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nroff Text Processor Tutorial

1. Introduction
6. Number Registers . . . . . . . . v v v v v v w35 woff is  the  text  formatlting  prog
CONERENT'™ system. Working with nrolf is casy.  You provide
both the text you want processed and comminds 1o conliol the pro-

n provided by the

Units of Measusement . . .« « v v v v s« o v s o« 61

Conditional lnput . . . . . . . . . . .o oo . 05 cossing; the commaand lines are interspersed among the lines of text.

7. Enviconments . . v v o v e e e e e e e e e e e T This tutorial describes how (0 work with nroll. It assmnes you are
. familiar with the basic Features of the COHERENT system. In par-

Morc About Fonls . . . . . . . « « « v v o v« o . 16 ticular, you should know what a command is, what a file is, and
DIiveESIONS « . = o o o e e e e e e e e e e e e e .. 18 how 1o ereate and cdit a file. 1 you are nol Familiar with these

. . concepts, you should read the Introduction to the COHERENT

8. Command Line Options . . . . . . ... .. .... 8 System before you read this tutorial. Other relevant COHERENT
Conclusion . . . . . . . . . . ..« ou v . BS manuals include the ed Interactive Editor Tutorial (which provides

9. Summar more .p__,.::._...._. :.a.::_:.::: on the € :_:;.,:‘_Z _. texl ﬁ___.:__ ed) =..=_
) S I, L the COHERENT Command Manual (which gives concise deserip-

tions of COHNERENT commands).

The input you give 1o aroff may be a lile you have writlen or you
may have nroff accept input directly lrom your tesminal.  This
choice is made when you initially call it. In cither case, nroff nor-
mally prints its output on your terminal. 1If you simply type

e . . . 0 . e e . oG oiwE W G e wamew 9

nrol'f

then nroff accepts input from your terminal and prints its oulpul
there. 1f you create a hile named seripl.s which you want nroff o
process, type the command line

nrofft seript.r

nroff processes seript.r and prints its oulput on your terminal. ‘The
sullix .5 is often used 1o indicate that a hle contains nroff inpul.
.You may save the output by redirecting it to another file tarpget:

nroff seript.r >target

' ' == g 4 . . . .
A your COLERENT installation provides a line printer, you can
print copics of the output on it; you might use i pipe to funncl the
“output of nroff’s activity to the line pintes:

nroff seript.r | Ipr

“As you will discover in working through this tutorial, it is possible
for yon (o control all signilicant aspeets of the output’s appearance.
" An unexpected consequence ol this, thouph, is that since you luve
“ultimate control over almost everything, aroff does very few things
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without specifically being commanded to do them. It does not

anfomatically lcave margins at the top and bhottom of pages; it docs -

not automatically number pages; il docs not auwtomatically formal
paragraphs.  You must use predefined or creale your own scts, of
wrolf commands, called macros, to produce these features if you
want them. I a sense, when you work with the basic nroff com.

mand, the script you wrile for nroff to process is a program that

tells nroff what to do with your text. -

An nroff macro packape called ms provides predefined ways of for-
matting paragraphs, producing header and footer arcas (the arcas al
the top and bottom of pages, respeclively), and so on. Using the
macro package is casy. The command

nroff -ms
accepts input from your terminal and prints outpui there;
nrofl -ms script.r
processes the file seript.r and prints the output on your tcrminal;
nroff -ms seript.r >target
redirects the output to another file; and
nroff -ms seript.r | 1pr

prints the output produced from processing script.r on the linc
printer.

Using nroff with the ms macros is casicr than using the nroff itsclf,
since many output formal design decisions have alrcady been made.
The mechanics of creating an acceptable input script for nroff —ms
arc no dilferent than they are for the basic program. Working with
the macro packape is a good way to gain confidence in working
with mroff commands.

The only way to lcarn about nrolf is to usc it. You should try all
the examples in this tutorial, as well as altering them and examining
the resulting output.  You should also create your own cxamples.
Don’t hesitale to experiment; you can olten learn more from
analyzing why somcthing uncxpected happens than you can from
simply copying an cxample that works as expected.
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Section 1 of this tutorial describes using nroff with the ms macro
package. 1t should be suflicient for the needs of many uscrs. Sce-
tions 2 through 6 give more detail abont how aroff actually works
with the input text to produce its ontput,  Section 7 describes com-
mand line options available when calling nroff. A final Summary
gives a bricl overview of arolf commands,
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2. The ms Macro Packape

nroff is (he fext formatting program for the CONERENT systeny.
Is input consists of text fines with interspersed command lines (o
control the processing.  Its single most owtstanding feature is its
flexihility: the user has the ability to control line lenpth, page oflser,
page length, paragraph format, beginning and end of page format,
and so on. When you create your input for nroff, vou are reallv
wriling a program telling it what (o do with your (ext.

Fortunately, another feature of nroff makes it casicr to learn to
prepare input for it. A scquence of basic commands can be piven a
new command name; the sequence is called a macro. Wheneser
you want the sequence performed, you mcrcly insert a referenee (o
the macro. For example, you might group topether the commaads
to format a paragraph under the name PP, Rather than retype the
same sequence of commands cach time you want to begin a para-
rraph, all you nced (o do is to insert the command line PP belfore
the start of a paragraph.

I you use nroff without the ms macros, you must devise your own
ways fo implement paragraph formatting and numbering pagces.
nrofl doces not do such things for vou atomatically. However, il
you usc it in the form aroff - me, then aroff amtomatically includes
the manuscript of macros described in this section with vour fext.
These macros take care of sciting line lenpth and page lenpth,
numbering papges, formatting parapraphs, and so on. You do not
nced (0 know which basic comminds are naed in the MACTOS;  you
only need to know the nimes of the macros and what they do, so
that you may usc them appropriately.

The only disadvantage of using the ms macro package is the very
fact that it makes many Tormatting decisions antomatically for von;
you pive up much of nroff’s flexibility. 0 this is 2 unall price to
pay for the convenience of the ms commands. 10 use nroff in its
basic Torm.  Also, learning o use the ms package first is a good
way to become accustomed to preparing input for aroff, so the
features of the hasic program will not scem so alien if you cventu-
ally choose to work with them.

Section S of this tutorial describes the internal operation of macros
in detail. Tlowever, you do ner nced 1o understand this in order (o
use the ms macro package. I peneral, it i nof advisablé to try (o
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a N s



nrofr 1ext Processor 1utoriay

L

alter the macros in an existing packape such as the ms macros, I
von are sulficiently well acquainted with wrofl, it is probably belter
to wiite vour own macro package than to tamper with an existing
one.

Text and Commands

nroff input includes hoth fexr and conunands. The commands con-
ol the processing of the text. nrofl distinguishes between text and
commands by looking at the st non-space character of cach input
line. If the character is a period *.° or an apostrophe ***, the lince is
a command; otherwise, it is fext.

To become accustomed to usinp aroff, enter some text into a file,
Create a fle seripl.r containing the following text, or containing
your own text il you prefer:

London,  Michnarimn: Term Inlely over,

and Lhe Lord Choneclloe sl In

Lineolnts Inn Hinll,  Imptacable Hovemhier wenther.
Az much mud in the streets, as if the watlers

had but newly relired from the fnce of the

earth, nnd it would not be wonderful to meet

n Mepalosaurus, forty feet long or so, wnddling
1ike an elephantlne lizard up llolborn Hill,

This file contains no commands; every line is a text line. PProcess
the filc with the command

nroff script.r

If you me working at a CRT terminal, pipe the ontput into scat so
that it will not rush past you:

nroff script.r | seal

The result of processing the above text with aroff will look like
this:

6 @O RERI
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lL.ondon. Mlchneimas Term  Inlely  over, and  the
lord  Chancellor sitting in Lincoln's  Ton Hall.
Implacnble Novembrr wealher. As miuch mad in Lhe
glrects, as 1€ Lhe wnters had  bul newly retired
from the fnce of the earth, and it would not be
wonderful Lo meet n Mepalosauras, forly leel long
or 8o, wnddling 11ke an  elephanltine  Vizard up
Holborn 111,

When you fry this example, the spacing will be a little different;
spacing for examples in this tutorial is adjusted 1o indent the outpul
within the rest of the tutorial text,  You should notice several things
about the output. nroff automatically adjosts the A::L:_. between
words to keep a strict right margin, cven though the input fext con-
tnins a rapgpeed right marpin, Fach output line contains 65 charae
ters and cach output page confains 66 lines.  This s called
justification,

Now fry processing seript.r again, this time with the ms macro
package. Typce:

nroff -ms seriptl.r
or
nroff -ms seript.r | scat

By cxamining the output, you will scc that nroff again adjusts the
spacing to keep a strict right margin, nrofl indents Q..,._g. output line
with 10 leading spaces, followed by 65 characters. Fach output
page conlains 66 lines, but aroff —ms leaves blank Tines af the top
of the pape and puts the page number in a blank space al the bot-
tom of the page.

The output of aroff is really just a sequence of characters. 1t is
usclul, though, to think of the output as being _i::....._ al ten ..r.__":

acters per inch (Pica or 10 pitch spacing) and six lines per inch.
Many output devices correspond to this spacing. With ::;,c
assumpltions, cach page of outpul from nroff —ms fits on an 8 1/2
by 11 inch page, with an inch of blank space at the top, al the _.:_.
tom. and on cach side, Section § of this tutorial discusses units of

measurement in more detail.
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As the & e demonstrates, nroff adjusts spacing between words
to keep a strict gight margin,  When you type in the text, don't
woury sthout the right margin.  You should, however, keep a strict
lelft margin. When uroff encounters a line of text that begins with
blank spaces, it prints ont the linc it is currently processing and
then assembles another line beginning with the blank spaces.  This
is called bicaking the linc.

In addition, you should not hyphenate words, with the start of a
word on one line and the remainder on the following line. I you
do, neoff treats the parts of the word as two separate “‘words™ (the
first ending with the hyphen character), rather than joining them as
vou intend.

IT yon have a line of text beginning with a period or an apostrophe,
nroff normally interprets it as a command line. To prevent this,
place the symbols ‘\&' at the beginning of the line belore the
period or apostrophe.

In the remainder of this tntorial, you will lcarn how 1o use com-
mands in input text to change the appearance of the output. You
can make the output lines longer or shorter or change the page for-
mal, by using the appropriatc commands.

The name of cach basic nroff command consists of two lower-case
Ictters.  Some commands include additional information on the
command linc, scparaled from the command name by a space. For
cxample, sp is the command to lcave vertical space between ounlput
lines. The command line

.5p
lcaves a single space, while
.sp2

Icaves two spaces. The information following the command name
on the command line is called an argrment or a field.

The name of cach macro defined in the ms macro package usually
consists of onc or two upper-case letters.  For example, PP is the
name of the macro that begins a new paragraph.  The remainder of
this scetion describes some ms macros in detail.

. (@ O QTR
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Paragraphs

LEvery time you want to hegin a new paragraph, usc the paragraph
command PP; (hat is, place the command line .PP in the text. T
example,

PP '

It is n truth universally acknowledged,

that a single man in possession of a pood fortune,
must be In want of a wife.

P

However 1ittle known the Crellngs or views of such
a man mny be on [irst entering a ncighborhood, the
truth is go well Fixed In the minds of the surroundlng
tamilies, that he }s consldered as the rightful
property of some one or the olher of thelr daughters.

When you process this text with nroff —ms, the result will look like
the following:

It is a truth unlversally ncknowledped, that
a sipgle man in possesslon of a pood fortune,
must be in want of a wife.

However 11ttle known the feelinpgs or views
of such a man may be on flirst entering a nelgh-
borhood, the truth 1is so well flxed In the minds
of the surrounding famillies, that he 1s con-
sidered as the rightful properly of some one or
the other of thelr daughters.

As the output shows, the I'P command inserts a blank line before
beginning a new paragraph and indents the first line of the new
paragraph by five spaces.

The ms macro package provides another paragraph format in addi-
tion to PP, The IP command creates an indented paragraph.
nroff indents only the first line of cach paragraph created by a 'l
command, but it indents every line in an indented paragraph. The
comniand line

P :

@ @ [T R 9
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skips a linc and then hegins every line in the following paragraph
with an indent of five spaces. For example,

AP

This is an indented parnfraph.

ALl Lhe )ines are indented by

the same amount.

.rr

This is n normnl paragraph.

nroff indents the first line

but does not indent the following lines.

gives the outpul

This 1is an 1indenied parageaph. A1l the
1ines are indented by the same amount.

This 1s n normal pnragraph. nrof( Indents
the first lilne but does nol Indent the following
llnes.

Scveral important variants to the basic .IP command linc are avail-
able. You can add two additional arguments to the command line;
cach argument should be preeeded by a space. nroff interprets the
first argument after the I1® as a rag to the paragraph. 1t interpeets
the sccond argument as the amount of indenation you want. IFor
cxample,

LAP A, 8B

This §s the flirst llne of text.

nroff indents the followlng lines by the same
amount as Lhe first.

The indent 1s elpht spnces.

The paragraph includes o tag In the indent.

produces
A. This 1is the ﬁ_qma 1ine of text. nroff
mlents the following lines by the same
amount ns Lhe first. The indent ia eipht
enaces. The pnragraph  includes a tag In
the indent.
10 @ e R T
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You should make sure the indent leaves enough spaces for the tag.
If the tag comtains blank spaces, enclose it in double quotes:

JIP "Kinp Lear:” 16

11 man no more than Lhis?
Conslder him well.

Thou awest the worm no silk,
the beast no hide,

the sheep no vool,

the cat no perfume...
Unaccomodated man 1s no more
but such a poor, bare, forked
animal ns thou art.

produces

King Lear: Is man no more Lhan this? Con-
sider him well. Thou owest the
worm no silk, the beast no hide,
the sheep no wool, Lhe cat no
perfume. .. Unnecomodated man 1s
no more but such a poor, bare,
forked animal as thou art.

As this cxample shows, this form of the I’ command might be usc-
ful to format the script for a play.

If you do not want a tap but merely wish to set the indent to somc-
thing other than the automatic five spaces, then use a pair of double
quoles with nothing between them for the first ficld:

P "' 8

IT yon forget the guates, you will not get what you cxpect; nrolf
interprets 8 as a tag and uscs the normal indent of five spaces.

Once you sct the amount of indentation, the new indent stays in
cffect until you change it again. lor cxample, if you format a para-
praph with

dp s

and follow it with another paragraph heginning with .IP, nroff olan
indents the sccond paragraph by cipht spaces. The indent remains

@ o TR E R 4
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in cffect wntil you cxplicitly change it, for example hy bepinning a
paragraph with 19 "7 6 (which resets the indent (o six spaces).

Normally, nroff mcasures the parapraph indentation from the lelt
margin.  Another variation of 11° makes it possible to measure (he
indentation of a new indented paragraph from the left-hand cdge of
a previous indented paragraph, thus producing a relative indent.
To do this, enclose the new paragraph between the commands RS
and R, (for rclative indent start and relative indent end).  For
cxample,

AP

I bepan Lo ned drowsily over the dim page;
my cye wandered (rom manuseript to print.

I saw n red ornamented title --

RS

Jap

Seventy Times Seven, and the First of the
Seventy-Flrst. A Plons Discourse dellivered
by Uhe Revevend Jabes Branderham, in the
Chapel of Gimmerden Sough.

AE

AP

And while I was, half consciously, worrying
my brain to guess vhat Jabes Branderham would
make of his subject, I sank back in bed, and
fell asleep.

produces

@@ BB R R
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1 bepan  to nod drowsily over the dim page;
my eye wandered from manuseript to print. 1
snw a red ornamenbed title -~

Seventy Times Seven, and the Firat of
the Seventy-First. A TPlous Discoursn
delivernd by the lieverend Jabes Dran-
deyham, In the Chapel  of Gimmerden
Souph,

And while I was, hall conaclously, worrylong
my brain to pmess what JIabes Branderham
would make of his subject, [ sank bark In
bed, nnd fell asleep.

You can include any number of indented paragraphs between RS
and RE; also, you may specify tags and dificrent indents just as for
ordinary indented paragraphs. You may cven nest RS and RE pairs
inside cach other to produce muliiple relative indents. Just
remember that an RS must always e batanced by an RE. The Tol-
lowing ollywood scenario uscs relative indents Tor levels of nested
flashbacks.

o [ 13 I T 13



nroff Text Processor Tutorial

.1P

In Fngland during World War Il, a caplain tells the
slory of his Free French bomber squadron.

.RS

AP

In the early dnys of the war, a French shlp plcks up
five men adrift in n small bont. One tells of thelr
1ife on Devil's Island.

RS

Jap

A convict tells others of his past.

RS

AP

Tublientlon of anti-Nazi materinl lends to arresi on
false charpes.

.RE

1P

The convicts escape to help France in the war.

-RE

Ip

WYhen Fronce surrenders, the crew overpowers pro-Vichy
olficers and heads for Fngland lnstead of Marsellles.
RE

.IP

The captaln concludes his story as the bombers return
from a mission.

This produces the following output.

14 e [RE RSB
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In England durlng World War IT1, n captaln
tells the story of his Free French bomber
squadron.

In Lthe early days of the war, a French
ship pleks up five men adrift in a
smnll hontl. One tells of thelr life on
Devil's luland,

A conviect tells olhers of his
past.

Publ leatlon of anlli-NHazi
malerinl  leads to arresi on
false charfpes.

The convicls escape to help France
fn the war.

When France surrenders, the crow over-
podnrs pro-Vichy officers and heads for
England instend of Marsellles.

The captain concludes his story as the bomb-
ers return from n mission.

If you build up successive layers of rclative indentation with several
RS commands, cach RE peels away the curient layer of indentation
and places you in the previous one. To retin to an even carlier
level, your input must include the appropriate number of RE com-
mands hefore you begin another paragraph.

A third type of paragraph is the quoted paragraph; this scts ofl a
quotation from the surrounding text. 1t produces a paragraph
which is indented both on the right side and on the left side. To
produce such a parapraph, precede it with the QS commancd and
follow it with the QF command. ‘To hreak the gquote into different
scetions, inscrt a blank line in the text before cach line that you
want to hegin a new section.  For example, try the following exam-
ple.

e il B By B0 Is
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Form of Tender of liesenue from SGtranpe Young
Gentleman to Stranpge Younpg lady at n Flre.

.05

Althourh through the flat of a cruel fate, I have
bern debarred the graclous privilege of your
acquaintiance, permit me, Miss [here inseri name,
if known], the ineslimable honor of offering you
the nld of n true and lnynl arm agnlnst the flery
dorm which now o'ershadows you with ils erimson
wing. {This form to be memorlzed, and pracliced
in private.|

.QE

Should she accept, the young gentleman should offer
his arm - bowlng, and observing “l'ermit me” -

and so escorl her to the fire escape nand deposit
her In It.

This produces the output:

Form of Tender of Rescue from Strange Young
Gentleman to Strange Young lLady at a Flre.

Although throngh the fliat of a cruel
fate, 1 have been debarrecd the graclous
privilege of your ncquaintance, permit
me, Miss [here insert name, I known],
the inestimable honor of offering you
the pid of a true and loyal arm ngainst
the flery doom which now o'ershadows
you with its crimson wing. ([This form
to be memorized, and practiced In
private.]}

Ghould she nceept, the younpg gentleman should of-
fer hls nrm - bowing, and observing "Permit me” -
nnd so escort her to the fire escnpe and deposit
her in it.

16 GXORHREYHEEA NN
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Scction Headings

The section heading command SH prints a heading or title, For
cxample:

.5

Gection llendings

The heading may be more than onc line long; conscquently, you
should follow a scction heading by a PP or 1P command, nroff
leaves a blank line hefore the heading and prints the heading Mush
with the left margin in boldface type, as described below in the sec-
tion on Fonls.

The numbered heading command N produces consccutively num-
bered section headings. For example:

Nl

wess What's Coming Lo Dinner?
., NIt

Guess Why T Won't be There?

producces

1. Guess Whnt's Coming to Dinner?

2. Guess Why T Won't be There?
il these arce the first two NH conmmands in the input.

You can produce numbcering for subscction headings by cntering a
number from 2 to S on the NH command line. The number indi-
cates the level of scction headings: NH 2 numbers subscction head-

ings, NIT 3 numbers subsubscction headings, and so on. For exam-
ple:

O RIS NP 17
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.NH

Guess What's Coming to Dinner?
N 2

Guess What 1t Looks like?

.NIT 3

Teeth Like That Might Frighten the Childrenl
N2

What Does i1, Fat?
.
Guess Why 1T Won't be There?

produces

i. Guens What's Coming to Dlnner?

1.1 Guess What 1t lLooks Like?

1.1.1 Teeth Like That Might Frighten the Chlldren!
1.2 What Does it Eat?

2. Gucss Why 1 Won't he There?

The number on the NI1 command line is nof the number that
appears in front of the heading; instead, the numbcer controls how
many “‘paris’” the number that appears contains. For example, NH
3 produces a three-parl number like 2.5.3, while NI 4 produces a
four-part number like 7.4.5.2,

You can reset the entire numbering scheme by using the command
NI 0; for cxample,

NI 0
Nancy and Ron's Favorlte Recipes

producces

1. HNnney and Ron's Fnvorite Reclpes

with numbering starting at 1.

8 @ © ) B2 EE e
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Title Pape

IT you wait your output to begin with a title page, begin the input
with the following.

.TL

Title of document (may be more than one 1line)
Al

Name(s) of author(s) (may be more than one ]line)
AT

Institutlon(s) of author(s)

.AB

Abstract (1ine length 5.5 Inches)

.AE

The T1, command indicates the ritle, the AU command indicates
the author, the Al command indicates the author's institution, anld
the AB command precedes the abstract. The AE command, for
abstract end, marks the end of the abstract. If you do not wamt
some of these headings to appear, simply omit the relevant com-
mand lincs. The actual text of the document should begin immedi-
atcly following the AFE command linc. You must begin the text
with a command such as PI* or SIL.

The following is a typical example of a title pagc:

.TL

Doctor Smith Meets the Green Lady
.AU

P. R. Soba

Al

The Psychedellc Haberdashers' Club
.AD

Driven frantic by the metalllie sheen and
high-pltched whine of the Green lady's siren song,
Doctor Smith prepares to abandon the safety of the
spaceship and risk all on an interstellar fling.
AE

PP

(Text of the first parngraph begins here...) .

IT you try this example, you scc in the output that the text hegins
on the same page as the title information. You may or may not
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want this to happen. If you do not, onc solution is to inscrt two
additional commands between the AE, command and the lirst PP
(or whatever your first formatting command mipht be):

.re
.bp

The PP followed by the hegin page command bp puts a dummy
paragraph on the title pape and then begins a new page. The rea-
son bp alone will not work lics in the construction of the title page
macros; the dummy paragraph forces nroff (o print title page infor-
mation before beginning a new page.

Headers and Foolters

The header macro controls the format of the top of each page. It
automatically skips an inch of space. The forrer macro controls
the format of the bottom of cach page. 1t reserves a one inch verli-
cal block of space at the hottom, blank except for the page number
(roughly in the center of the block).

It is easy to print a title in cither or both of the header and footer
arcas in the following way. Lach title is a three-part title. nrolf
prints the first part on the left-hand side of the page, the second
part in the middle, and the third part on the right-hand side of the
pagce. The parts of the header title are:

LT: left-hand part
CT: center part
RT: right-hand part

The parts of the footer title are:

LF: lelft-band part
CF: cenler port
RF: ripht-hand part

These parts are called strings. Scction 4 of this tutorial describes
sirings in detail.  Notmally, each of these strings is cmply, excepl
for CF, which pives the current page number,  Therefore, the
header macro prints nothing, while the footer macro prints the page
number in the center of the block of space at the bottom of each
page. To dcfine onc of these strings, do the following:

- AR R R PR A T
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.ds LT "nroff Text I'rocessor Tulorinl”

After you define 1T in this fashion, uroff prints arofl Text Proces-
sor Tutorial at the top of cach page on the left-hand side. I yon
wanl the date to appear on the right-hand side at the top, usc:

_ .ds UT "9/10/82"

You can usc the same procedure to deline the strings in the fooler
title. 1T you want something other than the page number to appean
in the position allocated to CF, use the ds command to redetine CF,
I you do not want anything to appear there, use

.ds CF ""

Wherever you want the current page number lo appear in the
header or footer, use the svmbol *%*, For example, il vou want
the page number to appear in the upper right-hand corner of cach
page, use

.ds RT "Pape %"

The resulting numberings look like ‘PPage 7', ‘Page 10°, and so on.

Fonls

Most nroff output consists of normal characters, called Roman. [n
addition, nroff lcis you cmphasize words with holdface and iralic
characters.  Lach of the three type siyles—Roman, boldface and
italic—is called a font, in kecping with typesetting terminology.

nrolf represents cach boldface and italic character by a special
three-character output sequence. 1t represents a holdfce character
¢ by the character ‘¢’ followed by the backspace character <clrl-
H >, followed by another ‘c’. It represents an italic character ¢ by
the underbar character * ', followed by the backspace character
<ctrl-11 >, followed by *¢'. .

Beeause of these special representations, the appearance of aroff
boldlace and italic fonts depends on the device on which you sce
the ontput. On a CRT terminal, the <ctrl-11> backspaces the cur-
sor, and the third character of each sequence replaces the first;
therelore, boldface and italic characters look the same as Roman
characters. One a hard-copy terminal, boldlace  characters  are
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-

Your text should include cach footnote at the point in your text
where the refeience to it occurs; aroff sces to it that the lfooinote
appears al the bottom of the page. For example:

Texl preceding the appearnnce of the footnote...
The P'resident, Mr. Wally Wiggin, is n real dufus.¥
.FS

*dufus: cretin, mezzo cullello, ete. .
FE

Mormal text resumes apain here. ..

The definition of dufus appears at the bottom of the page.

Displays and Keeps

A display is a portion of text that you wish to appear in the output
exactly as il appears in the input, such as a graph or a lable. 1 you
do not give nrofl instructions to the contrary, it will alicr the spac-
ings between elements in vour display, thus destroying its appear-
ance. Thercfore, display commands arc available to tell nroff not
1o alier spacings between clements.  Also, wroff makes cerfain not
to split your display between two pages.

Enclose the text of your display between the display start command
DS and the display end command D,

.DS

The Lext of the display goes here,
exaclly ans you wanl it o

appenr in the oulput.

.DE

There arc three variants to the basic DS command.

DS € The displav start centered command centers each line of
your display. Since nroff centers cach linc individually,
both right and left margins arc ragged.

DS n The display start block-centered command considers the
entire display at once and cenfers it. You can think of
this as simply shifting the display to the right or to the
lclt by an appropriaic amount,
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DS 1 The display start indented command indents the catire
display by 1/2 inch.

I your display is longer than one page, do not use DS or any of ils
variants. Instead, begin the display with one of the Tollowing.

.CD  The centered display command centers cach line of the
display.

BD  The block-centered display  command considers the entire
display as a block and centers it

LD The left display command performs no indenting or center-
ing, but simply hegins cach line at the Ieft margin.

AD  The indented display command indents each line by 1/2
inch,

If you hegin the display with onc of these three commands, do not
cnd the display with DE; simply use 1 or SH or whatever com-
mand is needed af that point.  You can also end the display with
I'P and then continue,

You must he conscions of anc important fact when vou use display
commands. The length of normal output lines is 6.5 inches. I the
display contains lines longer than this, nroff simply prints them as
they arc, since that is what it docs in a display. Consequently, long
lines may extend into the right margin. Il a line is (oo long to it
on one ontput line, nroff cxiends it as far as possible 1o the right
and then continues it on another line, The visual ¢llect can be guite
unpleasant.  The only restriction on what you can safely put in a
display, then, is that lines should be shorter thim 6.5 inches, 11 you
are using an indented display, lines should be shotter than 6 inches.

The idea behind the keep is similar 1o that of the display: voun put
text hetween the keep start command KS and the keep end com-
mand K wlicn you do not want it <plit across o naee houndare 10
you put a block of text between these commands that turns out to
be longer than a page in length, it begins on a new page but neces-
sarily spills over at somce point onto another page.

The major difference between the keep and the display is that nor-
matl processing occurs in the keep: sroff adjosts spacinps belween
waords, petforms hyphenation, and so on, just as it nornatly docs,
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Other Commands

Several basic weolf commands are safe to use in conjunction with
the ms macro package. The command sp N skips N lines on the
ontput page; for cxample, sp 4 skips 4 lines. The begin page com-
mand bp docs just that: when nroff cncounters the command, it
stops printing on the current page (no matter how far down the
page it is) and begins a new page.

Another command is the break command br. To understand what
this command docs, you need 1o understand a bit about how nreff
asscmbles output lines.  Imagine that nroff has a row of slots 6.8
inches long; nrolf fills cach stot with words and blank spaces. nroff
takes a word at a time from the input and trics to add it into the
row of slots. When it grabs a word that does not fit, it cither
rejects it entirely (for the moment) or hyplicnates it and takes part
ol it. Then it adjusts spacing between words to completcly Gl out
the vow of slots. Finally, nroff prints the tinc.

IT you intcrpose the command br af some point in your input text,
nrofl prints whatever words it has collected at that point, whether
or nat they form a compleie line. The break command is actually
incorporated into many of the ms macros, such as P'I® and 1I°; this
cxplains why the last line of a paragraph is often shorter than a
normal line of outpnt,

The remaining scctions of this (uwtorial provide more information
about these basic commands and about other nroff commiands.

26 e fl RS

nroff Text Processor Tutorial

3. Basic Commands

Your most clememtary concern abont the appearance of your pro-
cessed text is the position of the text on the output page.  This
involves control of line length, left and right margins, page oilet
(how far from the Ieft edpge of the pape cach line begins), pape
lenpth, and so on. Control of these Tormatting functions is qrite
casy with the appropriate nroff commands.

The line length command 11 conniols the line tength, while the page
offset command po controls the pape oflfset. I vou arc writing an
nroff script, vou should include these commands hefore the bepin.
ning of your text, so aroff puts them into cliect immediately. Tor
example, vou could demand a line length of 3 inches and a page
ollsct of 2 inches:

11 31 \* sel Vine lenpth

.po 21 \" set page offsel

He bounded up Lhe stales Luo ab oa time,

At the top of Lhe Firsl Cllpht he

rrabbed the ralling Lo eatapult

himself around the corner of lthe landing.

e nearly hurlled right into her room.

The door waz open; she was slanding Lhepe olally, .,

aroffl ipnores comments following the symbols *\"* in the input;
commemts are for the benefit of somcone who teads your uroff
script. Judiciously placed conments can make a complicated script
much casicr 1o undcerstand.

You may have noliced the specification of the line lenpth and page
oflset in inches in this example.  As noted in Section | of this
tutorial, aroff ontput is actually just a sequence of claracters, bt
it is often conveniest to think of the output as being “printed™ ot
ten characters per inch (Pica or 10 pitch spacing) and six lines per
inch. ‘The specifications in inches make this assumption. The line
length specilication

11 3%

produces output lines containing 10 characters cach: on many ont-
put devices, the outpot lines are indeced Vinches long,  Section S
betow discusses nroff units of mcasurenient in detail, 3
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Breaks

It is important Tor vou to understand how nroff constructs hnished
lines of owtput, Suppose you tell nroff you want output lines §
inches long.  nroff takes a word at a time from the inpuwt and
attempts to add it to the bulfer.

What happens when the line is alimost full, with room for part of
the next word but not for the whole word? Unttess you specily ofh-
crwise, nroffl (rics to maintain strict right and lefi marpins, It
adjusts the number of blank spaces between words and  may
hyphenate the next word, so the sequence of characters and blank
spaces in its bufler is exactly as long as you want,

You know now that nreff normally gathers words in its buffer and
adiusts spacing until the bufter is full. The Mreak command br (ells
nroff (o print whatever is in the bulter, cven il it is not a complcte
line. When nroff encounters the break command, it might still be
looking for words to Gl tF¢ buller, The break forces nroflf (o prim
the buller without adjusting the spacing between words, so the end
of the line probably will not be Mush with the right hand margin.
You should experiment by inscrting a br or (wo in the text of a
sample script 1o see what happens.

The idea of a break mipht scem strange at first, but you are no
doubt familiar with a simple example: the end of a paragraph. You
do not want the start of a new paragraph to be on the same line as
the end of the previous paragraph,  You want (o print the end of
the previous paragraph whether or not it fills a complete line. And
you want to begin the new paragraph on a new line. As yvou will
fear fator, come arolf commands cause breaks automatically; you
should he aware of this when you usc them,

Fill and Adjust Modes

Two hasic terms describe how nroff processes your input (o creale
its output:  filling and adjusting or justifving.  Unless you
specifically tell it not to, nroff operates in fill mode and adjust
maode.

The fill command Fi tclls nroff to use fHill moade; the no fill com-
mand nf tells it to use no-hill mode. Similarly, the adjust command
ad tclls nroff 1o use adjust mode, while the no adjust command na
tells it to use no-adjust mode.
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As z_az__c._._e..._ above, wroff s initially in both [ mode and adjust
maode, so i IS nol necessary to hepin your seript with i and ad ir
yYou want filling and adjusting.  These commands are necessary 1o

.aa_c__a the modes after you change them with (he nf and aa com-
mands,

I vou use nf 1o turn off fill made, aroff no longer trics to fill lines
to a lixed line fength, 1y prints ciach line of input text exactly as
q.ana_cﬁ_. However, if you use a larpe page oflset, a sufliciently r::.
__:.a c_ﬂ.__n..n_ could reach the right-hand cdge of the pagpe when =:_2..
_dwz_._... it I the input line cannot it on one line, nroff continucs
printing it on the next line with no page oflser, .

In adjust mode, nroff adjusts the spacing between words (o fill lincs
of text, as described above. When nroff is in no-fill mode, i m,ﬁ
automatically in no-adjust mode: with no fived line lenpgih, ___.a_q is
no need 1o adjust spacing. . Moral: you can il without adjusting
but you cannot adjust withowt filling. . .

.: You request filling but no adjusting, nroff fills (s oulput line with
input but does not adjust spacing hetween words; it docs not try 1o
keep an even right margin. Since cach output line must fit into the
_:____:,4. it is cither shorter than (he line length you specify or exactly
as lonp, ’

The ad command includes several options. IT vou use the command
al withow an argument, nroff keeps strict lef( and right margins
nroff uses this mode by default. ad I keeps the lef :.u«.n:. only; ..:_
_.-._."2._: the right margin only; ad b or ad n keeps both :::.N.._:n
Finally, ad ¢ centers output lines while keeping their _nzw__z._.,..ew
than or equal to the specified length. S

.S:_ should remember (hat nroll ipnores adjust requests if vou aee
m no-Gll mode. I aroff is in fill made and you request n:w. varicty
of E:.:,...::.a_:. it adjusts accordingly wntil u..c__ give cither a no-hl|
or a no-adjust command. It you give a no-fill 2..:.:...::_. only a hil
n:_.:_:..:_z restones adjustment: no plea for g different E..:_ ol
adjustment works in no-Gll mode, you give a no-adjust com-

.._hzna. only a request for some type of adjustment restores adjusi
muode,

_\.,m...:_ example, enter the following script and process it with nroff,
dit the text §f you wish, but keep the same scquence of commands
and ry to understand how cach command aflects (he output,
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3o

A typical night in the bag house. A Doors album

was playing so loudly that the speaker covers

were trylng Lo lenp nuay to safely.

The dying sun, wenkened by its flight Lhrough ihe

five foot wecds outside, spent ilself In etching

dim Junple scenes on the living room walls,

.Sp

.nn \"no ndjust

Steve tapped his foot ns he stirred the hupre

vat of chili that seelhed on the stove. Whole

onlonst occasfonally bobbed to the surface ond,

1lke blzarre bolus-shaped whnles, gave off jets

of steam before sinking back down into the brlne.

.8p

.ad 1 \"right-odjust

Steve dumped the lost half of the can of

cayenne pepper into the pot and sat down

to finlsh rendlng his Heavy Metal.

A vague desire was forming

in his mind... but for what?

Then he knew. e went to the freezer,

shoved aside the bags of scraps and rat

from last Sunday's pork roast, and pulled

out the transuranium strawberry cake.

He got the hack saw and sawed off a slice.

.Sp

.nf \"no-ri11

Rntfink snuntered into the kitchen and begnn

rubbing his left check egalnst Steve's leg.
"Hello cat.”

Steve 1raned back ngalnst the wall

and nearly glued himself to the plece of french

toast that Paul had stuck Lhere.

.8p

.ri \"ri11

The sickening yowls of a cat in fear for itg

1ife rent the air. The monster Fluff scultled

across the bug room floor ns fast as his

considernble flab and hundreds of scattered frocery

bngs would permit. Paul followed close behind,
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When you process this input with nroff, your output should look

like this:

eanane A raniet mn
S I

armed with his faverite weap ..-.-c-..
Only panic made Fluff's desperate bld

for a window 5111 successiul.

e cowered there and emitted feeble 11ttle bleats
ns blast after blast of cold water pelted hls fur.
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A typical nipht  In Lhe bag honse. A Doors album
was  playing so  loudly that Lhe spenker covers
were btrying Lo leap  away Lo safnly, The dying
sun, weqkened by Ibs rlight Lhrough the Clve foot
weeds oulslde, spent (tself In elchlng dim Jungle
scepes on the liviog room wnlls.

Steve tapped his foot as he stivred the hupn vat
of chill that secthed on Lhe stove. Whole onions
occasionally bobbed to Lhe surface and, like
bizarre bolus-shaped whales, rave of jetls of
steam before sinking bLack down into the brine.

Steve dumped the last half of the ean of cayenne

pepper Into the pot and sal down to Cinlsh
reading his llenvy Metnl. A vapue deslre wag for-
ming In his mind... bul For whnt? Then he knew.
He went to the freezer, shoved aside the bags of
scraps and fal from las{ Sunday's pork roast, and
pulled out the transuranium strawberry cake. lle
got the hack saw and sawed off a sllce.

Ratfink snuntered into the kitchen and bepgan

rubbing his left check apalnst Steve's lep.
"liello cnt.”

Steve leaned back apgalnst the wall

and nearly glued himself to the plece of french

toast that Paul had stuck there.

The sickening yowls of a cal In fenr for 1ts 1ire
»enl, Lhe nir.  The monster Fluffl scuttled across
the bag room floor as tast as his conslderable
f1nb and Lundreds of seattered prorery bapgs would
permit.  Poaul rollowed elose behind, armed with
his favorlte wenpon: a squirt pun. Only panic
made FInfr's desperate bid for n window 5§11 suc-
cessful. e cowered there and cemltted Ceeble
l1itLle bleals ns blnst nfter LInst of cold waler
pelted hls fur,
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Since the heginning of the input text contains no Gl or adjust
specification, by defanll nroff (ills and adjusts the first paragaaph,
After the na command, it fills but does not adiust the sccond para-
rraph. After the ad r command, it fills and ripht adjusts the third
paragraph.  After the of command, it ncither fills nor adjusts the
fourth paragraph. Finally, after the fi command, it fills the fifth
paragraph and uses the ad r adjust option which was in cffect previ-
ously.

Somctimes aroff is not able to adjust in adjust mode. For example,
suppose you specily a anc-inch line lenpih. A seven-letter or cipht-
fetter word takes up the greater portion of a line.  Your text conld
inclnde a ltong word followed by a word which cannot fit on a line
with the long word. Rather than printing a line longer than you
specilicd, aroff begins a new line with the second word. The rigit
margin is uncven, as though adjustment were not taking place.

Paragraphs

Wit happens if you copy text from several pages of a hook into a
filc withoul adding any formatting commands and then process the
lile with nroff? There is no page offsct; in the absence of any
specification, nroff asstmes a page offset of 7ero, so processed lines
hegin at the left margin. The processed lines are 6.5 inches long;
this is the default value nroff assumcs.

More interesting things happen with paragraphs. Suppose you skip
onc linc between paragraphs and bepin cach paragraph with an
indent of five spaces. A blank linc in the inpuit text causes a break
(as discussed carlier) and then causes nroff to print a blank linc.
The last line of cach parapraph is not adjusted amd probably not
Nush with the right hand margin. There is a blank line belore the
next paragraph.

Initial blank spaces in a linc of input also cause a break. In this
example, the breaks caused by initial blank spaces at the beping
ol cach paragraph really do nothing, since the preceding blank line
forces out the Iast line of the preceding paragraph.  nrolfl always
considers initial blank spaces in a line significant and preserves them
in the output,

Copy the following example and then run it through nroff:
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llere is a 11ttle text so you can see
whether nroff will lghore the Initial :
indentation
In this very very long sentence,
llere 1s a litille bit more text.

And here is something Lo mimle
the beginning of a new paragraph.

The output looks like this:

Here is a 11ttle text so You can see whether
nroff will ignore the inftial indentation
in this very very long sentence. HNere is
a 1lttle bit more text. :

And bhere is something to mimic the beginning
of a new paragraph.

Instead of lcaving a blank line in the text, you could use the space
command sp 1, which causes a hreak and inserts one blank linc in
the output. Similarly, SP S causes a break and inserts § blank lincs
in the ontput.  Edit the cxample and replace the blank line by the
command line

.5p 1

to sce that it has the same effect. You can also use the command
sp; nrofT assumces you want one space if you omit the argument.

Most nroff input consists of many paragraphs containing text. You
probably want cach paragraph to have the same format in the oul-
put. Rather than formatting cach paragraph explicitly as in this
cxample, you can usc the macro facility of nroff 10 dcfine a
sequence of commands to format a paragraph. Macros are the sub-
ject of the next scction of this tutorial.

Cenicring

The center command ce centers a linc or several lines of text. For
example, you can center a two-line heading as Tollows:
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.ce 2
lleading Printed
In Center of Papge

IT you use the ce command with no arpgument, nroll assumes a
default argument of | and centers the next line of input,

Tahs

1T your nroff input includes tables of information, you may find it
convenicnt (o use tabs o scparaic items in a line of the table, nroff
recopnizes the <tab> character <ctrl-i> and expands tabs info
spaces.  IT you use tabs to format a table, remember (o use no-fill
made; otherwise, nroff trics to fill and adjust your outpwt lines.

By defaunlt, nroff uscs tab stops set cight characters apart on its out-
put line, at positions 8, 16, 24, and so on. You can use the rab
command ta to change the positions of the tab stops. For example,

y -ta 10 20 30 40 50 60

scts tab stops ten characters apart rather than cight.

You can use the tab character command (e to change the character
uroll prints between its current position and the next tab stop. For
cxample,

.ta 9 19 29 39
e ¥
.nf
<tab>I<tab>2<tali>3<lnh
produces the ontput
PRI DY RN RNXDN NN N NN TN NN KRN0

Papes

The hegin pape command bp causes a break and forces nroff (o the
next output page. By default, nroff assumes a page length of 11
inches (66 lines). You can change the page length with the page
length command pl. For cxample,

.pl 21

specifics a two-inch page lenpth,
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*

What about the format of a page? Doces nroff antomaltically keep
top and bottom page margins, number pages, or do anything simi-
lar? The answer, sadly, is no. arolf just keeps track of the current
output page number and the current line number on the current
output pape.

ONMhand, this docs not scem 1o do much good, since you do not
know beforchand the cffects of filling and adjustment on your
input.  You might wonder whether you could have nroff excenfe a
sct of commands whenever it reaches a certain position on the page.
This would solve the problem of producing top and botiom margins
and would not 1equire you to know where to place the commands.
In Tact you can, by using fraps. The next section of this tutorial
describes traps and how to use them to format a page.
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4. Macros

To become familiar with the idea of a macro, consider the problem
of formatting paragraphs.  nroff prescrves blank lines and initial
indents, <o one way you could force nrolf (o break your (ext into
parapraphs would be to format your input yourselfz put a blank line
alter the last line of cach paragraph and then indent the first line of
the next paragraph.

Another way to achicve the same cflcct wounld be to put the three

commands g
.hr \" break
.5p \" skip n 1ine

.
-~
o

v

V' Indent next 1ine B cneeae

between the end of cach patagraph and the start of the nex paea-
graph.  You should recognize the fist two commands: br causes H]
break, so nrof€ prints the last line of the previous paragraph cven
though it might not he a complete line; sp skips a line before (he
next paragraph begins.  The third command s the temporar
indent command (§; the number indicates how many spaces (o
_.m:_.,._: the next output line. Since this command indenls the first
line of the paragraph, you do not need 10 indent the line in your
file. For example: .
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113 \" Line Ienplh
.po 31 \" pare of'fsnt,
At 5 \" indent next tlne

John and Lizzie Wllson moved Lo Stuart,
Florida from Reoston llve years nfo.

Lbr \" brenk
.5p \" skip a 1line
AN \” indent next line

They now }ive in a traller surrounded
by n cute 1iLLle white plcket fence.
ILizzle spends her Lime Lending the tiny
rarden she hias planted behind Lhe traller.
A plastic pink Flamingo stalks

Lthe geavel paleh belween Lhe tuo

hnlven of Lhe garden.

br

.Sp

AN

John sits In the sun, his ecyes shielded
by the visor of his Ned Sox cnp,
playing with his fishing Jures.

Suppose vour file is very long, with hundreds of paragraphs. Every
time yon want to begin a paragraph, you nced to include the same
sct of commands in the text. It would save considerable agony il
you could create a name for this set of conunands. Then you
could simply put the name in your text whenever you want nroff to
perform the commands, rather than repeating the commands again
and again.

As you probably have gnessed by now, you can do just that; the set
of commands is called a macro. tere is the John and Lizzic story
again, this time with a paragraph macro called PP that takes care
of formatting cach paragraph.
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.11 34 \" linc length

.po 31 \" papge offaet

Lde P \” paragiraph mnero

.br

.Sp

.t1 5

- \" ond of maero derindtion
rr

John and Lizzie Wilson moved to Gtuart,
Florida from Boston Five years ngpo.

kP

They now lilve in a tLraller surroundnd
by a cute MJlttle white plekel fenee,
Lizzle spends her Line tending Lhe tiny
rrnrden ahe hing planted hebingd the Lendler,
A pinstle pluk Clamingo sialks

Lthe pravel pnleh betueen Lhe Lwo halves
of the parden,

.rr

Jdohn glts n Lhe sun, his eyes ahilelded
by the visor of his led Sox cap,
playing with his fishinp lures.

Before you can use a macro, vou must define it. The definition
assaciates the macro name with the definition you supply. The
define command de defines a macro; the name which follows the de
specifies the macro name. The macro name may be cither onc or
two characters long. ‘The above example defines the macro PP

.de P \" parapraph macro

Each nroff command you have scen previously consists of a single
comnuund line. The de command itsell is also a single command
line, but you must follow it with other lines which contain the
definition of the macro. ‘The definition ends with a line conlaining
two periods, “..*"", The command lines belween the de command
and the two periods are sometimes called the hody of the macro,
You camnnot nest one macro definition inside another.

.<c= usc a macro by calling it like any nroff command: yon precede
its name with a period or an apostrophe on a command line, When
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von call a macro, it has preciscly the same cffect as placing . the
body of the macro at that point in the text. 1t is much casicr 10
inchide the one-line invocation of the macio each time you need it
rather than to repeat the set of commands cach time. Each time
you want nroff to make a new paragraph, you simply place the
command line .

—J—.- .

between the line that ends a paragraph and the line that begins the
nest paraeraph, . .

One of the most important things to remember about macros is that
you deline them yourself using basic aroflf commands. A macro
may contain whatever basic commands you care to put in if; the
commands you use depend completely upon what you want the
macro to do.

Macros may contain text as well as commands. For example, if
you have a block of text repeated many times throughout your
script. which you want to format differcntly from the rest of the
text, you could create a macro that is essentially a mini-script con-
taining the text and the commands to format it. Whencever you
want the text to appear in the ontput, you merely call the macro in
your input. The point again is the generality of macios; you create
them to suit your nceds.

Traps

Now cansider the problem of formatting the bepinning and ending
of cach page of output. You could dcline what are traditionally
called header and footer macros containing the commands you
want performed at the top and bottom of cach page. Bul you can-
not possibly know where to call these macros in the input text, since
you cannot know the vertical position of a given line on the oulpul
papc hefore processing it with arofl. You can solve this problem
by the usc of traps.

nroff keeps track of its vertical position on cach owtput page. You
can set a frap Tor nroff (o exccute a specificd macro at a given vert-
ical position on cvery page. When a line of output reaches or
cxiends past that position on the page, nroff auntomatically exccutes
the commands in the macro before any more processing takes place.

10 AR RN R bA)
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The when command wh sets a trap for a macro. specilving the
mame of the macro and the vertical position of the trap. For exam.
ple, you probably want nroff to call vour header macro hud (what-
cver commands it might contain) at the very top of each page. The
command

.wh 0 hd \" set header trap

scis a trap for the macro hd at vertical position @ (1he very top ol
the papc) of cvery oulput pape. To sel a trap for your foorer
macro fo (whatever commands i might contain) onc inch from the
bottom of each page, use the command

.wh -11 fo \" set footer trap

The negative number tells nroff 10 measure distance from the bor.
tom ol the page rather than from the top: the § is an abbrevintion
for inches.  nroff recopnizes vinions wnits of mencirs ety
described in more detail in Scaion § below. It is safe 1o alwavy
include the abbreviation for the unit, as in this example: il vou
leave the unit indicator off of a measurement in a command, nrolf
might not measure in the units yvou cexpect,  For example, il von
wiite wh -1 fo, nroff interprets the unit of mecasurcinent to be the
height of onc line of print, just as with the sp command. The
abbreviation for this unit of vertical measurement is v.

Suppose you want to design the output page by dehining the header
and footer macros. A simple header macro just skips an inch of
space at the top of cach page; a simple footer macro forces print-
ing to stop an inch from the bottom of each page and prints the
page number.  wroff docs not print page numbers automatically,
but it docs automatically keep track of what outpul page it is on.
It stores the page number internally in a register you can access
with the symbol ‘%', Scction 5 helow pives more information
about registers and how fo use them.

A simple footer macro that prints the page number is:

.de fo \" fooler macro
'sp dv \" skip four lines (no break)
AL M- g <t A" print page number
'bp \" new pape
O TEER R 41
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‘I'here are several points of interest raiscd by this macro.

First, notice that some commands arc preceded with an apostrophe
rather than with a period. This supresses the break these com-
mands normally cause.  This is desirahle, because nroff takes a-
word at a time from the input text and places it in the output line
until a word does not fit. It then cither hyphenates the word or

Jeaves it out of the line entirely; in cither case, it adjusts the spac+ .

ings between words in the line and prints the line. nroff still has
part or all of the last word left to begin filling the bulfer, If the
output line tripgers a hap for a macro, nroff cxccules the com-
mands in the macro before it accepts any more input fext. It is still
holding the portion of the word that did not fit into the output linc.
If any of the commands in the macro causc a break, aroll prints
the next word on a new output line.

You might run into problems, then, if you naively dcfine your
header macro as follows:

.de hd \" header macro
.sp 11 \" skip an inch (break)

You want this to leave a blank space of onc inch at the top of each
page. But the sp command causcs a break, so il a word were Iclt
over from producing the last line on the preceding page, nroff
would print it at the very fop of the next page. The visual cfTect
would be quite unpleasant.

But if you use 'sp insicad of .sp in the macro, nroff suppresses the
break and does not print the partial word until after it performs the
macro commands. Likewise for the foolcr macro; you do not want
anything unplanned to be printed in the blank space at the bottam
of the page. You should always be conscious of these considera-
tions when you usc commands that cause breaks.

Sccond, new item in the example is the fitle command I, which
prints a three-part title. A three-parl title contains a left part
(aligned to the left margin of the page), a cenler part (centered),
and a right part (alipned to the right margin). The command name
{1 is followed by a ficld containing four single quote characters.
nroff prints the characters you supply between the first two quoles
as the left part of the title line, what you supply between the second
and third quotes as the center part, and what you supply between
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the third and fourth quotes as the right part of the three-part title.
IT you do not want arofl (o print anything in onc of these posi-
tions, simply put nothing helween the appropriate pair of guotes.
In the above example, the (1 command tells nroff (o print nothing
on the cnds of the title linc and the page number in the center. I
you want the quote character (o appear in a part of the title, pre-
cede it with the backslash character “\°.

The lenpth of the title line is independent of the lenpth of normal
output lines, so you must sct it with the length of title command Tt
unless you want areff to usc the default tide length of 6.5 inches.

For example, to sct the length of the title to five inches, usc the
command

.1t 51

In light of all you now know, you should give the John and Lizzic
story the treatment it truly descrves.
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.11 31 \" set line length
o 2

.pl 31

.wh 0 hd \" header trap
.wh -11 fo \" footer trap
.de hd \" header

'sp 11

.de \" footer

.de PP \” paragraph macro

PP

John and lLizzie Wilson moved to Stuart,
Florlda from Boston flve years ago.

.PP

They now live in a traller surrounded
by a cute 1ittle white picket fence.
Lizzie spends her time tending the tiny
garden she hns planted behind the traller.
A plnstic pink flaminpo stalks

the gravel patch between the two halves
of the garden.

.FP

John slts 1in the sun, his eves shielded
by the visor of hls lled Sox cnp,
playlng with his flshing lures.

As a point of technique, you should always set header and footer
traps carly in your input script. This is because nroff moves 194_
vertical position 0 on the first page of output as soon as it
encounters cither the first command that causes a break or the first
portion af ordinary text to process. If the header trap is not set,
nroff will not print the header on the first page.
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Macro Arguments

Suppose you want to format a cake recipe with nroff, The first
part of the recipe lists the ingredicnts:

slx tons of flour

flve pounds of chocolate
four ounces of gravel

seven gallon:s of buttermilk
one pound of baking soda

Fach of these lines has the same forma: amount, unit of measure-
ment, and ingredient. You can create a nuicro (call it re for recipe)
that captures the format of these lines and containg thrce **ale
the slots are for the amount, unit of m ssurcement, and ingredient.
Each time you usc the macro, you indicate what you want to go

into each slot and nroff substitutes it for you.

.de re

\Ws1 \\$2 or \\33

.re six tons flour

.re [ive pounds chocolate
.re four ounces gravel

-re seven gallons buttermllk
.re one pound "baking soda”

You defined macros in previous cxamples, but this cxample is the
first time you have writicn a macro which takes arguments. When
you call a macro which takes arguments, you give the arguments on
the same command line as the macro name. A macro may have up
to ninc arguments following it: they are denoted by \S$1, \s2, ...,
\$9. The first fickd following the macro name on the line invoking
the macro is called \$1, the sccond is called \$2, and so on.

Il you want to use a string of characters which includes blank
Spaces as an arpument, you must enclose the string inside double
quotes, as with the words ““haking soda'’ in the cxample above. If
you forpct to include the double quotes, nroff distributes the por-
tions of the string separated by blanks to different arguments.

Do not Iry to usc arguments in a macro called by a trap. Macros
called by traps do not accept argumcents.  This should scem
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reasonable: how can you specify the arguments il yon do ot con-
trol when the macro is called? T o

If you examined the ahove example carcfully, you probably noticed
that the definition of re includes double backsiashes rather than sin-
gle to identify cach macro argument: - :

\\$1 \\$2 of \\$3

Within the definition of the macro, you should use \ \$t and so on
rather than \$1 wherever you want nroff to substitute the argument
you provide when vou call the macro.

The reason you should not use \$1 in the definition of a macro is
confusing at first, bul worth taking the time to inderstand in detail.
nroff processes the definition of a macro when the macro is defined.
During the processing, it expands cmbedded macro calls and
strings: the next scection of this tutorial describes strings.  Subse-
quently, nroff refers to the processed definition each time you call
the macro. You want the argnment names \$1, \$2, and so on 1o
be found in the macro body afrer the initial reading of the macro
definition rather than before the initial reading. You do not want
nrofl to substitite Tor arguments at the time of definition of the
macro (when there is nothing to substitulc for them) but rather to
substitute for them each time you call the macro.

This is what the double backslash accomplishes, When nroff reads
A \$1 in the macro delimition, it translates it into \$1 rather than
altempting to substitute for it. When you call the macro, aroff
linds \$1 in the processed macro body and substitutes the argument
from the command line.

IT you were to use \$1 somewhere in (he definition of a macro,
nrofl would try to substitute the value of arpument § for it. Bul
you supply the valucs for arpuments when yon call the macro, not
when you define it. The point of having arpuments is to allow you
to substitute different things for the argnments each time you call
the macro. Since nroff cannot find a value lor the argument at the
time of dchinition, it substitutes nothing for it.

If the time of dehinition and of a call to a macro are confusing you,
think of the paragraph macre in the lohn and lizzic story,
Towards the very beginning of the script, you define the paragraph
macto with the command
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.de PP
followed hy the macro body. Later, whenever you i::.:: —E_q_:.
graph in the text, you usc the command PI*; cach is a call to the
macro.
As a final example, consider a simple p :
arpument.  The output format might sccm m___.«.:
illustrates the point about double hackslashes. The
duced by this macro look like this:

arapgraph macro using an
but the example
paragraphs pro-

first paragraph:

text of paragraph..
more text of paragraph...

second paragraph:

text of paragraph...
more text of paragraph...

third paragraph:

Ltext of paragraph.
more text ol paragraph...
as first or sccond) which identifics
You can dclinc the

You supply the number (such
cach paragraph as an argument (o the macro.

macro as follows,
de NP

.5p
\\$1 paragraph:

After aroff processes this delinition, it has the following processed
delinition for NI

.8p
\$1 pnrapraph:

.8p

410,51
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wroff uses this sequence of commands cach time you call the

macro. Notice the argmment \$1 in the processed definition, wait- paragraph:

ing to be filled by the argument you provide on the NP command text of paragraph

line. For example, . more text of pnrapgraph...
NP first paragroph:

produces the tag, as desired. text of parapgraph

first parapraph: more teoxt of parapgraph...
Now change the dcfinition of NP to the following: paragraph:
text of paragraph.

.._.m NP more text of paragraph...
\$1 parproph: which is not the outpul you want.

.sp

.41 0,51

When it processes the definition, nroff does not find any argument
corrcsponding, to \$1, so it simply replaces \$1 with the cmpty
string (the string which contains no characters).  Therefore, nroff
remembers the following commands as the processed definition of

NP:
.Sp
paragraph:
.Sp
.t1 0.51

Then NP tags cvery paragraph as follows:
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5. Strings

Suppose vou are writing a script {or aroff and, to relieve the
tedium, decide to occasionally punctuate the text with a rousing cry
of “FOOD! FOOD! FOODI! 1 vou plan to include this interjec
ton more than o lew times in vome script, you can take advintape
of another labor-saving device similar to a macro, called a serne.
You can use a string name as an abhreviation for a long string of
characters you use frequently. Just like a macro, a string is a name
which nroff associates with a definition you supply. Wherever you
pul the name in your fext, nroff prints the dehnition. Whercas
macros refer to sets of commands you deline, strings refer to strings
of characters you dcline.

You define a string with the define string command ds:
.ds FD "FoOnh! FOOD! Foob!”

The first ficld after the ds gives the name of the string, in this casc
FI). Like a macro name, a string namc may be cither one or Iwo
characters. The second ficld after the ds gives the definition of the
string, in this casc

"FOOD! FOOD! FoOD!.”

As in this cxample, you should cnclose the definition in quole
marks if it contains spaccs,

You should be careful whenever you define a macro or a strinp. If
you alrcady have a macro or a string named X and you dcfline o
new macro or string named X, arofl forgets the previous meaning
of X.

Once you have defined a string, you can inscrt a refcrence to it any-
wlhcre in your text. The siring itself appears m tiie outpur text
wherever a reference (o it appears in the input text. You reler to
the string FD in the following fashion:

\(FD

Use the left parenthesis ‘(" only when the name of the string is two
characters tong. I the string name is only a singlc character, such
as S, refer to it as follows:

\xs ;
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As an cxample, try the following nroff script: B

11 33 .
.po 21 .
.As FD "FOOR FOODL FoODL”

. s HOHALLELILIANL”
There s \*(FD a dead frog on my terminal .
lle enjoys \*(FD very much (\xil \xi).

nroff adjusts the spacings between words in a string but docs not
hvphcnate any word in a string.  IT you nse a very short line lenpth,
say two inches, and define a string which includes a threc-inch long
word, that word would not be hyphenated but would exfend past
the right-hand margin,

You cannot include a newline character in a string,  However, you
can sprcad the definition of a string out over more than onc line
with the aid of '‘conccaled’’ newlines (preceded by the backslash
character *\*). nroff ignores each concealed newline. FFor example,
add the following string to the previous example:

.ds pr "PRAISE \
THE LORD!”

In lact, nroff ignores concealed newlines anywhere in its input.

Strings Within Strings

It is possible to define a string that has embedded within it a refer-
cnce (o another string. Whenever you refer ta the bigger string in
your tcxt, nroff substitutes the definition of the smaller string for
any reference to the smaller string. When you cmbed strings,
though, you should use two backslashes to refer to the embedded
string. The reasons for this are similar to the reasons for using (wo
backslashes when you refer to an argument within a macro: aroffl
processes the string definition when it occurs in the input text and
then processes it again each time you refer to the string. If you
deline a string similar to:

.ds S "This string \'x has embedded \Xy strings”

the danger is that at the time of definition of S you might not have
defined x or y. I this is the case, nrolf simply ignores the refer-
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chces in S fo x and y; more precisely, it replaces cach reference by
the emply a:.:.n (the string which contains no characiers).

if you define S as follows:
S 8 "This steing \\Yg hns embedded \\vy abeinges”

then nroff does not try to substitute for x and y when it first reads
the definition of S, Instead, it simply translates A\ \?x into \ *x and
V\ ¢y into \*y. When you put the reference V'S in your fext,

nroff fetehes the definition of 8, sees the references (o strings x and
v, and substitites the definitions Tor the ielerences.

To help understand this better, try the following thice scripts. The
first script contains proper references to embedded strings (nsing
double backslashies); it works as expected.

.ds 8 "strinps \\1x, strinps \\ry, strings \\xz”

.45 x "here

.ds y "there”

.ds z "everyvwhere”

\*5
The sccond script contains embedded veferences using only single
backslashes. Since the embedded strings are defined after the larger
string, they are not available when nroff defines the larger string,
and so the references are ignored.

.ds 8§ "strings \*x, slrings \ry, strings \xz”
Az x "here”

Ldiy "there

.ds z "everywhere

\rg

The third script again contains embedded references using single
backslashes. This time the embedded sirings are defined hefore the
larger string and are available when the larger string is delined.

.ds x "here”

.ds y "there”

.ds 2 "everyvwhere”

s 8 "abrlngs \¥x, striups \ry, steings \va2”
\rii :
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_ n_:_::_ unnccessitry worry, you should always play it safe and use
double backslashes to refer to embedded strings., .
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6. Number Registers

You learned in previous scctions (hat aroff keeps track of ouipul
page numbers while printing its output. you made use of this lact
when you created a fooler macro that printed page numbers. aroffl
also keeps track of other housckceping information, such as the
current line length, page offsct, pagc tength, and vertical position of
the last output line. It keeps this information in storage locations
called number registers.

You can usc the name of a number register to refer fo the numbcer
stored in it. When you place a reference fo a number register in
your text, nroff qubstitutes whatever number is currently in the
repister.

Number register naincs arc cither one or two characters long, just
like macro and string namcs. You can have a number register with
the same name as a siring or a macro without confusing nroff; you
might recall that you may not have a macro and a string with the
same name. However, you might et confused; nroff scripts arc
usually casicr to understand if yon keep all macro names, String
names and register names distinct.

A diffcrence between number registers, macros and strings is that
aroff itsclf docs not define any macros or strings (although the ms
macro package docs), but it dacs automatically define and update
quitc a few number registers.  You can usc these predefined number
registers in much the same way you usc registers you dclinc your-
sell, cxcept that you cannol change their valucs.

To definc a number register, you nced to specily the register name
and the initial value for the repister. The mmber register com-
mand nr looks like this:

.nr X 95

tiere X is the name of the register and § is the initial valuc to store
in it. To rcfer to number register X in your text, usc \nX; il the
pame is two characters loup, say Xy, usc \n(xy. This system of
reference is exactly like that for relerencing strings, cxcept for the
use of the letter n instcad of the asterisk *. When nroff sces a
reference to number repister X. it automatically substitutes the
value stored in X. As you will sce shorily, nroff can do arithmctic,
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*
and learning (o usc mmmher registers is an important part of learn-
ing 1o take advantage of nroff's mithmetic abilitics, = .

A reference to a number register may occur anywhere a number
would normally occur. For cxample, if you sct regisfer X to 5 as
above, you can sct the linc length to five inches as follows:

L1 \nXt

1 his command is essentially the same as
1151
if the current value of register X is §.

A familiar problem (with a familiar solution) arises when you refler
to a number register inside a macro or a string dcfinition. 1 you
use just onc backslash, nroff substitutes the value in the regisler for
the reference when it processes the definition of the macro or string.
IT you have not vet defined the number rcgister in your seript, nroff
automatically substitutes 0 for the reference. 1T you want the refer-
ence to survive the inilial processing of the definition so substitution
takes place when you call the macro or string, use a double
backslash, such as \ \nX or \ \n(xy.

Deferring evaluation of a repister reference by using a double
backslash is particularly important il you change the value of the
register throughout your script and wani the current valuc to appear
in the macro or siring cach time you call it. 1T you use a single
backslash to refer to the number repister, substitution takes place at
the time of definition of the macro or siring. The processcd macro
or string body inclides a hxed nmunber instcad of a yeference to @
number repister, and cach time you call it aroff uses the same
mumber. The fact that you keep changing the value in the number
repister is irrclevant to nroff, since it no longer sces the reference to
the register in the processed macro or string body.

Try the following cxamples. Make sure you understand why nroff
prints what it doces in cach case. The first cxample defines a string
with a register reference preceded by a single backslash.
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.ds § "Herc 1s a number \ux”

.nr x 55

ALE

\nx
The sccond cxample is similar, but the register is defined before the
string.

.nr y 56
ds T "Here 1s a number \ny"

\xy

\ny
‘The third cxample uses a double backslash for the register refer-
chcc.

.ds ¥ "lere 1s a number \\nz"

.nr z 57

\xi)

.nr z 58

\ru
The final example uscs a single backslash again.

nr v

.ds V "llere
\rv

.nr w 60
\ry

s o number \na”

—

‘The last example illustiates the danger of using 2 sinple backslash
(o reler to a number repister within a string definition.  You deline
w helore you define ¥, so the value for w iv available when oroff
reads the definition of V. nroff substitutes the value when it reads
the definition; the relerence o w is no lonper there,  You then
change the value of w, but as you sce in the next call of ¥V, the
change does not aflect the number that appears in V. In contrast to
(his. notice in the third example that the double hackslash in the
definition of U causes the reference to 2 1o survive the definition of
U. Whenever you change the value of z and then call U, nroff sub-
stitutes the new value of z for the reference o z in LU
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or decrease the value

i . d to incrcase
You can also use the nr comman i ine

in a number register. For cxample, suppose you initiall
value S in X:

n

ar X9

You can change the value of X 1o 9 hy adding 4, as follows:
.nrr X 44

You can then change the value of X to 7 by sultracting 2.

nr X -2

a number on the nr command line tclls

] inus sipn before . |
A e of mt from the valuc in the

neoff to add or subtract the given amot
repister. . . »
always preceded by a minus sign whiic a
' by a plus sign, you can usc
that cannot be imi-

Since a negative number is
positive number usually is :3_ _.qnnna_np_ |
nr to sct a register to a posilive valuc in a way e Eiant onl
tated for negative values. For cexample, suppose you again st

with a value of 5 in X:

r

n X9

If you immediately follow this with

nr X 7 .
The sccond nr command docs not incre-
c 12: iustead, it wipes out the
c?7. The command

then nroff stores 7 in

ment the vatlue of X by 7 1o produc !
- 1 pe

previous value of § and 1cplaces it by the valu

line to increment X by 7 s

.nv X +7

S in X and want to change the

. . ] [
w apain start with a value o . i
el : owing command linc:

value 1o — 4, you cannot usc the (oll

.or X -4

as a command {o p_cnqﬂ..,.a the current <uu_.=n ",—
X by 4, which is not what you m:..»..:m_. This n:::_:::__. _M___ﬂ_rn_ﬁ u“o_“
.<=_:.... {in X, since S—-4=1. If X initially has a value of 3 “_

want to change the value to —4, you could use the comman

nroff interprets this

o W R RW

.nr X -9

You can also increment or decrement the value of a number vepister
without using the nr conimand. If number register € currenily has
the value 10, the reference Vi + x increments the value in x by | (o
Il and substitutes the new value for the reference. The value in x
becomes 11 nroff replaces the next reference Vox by 11, while
another reference \n4-x increments the value in x to 12 and
replaces the reference by 120 Similatly, it number register xy
currently has the value 15, the refeence \n4 (xy increments the
valie in xy to 16 and replaces the reference by 16.

There is a similar way to decrement the value in a register. The
reference \n—x decrcases the current value in x by 1 and subsii-
tutes the new value Tor the reference.  Likevise, the relerence
\n—(xy decreases the current value in xy by 1 and substitites the
new value for the reference.

You can change the size of the increment or decrement by mcans of
another option to the nr command. I vou deline x with

.nrx 195

then nrolf scts the value of x to 1 and sets the increment value for x
to S. ‘Fhe next reference Vot x increments the value in x from | to
6 (the “+ ' now causes nroff (0 add 5 to the cunrent value of x
vather than adding 1) and substitwies 6 for the relerence. I the
same manner, \m—x subtracts S from the cunent value of x and
substitutes the new value for the reference.  This is convenient if
you plan to repeatediy increment or decrement x by the same fixed
amount. Il you wish to change the size of the increment, simply
redefine x with another or command, specifving the new initial
que as well as the new increment value. I vou define a number
register but do not specify an increment value, nroff assumes the
increment value to be 1,

The Tollowing example of a macro illustrates a typical use of a
number register and incrementing,
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. b1 i
.ds x "llere's Bachelorette No. \\nb
D

de

.br
A\ \\grrrne
.nr b \\nib

.R "Polly Inderrround”
.B "Lascivia Servant”
.B "Lips La Roux”

The output produccd by this example is:

Hlere's Bachelorette Ho. 1 Folly Underground! 111!

. Sor regee
Here's Bachelorette Ho, 2 Laselvin Servant it

flere's Bachelorette No. 3 Lips Ia Roux!!!itl

A reference 1o a number register may appear any plice @ number
can normally appear.  For example:

.nr x \ny \nz
scis register x to the value of register ¥ and sets the increment for x
to the valuc of register z.

As mentioned before, nroff can cvaluate arithmetic cypressions. I
understands and cvaluates properly formed arithmelic cxpressions
references to number registers, the arithmetic

::.:_i:n:::._.a;. . .
s : ! : st four
operators 47, =", L Tl and parentheses. The fi

opcrators represent addition, subtraction, multiplication and divi-
sion. The ‘™' is the “modulus’™ or *“‘remainder’™ opcrator: the
alue of 7%3 is 1, which is the remainder when 7 s divided by 3.

One word of cantion: arolf evaluates cxpressions hiom left to right
without any preference for performing some operations belore oth-
crs. Tor example,

.nr x 5+4*3/9
stores 3 in x. nroff docs not perform the multiplication and divi-
sion hefore the addition, as you might expect.
Another important Fact is that number repisters hold only infegers.
IT you write

0 (GEORH R AR N
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.nr x 3.6

nroff truncates the value 3.6 and stores 3 in x.  Also, an assipnment
such as

.nr x 3.9%3.9

stores 9 in x; nroff truncates each lactor hefore it performs the
multiplication. The assignment

.nr x 0.4%8

stores 0 in x rather than 3; truncation occurs before aroff performs
the multiplication rather than after.

A final word of caution: when vou use numbers with commands
other than nr, the results may nor he what vou cxpeet.  nrolf
understands several dilferent units of measurement and contveits
between units amtomatically.  The next scction explains units ad
canversion in detail,

Units of Mcasurement

As mentioned above, nroff maintains many number registers during
processing.  For example, it stores the current page length in the
register .1 (notice that the period *.' is actually part of the namme of
this register). 1f you sct the line length 1o 5 inches with the com-
mand :

.11 54

nroff stores the Iength in register ) antomatically. IT you print the
value in repister .1 with a reference such as \n(.1, you lind the valuc
is 600, Whatt does this mean?

Many nroff commands require specification of lengths or measure-
ments as argumenits.  You are already familiar with many of these
commands: for example, Il, po, pl, It, and so on. nrolf accepls
various units of measurcment, but for purposes of calculation, it
converts cach into a basic unit called a machine unit, abbreviated
u. The length of a machine unit is 1/120 of an inch. Since onc
inch is 120 machine units, the fength of a $ inch linc is 5120 =600
machine units.

The conversion table for units of measurement is as follows:
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inch: th = 120u
vertical line space: Iv = 20u
ceptimetcr: e = 47u

cm: im = 2u

cne In = 12u

pic I = 20u '
poinl: ip = lu

Most of these are (raditional typesetting terms.

As noted hricfly in Seetion 1 ol this tntenrial, nrell output ":.__:E.,__
consists of a sequence of characters, 1 is uselul, __=:ww__. _:..:::r
of the output as being “‘printed” at ten characters per inch (Pica or
10 pitch spacing) and six lines per inch. _S.“._;_ output devices
correspond to this spacing.  With these assumptions, 5i corresponds
to § inches of printed output.
For cach command, nroff assumcs a default wnit il you do __c_
specily a unit on the number you ..:57? with __E command. _.c.q
example, the default unit Tor I and po is m, while the delault unit
for sp is v. If you type

15
nroff interprets it not as § inches or 5 centimeters but as Sm, which
it converts (o 5*12 =60 machine units (60u).
nroff alwavs assumces a unit specilication as part o_” cach ..::::2
and automatically converts cach number and its unil m_.gn...._:.ﬁ_._::
into machine wnits. I you append an explicit unit specification to
the nwmber, nroff uscs it; if you do not, nroff uses the default unit
for the command.

For example, supposc you write the following commands:

.nr x 21
.11 \nx

What line length resulis?  The first command stores the number
2%120 =240 in register x.  The sccond command is therefore the
samc as

.11 240

fut the default unit for 1 is m. Since tm is 124, .:ns: scts the :.:n
5 123240 =2880 machine units. If you intended a linc

lenpin ¢
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length of 2 inches to result from the above commands, vou will be
unpleasantly surprised, since 2i = 240u.  lnstead, vou should write:

.nr x 21
L1 \nxu

By including the win the B command, you prevent multiplication by
the scale factor of 12 as in the fiest cxample.

The point bears repeating.  nroff converts every number piven to a
command as an arpument into machine units; it you do not want
the number to chanpe, vou must append a w toit, unless the defanlt
unit tor the specific comntand is 0 ahicady, Otherwise, nrolf muli
plics by a conversion factor,

Incidentally, the delanlt unit for the number register command or is
u: this explains why numbers without unit specifications do not
chanpe in value when you assipn them to repisters. Since (he
default unit for the nr command is u, uroff docs not multiply the
numbers by any conversion factor.

vou should think of the unit specification as a part of a number.
Smee wrolf accepts so many diflerent units of measurement, i
number without a unit specification is ambipuous.  What does *5*
mean? § inches? Centimeters? Ems?  neoff must know what unit of

measurement you are using,

Thinking of the wnit specilication as a pmt of a number helps
explain potentially mystifying behavior like the following,  As men-
tioncd before, number registers store only integers and nroff trun-
cates cach number in an arithmctic expression to an integer hefore
cvaluating the cxpression.  Therefore, the following stores 0 in
repister x:
.nr x 0.4%9
But now Iry the following:

.nr x 0.41
\nx

This docs not store 0 in x like the previons command: il stores
0.4*120=48 in x. The 0.4 is not truncated 1o 0 here! Truncation
occurs after conversion (0 machine units, so neofl (runcates (0.4u in
the first example.  But the number in the second cxample is given in

e gl 3 I 1
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inches i instead of machine unils n. nroff converts it to u before
runcating 1o get an :__annq.

As another example, the following stores 1 in x:

nrox 0,01}

nroff converts 0.0F inches fo 0.01%120 = 1.20 and then truncates 1.2
to .

The following command illustrates that nroff understands cach
mnnber in an arithmeltic cxpression 1o have an attached unit
specification, whether you supply onc or not,

.11 2

Recall that nreff stores the current line length in the register J; if
you type

\n(.1
vou find 2304 in a repister .. nroff interprets the 2 as 2m and the 8

as Rm, since the default unit for U is m. Then it converis cach (o
machine units and multiplics to give the result (2*12)*(8*12) = 2304.

Consider ane final example illustrating the unusual consequences of

scemingly innocent assignments. Suppose you sct the page offsct as
lfollows:

-po 8/3

nroff stores the current page offset in register .0; to sce what
number it storces there, type

\n(.o

You sce that the page offsct is 2. Since the default unit for po is m,
the calculation is: (8*12)/(3*12) =8/13, which nroff fruncates to 2,
2u is only 1760 of an inch. This is not a physically reasonable
value for most 1ypewriter-like devices, so a page offset of 0 charac-
ters results. On the other hand,

.po 8/3u

produces a page offsel of approximatcly 1/4 of an inch.
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Conditional Input

isters . 3 “nin
Now (hat you understand number repisters, f:_\ ﬁ__: :”M._“_a_r:.:....
(e i q jti d tands to cres i
juncti cerful conditional comn .
conjunction with pow ! . . e
1 Consider again the pro
claborate nroff scripts. . m of creatin
acras.  In the scction on macros, Yy
header and Tooter macros. : .
a_-‘:n_n._ macros which skipped space at the top ol the page ;
printed the page number at the boitom of cach pape.
i i want to
Suppose you arc formatling a paper "__..:_ has a :_a_n.rnﬂ..w_.__nn | I
; . H tlom o ¢ H
i umber on pagce 1 at the o
D e Teeetar 1l ( the page. Both the
1c top of the papc.
i of the page numbers at Il h !
g i -onditional mechanism in
me kind of condi b
header and the Tooler need so : .
c_.a_n- to perform differently on the first page than on subseq
on Il be printed;
On page 1, the header should skip _...,.._.,._~n the __:._,._““_f__,2 n.—w: s.:.m
ler should print the page n ; ap
on other pages, the heac e
i ; *r; on other pagcs,
it the pape number; ol
1. the footer should print thery St
footer should Icave a block of blank space at the bottom «
. if/ mands ic
To excente commands conditionally, use the if/else commands
and el.
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2 ) B EL R R 6




roff = t Pr sor = "~ irial

.de hd \" deflne hender . )
e \\nZ=1 .A
.el .B :

.de A \" first header optlon
.sp [1.01

.de B \" second cptlon
'sp 2v

N L S

'sp |1.01

fo \" define footer
le \\ng=1 .¢
.el .D

.de C \" first Cooter option
'sp |-4v

.ﬁ‘H 1 _ “ e

thp

.de D \" second optlon

'bp

As you can sce, the ie and el commands always occur as a pair,
The te command line consists of three parts: first the ie, then a con-
dition which nrolf tests, followed by a command for aroff to per-
form if the condition is true. In the example, you wanted the com-
mands in various macros performed; you could have writien the
conmmands ol rather than putting them in another macro, as
described below. I the condition on the ie command line is not
true, nroff performs the command on the el line instcad of the
command on the ie linc.

t:ach conditional in the example invokes a macro on the command
line. Actually, the conditional can specify input fext rather than
the command after the condition. Il yon want to cxccule several
commands or include several text lines conditionally, enclose the
lines with the special sequences ‘N {* and *\}".
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You should notice onc other new clement in the construction of
__:..ﬂ. macros.  Some of the sp commands have g vertical bas
immediately in front of the measurcment; for example,

.sp |1.01

Normally. when nroff processes a command like sp 4, it moves
down four vertical spaces on the output page. The number 4 is in g
sense a relative measurement, relative to where wroffl happens (o he
on the output page when it receives the request.  The vertical bar
tells aroff that the following measurement is an absolute measire-
ment cither from the top of the page (if positive) or from the hot-
tom af the page (if ncgative). Thereforc,

.ap |1.01
tells nroff to move to onc inch from the top of the page;
.sp |(-4v)
tells it to move (o four vertical spaces from the bottom of the page.

The closcly related if command if has a command line formed
exactly like fe. Unlike ic, which must always be used with el, if
»..c::.:..zz_m may be used singly. I the condition on the if comntand
linc is true, aroff performs the command following the condition; ir
the condition is falsc, it ignores the command.

”_._:m section ends with two rather substantial cxamples incorporat-
e most of what vou have done so far. lo illustrate the usc of
n.w_:::.:_:_m. the first cxample bepins cach cven paragraph of owtput
with the phrase Even Paragraph: and bepins cach odd paragraph
with the phrase Odd Parapgraph:.
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PRELIVITES

\" sct traps; bas

\" header

\" footer

ws "A Wondrouws Story”
\" paragraph macro

{e Pormattling

\" even paragraph

e "Even Paragraph:”

\" odd paragraph

FiIivLoCIo2I9W1
.wh 0 hd
.wh |31 fo
.nr co 1
.po 21
.pl 4
L1t 4
.de hd
‘sp | (11-1v)
RS ERRANS LI LN
'sp |1.51
.de fo
'sp |(3143v)
AR 2
'bp
.ds
.de P
.1e \\n(eo=0 .FP
.el .0OP
.de EP
.br
.nr eo 1
.8p 1v
L1141
SR
\\rxe
.sp 1v
.ds
.de O
.br
.nr eo 0
.sp 1v
131
At 31
\\x*o

.ds o "0dd Parngraph:”

GO MR ER

FIFARFRT FCARL FIIVEPL22VI ALV IID

PP
text...
PP
toxt...
PP
text...
.PP
text...

This example uscs the *‘even/odd’’ register eo to determine whether
you are beginning an cven or an odd paragraph. To distingunish
between even and odd parapraphs, it uses a line length of 4 inches
for cven paragraphs and a line length of 3 inches for add poen
graphs. 1t changes the title length with ecach paragraph, so nrott
centers the page number with respect to whichever kind of para-

graph happens 1o occur at the bottom of a page.

The final example illustrales a loop constructed with the if/cke
commands. The first paragraph is 6 inches long with a page oflset
of 0; cach succeeding paragraph is | inch shorter with a page offset
1 inch karger. The linc length of the sixth paragraph is 1 inch; the
next paragraph renews the cycle with a 6-inch line length,
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nrc

.nr
e
e
.el

.de
.br
.nr
.nr
A1

.po
.nr
.Sp
e
br
nr
1

.FO
nr
.5p

BSSt

roo1

rr

\\n(ro—6 LA
.B

A

O 0
LI, 6-\\n(F0
(L
\\n(rot
ro \\n+(ro

B

LI 6-\\n(F0
\\n(1.L.1
\\n(1ot
ro \\n+(ro

You should try this example with at least seven paragraphs of input
o sce that the “loop’ really works as advertised.
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7. Environments

By now you should be Tamiliar with the basic nroff commands.
The commands control the enviromment in which nrolf processes
your inpul text. The basic features of the cnvironment include fine
length, Nl and adjust modes, indentation, and so on,

nroff actually provides you with three independent environments,
tabelled 0, 1, and 2. n cach of the three, vou may sct parameters
like linc length, filling, adjustment, and indentation as you wish.
You can call a diffcrent environment with the ev command; the
parameters you sclect for the new environment control (ext process-
ing until you change the parameters in the new environment or turn
over processing (o another environment.

Not all nroff parameters chanpe when vou switch to a new environ-
menl. For example, difterent environments do nor have indepen-
dent page oflsets; the po command aflects all  environments.
Parameters that may be set to different values in differenmt environ-
ments are environmental parameters; pacameters that cannot be
switched according to envitonment, like pape ollset, are glohal
parameters. Macro and string definitions are global.

When you first call nroff, you arc by delault in environment 0. In
all the examples thus lar, everything happened in envitonment 0.
The following example illustrates how to switeh back and forth
hetween environments.  Invoke nroff from your terminal and type
in the example so you sce the output as you go along.
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.po 11 \" set global page offsHet,
.11 4 \" set pavameters in ev 0
.de I \" paragraph macro

.6p

L1 0.5l

e

text...

.rv 1

L1031 \" =set paramcters in ev 1
e 2

P

text,..

.ev V' return to ev 0

Ir

.ov 3 \" back to ev 1

e

text. ..

.cv \" return to ev 0

The fitst I command scts a line Tenpth of 4 inches in environment 0.
Alter defining the paragraph macro PP and an initial paragraph in
cnvironment 0, you switch to environment 1 with the command

ev 1

You now cnter a new envitonment, as il yon just entered nroff in
environment 0. 1T you do not explicitly st environniental parame-
ters like line lenpeth, wroff antomatically uses defanlt values for
them. nroff assigns the same defaolt values in envitonments 1 and
2 as in environment 0,

You sct the line lenpth in environment | o 3 inches with the outpit
text double-spaced. The leave space command

s 2

leaves 2—1=1 blank lincs between each output fine. Thus, para-
graphs processed in environment 0 have 4-inch single-spaced lincs,
while paragraphs processed in cnvironment 1 have 3-inch double-
spaccd lines.
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In the example, you use the command line

.ev

withomt any number after the ev to leave cnvironment 1. This
Icaves environment | and restores (““pops’’) previous environment
0. The next time you pass to cnvironment |, you do nol nced 1o set
the line fength to 3 inches againg the value stays in clfect in environ-
ment boamtil you specifically change it.  The same is true of all
cnvironmental paramelers.

To understand how nrelf switches between eavironments, imapine
you have a set of plates, ciach nunked with cither 2 0, a 1, or a 2.
You have as many plates of cach type as vou wish.  You stack the
plates on a table; the tap plate represents your current environment.,
Start with a 0 plate on the table to represent the initial environment
whien you enter nrolf,

Switching to environment 1 with an ev 1 command corresponds to
placing a 1 plate on top of the 0 plate. After vou do <o, vou can
change the stack of two plates by placing & new plate on op of the
stack or by removing the top plate from the stack. The Tormer
corresponds  to calling a new  envionment,  while  the  lLatter
conesponds to testoring the pmevious eonvitonment with the com
mand line ev.

Since you have as many plates of cach type as you wish, you can
call environment 1, then call environment 2, then restore environ-
ment 1, then call environment O, and so on; that is, vou can stack a
I plate, then stack a 2 plate, then remove the 2 plate, then stack a 0
plate... The command ev N, where N is 0, 1, aor 2, puts a platc on
the stack; the command ev removes the top plate from the stack,

To illustiate this, add the following lines 1o the previous example,
You might want fo draw a picture of the stack of envitonments and
keep track ol how the ev commands add or remove “plates™.
Since the line lengths are different in cach environment, it should he
casy to tell in which environment nroff processes cach paragraph.
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i |

ov 2 \" environment 2
1518 \" set paramelers there
dn 1t

r \" preapraph In ev D
Lext. ..

.ev 0 \" o to ev O

PP i
text...

ev 1 \" o to ev 1

.rp

text...

.ev 2 \" go to ev 2

.rr s 1
text. ..

.ev 0 \" ro Lo av 0

PP

text...

.ev \" return to ev 2

.oV V" return to ev I

.rp

text...

.ev \" return to
.ev \” return to
PP

text...

I+

0
< <
LS =]

In Scction 2, you Icarned that nrofl uscs a bufler to assemble words
from ifs input into ontpul lines. Actually, each environment has its
own buller. Switching to a new cnvironment docs nof cause a
break.  Suppose you arc curicntly in environment | with an
unfinished line in the buffer. When you give the command ev 2, the
unfinished line remains undistutbed in the covironment | buller
until you return to cnvironment 1. Text you process in the mean-
time in enviromment 2 or in environment @ has no cflect on the par-
tial line in the environment 1 bwller, since nroff asscmbles text pro-
cessed in other environments in different buflers.

In the following example, you process some text in environment 0
and then switch to cnvironment 2. Any partial linc collected in
cnvironment 0 when you switch to environment 2 waits paticntly in

14 QRN HREYNAT

nroff fext ¥rocessor ruuvimm

(he hulfer until you return to cnvironment 0 :.:._ issie the _:E__.n.
command to Nush the buffer. You then return to cavironment 2

and flush any partially filled linc len when you restored cnviron-
ment 0,

A1 3

.po 21

Lext for ev O...

ev 2

text for ev 2...

.ev

.br \" flush buffer Q

.ev 2
.br \" flush buffer 2

A common use of environment swilching is for the creation of
header and footer macros.  As the following nx.n___:_a sugpests, :_,n
length of title set by the It command is an environmental ._dugz.z-
ter. The cxample constructs header and fooler macros which print
strings of asterisks in the margins above and below the text.
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.wh 0 hd

.wh |2.51 ro
.de hd

.ov 1

L1t 58

'sp 3v

NI RN T T T
'sp 2v

.de fo
-Aﬁ N
.ev 1
LEL TERRNIG NN b
.ev

'bp

A1 48
.pl 31
dn 14
.po 21
.de I'P
.sp 1
L1058
.Fp
text...

The Tollowing section explains why header and looter macros often
use a different environment,

More About Fonls

As described in some detail in Section 1, nroff output inclides
representations for holdface and iralic characters, in addition to
normal Roman characters. The visual appearance of boldface and
italic characters depends on the device you use to “print’* your
nroff output.

If you want a single word or a short phrase to appear in boldface,
cnclose the word or phirase between V63 and \f1:
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The 1nst word of this sentence is in \r3boldface\fl.

The sequence \E3 tells nroff (o print in boldface, while the
sequence V1 tells nroff to return to the Roman font. Similarly for
italics:

An entire phrase \2appears in italics\ 1.

To print more than a few words in a different font, you should use
the font command [t;

gt 1

Here 1s text you want to
appear in ltalles...

It R

The initial Tt 1 switches to italic font, while the concluding It R
returns to Roman font. As you might suspect, the command It
switches (o boldflace.

You have two additional options when you use the ft command.
The command ft I returns to the previous font. You can use it P
within a macro or a string to return to the previous output font,
even though you may not he sure which Tont was previously in
ellect. You can also use the scquence \TP to rcturn to the previous
font. The £t command without an argument tells nrofl to return to
the Roman font.

In scripts with frequent font changes, you should switch to a new
envitonment for header and fooler macros. Suppose you have a
header macro that prints a title and date and a looter macro that
prints page numbers.  If the header and fooler macros contain no
font specifications, they usually print in Roman. 1 they use the
main cnvironment, a problem like the following could arise. Sup-
posc the input includes a block of holdface or italic text which hap-
pens to cxtend across more than one pape. The text trips the footer
trap while in a different font, so wroff prints the header and footer
in a dilferent font, The unpleasant cfecl is that sometimes nroff
prints the header and footer in Roman, somelimes in boldface, and
somclimces in italics.

To avoid this problem, take advantage of the fact that the current
font is an environmental parameler. Pass to a new cnvironment for
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*

the header and footer and sct the ot as you wish; cvery time cach
macro is cafled, it prints in the same font.

Diversions

Supposc you use nroff to format a chapter of a book. The chapter
includes footnoles at various places in the text that you want nroff
to collcct and print at the end of the chapter. You want to enter
cach Toatnote at the point in the input text where the reference (o it
occurs, but yvou do not want it to appear there in the output. You
want {o store the processed text of the footnote somewhere until
vou {cll aroff to print it.

The major question is: il you do not want nroll to prini the text of
a note when it processes i, where do you store the text until you
want it 1o appear? nroff provides a diversion mechanism to handle
this problem: you can divert text to temporary storage in a macro.
Diverted text does not appear in the ontput when nroff processcs it.
It is stored in a macro, so it appears in the output when you invoke
the macro.

Diversion normally involves passing (o a new cnvironmen! to pro-
cess the footnote withouwt causing a break in the main cnvironment.
When the text of the note cnds, nroff rcturns 1o the main cnviron-
ment apain without causing a break, so processing continues just as
il the text of the note had not been in the inpat,

Belore you attempt to construct a footnole macro, consider the fol-
lowing simple example. U illustrates the basic features of diversion,
The net cllect of the example is to interchange the two paragraphs,
so nrofl prints the sccond before the lirst.

.d1 X \" divert following to macro X
.sp

text of first paragraph,

printed last...

.br \" send 1nst line of paragraph to X
.di \" end diversion
.sp

text of sacond paragraph,
printed first...
X \" print the parnpgraph diverted to X
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The new command here is the divert command di. The command
di X tclls nroff (o divert the Tollowing text to macro X and the
matching di with no argument maiks the end of the diversion,

The break is necessary before the end of the diversion because nroff
diverts processed text imto the macra.  Without the break, nroff
would not divert any partially filled tine in its buller 1o X; the las
few words of diverted text might not form a complete line in the
bufler, so nroff might not divert them. But il you caunse a break
before you end the diversion, nroff also diverts the last words.

Fdit the previous example by deleting the .br before the end af the
diversion and try it to sce what happens. nrofl prints any trailing
words that were not diverted at the beginning of its ontput. The
trailing words are left in the bulfer, so neoff prints them when it
cncommters the sp command preceding the text of the second para-
graph,

The next example illustrates a similar point.

.br \* clear butTler
vordl V" put 'word1l' in buffer
Jdl X \" divert Lo X

Put your oun
1lnes of texi here.

.br \” divert Iast tine
.dl \" end dlversion
X \" prinl texl Tn X

Here nroff diverts wordl (o X along with the text bhetw .
di. Why did this happen? The command di X docs not cause a
hreak. Since you do not pass to a new environment in this example
belore you divert, uroff forms the diversion text in the samce buffer
in which it stored wordl. You do not cause a break, so nroff
appends the diverted text (o wordl,

To make surc nroff diverts only text between di X and di fo X, you
should do one of the following. 1f you want to process the diverted
text in the current environment, empty the bufler by causing a
break with the br command before you start the diversion. IT you
switch to a new cnvironment before starting the diversion, you
probably want to flush the bufler for the new covironment before
you start processing diverted text.

@O R 19
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Diverting processed text to a macro which is already defined des-
troys the previous definition of the macio, In some cascs,:such as
the footnote cxample, you want instead to append information to
the same macto. The divert and append variation da of the diver-
sion constriction allows you to do so.

1 3 ' b
.po 21 :

Jde PP _
.br .
sp 1

L1 0.5%

.di X

e !
text of parngraph 1

.hr

.dl

X \" sece what 18 In X

.da X \" add another paragraph to X

.y

text ol paragraph 2

.br

.l

X \" see what is in X

In this cxample, vou first divert a single paragraph to the macro X.
The text nroff stores in X is the processed paragraph. In other
words, the command line .PP is not stored in X; its output is.
When you invoke X with the command line .X, nroff uscs the pro-
cessed text in X as input. To nroff, there is no difTcrence between
processed text and unprocessed text as input: it processes the con-
tents of X in the current environment, just like any other text.
neoff processes diverted text fwice: first when it stores the text in
the macro, then again when you invoke the macro.

The fact that nrelf processes diverted text {wice can cause prablems
if you are not carclul. Fortunately, nothing strange happens in the
cxample above. You store a processed paragraph with three-inch
long lines in X. When you invoke X, the line lenpth is three inches.
Since cach line in X is already cxactly three inches long, nothing
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happens to it when reprocessed; the layout of the output paragraph
is unchanged.

But now consider the following example:

L1 31
.po 21
.de FP
.8p 1
.t1 0.5%
.dl X
nv 2
L1148
PP
text
br
eV

.dt

A parpraph processed in environment 0 in this cxample has three-
inch lines; you want your diverted paragraph to have four-inch
lines. If you print the diverted paragraph with the command line
X, what happens? nroff docs not print four-inch lines. Repro-
cessing takes place in environment 0, with a three-inch line length,
so the output paragraph has threc-inch lines, contrary to your
wishes.

There are two ways to prevent such disasters. If you want fo
invoke X in the main cnvironment, use no-fill mode:

.nf \" no-r'tl1l mode
X
. \" back to fill mode

In no-fill mode, nroff outputs lincs of input exactly as it receives
them, so it keeps four-inch lines Tour inches long and does not
change the format of the diverted text.

Another alternative is to return to cnvironment 2 and then invoke
X: apain, the format of the diverted paragraph does not change,
since (he line length in environment 2 is four inches.
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\" switch to env. 2

\‘3
<
N

x
.ev \" restore original envlronment

The Tootnote cxample which Tollows does not print notes at the bot-
tom of cach page, but rather prints all at the end of the chapter. In
the processed text. the footnote number appears in square brackets
al the point you 1efer to it.

.de FN
[\Mn+(fn) \" footnote reference In maln environment
A | \" environment 1
odn 7 \" nppend footnole to 7
.5p
\Wn(rn. \\£2, \\r2\\S1MrL,
83, \\§4. i
.br \” flush diversion buffer
.di \" end diversion
ey \" restore original environment

Note that requests to chanpe fomts are preceded by  double
backslashes, since they are inside a macro. The change to italic
prints the fisst macro arpument, which should be the title of the
work, in italics. Rcegister fn contains the number of the last fool-
note; you should initialize it with the command

.nr fn 0 1

In vour inpint text, cach footnote looks like this:

.FN "The Single Man's Guide to Nusbandry”\
"Gomez Adams” _Hzeczﬂaz I'ress” "1956"

When you print the diversion Z at the end of the chapter, cach
fooinote has the format

8. Gomez Adams, The Single Man's Guide to Hushandry,
Plutonian Press, 1956.

e
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&. Command Line Options

In the previous sections, you learned how to control aroff by
including commands in the inpus along with the text. You can also
supply information in another wav: on the COHERENT command
line you type to call nroff. Unlike the commands discussed above,
this information is not part of the input.  This section provides
more details on options available when calling wroff.

You already know about some simple nroff command lincs, | or
example, the command

" nroffl

aceepts input from the terminal (sometimes called the stardard
inpury and prints output on the terminal (the standaerd onspne).
Type <ctrl-D> (that is, hold down the ctrb key and type 1)) to exit
from nroff if it is reading inpul from vour terminal.

The command line
nroff script.r

takes input from the file script.e instcad of your (erminal, while
nroff -ms script.r

processes script.r with the ms macro package. You can also
redirect nvoff output to another file (arget:

nroff -ms script.r >target

The general form of the nrolf command line is:
neoll [ option .., [ ] file ... ]

This means that the command line consists of the name nrofl, ol
lowed by zero or more options, followed by zero or more Jiles,
nroff processes cach given file and prints the result on the stand: el
::::: (the terminal, unless redirected). 11 no file arpument s
given, as in the first example above, nroff reads from the standard
input (the terminal, unless redirected).
Ench option on the command line must bepin with the character
to distinguish it from a file specification, tising aroff with the
ms macro package is one example of using an option.  In peneral,
the —m option takes the form

3o [ f
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which means the option consists of the characters - m r:.:ﬁ:..:e_.«~
followed by a name. This tells nroff (o process the macro packape
found in the CONERENT file N '

Juse/lib/tmac.name AT coegd

For example, the ms macro package discussed in Section 1 s in the
file /usr/lib/tmac.s, while the man macro package uscd for the man
command and to process the COHERENT Command Manual and
CONHERENT System Manual is in the file Zuse/lih/tmac.an.

The —1 option tclls aroff to read input from the standard input
after processing cach given file. This allows you to supply addi-
. . . . . . . re -
tional input interactively from your terminal. ' S

The —x option tclls nroff not to move to the bottom of the last
ontput page when done.  This is especially useful if you want to see
the output on the screcn of a CRT terminal.

The —nN option scts the page number of the first output page lo
the given number N, rather than starting at page 1. This is uscful
for processing farge documents with input text in several files which
nroff processes scparately.

The —raN option scts the value of number register @ (o the given
number N. Hlere a stands for a single character which identifies a
number register.  This option lets you initialize number registers
when you invoke nroff. Section 5§ gives more information about
using number registers.

The COIERENT system provides many uscful features which can
be helpful while you are using nroff. In particular, you can usc a
number of special characters. The stop-output and start-output
characters, usually <ctrl-S> and <ctrl-Q>, stop and restart oul-
put on your terminal. The interrupt characler, nsusally DEL, inter-
rupts program cxecution; you can use il to stop an nrolf command
if you typed the command line incorrectly. The kill character, usu-
ally <cirl-\>, also terminates program  cxccution.  Some
COHERENT svstems use different characters than those mentioned
above; consult the COHUERENT Command Manual or the Itro-
duction to the COHERENT System for dctails.
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Conclusion

This concludes the aroff futorial. By now you should __:_:_n.q_”“...““.-n_'
enough about areff 1o create macros on your awn m:n “_c ___. e
stand the macros in the ms package. The summary ._= the :_ 0 ..h
section provides a bricl description of the most important or

commands discussed in this tnorial,
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9. Summary
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Macros delined in the ms macro packape:

AB
.AE
JAT
AU
B

B
.Ch
.DE
NS
TFE
F&
N

N §))
AP
.KE,
.KS
1D
.NH

. COMBEREBNY @ © B 0 i

Abstract begin
Abstract end

Author's instltution
Author

Boldfnce
Block-cenbeead display
Centred displnay
Display end

Display start
Footnote end

Footnote start

ftalic

Indented dlsplay
Indented paragraph
Keep end

Keep start

Left display

Numbered heading
Paragraph

Quoted parapraph end
Quoted paragraph start
Roman

Relative indent end
Relative indent start
Subheading

Title
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Basic nroff commands:

ad
.hp
br
.ce
.da
.de
.d1
N1
AL}
Y
.l
.rt
.de
JAr
.In
.11
.15
.1t
.ha
.nf
.nr
.pl
.pn
.po
.Ep
. Lo
e
A
bl
VS
.wh

88

Adjust

Bepin poace
Brenk

Center

Divert and append
Define macro
Divert

Poflne alehiyge
ke
Environment.
Fi1l

Font

1f/else

1r

Indent

Line length
lLeave spnces
Lenpgth of title
No adjust

No rill1

Number register
Page lenpth
Page number
Papge offset
Spaces

Tab set

Tnb charnnler
Temporary indenti
Title

Vertical spane
When (set trap)

(BEEN NS REE N

ni... fext...tessve. . UlOian

Number repisters:

. | Indent

.1 Line length
.0 Page offsct
.p Page lenpth
% Page number

Special character sequences:

\\

\

/,:

\*s

\(st

\nx

\n(xy
\<nhewline>

@ @ Bl B3R 15 )

IR N R S T T C I T NI R

[ TR KO T TN T A |

Comment

Sring s

String st

Number reglster x

Number reprister xy

Embedded newline, ignored
Start of conditional commands
End of conditional commands
Font (X is B, 1, I, R)
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Index

%: 21, 41 Al: 19

(quote)’ . ds L. ° (quote) Atl; 19
* (quotc): 23
~§: 84 B: 22
—m: R} backslash: 23
—n: R4 double: 46, 56
—~r: R4 BH: 28§ )
—-x: R4 bcpin pape: 26, 3§

. (dot): 23
.. (dot dot): 19
1ol
Zusr/lib/tmac: 83
2
,: "

277
\§: 45
\&: 23
Ve oSt
N S
\n(.o: 64
\n+(xy: 59
\n+x: 59
\\f%: 46
\ft: 76
\I}: 76
\B: 22
\IR: 22
\\n(xey: S6
\\nX: 56
{: 66
|: 67
}: 66

AR: 19

ad: 28, 19, 1}
adjust: 28
Al 19

@Oy R R

block-centered display: 24, 25
boldlace: 21 '
hp: 20, 26, 3§

br: 26, 28, 37

break: 26, 28, 33

breaking: 8

cn: 28
ce: M
cemter: X
centered display: 24-25
characiers
special: 23
commanmd: 6, R
argoment: &
conditional: 68
fl: 28
finc: 6
nmames: R
summary: 87
commiands: S
comments: 27
conditional input: 65
Cr: 20

dn: R0
dauphters: 9
i 24
de: 19
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define: 1

defining
macro: 19

definition
processing: 48

di: 78-79

display indented: 24

display: 24
block-centercd: 24-25
cenfered: 24-2§
ending a: 25
indented: 25
leli: 25

diversion: 78

DS B: 24

NS C: 24

DS I 24

ds: 20, 5t

DS: 24

dufus: 24

cl: 65

clsc: 65

ev: 71
expression: 60

FE: 23

fi: 28, 33

hit: 26, 28

fo: 4)

fonts: 21

footer: 20, 40-41

Tootnote: 23

Torking
animal: 11

+ 2]

ft: 77

hd: 41
header: 20, 40
heading numbered: 17
headings
section: 17
subscction: 17
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hyphenate: 8

I 22
m: 28
Ie: GS
il: 67
il/clse: 6§
indentation

relative: 12
indented display: 25
indenicd

display: 24
inpt

from terminal: |
invoking nroff: 83
mw: 9, 11,12, 17
itatic: 21

justify: 7, 28

KE: 25
keep: 24-25
KS: 28

LD: 25
left display: 25
line
length: 27
Hn: 27, 61
Is: 72
LT: 20
i 43, 758

macro: 2, 5, V7
arpuments; 45
definition: 19, 45
namc: 8
summary: 87
margin
right: 7-8
margins: 28
measurcment: 61
absolwe: 67
unils: 41, 61-62

@@ BB N

a: 28, 13
S new page: 26
"nl: 28
NIt: 17
no-fill; 29
nr: S8, SR
nrofl; |
nunbcied heading: 17

pige mumber: 21
page |
break: 26, 35
offeer: 27
parapraph tag: 10
puapraph: 5,9, 1}
indented: 9
quoted: 18
pl: 18
pn: 27, 64, 71
re: 5,9, 17,19, 38

s

15
quoted paragraph: 1§

R: 22
RE: 12, 13,18
red: 12
register

nimber: 55
relative indent: 12
right nuuping 7
Roman: 21
RS: 12,13, 15
RI: 20

section heading: 17
SH: 07, 19

silk: 11

skip lines: 26

AR N NN

off - Pro or lal

sp: 8, 26, M, 37
space

vertical: 8
specification: 27
stack

cnvironment: 73
string: 20, 51

within strinps; §2

tn: 15

tabs: 18

tag on paragraph: 10
te: 38

terminal input: |
lext: 6

i 3?7

title: 1920

LI BaRL

n: 42

ttaps: 6, 40, 44

unit
default: 62
units: 61

weather: 6
wh: 4}



