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ABSTRACT

NROFF is a text formatter on Center 127°s PDF-11/45 UNIX Time-
Sharing System. This User’s Manual consists of: a description of
usage; a Request Summary and Index; a Reference Manual keyed to the
index; and a set of Tutorial Examples. NROFF accepts text inter-.
spersed with lines of format control information and produces a
printable, paginated document having a user—-designed style. Exam-—
ples of styling freedom include: arbitrary style headers and
footers; arbitrary style footnotes; multiple automatic sequence
numbering; and multiple column output (with the aid of a pest pro-
cessor). Basic mechanisms available include: macros; macro exXpan-=
sion on line traps; number registers; multiple text processing
environments; conditional input; and form letter ability.
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Introduction

NROFF is a text processor on the PDP-11/45 UN1X Time-Sharing System.
It accepts lines of text interspersed with lines of format ccntrcl
information (request lines) and formats the text into a printable,
paginated document having a user-designed style. The request syntax
and many of the requests themselves are reminiscent of other ctext
formatters*., NROFF differs from'its preaecessors in offering unusu- "~
al freedom in document styling. Examples include: arpitrary’ style
headers and footers; arbitrary style footnotes; multiple automatic
sequence numbering for paragrachs, sections, etc; and multiple
column output (with the aid of a post-processor®¥).

Usage
The general form of invoking NROFF at UNIX comménd level is
nroff options files

where :options" represents any of a number of optional argumentg and
files represents the list of files containing the document to be

formatted. The options which may appear in any order so long as

they appear before the files are:
Option Effect

+N Output will commence at the first page whose page
number is N (independent of ' whether or not the
page number is being printed).

-M Output will end after the first page whose paye
number is M. '

~-s Stop between pages. Printing will halt prior to
each page (including the first) to permit paper
loading and changing. Frinting is . restarted by
typing either a newline or delete character.

-h High—-speed output. During output,. strings oI
space characters are replaced where possible with
tab characters to speed up output. If the output

- | ~

*Particularily ROFF on the same System
and M. D. Mcllroy’s ROFF on the Murray
Hill Computation Center HIS-6070.

**see description of “ov" in the UNIX

User’s Manual and tutorial part of this

manual.
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4s directed into a file or a pipe¥##*, this moae
reduces the total number of characters in the file’

or pipe.
e . .
-q _ The prompt names for insertions are not printed .
and the bell character is sent instead; in addai- )

tion, the insertion is not echoed. This mode per-
mits insertions during Ehe"actual output printing
(See description of the rd" request).

-4 Index mode. NROFF creates a file cailed index’
containing every word output together with the
- line and page number. The format is word, tab,
page, tab, line, newline, etc. Invoking this mode
slows down the execution of NROFF considerably.

"/

Each option is jnvoked-as a separate argument; for example,

nroff +7 -h -s filel file2

requests formﬁtting"of a document contained in the files named
filei and file2 , beginning with page 7, with high-speed output,
and stopping before every page.

The remainder of this manual consists of: a Request Summary and
.ndex; a Reference Manual keyed to the index; and a set of Tutorial
Examples. . .

L/

L 2 1] [ "
See descriotion of pipes in the

UNIX User’s Manual.
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Manual

REQUEST REFERENCE AND INDEX

Request Initial If no Cause*
Form Value Argument Break Explanation
I; Page Control
«pl N N=66 N=66 no Page Length.
«bp N N=1 - yes Begin Page.
«pn +N N=1 ignored no Page Number.
+po N N=0 N=prev no Page QOffset.
.ne N - N=1 no NEed N lines.
II. Text Filling, Adjusting, and Centering
«br - - yes  BReak.
. fi £ill - yes FIll output lines.
.nf £111 - yes NoFill.
.ad ¢ adj,norm adjust no ADjust mode on.
.na adjust - no NoAdjust.
.ce N off N=1 yes CEnter N input text lines.
III. Line Spacing and Blank Lines
«ls #N  N=1 N=prev no Line Spacing.
+Sp N - N=1 yes SPace N lines
lv N° - =1 no OR~-
8V N - N=1 no SaVe N lines.
«0S - - no Output Saved lines.
+ns space - no No~_pace mode on.
«IS - - no Restore Spacing.
«xh off no EXtra-Half -line mode on.
IV. Line Length and Indenting ’
«1ll &N N=65 N=prev no Line Length.
«in +N N=0 N=prev yes INdent.
«ti N - N=1 ves Temporary Indent.
V. Macros, Diversion, and Line Traps
.de XxXx - ignored no DEfine or redefine a macro.
o IM XX - - no ReMove macro name.
«di xx - end no _;Lvert output to macro “xx".
«Wh =N xx - no WHen; set a line trap.
«Ch =N =M - no OR-
eCh Xx =M - no OR-
+Ch :N Y - no OR-
eCh Xx ¥ - no CHange trap line.
* "
The use of ' as control character

(instead of
function.

".") suppresses the break
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Request Initial If no Cause
Form Value Argument Break Explanation

VI. Number Registers

o~
( .nr a N =M
.nr ab +N =M
.nc c \n
«ar arabic
» IO arabic
«RO arabic
o
.t‘a N‘M’...
.tc C space
lc C .
«ul N -
.CC C° .
.c2 C
oli N -

«tr abcdo'no

- no OR- Y
- no Number Register. d
\n no Number Character.

- no Arabic numbers.

- no Roman numbers.

- no ROMAN numbers.

VII. Ipput and Qutput Conventions and Character Translations

none no PseudofAbs setting. . )
space no Tab replacement Character.

. no Leader replacement Character.

N=1 no UNderline input text lines.

. no Basic Control Character.

’ no Nobreak control character.

N=1 no Accept input lines LIterally.

- no TRanslate on output.

VIII. Hyphenation.

.nh on - no No EHyphen.

+hy on - no HYphenate. 7

.hec ¢ none ° - none no Hyphenation indicator Character.
IX. Three Part Titles.

.tl ‘left’center’right’ no TitLe.

1t N

N=65

Nsprev no Length of Title.

X. Output Line Numbering.

.nim 4N M S I off no Number Mode on or off, set parameters.
.npMSI ' reset - no Number Parameters set or reset.
-~
" 'x1. Conditional Input Line Acceptance ‘;)
.if c anything - no  OR-
.if lc anything - no OR-
«if N anything - no  OR- - "
+if IN anything - no IF true accept line cf anything .
-~ XII. Environment Switching.
ev N N=0 N=prev no EnVironment switched. .;)
, XIII. Insertions from the Standard Input Stream
({  .rd prompt bell no ReaD insert.
X - - no ﬂitc

-4 -
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Request Initial 1If no
Form

X1v.

.50 filename
.nNxX filename

Jig
. £l
«ab

Input File Switching

Miscellaneous

Argument

Cause
Break

no
no

no
no
no

Explanation

7~
Switch SQurce file (push down).
NeXt file.

IGnore.
FLush output buffer.
ABort. ~

‘Alphabetical Regquest List with Section Numbers

ab
ad
ar
bp
br
c2
cc
ce
ch
de
ai
ev
ex
fi
£l
he
hy
if
ig

XV
II
v

1

11
VII
VI
11
v

v

\'4
XI1
XIIl
11
XV
VIII
VIII
X1

~XV

in
lc
1i
11
1s
1t

v -
. na

nc
ne
nf
nh
nm
np
nr
ns
nx
os

pl

Iv
ViIi
Vii
IV
I1I
IX
I1I
I1
VI
I
I
VIII
X

X
VI
I1I
XIV
111

pn
po
rd
m
RO
ro
rs
so
Sp
8V
ta
tc
ti
tl
tr
ul
wh
xh

I

1
XIII1
v
A28
Vi
111
X1V
IiI
Il
Vil
VII
Iv
IX
ViI
Vil

111
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REFERENCE MANUAL

Explanation

~Input lines beginning with a :." are %nterpreted as format control
( _ines containing a gormat“ request . Undef ined reguests are com~
pletely ignored. The break function associated with any reguest

can be su pressed by using the no-break cgntrol"character 7 in=

stead of . to indicate control lines. A break is the forced
output of a partially filled line.

In the following discussion numerical arguments are presented in

f.§everal symbolic forms: +N means that the argument may take the
‘orms N, +N, or —-N and that the corresponding effect is to set the
affected parameter to N, to jncrement it by N, or decrement it by N
respectively; —N means that the argument may take the form N or =N
and that the effect is to set the affected parameter to N or -iN.
Other capital letters are used for additional numerical arguments.
Single character arguments are indicated by single lower case
letters. Character string arguments are indicated Dby multi-
character mnemonics. The space character shown immediately after
the two character requests can be cmitted in those cases where the
first argument is numeric.

Certain requests that set a parameter value will restore the previ-
' susly set value, if no new value is specified; only the most recent
previous value is saved.

I. Page control

Top and bottom margins are not automatically provided; it is neces-
sary to define two macros and to set traps for them at lines 0 (top)
and -N (from the bottom). See Section V and Tutorial Examples. .

Request Initial 1If no Cause
Form Value Argument Break Explanation
“.pl 2N N=66 N=66 no Page Length set to N lines (total
(?‘\ lines on whole page).
«bp N N=1 - yes Begin Eage. The current pagye is

ejected and a new page is begun.
If +N is given, the new paye, number
will be +N. See request ns .

«pn AN N=1 ignored no Page Number. The next page (when
-~ it occurs) will have the page
( number #N. -

«p0 N N=0 N=prev no Page Oftset. 2N spaces are

prepended to each output 1line;
( i. e. the page image is moved i
spaces to the right.

"—"
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.ne N - N=1 no NEed N lines. If the distance, D,
to the next trap line is less than
N, D blank lines are output. 1f
there are no remaining traps on the
page, D will be the distance to thess
bottom of the page. See Section V.

II. Text Filling, Adjusting, and Centering

The default £ill mode is to £ill output lines; input words are taken
from the next input line or output words are deferred until the next
output line to produce output lines that are full but within the
current line length size. The default adjust mode is to adjus%_\
lines for a uniform right (as well as left) margin; if a fully
formed line contains fewer character positions than the current line
length, the blanks between words are expanded to achieve the current
line length. Both of these processes may be turned - off. During
£illing hyphenation is automatically attempted when the next word
does not fit on the line; this process may be turned off also.

Request Initial 1If no Cause

Form Value Argument Break Explanation
«br - - yes Causes a BReak. The £filling of the

line currently being filled out is
stopped and the line is printed.
Text lines beginning with spaces or
tabs converting to spaces also
cause a break. An empty text line
(blank line) causes a break. .

i £111 - yes FIll output lines. Subseguent out-
put lines are filled.

nf £ill - yes NoFill. Subsequent output lines
are neither filled nor adjusted.
Input text lines are copied direct-
ly to output lines without regard
for the current maximum line lengtp=,
(see request 11 ). Normal inpu.
and output translations occur (see
Sections VI and VII).

.ad ¢ adj,norm adjust no ADjust mode is turned on. 1If £ill
mode 4is not.on, adjustment will be
deferred until fill mode is back
on. If the adjustment type indicaZz
tor character, ¢ , is present EH’\
adjustment type is changed; if ¢
is n , the normal (default) is
restored - both margins will be
adjusted uniform; if c is r,
only the right margin is adjusted =
the left margin will be ragged; if

-1-
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LU )

is "c", the line is centered -
both margins will be rayged.

«na adjust - no NoAd just. Adjustment is turned
off; i.e. the lert margin will be
uniform and the right margin wiil
be ragged. The adjustment type 1is
not changed. Output line f£illing
will still occur if £ill mode is
on.

.ce N off N=1 yes CEnter the next N input text lines
within the current line length. A
break automatically occurs after
each line. If the input line is
longer than the 1line length, it
will be left adjusted.

III. Line Spacing and Blank Lines

The default line spacing is single space. Line spacing may be
dynamically set and reset to provide any desired spacing. When not
single spacing, the additional blank lines are put out arter each
ogtput text line. Blocks of one or more blank lines can be request-
e L]

Request 1Initial 1If no Cause

"Form Value Arqument Break Explanation

«ls &N N=1 N=prev no Line Spacing is set to #N. If the
line spacing is N, MN-1 blank lines
are put out after each generated
output line. The occurrence of a
line trap will terminate spacing.

«8D N - N=1 ves Skace N lines or to the next trap
line or to the bottom of the page,
whichever is less. Ir the no-space
mode is on, no spacing occurs.

«lv N - N=1 no OR-

eSSV N - N=1 no SaVe N lines. If the distance to
the next trap line is equal to or
more than N lines, N lines are out-
put. No-space mode has no effect.
If this distance is less than
lines, no lines are immediately

output, but N is remembered Ior

later output (see request os ).

N -1 - - no Output Saved block of blank 1lines.
No-space mode has no efifect. Used
to £inally output _a block of lines
requested by the sv request.

-8-

o/
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«ns space - " no No-Space mode turned on. When  on,
the no-space, mode inhipits sp
requests and bp reguests without

a next page number. The no-spac{‘\

mode is turned oft when a 1line of

output is produced.

. IS - - no Restore Spacing. %he no-space mode
is turned off.

Blank text line. - yes Causes a break and output of a
’ " blank line exactly like sp 1 . 7~

«xh off - no EXtra-Half-line mode 1is set on.
When this mode 1is on each output
line has an additional half-line-
forward control sequence (escape-9)
appended. If single spacing is in
effect, the net effect is to cause
1.5-1line spacing. NKOFF is other-
wise unaware of this mode so that
it is necessary for the user to set
the page length, margins, etc. to
2/3 of the actual vertical white
space wanted.

IV. Line lLength and Indenting

Requests are provided to set and reset the line length ana the ex-
tent of indent. The line length includes any indent spaces but does
not include page offset spaces. As long as £ill mode is on, the
length of text on an output line is less than or equal to the line
length minus the indent (see Section I1).

Request 1Initial 1If no Cause

Form Value Argument Break Explanation

«11 #N N=65 N=prev no Line Length is set to i, ~

«in N N=0 N=prev yes INdent is set to ih. If the line
length is L and the indent is N,
N spaces are put out at the begin-
ning of each output 1line and the
text on the remainder of the line
is constrained to L-iv print posi-
tions.

«ti N - N=1 yes Temporary Indent. The next output

text line will be indented b
spaces (#N with respect to the
current indent). The current in-—
dent is not changed. '
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v. Macros, Diversion, anc Line Traps
A macro 1is a named set of one or more lines that may pbe invoked by
name or by the advent of having output the Nth line on a page. Mkac-
names are one OrI two characters long and may usurp previously
. .fined reguest nameg or macro names. Macros are defined (gr "rede-
fined) by g§he,6 de request or by output diversion (see di ). A
pacro named ab may be invoked by an input line beginning with
.ab j; the rest of the line may contain up to nine argument strings.
in addition, a trap may be set Qn the Nth output iine on each page
to invoke the macro (see wh ). Macros may contain arbitrary re-

quest and text lines.

f.unest Initial If no 'Cause
Form value Argument Break Explanation
.de XX - ignored no DEfine or redefine a macro with the

one or two character name XX
The contents of the macro begins on
the next input line. Input 1lines
are copied until the definition is
ger@inated by a line beginning with

ce o No interpretation of the

input occurs except that normal

input translations occur (see Sec-

tion ViI). A macro may contain

de requests | provided the

- . corresponding .. ijs concealed tQ
prevent COpY, termination; \\..

will copy as \.. and be reread as

«IM XX - - no ReMove macro name. The macro name
‘ XX is removed from the request
name list. Subsequent invoc¢ations
of .the macro will have no effect
unless the name is defined again.

- .41 XX - end no Divert output into the magro“named
: XX o The macro name XX is

ew -—-- {re)defined at this point. Normal
text processing occurs during
diversion except that page offset—
ting is not done. The, diversion
ends when the request di is en-
countered without an argument.
Diversions cannot be nested. The
number of output 1ines created dur-
ing diversion is kept in a number
register (named dan ) for "possible
Jater use (see request ch ).

.wh =N xXx - no WHen (after) ougpuf line =N occurs
invoke macro XX . Any previous

- 10 -
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macro planted at line =M is re-
placed by XX . N is the line
number measured from the top begin-
ning with one. -N refers to the
Nth line from the bottom; 4if the ©
page length is 66, line -1 is line
66. N=0 will set a trap at the
beginning of a page and must be
used for headers. If no macro name
is given, the trap planted at line
=N, if any, is removed.

«Ch =N =M . - no ., OR- 7~
«Ch xx =M - no OR- -
«ch =N vy - no OR- :

eCh xx y .- no CHEange the trap planted at line =»

to occur instead at line. =M.
Alternatively, change the line at
which the macro xx is planted to
be =M. If no trap exists at line
=N, the request is ignored. 1If
instead of M, some non-numeric
character Y is given, the trap
line number is decremented by the
number of lines resulting from the
most recent output diversion, un-
less such decrementing would result
in a number corresponding to a line
on the current page prior to or
equal to the current number of
lines output plus the current line
spacing.

When a macro is invoked as a request the request line may contain up
to nine arguments separated by blanks. If the desired arguments
won’‘t fit on a line, a concealed new-line may be used to continue on
the next line (see Section VII). If an argument contains blanks, it
must be surrounded by double-quotes. For example, -~

XX arg1t "a r g 2" arg3

calls macro xx with three arguments. Each time a macro is invoked
any arguments available at that level are pushed down and any new
arguments are made available. No arguments are available at the top
(input file) level. The arguments available at the current level
are invoked (i. e. included in the current input) by

7~

\$N

where \¢ is the argument indicator and N is an digit from 1 to 9.
If the invoked argument dogsn’& exist, a null string is included,
If a macro is to contain \$8N , it is necessary to coaceal the \s
when the macro definition is being,  copied; \\sh would copy as
\$N . For example, the macro xx may defined by

-11 -
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.de XX
Today is \\$1 the \\s$2\\s3.

and called by

~

{ .Xx Monday 14 th
to produce the text

Today is Monday the 14th.

f_\VI. Number Registers
It is possible to define and use

sequence-number sections, paragraphs, lines, etc.

may be used any time a number is
one or two character names.
sequence

\na or \n+a
\n(ab or \n+(ab

where '"\n" is the -
character(s) (unless + or ()
and where

e »
number character

a" or "ab" is the number register name. The +

number registers to automatically
A number register
expected. Number registers have
A number register is invoked by the

(one character name)
(two character name)

indicating that the next
number register
in the

is the name of a

second example. specifies that the register is to be auto-incremented

prior to use. The (

the presence of a two character name.
converted to decimal,

Roman and interpolated into the input stream.
is used within a macro definition, the number will be in-

gister |is

ter "\n
voked at the time the definjitjon
by an additjonal preceding
ter as \\n

voked,

i Request Initial 1If no Cause
(= £orm Value Argument Break
NI a iN :M - no
«nr ab N =M - no

(=~
sNC C \n \n no

will delay number invocation until the

in the two character name examples indicates

when invoked the number re-
lower—case Roman, oOr upper-—case
If the number charac-

is read unless the \ 1is preserved

\'; i. e., expressing the number charac-

macro is in-

Explanation

OR-

Number Register, definjtion or
modification. a or ab is the
register name, The register is

(re)set to +N. The increment to be
used for auto-incrementing is set
to -M.

Number Character jis, set ,to .C .
For example, if c = X, Xa
will invoke the register a .

-12 -
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«ar arabic - no OR~-
« YO arabic - no OR~
RO arabic - no Number registers will subsequently

be converted into Arabic, lower
case Roman, or upper case Roman
respectively. This number converJ’\
sion mode also applies to the page
number ¢onyersion in titles (see
request tl ).

Clearly, "+" and "(" cannot be used as number register names. In
addition, there are regeryed (internally defined) names: |3 1is the
current page number; dn is the number, of outpuf lines processed
during the last diversion (see request di ); and nl s the number”™
of lines actually output on the current page. :

VII. Input and Output Conventions and Character Translations

Certain character translations occur both when the input file is
read and when stored macros are invoked and reread.

Tabs and leaders. Horizontal tab characters are replaced by strings
of space characters according to the current table of pseudotab set-
tings., In addition, a leader character (ascii soh ) is replaced by
strings of dots ( . ) according to the same pseudotabs. A tab or
leader character occurring on or after the largest pseudotab stop is
replaced- by one ‘space or dot respectively. The characters used in
the string replacments and the pseudotab settings may be changed.

Request Initial If no Cause
Form Value Argument Break Explanation

«ta N,Myc0s none no PseudoTAbs are set to columns
N,M,... Default pseudctabs are set
to 9,17,25,.04,73 (i. e. tabs are
worth 8 spaces); a maximum of 13
pseudotadb stops may be set. Tabs
occurring at columns beyond the
current tab table are replaced by &
single  character. The value’
N,M,etc may be separated by commas,
spaces, or any other nonnumerics.

.tc ¢ space space no Tab replacement Character is set to

¢ or reset to space.

lc ¢ . . no Leader replacement Character is set

to ¢ or reset to .. . : Foame

Underlining and other overstriking can be achieved by backspacing
and overstriking with the desired character(s). Because words
separated by spaces are the entities being processed, it is unwise
to backspace over a space that may later be enlarged by line adjust-
ment or even taken as a good place to end an output line. Because

- 493 -
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underlining is common, provision
.nput lines.

Request Initial I1f no Cause
» Eorm Value Argument Break

+Jul N T - Nzt no
-~

w ow o ® ] )

Control gharacters { .

with . are taken to be NROFF
ginning with
reguest is
characters may be changed.
that a
text.

Request Initial If no Cause

Form Value Argument Break
«CC C . . no
.c2 ¢ ’ ’ no
AL N - N=1 no

exists for automatic underlining ot

Exglanation'

UNderline the next N input text
lines. ©Only alphanumeric charac-—
ters are underlined. If N > 1 is
used, it must be realized that mac-
ros invoked by line traps may be
interpolated into the input within
the span of N text lines. If the
macro switches environments (see
request eV ) or if the macro con-
tains only control requests, O
misplaced underlining will occur.

beginning
Lines be-

Oordinarily input lines
request (control) lines.

are also taken to be request lines except that the
inhibited from causing 2 break.
In addition, it is possible to
certain number of input lines are to be taken literally as

Both of these control
specify

Explanation

The basic Control Character is set
to ¢ or reset to o« o Use of
this request to temporarily change
the control character can result in
requests in 1ine—trap—invoked mac-
ros being misinterpreted.

The nokreak control character is
set to ¢ or resgt to ‘", See
warning under ¢cC .

Accept the next N input 1lines at
the current input level (or higher
ljevels) as literal text.

Another way to have lines beginning with control characters inter-

preted as text is to use the tr

~~. Escape conventions. A number
. provided to enable
graphical input of nongraphical

typeable characters.

congrol chagacter, (so) 1is "shift out ,

is newline .

inputting characters

In the following (esc) represents the

request (described later).

of graphical escape conventions are
ordinarily transformed,
characters, and inputting sgme Rnony
escape

(si) is shift in , and (nl)

- 14 -
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Actual Interpre-
Input tation Explanation
\d (esc)9 Half-line forward.
\u (esc)8 Half-line reverse. -~
\r (esc)? Full-line reverse. .
\x (so) Shift out (extra characters).
\y (si) Shift in (normal characters).
\t Tab Untransformed horizontal tab.
\1 Delete Delete character.
\n cosas Number register follows (unless
redefined; see request nc ).
\$ coes Argument indicator (see Section V).
\! cocs Transparent throughput indicator N
(see later). :
\\ \ Backslash (uninterpreted as graphical escape).
\(nl) ignored Concealed newline character.

A \ folloyed by any character other than those above is ignored; for
example, \a is just a .

Model 37 teletypewriter functions represented by (esc)-character
sequences are retained provided the character is 1, 2, 3, 4, 7, 8,
or 9.

Number arithmetic. A simple form of arithmetic eXxpression can be
used anywhere that a number is expected while processing a request.
The operators permitted are + {addition), —- (subtraction), * (multi-
plication), / (division), and unary minus. Evaluation is from left
to right and no grouping is permitted. For example, if number re-
gister x contains -4, the number 7%\na+2/13 evaluates to -2. It
should be remembered that in certain contexts an initial + or - |is
taken as an incremental designator.

Output translation. Provision exists for specifying a mapping of
any character into any other character. All text processing takes
place with the original character and the translation occurs at the
moment of output. :

. 7
Request 1Initial 1If no Cause
Form Value Argument Break Explanation
+tr abcd....s - no IRanslate. “a" will be mapped jnto

b, c will be mapped into 4 ,
etc. If an odd number of charac-
ters is given, the last one will be
mapped into space. : -~

A common use of the  tr request is to provide nonadjustable spaces.
When normal £illing and adjusting is done the space between words is
what is adjusted to adjust a line and is what indicates where line
splitting may occur. A .tr » which specifies that be mapped
into a space during output, permits tying two or more words together
so that they will neither be moved apart nor split across two lines.
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ixamples -might be "Fig. 12 4 "Mr.~Smith", and ""ex =y . IE the
tab replacement character 1is changed to oné that is in turn output
translated into space, then rabs effectively produce nonadjustable

mce.

Transparént Throughput. An input 1line bggigning with a "\1" is
transparently output (except for the jnitial '\l ); Do translations
occur, nor does any other processing take place. This mechanism 15

used to pass control jnformation to a post—processor or to pass
NROFF requests to a macro during a diversion.

vIiIiI. Hzghenation.
e .

- .ne. automatic hyphenation may be turned both off and on. When on it

may be suppressed for a single word. In addition, the permissible
hyphenation points within a word can be specified by imbeading 2
hyphenation indicatorAcharacter within a word.

Request ‘Initial If no Cause
Form value Argument Break Explanation
.nh on - no No Hyphen. Automatic hyphenation

is turned off. Wwords containing
hyphens (ee g» mother-in—-law) may
still be split across lines.

+hy on - no HYphenate. Automatic hyphenation
’ ’ is turned on.

.he ¢ none none no  Hyphenagign indicator character is

set to ¢© o©or removed. During text

processing the indicator is

suppressed and will not appear in
the output. Prepending the indica-
tor to a word has the effect of
preventing hyphenation of that
word. '

™ 1x. Three Part Titles.

A titling function provides for automatic placing of three fields.

respectively at the left, center, and right of a specitied title
l1ine length. Use of tl has no effect on ' current line accumula-~
tion. .

Request Initial If no Cause
(‘\ Form value Argument Break Explanation
.tl '1eft'center’right' no  Title, The strings represented by

left , center , and right are
respectively left adjusted, cen-
tered, and right ad justed within
the current title length. Any of
the fields may be empty. If the

-16 =
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character % 4is found within any
of the fields it is replaced by the
current page number in the current
number style, (see requests ar ,
ro , and RO ). .Any graphic char<" ™
acter may be used in place of the
field delimiter ° . '

.1t N N=65{ N=prev no  Length of Title. The length of
lines and titles are maintained
separately.

:tl" is usually used within header and footer macros. For example/™
Jtl ‘- % -''" will print the page number in the center of the
title length.

X. Output Line Numbering.

Automatic sequence numbering of output lines may be turned both

on and off. When on, a line number is prepended to the other-
3 wise unaffected output lines. Blank 1lines are not numbered.

The prepended entity has the general form: (I spaces of number

indent), (a three digit number with leading zeros printed as
6 blanks), (S separating spaces). In additionm, it can be speci-

fied that only those line numbers that are multiples of some

number M are to be printed (the others will appear as blank
9 numbér fields). The parameters I, S, and M are controllable.

Request Initial 1If no Cause .
Form Value Argument Break Explanation
.nNm tN M S I off no Number Mode. If N is given, line

numbering is turned on; the £first
line numbered is numbered #N. If
any of the remaining parameters are
given, they will Dbe set to the
given values; an alphabetic charac-
ter causes the corresponding param-—
_eter to be unaffected. Defaul”
values are M=1, S=1, and I=0. 1In
the absence of all arguments,
numbering is turned off; the next
line number is preservea for possi-
ble further use.

«np M S I reset no Number Parameters are set or reset
to default values (see above) ip™
the absence of all arguments.
Individually absent parameters (or
specified by an alphabetic charac-
ter) are unchanged.

As an example, the paragraph portions of this section are num—
bered with M=3: .nm 1 3 was placed at the beginning; .am was
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‘ .42 placed at the end of the £first paragraph; ,and ".nm +0 was

! placed in front of this paragraph; and .nm finally placed at
the end. Line lengths were also changed to keep the right siade
15 aligned. Some other examples are: .nm +5 5 x 3 turns on
- numbering with the line number of the next line to be 5 greater
{ than the last numbered line, with M=5,"with spacing S untouched,
18 and with the indent I set to 3; .np 3 sets M=3 and leaves S

and I alone.

XI. Conditional Input Line Acceptance

Request Initial If no Cause
~.Form Value Argument Break Explanation
. «if c anything - ‘ no OR-
.if tc anything - no OR-
.if N anything - no OrR- “
.if IN anything = no IF. anything is an arbitrary
- input line; it can be either text
or a request, c is a one-

¢haracter, puilt-in condition name.
N" is any number; it can be an
expression involving number regig-
ters. 1If the condition is true ,
or if the number is greater than
zero, the remainder ,Of the line
containing anything is accepted
as input, otherwise the rest of the
line 1is %gnored. . hny spaces in
front of anything are ignored,
If c or 'N' are prefaced by !
(not), the line 1is accepted when
the condition is false - or the
number is less than or equal to
zero.

Built-in Conditions.

—enm—

~~ Name Meaning
o The current page number is odd.
e The current page number is even.

Some examples are:
.if e .tl ‘Even page %’
~ outputs a title if the page number is even;j and
( - «if !\na-\nb .ab

invokes the macro "ab" if the number (\na-\nb) is zero or negative.

- 18 -
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XII. Environment Switching.

A number of the parameters that contrqQl the text procCessing are
gathered together into an environment which can be switched by tég\
user,

Request 1Initial 1If no Cause

Form - Value Argument BreaExplanation
.ev N N=0 N=prev no EnVironment is switched to environ-.

ment N; There are 3 environments; N
can be 0, 1, or 2. )
- ~
The different environments all have the same initial default parame
ter values, Parameters within an environment are those associated
with:

line spacing underline count request control chars

line length centering count number register indicator char
indenting line numbering tab replacement char

adjusting pseudo tab table leader replacement char
£illing hyphenation control partially collected lines

title length

Everything else is global =- i. e. not switched when environments

re. Examples of global entities include the page offset, page
numbers, current line number, number registers, line trap tables,
and macro definitions. It may be noted that partially collected
lines are kept with an environment so that environment switching
prevents the next break from printing the previcus environment ‘s
partial line.

XIII. Insertions from the Standard Input Stream

The input stream in NROFF can be switched to the System Standard

Input stream, which normally is the user’s keyboard. The input

stream is switched back to its original sqQurce yhen two newline

characters in a row are encountered (i. e. an extra blank line is

found). This mechanism is useful for form-letter-like document#
tion. With UNIX’s ability to switch the Standard Input to a file,

insertions can be stored in a file.

Request 1Initial If no Cause
Form Value Argument Break Explanation
«rd prompt no prompt no ReaD insert. NROFF input is

switched to UNIX Standard Inpys,
until two newline characters in
row are found. The extra newline
is thrown away. A delete charac-
ter will also end insertion. 1If
prompt , an arbitrary character
string  without blanks, is given,
prompt is written out on the
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user’'s typewriter to indicate that
the input is requested. Because

rd behaves like a macro, argy~
ments may be placed after prompt .

-~ .
ex - - - no EXit. Text processing is finished
( exactly as if the input file ended

and there were no more input files.

The contents of "prompt“ should be chosen to suggest what or which
jnsertion is currently wanted., Ordinarily prompting is used when
the output document is being sent to a file as a . result of having

f_\switched the UNIX Standard Output to a file. A quiet mode may be
set when NROFF is invoked by giving a -q argument that prompts
with a bell only and turns off echoing keyboard input so that inser-—
tions may be made while the document is being printed. Prompting is
automatically suppressed if the UNIX Standard Input has Dbeen
switched to a file.

If the text to be formatted is in the file "letter“ and has "ra”
requests, :

nroff letter >doc

invokes normal prompting and puts the resulting document into the
file doc .

nroff -q letter °

prompts with a bell and allows inserting while the document is being
printed. :

nroff letter <inserts

suppresses prompting and reads the inserts from the file “inserts .

Multiple copies of a processed letter are easily optained by caus-

ing letter to reinvoke igself by means of the nx request (see

below) and including an eXx request in an insert after the end of
jm, the last letter.

{
XIV. Input File Switching

At any given instant, input is taken from either the current input
file (the top input level) or from a macro (at some macro invocation

level).
Request Initial If no Cause
( ' Form value Argument Break Explanation
«80 filename - no Switch Source file. Input at the

top (input file) leyel is switched
to the file named filename . The
current input level is not changed.
Wwhen the new file ends, input is
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again taken from the original> file
beginning with the line atter the
so request. '

«nx filename - - no NeXt file is "filename . No furth-
er input is taken from the curren
input file (or, current input
level); filename becomes  the
current input £file and the input
level is popped back to the top
(input £file) level. This request
may be used to repeatedly process
the - same file by having the

nextfile be itself. 7~
XV. Miscellaneous
Request Initial If no Cause
Form Value Argument Break Explanation
ig - - no IGnore. Input lines are ignored ugp

to and including the next input
line beginning with .. «

£l - - no Flush output buffer. This request
is useful for debugging request
sequences because it can be used to
force output that typically would
be buffered and hidden.

.ab - - no ABort. This request causes an ICT
trap and causes a ccre image to be
producad. It is wused <for NROFF
debugging.

-21 -
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TUTORIAL EXAMPLES
Introduction

The following examples will range from the provision of simple
headers and footers, to the provision of more general ones, to pro-
gramming multi-column output, and finally to programming for foot-
notes, The -term programming is used here because using NROFF is
more like building upon a framework of basic features than 1lixke
choosing from a list of specific features. For example, NROFE has
no built-in footnote mechanism, but such a mechanism can be ‘pro-
grammed using the basic macro, diversion, environment switching,
and line-trap mechanisms. Nonprogrammers and others who may not
want to prcobe NROFF possibilities should find it relatively easy to
use NROFF for simple formatting jobs: such as documents requiring
straightforward header and footer designs. To use footnotes it is
only necessary to include at the beginning of a document an avail-
able pre-canned set of macro definitions that implement a footnote
mechanism. Similar pre-canned macros are available for multi-column
output.

I. Beaders and Footers

The material that fills the space between, ,the top of a page and the
beginning of the running text is termed a "header and is typically
relatively constant from one page to the next. The material that
fills the space between the bottom qf the running text and the bot-
tom of a page is termed the "footer'. It is necessary to define two
macros —— one each descrlbing the header and footer respectively.
Then it is necessary to specify at what llne on the page they are to
be invoked. For example

.de hd
‘sp 6

«ns

.de fo
'bp

Wwh =7 fo

describes a header macro named hd" which produces 6 blank lineg
(without causing a break), and describes a footer macro named _fo
that will simply eject the page (without causing a break). The wh
requests specify that hd is to be invoked after line 0 (making
hd" a header) and that fo 4is to be invoked after the 7th line
from the bottom (producing 6 blank lines). The break suppression

{# (using the ') prevents what is left over from the last line print-

(

ed on a page from being printed by the occurrence of a break. The

.ns turns on the no-space mode that suppresses blank lines that
aould result from the accidental occurrence of an .sp N" exactly at
the location of the intended first output text line on each page or
from a line spacing greater than one.
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The line trap at line zero on the first page occurs at the first
encountered break function or when regular text is first
encountered; the definition of any header must occur before this if
it is to appear on the first page.

The sizes of these headers and footers could be parameterized by thf-\
following alternative definitions :

nr t 6

«nr b -7

ode hd

‘sp \\nt

.Nns

.de fo

'bp

.wh 0 hd

«wh \nb fo. -

which achieves the same end except that the margin sizeg are ini-
tialized in two number registers. , Using \\' in ‘sp \\nt results
in the stored definition of hd" containing ‘sp \nt causing the
top margin to depend each time on the then current value of number
register t 3 this permits eagy dynamic modification of the top mar-
gin by changing the register <t (using the nr request).  Dynamic
modification of the bottom margin requires the use of the <ch reg
quest prior to the desired  change; for example, .ch £fo \nb-3

pushes the 1line trap for £c up 3 iines. The footer can be ar-
ranged to resget itself by inciuding in the definition for fo a

oCh fo \\nb .

With the above kind of focter something like

.de pp
.tl ll-%_IO

wh —4 pp

~~
would place an independently positioned, centered page number on tr.
3rd line from the bottom.

A more typical header macro might look like

«de hd

‘sp 3 y

.tl "- -l'

‘sp 2 T

and produce a centered page number at the top of the page. Or like

- 23 -
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.de hd
‘sz i
oif e .t)l ‘Page %’’’
.if o .tl ‘’’Page %’
.tl ‘‘Some Title’’
‘sp 2

- NS

which produces a left adjusted pagé number on even numbered pages, a
right adjusted number on odd pages, and centers a title on the next
line.

Footer macros can of course contain more than a "‘bp" although it is
convenient for them to end that way to facilitate moving them
around.

.de fo

‘sp 2

.tl ‘‘Bottom Title’’
’bp

is a simple example.

The above examples all involved headers or footers which avoided
producing a break. The more general case is exemplified by

«de hd

ev 1

(Any kind of text and
text processing)

ev

which switches to another environment to avoid any conflict with the
main stream of text processing.

II. Multiple-Column Output

Multi-column output is achieved by having NROFF produce output that
can be folded or coverlayed to obtain page images with more than cne
column. An overlay program, OV, may be invoked at UNIX command lev-
el or as a pipe. OV reads an input file (or pipe) assumed to con-
tain pairs of 66 line page components and literally overlays succes-

sive page component pairs.

The attached Figure 1 shows an example of page layout that can be
used to prepare output for overlaying with OV to obtain double
column output. If the output page length is to be P lines, the page
length used during NROFFing would be 2P lines. The top half of this
double length pseudopage is generated with the normal header, with a
column-width 1line length, and with a zero indent. A line trap is
set at the last line of column cne to invoke a number of blank lines

-.24-
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“that will later overlay the real header and footer, and to set the
indent to offset the second column. The bottom half of the pseudo-
page is generated with an indent equal to the first column width
plus the desired spacing between columns and a line length equal to

two column widths plus the spacing. The header must reset the in-~%

dent. Any indent control within the text must be incremental in
form to avoid affecting the column indenting. The following set of
requests would arrange a page layout corresponding to that of
" Figure 1 (with an output page length of €6 lines):

‘pl 66%2
.de hd

3
oif \\n%-1 .t1 - % ="
JAif I\\n%-1 ‘sp
‘sp 2
‘11 =35
‘in =35

.de fo )

.tl 0‘- % _l'
IM PP

.de im
‘sp 6+6
‘1l +35
‘dn +35

.wh 0 hd

Wh =7 fo
wh =66=7 im
wh -4 pp
.br

o

Header fhd" is six lines long, produces a centered page number ou
every page but the first, subtracts 35 (column width plus column
spacing) from the indent to change back to column one (the indent
cannot be set negative so this effectively sets it to zero the first
time) and similarly decrements the line length. The macro im pro-
duces the 12 blank lines that will overlay the real hegader and
footer, and increments the indent by 35 spaces. Footer fo merely
ejects the page. Macro pp places a centered page number at th
bottom of the first page and removes itself. The actual overlayin.
c¢an be done two ways. The command sequence

nroff files Dtemp

ov temp
rm temp

- 25 =
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directs the outéut from NROFF into a _tempQrary file "temp" which is
- then used as input for OV; afterward temp is removed. The same
end can be achieved more easily by

nroff files Y>ow

which uses the UNIX pipe mechanism to direct the output of NROFF to
the input of OV. :

Because of the overlaying, many page layout alternatives can achieve
the same end, For example, manipulation of the page offset (see

po request) or the number indent (see nm request) can be used to
separate columns. In addition the basic approach can be extended to
apy number of columns. Four column output, for example, is obtained
by overlaying twice, and eight columns by overlaying three times.
The following request set arranges for three column outputj the
details are left for the reader to examine.

‘pl 66*4
.nAr i 18

2
11 -\\ni+\\ns#*2
‘in -\\ni+\\nsf2

.de fo

«.de im

‘sp 6+6 .
11 +\\ni+\\ns :

‘in +\\ni+\\ns

.wh 0 hd

+wh =-66%¥3=7 im

Wh =-66%2-7 im

.wh =-66-7 fo

+br

The total processing is accomplished by

nroff f£iles Yovdovd

III. Generating Footnotes

The programming example to be discussed here implements a fairly
general footnote mechanism. Cne aim is to define a set of macros
that permits simple user demarcation of footnote content. A user of
the footnote macros to be described needs only to include the fol-

- 26 -
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lowing
.fn .
(Any kind of text and
text processing) 7~
.ef

as clgse after the point of footnote reference as posgsible. The
macro f£n" indicates the beginning of the footnote, anf ef indi-
cates end of footnote. The footnote text is processed in another
environment while being diverted for later use.

A usable footnote program is: ~
nr m =7 .de £x
«de hd adi fy
‘sp3 , .nr z 1
otl ‘e % =’ )
“sp2 .de fn
nr X 01 .di \n+x
nry 01 evi
.if \n(dn .if \nz .fz «if !'\nx-1 .fs
nr z 0 ) .o
.ns .de £s.
0 .tiO
.de fz .
.En .br
.nf e e
ofy +de ef
.fi «br
ef v
e .di
.de fo .¢h fo x .
v .o
.nf «wh 0 hd
«1Ff \nx .xf wh -7 fo
.di .ch fo 500
ev «wh -7 £X _
.ch fo \nm - -—- - ~ch fo =7 ~
Obp
.de xf
AR+
.Irm \ny

oif \nx-\ny .xf£

(cont. next col.) o~

The size gf the bottom margin is specified in number register "m".
The header hd "igitializes two registers, x and y , at the  top
of every page; X is the basic per-page footnote counter and y 1is
used during footnote output. The conditional invocation of macro

f2z reprocesses the remainder of any footnote that did not f£it at

the bottom of the previous page. The footer switches environments:

- 27 -
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.and then tests whether or not any footnotes were Rrocessed and if

so, invokes xf . Afteryards the line trap for fo is reset to
line m . The macro xf expands each footnote, removes it, and, if

any remain, it invokes jtself. The macro f£x , planted at line m ,

M~ will save the portion of the last footnote that didn‘t £it. The

{

begin-footnote macro fn" diverts the footnote to a macro whose name
is generated by autoincrementing register X and switches environ-
ments. If the footnote to be"prgcessed is the first one on a page,
the“fogtnote separator macro fs is invoked. The end-footnote mac—
ro ef resets the"engironment, ends the diversion, and pushes up
the line trap for fo to account for the size of the footnote. The
wh" and ch requests plant the header trap at line zero, plant the
footer trap at 1line m o, mgve"the footer trap somewhere past the
page length, plant a trap for £fx at line m , énd“finally move the
footer trap back. The two macros _fo, and fx' are effectively
planted at the same line; the trap for £fx can occur only if the
footer trap is moved up by the occurrence of a footnote, because it
is further down the internal ling trap listj it  was necessary, to
temporarily move the trap for fo to avoid fx replacing fo at
that trap. ‘

It is left for the reader to examine the further details of this
example.

/elv F- O sramnn
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Figure 1
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]
Header (H lines)
]

]
XXAXXXKXKXAXX

XX KXAKXRAKXK XX
KXXAXXXXXXX
KXXXAXXXKX KX
AAXXAXKXKX XXX
XXX XXX
XXX C XxXxX
XXX 0 xXxxX
XxXx L xxx
XXX XXX
XXX 1 XXX
XXX RXX
RXXRXAAXXXX
KXXAXXXX XX
ARXAXKKX XX
XKXXRXKXX XX XX

XAXXXKXXXXX Line # = ~P-F-1

]
- Space = (H + F) lines
1

XXXXXKXXXKXX
XXXXXXXXXX
XXAKXXXXXX
AXXXXXXXXX
XXAXXXXXXXXK

XxXX
xxx C xxx
XXX
XXX

(o]
L xxx
2

1
Fo?ter (F lines)

—

Fig. 1. NROFF page layout
overlay production of double column output

(page length P lines).
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