices
(low-speed, letter-quality printers) and line printers as well as output on
a terminal. The nroff program formats text into a printable paginated
document.

The troff program formats files for printing on a typesetter. It is
designed to drive a typesetter that produces high-quality output on pho-
tographic paper. This document was formatted with troff.

The basic ideas of formatting programs is that the text to be formatted
contains with it ‘‘formatting commands’’ that determine in detail how
the text is to look. There may be commands that specify the line
length, margins, single- or double-spacing, page numbering and titles to
use on each page.

3.1 Using Format Programs

The input form for invoking formatting programs is:

nroff options filenames
or
troff options filenames

where options are arguments to nroff and troff (see nroff(1) and troff(1)
in the UniPlust User's Manual) and filenames are the names of the files
containing the document to be formatted.

To produce a document in standard format using the Memeoerandum
Macros, use the following:
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nroff —mm filenames
for output on a terminal and
troff —mm filenames

for a typesetter.

4. Preprocessors

In the same way that macro packages make it easier to create a docu-
ment than the detailed nroff and troff programs, so do the preproces-
sors make complicated operations simplier to perform.

The tbl program converts files containing tables for nroff and troff out-
put. The egn program converts files containing mathematical equations
and expressions for troff, and the neqn program converts the same for
nroff.

The tables and equations can be interspersed in your text. Each prepro-
cessor has special names to define the beginning and end of input for it
as follows:

PREPROCESSOR START MACRO END MACRO

eqn EQ .EN
neqn .EQ .EN
tbl TS .TE

The preprocessor converts the lines between the start and end macros
into text processing requests to be read by nroff or troff.

To produce a document using the preprocessors, use the following:

neqn options filenames | nroff options
or
eqn options filenames | troff options

tbl options filenames | nroff options

or
tbl oprions filenames | troff options
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. To produce a document using both preprocessors, use the following:

tbl options filenames | neqn | nroff options
or :

tbl options filenames | eqn | troff options

1-7
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‘ Chapter 2

TROFF TUTORIAL

1. Overview

Troff is a text-formatting program for driving a phototypesetter on the
UNIX operating system. It specifically formats text for a Wang Labora-
tories, Inc., C/A/T phototypesetter, but interfaces have been written to
adapt troff to other devices. High quality text can be produced with
troff since its capabilities include dynamic font and point-size control, a
full Greek alphabet, special characters, mathematical symbols, and
horizontal/vertical local motions at any point.

An important rule of using the troff formatter is to use it through an
intermediary such as a macro package. For one page layouts such as
announcements and forms where it is necessary to have complete con-
trol over spacing, it is sometimes useful to use troff without a macro
package. In many ways the troff formatter resembles an assembly

‘ language, remarkably powerful and flexible, but nonetheless such that
many operations must be specified at a level of detail and in a form that
is too difficult for most people to use effectively.

For special applications several programs provide an interface to the
troff formatter for the majority of users.

e The eqn program provides an easy to learn language for typeset-
ting mathematics. The user does not need to know the troff for-
matter to typeset mathematics. (See the "Mathematics Typeset-
ting Program" in the Document Processing Guide.)

e The tbl program provides an easy to learn language for producing
tables of arbitrary complexity. (See the "Table Formatting Pro-
gram" in the Document Processing Guide.)

e The mm package contains a range of commands from easy to
complicated that are useful for formatting many different styles of
documents.

For producing text that may contain mathematics or tables, there are a
number of macro packages that define formatting rules and operations
. for specific styles of documents and reduce the amount of direct contact
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with the troff formatter. In particular, the Memorandum Macros (mm)
package provides most of the facilities needed for a wide range of docu-
ment preparation. (See the "Memorandum Macros" in the Document
Processing Guide.) There are also packages for viewgraphs and other
special applications. These packages are easier to use than the troff for-
matter alone once the user gets beyond the most trivial operations.
They should be considered first.

In the few cases where existing packages do not accomplish the job, the
solution is to make small changes to adapt packages that already exist
rather than to write an entirely new set of troff instructions from
scratch. In accordance with this philosophy, the part of the troff for-
matter described here is only a small part of the whole, although this
document tries to concentrate on the more useful parts. The emphasis
is on doing simple things and making incremental changes to what
already exists. The troff formatter described is the C language version
running on the UNIX operating system.

To use the troff formatter, the user must prepare actual text plus some
information that describes how it is to be printed. Text and formatting
information are intimately intertwined. Most commands to the troff
formatter are placed on a line separate from the text itself, one com-
mand per line beginning with a period. For example, in no-fill mode

{2}:

Some text.
.ps 12
Some more text.

will change the point size of the letters being printed to 12 point (one
point is 1/72 of an inch) as below:

Some text.
Some more text.

Occasionally, something special occurs in the middle of a line, such as
an exponent. The formula for the area of a circle is input as follows:

Area = \ (*p\fI'\fR\[\s7\u2\d\s0
and will produce:

Area = 7 r2
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level is used.

2. Text Filling and Adjusting

The troff formatter collects the words from the text input lines (ignor-
ing the layout of the lines) and assembles them to fill up to the current
output line length. When a word does not fit on that line, there is a
break and the text is then begun on the next line. This is “‘filled’” text
and is a troff default feature. In ‘“‘no-fill”’ mode troff outputs the exact
layout of the input lines. The no-fill mode can be set with the .nf
request and returned back to fill mode with the .fi request.

Troff will fill the remaining space left by the break by increasing the
space between the words on that line. This is ‘‘adjusted” text and and
is a troff default feature. To prevent the adjustment of the line spaces,
the .na (no adjust) request is used and to return back to adjusted text,
the .ad request is used.

This document reflects the troff default features of filled and adjusted
text.

3. Point Sizes and Line Spacing

The .ps request and the \s sequence set the point size of the characters.
Since one point is 1/72 inch, 6-point characters are 1/12 inch high, and
36-point characters are 1/2 inch high. There are 15 point sizes — 6, 7,
8,9, 10, 11,12, 14, 16, 18, 20, 22, 24, 28, and 36. The default of troff
processor is point size 10. This document has been typeset in 9 point.















































































































































































































































































































































































































































































































































































































































































































































































































