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Introduction

This handbook, a memory jogger for accomplished users, reviews the commands and
features of the DOCUMENTER’S WORKBENCH Software. If you need more informa-
tion, refer to the User’s Guide or to the Technical Discussion and Reference Manual.
If you are a beginner with the DOCUMENTER’S WORKBENCH Software, you might
want to refer to the Handbook for New Users.

This handbook is organized as follows:

® The "Alphabetieal List of Commands" section briefly describes the purpose of
each formatting command, presents its command line syntax and describes
what its options do.

® The "mm Macros" section summarizes the macros for preparing and formatting
documents using the mm macro package.

® The "mv Macros" section summarizes the macros for preparing and formatting
view graphs and slides using the mv macro package.

® The "man Macros" section summarizes the macros for preparing and formatting
descriptions of commands in the style of UNIX manual pages using the man
macro package.

® The "nroff/troff Requests" section lists requests recognized by the nroff/troff
formatter.

®m The "Preproceseor Commands and Macros" section lists commands and macros
you use with the tbl, eqn, neqn, and pic preprocessors.

®m The "troff Characters" section presents the special characters available with
troff.

This handbook observes the following conventions when discussing command syntax:

[] encloses an optional argument
O encloses the default value for a register or string
{} encloses a list of arguments from which one should be selected

italic text shows where you may substitute appropriate values

bold text shows where you must type exactly what is specified
Some sections of this handbook use additional conventions. These will be explained
where they are used. You will have to check with your system administrator to deter-

mine which of the output devices listed in the command descriptions is locally avail-
able.
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Alphabetical List of Commands

checkmm checks how you use Memorandum Macros (mm) and tbl and eqn del-

imiters
checkmm [files] [—]

(Also, see the "mm Macros" section.)

interprets files created by troff for the Autologic APS-5 photo-
daps [=b] [=r] [=t] [=w] [=h string] [=e list] [=s n] [==] [files] [~]
reports the number of 8.5x11 inch pages generated by the current job

directs output to the standard output instead of the typesetter

prints pages whose numbers you give in the list; separate page
numbers or page ranges in the list with commas (e.g., 3,7-10)

diffmk compares oldfile and newfile and generates diff_file, which
when formatted, highlights the differences between the old and new

interprets files created by troff for the Imagen Imprint-10 laser printer

prints pages whose numbers you give in the list; separate page
numbers or page ranges in the /ist with commas (e.g., 3,7-10)

daps
typesetter
-b reports whether typesetter is busy; does not print output
=r
-t
-w waits for typesetter to become free, then prints output
- =h string prints siring in the current job’s header
—o list
. =8 n stops after every n pages of output
—— delimits the end of options
- reverts to the standard input
diffmk marks differences between two versions of a file
diffmk oldfile newfile diff_file
files. oldfile or newfile may be standard input.
di10
di10 [—o list] [=t] [==] [files] [=]
—o list
-t

directs output to the standard output instead of the typesetter
delimits the end of options

reverts to the standard input
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Alphabetical List of Commands

translates eqn control lines into code that troff can use to typeset

(Also, see negn in this section and information about eqn in "Prepro-

does not load the standard define file from /usr/lib/grap.define

eqn
mathematical symbols
[=d xy] [=p n] [=s n] [~€ n] [=Ttry_type] [==] [files] [~]
—d xy sets delimiters to x and y
-pn changes point size factor n of subscripts and superscripts
—-sn changes point size to n
~fn uses font number n
—Ttty_type formats for device #ty_type
—_— delimits the end of options
- reverts to the standard input
cessor Commands and Macros.")
grap typesets graphs
grap [=1] [==] [files] [~]
-1
—_— delimits the end of options
- reverts to the standard input
hyphen finds hyphenated words
hyphen {[files] [—]
- reverts to the standard input
macref produces a cross reference listing of macro files
macref [=t] [=s] [=n] [—=] file
-t prints macro table of contents
-3 prints symbol-use statistics
-n causes one line to be output for each reference to a symbol
- delimits the end of options b
mm

calls nroff to format files containing mm macros. (The following
printer options also work with the nroff command except where
noted. Check with your local system administrator about any special
printers.)

mm [—e] [—=rAn] [—t] [=c] [=E] [=12] [=Tuy_type] [files] [~]
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Alphabetical List of Commands

4

—-e causes nroff to call neqn; also causes neqn to read the
/usr/pub/eqnchar file

—rAn sets register A to n

-t calls tbl

-c calls col (see col(1) in the UNIX System V User’s Reference Manual)

-E calls the —e option of the nroff formatter

-12 uses the 12-pitch mode; the pitch switch on the terminal should be set

to 12 if necessary

—Tity_type prepares output for device tty_type. Legal values of tty_type include:

2631 Hewlett—Packard 2631 printer in regular mode

2631-c Hewlett-Packard 2631 printer in compressed mode
2631-e Hewlett-Packard 2631 printer in expanded mode

300 DASI-300 printer

300-12 DASI-300 terminal set to 12-pitch (12 characters per inch)
300s  DASI-300s printer (3008 is a synonym)

300s-12 DASI-300s printer set to 12-pitch (12 characters per inch) (300S-12
is a synonym)

37 Teletype Model 37 terminal (default for the nroff command)
382 DTC-382

4000a Trendata 4000a terminal (4000A is a synonym)

450 DASI-450 (Diablo Hyterm) printer

450-12 DASI-450 terminal set to 12-pitch (12 characters per inch)
832 Anderson Jacobson 832 terminal

8510  C.ITOH printer

Ip generic name for printers that can underline and tab. (All text
using reverse linefeeds, such as those having tables, that is sent
to Ip must be processed with col.)

tn300 GE Terminet 300 terminal

X printers equipped with TX print train

(Check with your system administrator for a list of locally sup-
ported devices.)

- reverts to the standard input

mmt calls troff to typeset documents containing mm macros

Em?t [—e] [=xAn] [=t] [=p] [~g] [=Tuty_type] [=Ddest] [~a] [~2] [files]
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Alphabetical List of Commands

-—e calls eqn; also causes eqn to read the /usr/pub/eqnchar file
—rAn sets register A to n

-t calls tbhl

-p calls pic

-g calls grap (which calls pic)

—Tity_type creates output for device rty_type. Supported values for tty_type are:

aps creates output for an Autologic APS-5 phototypesetter

i10 creates output for an Imagen Imprint-10 laser printer
=Ddest  directs output to troff device dest. Supported values for dest are:

4014 - directs output to a TEKTRONIX 4014 terminal

i10 directs output to an Imagen Imprint-10 laser printer
—a calls the —a option of troff
-z invokes no output filter to process or redirect the output of troff
- reverts to the standard input
mvt calls troff to typeset view graphs and slides containing mv macros

mvt [—e] [=t] [=p] [=g] [—a] [=Tuty_type] [=Ddest] [=z] [—p] [troff
options] [files] [=]

-e calls eqn and has it read the /usr/pub/eqnchar file

-t invokes tbl

-p invokes pic

-g invokes grap (which calls pic)

—a directs output to your terminal using the —a option of troff

=Ttty_type creates output for device fty_type. Supported values for try_type are:
4014  creates output for a TEKTRONIX 4014 terminal

—Ddest directs output to troff device dest. Supported values for dest are:
4014  directs output to a TEKTRONIX 4014 terminal

-z does not direct output to a post processor
-p invokes pic
- reverts to the standard input

(Also, see the section titled "mv Macros.")
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Alphabetical List of Commands

subj.file is the edited output from subj or a subject file that you

translates neqn control lines into code that nroff can use to format

nroff [—olist] [=nn] [=sn] [=rAn] [=i] [=q] [~z] [=mname]

prints only pages whose page numbers you give in /ist; separate page
numbers or page ranges in the /ist-with commas (e.g., 3,7-10)

prepares output for device ty_type (see range of terminal options with

uses output tabs during horizontal spacing to speed output and reduce

ndx creates an index
ndx subj.file "formatter_command_line"
create. An example of formatter_command_line is:
"mm -rWé60 -rN2 file . . . "
neqn
mathematical symbols
neqn (see eqn above)
nroff formats text for typewriter-like terminals
[=Tuty_type] [—e] [=h] [—un] [files] [=]
=olist
-nn numbers first generated page n
—sn stops after every n pages
—rAn sets register A to n
—-i reads standard input after files are exhausted
-q invokes simultaneous input-output mode of .rd
-z prints only messages generated by .tm requests
—mname uses name macro package
=Tity_type
mm above)
- produces equally spaced words in adjusted lines
=h
output character count
—un sets emboldening factor for third font position to n
- reverts to the standard input
(Also, see the "troff Characters" section.)
pic

=Tity_type

translates pic control lines into code that troff can use to draw simple
pictures

pic [=Tuy_type] [==] [files] [~]

adapts output for typesetter tty_type (see range of typesetter options
with mmt above)
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Alphabetical List of Commands

delimits the end of options

reverts to the standard input

ptx [—f] [=t] [=w n] [—g n] [=o only] [—=i ignore] [=b break] [—r]

translates tbl control lines into code that nroff or troff can use to for-

(Also, see the section titled "Preprocessor Commands and Macros.")

interprets files created by troff for a TEKTRONIX 4015 terminal (a

prints only the pages that you give in list; separate page numbers or

ptx makes a permuted index
[==1linput[outpur]] [-]
-f folds uppercase and lowercase letters for sorting
-t prepares output for phototypesetter
-W n sets width of output line to n characters
~gn uses n characters to calculate gaps within a line
—o only  uses only keywords in only file
—iignore does not use keywords in the ignore file
—b break uses characters in break file to separate words
-r serves as a reference identifier
subj creates a list of subjects for an index
subj files
tbl
mat tables
tbl [~TX] [=~] [files] [-]
-TX puts out full vertical line motions only
- delimits the end of options
- reverts to the standard input
tc
4014 terminal with ASCII and APL character sets)
te [~t] [—o list] [~a n] [—e] [-=] [file] [~]
-t does not wait between pages
—o list
page ranges in the /ist with commas (e.g., 3,7-10)
—-an sets the aspect ratio to n '
—e does not erase before each page
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Alphabetical List of Commands

8

delimits the end of options

reverts to the standard input

troff

—olist

-nn
—-sn
—-rAn

-i

-q

=z
—mname
-a

=Ttty_type

—=Kdir

formats and typesets text
troff [—olist] [=nn] [=sn] [=rAn] [=i] [=q] [=2z] [=mname] [=a]
[=Tuy_type] [=Fdir] [files] [=]

prints only the pages that you give in list; separate page numbers or
page ranges in the /ist with commas (e.g., 3,7-10)

numbers first generated page n

stops after every n pages

sets register A to n

reads standard input after files are exhausted

invokes simultaneous input-output mode of .rd

prints only diagnostics and .tm messages

uses macro package name

sends printable ASCII approximation to standard output

prepares output for typesetter tty_type (see range of typesetters with
mmt above) :

accesses font information from directory dir/devname instead of the
default /usr/lib/font/devname (where name is your system’s default
output device)

reverts to the standard input

(Also, see the section titled "troff Characters.")
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mm Macros

The mm macros are used for memos, articles, research papers, and other standard
prose.

Beginning Macros for Formal Memoranda

.ND date new date -
.TL [chg#] [file#] title follows on next line
.AF [company-name)] alternative first-page format

AU name [initials] [loc] [dept] [ext] [room] [arg] ...
author information

AT author-title [. . .] title to follow signer’s name (up to 9 arguments)

.TM [number] technical memorandum number

AS [ {0 1 2} ] [indent] abstract start, for technical memorandum and released
paper only

0 = abstract on cover sheet and first page
1 = abstract only on cover sheet

2 = abstract only on Memorandum for File
cover sheet

AE . abstract end

.NS notation start, allowed on Memorandum for File cover
sheets following a .AS 2/.AE macro pair (see the section
"Ending Macros" below)

.NE notation end, allowed on Memorandum for File cover
sheets following a .AS 2/.AE macro pair (see the section
"Ending Macros" below)

.OK [keyword .. .] other keywords (up to 9 arguments)

MT [ {"™ 012345string} ][ {name 1} ]
document type
0 =" = no type (internal letter)
1 = memorandum for file
2 = programmer’s notes
3 = engineer’s notes
4 = released paper
5 = external letter
string = string printed
name = addressee’s name
(cannot be used with released paper type)
1 = list affiliation of each author
(in released paper style only)

.MT must occur after all cover sheet information

HANDBOOK



mm Macros

Business Letter Macros

WA writer’s address start

WE writer’s address end

.LO CN [notation] confidential notation

.LO RN [notation] reference notation

JA inside (recipient’s) address start
JE inside (recipient’s) address end
.LO AT [notation] attention line

LO SA [notation] salutation

.LO 8] [notation] subject line

LT[ { none BL SB FB SP} ]
business letter type
none = Blocked
BL = Blocked
SB = Semiblocked
FB = Full-Blocked
SP = Simplified

Ending Macros (trailing information)

.FC [closing] formal closing
.SG [initials] [1] signature line

NS[{™"0123456789101112 13 string} |
notation start
" = Copy to
0 = Copy to
1 = Copy (with att.) to
2 = Copy (without att.) to

3 = Att.

4 = Atts.

5 = Enc.

6 = Encs.

7 = Under Separate Cover
8 = Letter to

9 = Memorandum to

10 = Copy (with atts.) to

11 = Copy (without atts.) to

12 = Abstract Only to

13 = Complete Memorandum to
"string" = Copy (string) to

.NE notation end
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mm Macros

AV name [1] approval signature

.CS [pgs] [other] [tot] [figs] [tbis] [ref]
cover sheet

TIX user exit for table-of-contents titles

TY user exit for table-of-contents header

.TC [slev] [spacing] [tlev] [tab] [h1] [h2] [h3] [h4] [hS5]
table of contents

Paragraphs

PI{012}] paragraph
0 = left-justified (default)
1 = indented

2 = indented except after .H, .LE, .DE

Section Headings

.H {12 3 456 7} [heading-text] [footnote-mark]
numbered headings

-HU heading-text unnumbered headings
.HM {1 0001 A aIi} ..., heading mark style
1 = arabic

0001 = arabic with leading 0’s
A = uppercase alphabetic

a = lowercase alphabetic

I = uppercase roman

i = lowercase roman

.HX dlev rlev heading-text user exit before headings
HY dlev rlev heading-text user exit in the middle of headings

.HZ dlev rlev heading-text user exit after headings

Lists
If the last argument [1] is present in the list-start macros, there will be no space
between items.
AL [ {1 A ali} ] [text-indent] [1]
automatically-incremented list start (1)
.BL [text-indent] [1] start a bullet list
.DL [text-indent] [1] start a dash list

ML mark [text-indent] [1] start a list in which each list item is tagged with mark. If
text-indent is null or omitted it is set to [mark-width+1]
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mm Macros

.RL [text-indent] [1]

start a reference list

.VL text-indent [mark-indent] [1]

LI [mark] [1]

.LE [1]

start a variable tag list

list item follows; 1 means that mark is to be prefixed to
the current mark

list end; 1 means to output a blank line after list (default:
no blank line) ' :

LB text-indent mark-indent pad type [mark].[{0 1}] [{0 1}]

LC [level]

list begin

type: 1=. 2=) 3=() 4=[] 5=<> 6={}

6th argument: 0 = no blank line before each list-item
7th argument: 0 = no blank line before list

clear list-status up to level

Displays, Tables, Equations, and Footnotes

DS[{0123}][{01}][n]or.DS[{LICCB}][{NF}][n]

start static display -

. L = no indent

I = indent from left

C = center each line

CB = center as a block

N = no-fill

F = fill

n = indent from right n spaces

DF[{0123}][{01}][n]or . DF[{LICCB}][{NF}][n]

DE

start floating display;
arguments same as .DS

end display

.FG [title] [override] [0 1 2] figure caption

TS [H]

.TH [N]

TE

0 = prefix with override
1 = suffix
2 = replace

start table;
H = multi page table

(must be used when specifying argument H to .TS)
N = suppress table headers unless on top of new page
(Also, see tbl in the section "Preprocessor Commands and

Macros.")

end table

.TB [title] [override] [0 1 2] table caption
.EX [title] [override] [0 1 2] exhibit caption

12
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mm Macros

.EQ [label] start equation display

.EN end equation display
(Also, see eqn and neqn in the section titled "Preproces-
sor Comimands and Macros.")

.EC [title] [override] [0 1 2] equation caption

FS [lébel] : start footnote

JFE end footnote

JD[{01234..11}][1]
footnote format
1st argument = set up formatting style for footnote text
2nd argument = reset footnote counter on first-level head-
ing

Page Headers and Footers

.PH "left center’right™ page header
- .OH "‘left;c'enrer'right’" odd-page header
EH "left center’right™ even-page header
PF "left’center’right™ page footer
.OF "left'center’right™ odd-page footer
.EF "left’center’right™ even-page footer
.BS bottom-block start
.BE bottom-block end
PX user exit for page-header
TP top of page macro

Miscellaneous Macros
B [argument] [prev-font-argument]
bold (up to 6 arguments)

J [argument] [prev-font-argument|
italic (up to 6 arguments)

R return to roman font

The following are for alternating fonts and all take 1 to 6 arguments:
JIB alternate italic and bold

.BI alternate bold and italic
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mm Macros

-RI alternate roman and italic
IR alternate italic and roman (
RB alternate roman and bold
.BR alternate bold and roman
PM [arg] proprietary marking
arg for i
arg (DWB 1.0) DISCLAIMER MESSAGE
PM1 BP,N,P,BPN AT&T BELL LABORATORIES - PROPRIETARY

Use pursuant to G.E.I. 2.2

PM2 CA THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF
’ AT&T AND IS NOT TO BE DISCLOSED OR USED EXCEPT IN
ACCORDANCE WITH APPLICABLE CONTRACTS OR AGREEMENTS

PM3 CP SEE PROPRIETARY NOTICE ON COVER PAGE
PM4  BPP,BR AT&T BELL LABORATORIES - PROPRIETARY (RES-
TRICTED)

Solely for authorized persons having a need to know
pursuant to G.E.I. 2.2

PM5 ILL THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF
AT&T BELL LABORATORIES AND IS NOT TO BE DIS-
CLOSED, .
REPRODUCED, OR PUBLISHED WITHOUT WRITTEN CON-
SENT.
THIS DOCUMENT MUST BE RENDERED ILLEGIBLE WHEN (
BEING DISCARDED.

PM6  CI-I CI-II
Not for disclosure to AT&T Information Systems.
Subject to FCC separation requirements under Computer
Inquiry II

If you do not give .PM an argument, you turn off proprietary markings

.RD [prompt] [diversion] [string]
stop code macro

RP[{01}][{0123}] reference page
1st argument:
0 = reset reference counter (default)
1 = do not reset reference counter
2nd argument:
0 = cause a .SK after (default)
1 = do not cause a .SK after
2 = do not cause a .SK before
3 = do not cause a .SK before or after

RS/.RF automatically numbered references

.WC [ {N WF —WF FF —FF WD —WD FB =FB } |
width control for footnotes and displays when using 2

columns:
N normal mode (=WF, —=FF, =WD)
WF  footnotes always wide (
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.SP [lines]

.SK [pages]
0P

2C

AC

.SA [argument]

.SM stringl [string2] [string3]

HC ¢

—WF footnotes follow page style

FF first footnote determines width of
remaining footnotes on that page

—FF footnotes follow setting of WF, =WF

WD  always wide displays

—WD displays follow page style

FB floating display causes break (default)

—=FB floating display does not cause break

skip lines down

skip pages (go to next page)

force odd page start

print output in two columns

print output in one column (normal line width restored)

set right-margin justification

argument = 0 sets default to off
argument = 1 sets default to on

no argument reverts to current default

reduce size of stringl by 1 point if string3 omitted; other-
wise, reduce size of string2 by 1 point

set hyphenation character to ¢

.S [point size] [vertical spacing]

VM [rop] [bottom]
.nP

mm Registers

set point size and vertical spacing
defaults: point size = 10,

vertical spacing=12p arguments 1 and 2:
n = new value

+n = increment to current value

D = default

C = current value

P = previous value

vertical margins

double-line indent on paragraph start

mm Macros

If an asterisk follows a register name, that register can be set only one of two ways: 1)
from the command line (see the —r option for mm in the section "Alphabetical List
of Commands"), or 2) before the formatter reads mm macro definitions. In this list,
the number shown in parentheses at the end of the line is the default value.

A * handle preprinted forms
Au  inhibit author information on first page (1)
C * copy type (Original, DRAFT, etc.) (0)

Cl  contents level (2)

Cp placement of figures, tables, equations & exhibits (1)

D * debug flag (0)

De display eject register for floating displays (0)
Df  display format register for floating displays (5)

HANDBOOK
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mm Macros

Ds  static display pre- & post-space (1)
E * control font of the Subject/Date/From fields
Ec equation counter
Ej page-ejection flag for headings (0)
Eq equation label placement (0)
Ex  exhibit counter
Fg figure counter
Fs  footnote separation (1)
H1...H7 heading counters
Hb heading break level (after .H and .HU) (2)
Hc heading centering level for .H and .HU (0)
Hi  heading temporary indent (after .H and .HU) (1)
Hs heading space level (after .H and .HU) (2)
Ht  heading type: 0 = concatenated numbers,
1 = single numbers (0)
Hu heading level for unnumbered heading (2)
Hy hyphenation control: 0 = no hyphenation (0)
L * length of page (66v) ’
Le list of equations
Lf  list of figures (1)
Li  list indent (5 troff), (6 nroff)
Ls list level down to which there is spacing between items (6)
Lt  list of tables (1)
Lx list of exhibits (1)
N * numbering style (0)
Np numbered paragraphs: 0 = unnumbered, 1 = numbered (0)
O * offset of page .
Oc¢ page numbering style for table-of-contents:
0 = lowercase roman, 1 = arabic (0)
Of figure caption style (0)
P page number, managed by mm (0)
Pi  paragraph indent (5)
Ps  paragraph spacing (1)
Pt  paragraph type (0)
Pv  PRIVATE header: 0 = do not print PRIVATE
1 = on first page only,
2 = on all pages (0)
Rf  reference counter, used by .RS macro
S *  troff default point size (10)
Si  display indent (5)
T * type of nroff output device (0)
Tb  table counter
U * underlining style (nroff) for .H and .HU (0)
W * width of page (line and title length)

mm Strings

Print special strings by using the following escape sequences:

\«x  for strings with single character names (x)
\«(xx for strings with two character names (xx)
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mm Macros

String Names:

BU bullet

Ci  indent of heading levels in the table of contents

DT current date

EM em-dash

F footnote numberer

HF heading level font string; 1 = roman,
2 =italic,3=bold (2222222)

HP point sizes of the various heading levels

Le title of the list of equations

Lf  title of the list of figures

Lt title of the list of tables

Lx title of the list of exhibits

RE SCCS SID of mm macros

Rf  reference numberer

Rp title of the reference page

Tm trademark

. grave accent

acute accent

circumflex

- tilde

lowercase umlaut

uppercase umlaut

cedilla

we oo

Reserved Names

If you define your own strings, macros, and registers, only use names that either con-
sist of a single lowercase letter, or of a lowercase letter followed by any character
other than a lowercase letter. The names c¢2 and nP are exceptions to this: they are
already used.
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mv Macros

The my macros are used for making lecture materials such as view graphs and slides.

Foil-Start Macros

.VS [#] [who] [date] Starts a square view graph

.Vw, .Vh, .VW, .VH, .Sw, .Sh, .SW, .SH
Same as .VS, except that they start view graphs (V) or
slides (S) that are small wide (w), small high (h), large
wide (W), or large high (H). Recommended: .VS for
square view graphs and slides, .Sw (and, if necessary, .Sh)
for 35mm slides.

Level Macros

.A [no-pre-space] return to left margin

B [mark [size]] go to first indent level (default mark is large bullet); s is
point size increment (0)

-C [mark [size]] - go to second indent level (default mark is em-dash)

.D [mark [size]] go to third indent level (default mark is small bullet)

Text-Control Macros

T string print string as a centered, enlarged title

I [in][a[x]] indent all text other than titles by in. Takes effect when
the next level macro is called. If second argument is
given, .A is called immediately and the third argument is
passed to it.

.S [size][line] change point size and/or line length. The first argument
has the same effect as the first argument to the mm macro
of the same name. The second argument sets the line
length.

U stringl [string2] literally underline stringl and concatenate string?2 to it.
Not recommended.

Default-Setting Macros
.DV [a[b[c[d]]]] set the amount of prespace for level macros. Arguments
must be scaled. Default values are .5v, .5v, .5v, Ov.

.DF [n name]. .. set font positions: takes up to four pairs of arguments of
the form "2 I", etc. Must precede the first break in the
input file 1 H213B 4 S).
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mv Macros

Miscellany

The mv package accepts the following uppercase synonyms for the corresponding
lowercase troff requests:

.AD, :BR, .CE, .FL, .HY, .NA, .NF, .NH, .NX, .SO, .SP, .TA, .TI

The Tm string produces a trademark symbol.
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man Macros

The man Macros are used to produce UNIX system manual pages. The fext argument
represents up to six "words"; if null, the entire next input text line is used as text. The
in argument, if omitted, is set to its previous value.

Format Macros

TH [t][s][c]n] set title and entry heading;
t = title, s=section number
¢ = extra commentary, n = new manual name

.SH [text] place subhead text here

-SS [rext] place sub-subhead rext here

B [text] ‘ make text bold

I [text] make text italic

-SM [text] make fext 1 point smaller than default
point size

.RI [a][D] concatenate roman a with italic b;

alternate these two fonts up to six
arguments; similar macros alternate
between any two of roman, italic, and
bold: .IR, .RB, .BR, .IB, .BI

P begin paragraph with normal font, point
size, and indent .

HP [in] begin paragraph with hanging indent

TP [in] begin indented paragraph with hanging tag;
next input line is the tag

IP [t][in] same as .TP in with tag ¢; if ¢ is null, begin
indented paragraph

RS [in] increase relative indent (initially zero)

.RE [k] return to kth relative indent level

.PM [P N] proprietary marking
P = PRIVATE
N = NOTICE
without argument, turn off proprietary marking

DT restore default tab settings

.PD [v] set interparagraph distance v vertical spaces;

default is 0.4v in troff, 1v in nroff

Strings

R ® in troff, (Reg.) in nroff

S revert to default type size

Tm trademark

Registers

IN left margin indent relative to subheads
LL line length including IN

PD current interparagraph distance
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nroff/troff Requests

This section provides easy access to the basic formatting requests of nroff/troff.
Requests marked with a “§”” are those that apply to troff only.

Font and Character Size Control

ps+N Point size; also \s+N.7
.ss N " Space-character size set to
N/36em.}
<sFNM Constant character space (width)
mode (font F).f
.bd FN Embolden font F by N—1 units.}
bdSFN Embolden Special Font when current font is F.{
ft F Change to font F = x, xx, or 1-N.
Also \fx, \f(xx, \fN.
IpNF Font named F mounted on physical position 1<N.

Page Control

pIEN Page length.

.bp £N Begin next page; next page number N.

.pn +N Make next page number N.

.po =N Set page offset.

.ne N Need N vertical space (V = vertical spacing).
.mk R Mark current vertical place in register R.

ot +N Return (upward only) to marked vertical place.

Text Filling, Adjusting, and Centering

.br Break.

fi Fill output lines.

.nf No filling or adjusting of output lines.
.adc Adjust output lines with mode c.

.na No output line adjusting.

.ce N Center following N input text lines.

Vertical Spacing

vs N Vertical base line spacing (V).

Is N Output N—1 Vs after each text output line.
sp N Space vertical distance N in either direction.
SV N Save vertical distance N.

.08 Output saved vertical distance.

.ns Turn no-space mode on.

s Restore spacing; turn no-space mode off.

HANDBOOK
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nroff/troff Requests

Line Length and Indenting

J1 N
.in +N
i N

Line length. .
Indent.
Temporary indent.

Macros, Strings, Diversions, and Position Traps |

.de xx yy
.am xx yy
.ds xx string
.as XX siring
IR XX

-TI XX VY

di xx

.da xx

wh N xx
.ch xx N
.dt N xx

.it N xx

.em Xxx

Define or redefine macro xx; end at call of yy.
Append to a macro.

Define a string xx containing string.

Append string to string xx.

Remove request, macro, or string.

Rename request, macro, or string xx to yy.
Divert output to macro xx.

Divert and append to xx.

Set location trap; negative is with respect to page bottom.
Change trap location.

Set a diversion trap.

Set an input-line count trap.

End macro is xx.

Number Registers

anrR4+NM
af Rc
ar R

Define and set number register R; auto-increment by M.
Assign format to register R (c=1, i, I, a, A).
Remove register R.

Tabs, Leaders, and Fields

.ta Nt ...
.tc c

Jde ¢
feab

Tab settings; left type, unless t=R (right), C (centered).
Tab repetition character.

Leader repetition character.

Set field delimiter a and pad character b.

Input and Output Conventions and Character

Translations
.ec ¢ Set escape character.
.0 Turn off escape character mechanism.
Jdg N Ligature mode on if N>0.
al N Underline (italicize in troff) N input lines.
.cuN Continuous underline in nroff; like ul in troff.
af F Underline font set to F (to be switched to by ul).
.ccC Set control character to c.
€2 ¢ Set no-break control character to c.
.tr abcd.... Translate a to b, etc., on output.
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Hyphenation

.nh No hyphenation.

hy N Hyphenate; N = mode.

.hec Hyphenation indicator character c.
hw word] ... Exception words.

Three Part Titles

.tl ‘left ‘centerright’ Three part title.
.pcc Page number character.
Jt N Length of title.

Output Line Numbering

anm+NMST Number mode on or off; set parameters.
.nn N Do not number next N lines.

Conditional Acceptance of Iinput

JAif ¢ anything If condition ¢ true, accept anything as input,
for multi-line input use \{anything\}.

JAf !c anything If condition c false, accept anything.

Aif N anything If expression N > 0, accept anything.

Jif IN anything If expression N < 0, accept anything.
Af ‘stringl'string2’ anything
If stringl identical to string2, accept anything.
JAf Vstringl 'string2’ anything
If stringl not identical to string2, accept anything.
.de ¢ anything If portion of if-else; all above forms (like if).
.el anything Else portion of if-else.

Environment Switching

.ev N Switch environment (push down).

Insertions from the Standard Input

.rd prompt Read insertion.
.ex Exit from nroft/troff.

Input /Output File Switching

.so filename Switch source file (push down).
.nx filename Next file.

.cf filename Copy file.

JIf N filename Change line number and file name.

HANDBOOK
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nroff/troff Requests

.pi program Pipe output to program.
Miscellany
.mc ¢ N Set margin character ¢ and separation N.
tm string Print string on terminal (UNIX standard message output).
g yy Ignore till call of yy.
pm ¢/ Print macro names and sizes;
if ¢ present, print only total of sizes.
il ' Flush output buffer.
.ab rext Suppress output but not error messages.
.8y cmd args cmd executed but messages not put on standard output.
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Preprocessor Commands and Macros

The following is a quick reference to the preprocessors, tbl, eqn, neqn, and pic.

tbl

Input Format

[ {.DS .DF} ]
TS

options ;
format .

data

.TE

[-DE]

If you include short tables in an mm document, you should enclose them within the
macro pair .DS (or .DF) and .DE.

thions
center center
expand expand to line length .
box enclose in a box
allbox box all entries
doublebox enclose in two boxes
tab(c) change tab character to ¢
linesize (1) make all lines of thickness n points
delim(xy) recognize x and y as eqn delimiters
; end of options
Format
lor L left-adjusted column

r or right-adjusted column

cor centered column
numerically-aligned column
left-adjusted subcolumn
horizontally spanned item

push vertical span to top

[~]
Q
a1
<« =P v 2z Aa R

vertical line spacing
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Preprocessor Commands and Macros

vertically spanned item
uor U move item Yz line up
zor Z zero-width item

- horizontal line

= double horizontal line
l vertical line_

Il double vertical line

bor B boldface item
ior I italic item
fc or Fc font change to font ¢
pn or Pn point-size change to size n
w(n) or W(n) column width minimum = n
nn spaces between columns
eor E equal-width columns
. end of format

Data
T{...T} text block

Text blocks are used like this:

data<TAB>T{
text block
T} <TAB>data
\_ short horizontal line
\Rx repeat x across column
\" above item spans downward into this row
T& start new format

TS H, .TH, and .TE
a variation of the table start/end macros that allows multi-page
tables with column headings repeated on each page (this is a
feature of the mm macros). (See the section titled "mm Mac-
ros."
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eqn and neqn

Input Format

Displayed Equations: In-line Equations:

.DS (or .DF) If you specify

EQ -EQ

equation delim ##

.EN .EN

.DE ' then the text may contain
#equation #

If you include displayed equations in an mm document, you should enclose
them in the macro pair .DS (or .DF)/.DE.

Keywords

sub sup over sqrt

~ A

...from ... to ...

left { [ | ( brackets right } ] | ) brackets
pile { ... above ... }

Ipile cpile rpile

dot dotdot hat bar
tilde under vec dyad
roman italic bold fat
font f gfont f

delim define ndefine

mark lineup

up down fwd back

matrix { col { ... above ...} col { ... above ... } },
Ieol ccol reol

sum int integral prod

union inter

>= <= l===+4+-
-> <= >> << approx

sin cos tan tanh sinh cosh
for if

arc times lim

max min

log In exp

prime cdot del half

geceg y see

HANDBOOK
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Preprocessor Commands and Macros

uppercase and lowercase Greek

infinity inf
partial grad nothing

Symbols defined in /usr/pub/eqnchar

ciplus ® [ I square []
citimes  ® langle { circle O
wig ~ rangle ) blot L]
—wig iwig  hbar h bullet e -
>wig > prop o member €
<wig < <=> > empty
star * nomem ¢ incl C
bigstar * cup U cap N
3dot : subset C =wig =
=del a supset > Isubset C
oppE 3 3quarter % Isupset D
angstrom A degree ° scrL ¢
quarter s

The following keywords correspond to special characters that are not defined for all
typesetters, or are not consistent among different typesetters: ‘

ppd andsign <=>
| < | > oppA
=dot ang thf
orsign rang

pic

Pictures

The top-level object in pic is the "picture":

picture:
.PS optional-width optional-height
element-list
.PE

If optional-width is present, the picture is made that many inches wide, regardless of
any dimensions used internally. The height is scaled in the same proportion unless
optional-height is present.

If .PF is used instead of .PE, the position after printing is restored to what it was
upon entry.

Eiements

An element-list is a list of elements; the elements are

28 HANDBOOK



Preprocessor Commands and Macros

shape attribute-list
placename : element
placename : position
variable = expression
direction

{ list of elements }

[ list of elements ]
for statement

if statement

copy statement

print statement

plot statement

sh X commandline X
troff-command

Specify a placename with a capital letter
followed by zero or more letters or numbers.

Specify a variable with a letter
followed by zero or more letters or numbers.

Elements in a list must be separated by newlines or semicolons; a long element may
be continued by ending the line with a backslash. Comments are introduced by a #
and terminated by a newline.

Variable names begin with a lower case letter; place names begin with upper case.
Place and variable names retain their values from one picture to the next.

The current position and direction of motion are saved upon entry to a {...} block
and restored upon exit.

Elements within a block enclosed in [...] are treated as a unit; the dimensions are
determined by the extreme points of the contained objects. Names, variables, and
direction of motion within a block are local to that block.

troff-command is any line that begins with a period. Such lines are assumed to make
sense in the context where they appear.

Primitives
The primitive objects are

primitive:
box
circle
ellipse
arc
line
arrow
spline
move
text-list

arrow is a synonym for line —>.
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Preprocessor Commands and Macros

Attributes

An attribute-list is a sequence of zero or more attributes; each attribute consists of a
keyword, perhaps followed by a value. In the following, e is an expression and opt-e
an optional expression.

attribute:
h(eigh)t e wid(th) e
rad(ius) e diam (eter) e
up opt-e down opt-e
right opt-e left opt-e
from position to position
at position with corner
bye e then
dotted opi-e dashed opt-e
chop opr—e —-> <- <>
invis same
text-list

Missing attributes and values are filled in from defaults. Not all attributes make sense
for all primitives; irrelevant ones are silently ignored. These are the currently mean-
ingful attributes: -

box:
height, width, at, same, dotted, dashed, invis, text
circle, ellipse: i
radius, diameter, height, width, at, same, invis, rext
arcs
up, down, left, right, height, width, from, to, at, radius,
invis, cw, <—, —>, <->, rext
line, arrow:
up, down, left, right, height, width, from, to, by, then, at,
same, dotted, dashed, invis, <—, —>, <—>, text
spline:
up, down, left, right, height, width, from, to, by, then, at,
same, invis, <—, —>, <—>, fext
move:
up, down, left, right, to, by, same, rext
text-list:
at, fext-irem

The attribute at implies placing the geometrical center at the specified place. For
lines, splines and arcs, height and width refer to arrowhead size.

Text

Text is normally an attribute of some primitive; by default it is placed at the geometri-
cal center of the object. Stand-alone text is also permitted. A fexs-list is a list of text
items; a text item is a quoted string optionally followed by a positioning request:
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text-item:

center
ljust
rjust
above
..." below

If there are multiple text items for some primitive, they are centered vertically except
as qualified. Positioning requests apply to each item independently.

Text items can contain troff commands for size and font changes, local motions, etc.,
but make sure that these are balanced so that the entering state is restored before
exiting.

Positions and Places

A position is ultimately an x,y coordinate pair, but it may be specified in other ways.

position:
place
( position )
expression, expression
( position ) [+ (expression, expression)]
( position ) [+ expression, expression]
( placel, place2 ), i.e., ( placel x, place2.y)
expression < position , position >
expression [of the way] between position and position

place:
placename [corner]
corner placename
Here
corner of nth shape
nth shape [corner]

A corner is one of the eight compass points or the center or the start or end of a
primitive.

corner:
.n .e .W .S .ne .se .Nw .SW
.t .b .r .l
.c .start .end

Each object in a picture has an ordinal number; nth refers to this.

nth:
nth
nth last

Since pic is flexible enough to accept names like 1th and 3th, synonyms like 1st and
3st are accepted as well.
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Variables

The built-in variables and their default values are:

boxwid 0.75 boxht 0.5
circlerad 0.25 arcrad 0.25
ellipsewid 0.75 ellipseht 0.5
linewid 0.5 lineht 0.5
movewid 0.5 ) movewid 0.5
arrowwid 0.05 arrowht 0.1
textwid 0 textht 0
dashwid 0.5

scale 1

These may be changed at any time, and the new values remain in force from picture
to picture until changed again.

The variables textht and textwid may be set to any values to control positioning. The
width and height of the generated picture may be set independently from the .PS line.
Variables changed within "[" and "]" revert to their previous value upon exit from the
block. Dimensions are divided by scale during output.

Expressions

Expressions in pic are evaluated in floating point. All numbers representing dimen-
sions are taken to be in inches.

expression:
e+e
e—e
exe
e/e
e % e (modulus)
—e
(e)
variable
number
place x
place .y
place .ht
place .wid
place .rad
sin(e) cos(e) atan2(e,e) log(e) sqrt(e) int(e)
max(e,e) min(e,e) rand(e)

Logical Operators

pic provides the following operators for logical evaluation:
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(not)

(greater than)

(less than)

(greater than or equal to)
(less than or equal to)
(and)

(or)

(equal to)

(not equal to)

SIAIV AV
&

e

Definitions

The define statement is not part of the grammar.

define:
define name X replacement text X

Occurrences of $1, $2, etc., in replacement text will be replaced by the corresponding
arguments if name is invoked as

name(argl, arg2, ...)
Non-existent arguments are replaced by null strings. Replacement text may contain

newlines.

copy and copy thru Statements

The copy statement includes data from a file or that follows immediately:

copy "file"

copy thru macro

copy "file" thru macro

copy "file" thru macro until "string"

The macro may be either the name of a defined macro, or the body of a macro
enclosed in some character not part of the body. If no filename is given, copy copies
the input until the next .PE.

for Loops and if Statements

The for and if statements provide for loops and decision-making:

var=expr to expr by expr do X anything X
if expr then X anything X else X anything X

The by and else clauses are optional. The expr in an if may use the usual relational
operators or the string tests str] == (or !=) str2.

Miscellany

The sh command executes a command line:

sh X commandline X

It is possible to plot the value of an expression:
plot expr opt-format attributes

The expr is evaluated and converted to a string (using the format specification if pro-
vided).
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The state of fill or no-fill mode is preserved around a picture.

Input numbers may be expressed in E (exponential) notation.
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troff Characters

Standard Characters

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
0123456789
$!1 % &()*+.,:;/72=[1]
@#"<>{}""
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troff Characters

Escape Sequences for Special Characters

€

(open gquote)
(close quote)

)

- \- (minus)
- \(hy or -
— \(em e \(bu [J \(sq
- \Mru Y \(14 o \(12
¥ \34 fi  \(fi i \#A
ff \(ff fi \(Fi fi  \(Fl
° \(de t - \(dg ' \(fm
¢ \Mct ® \(rg © \(co
\ \e A \(*A | \(da
+ \Mpl B \(*B x \(mu
— \mi T \(*G = \(di
= \Meq A \(*D <+ \(+-
« \(*™* E \*E U \(cu
§ \Msc Z \*2 N \ca
: \aa H \*Y C \(sb
Mga © \*H D \(sp
—  \ul I \(*1 C \(@b
/  \(sl K \*K 2 \(p
e \M*a A \*L oo \(f
B \(*b M \*M o4 \(pd
v M*¢ N \*N V \(r
) \(*d E \(*C = \(no
€ \(*¢ O \(*O 7| \(is
¢ \(*2 II \*P o \(pt
n \(*y P \*R @ \(es
9 \(*h £ \*S € \(mo
¢\ T \¢*T | \(br
k  \*k T \(*U ¢ \(dd
X \(M ® \*F o= \(th
g \(*m X \(*X == \(lh
v \(*n ¥ \(*Q | \(or
E \*¢ QO \(*W O \(ci
) \(*o V' \(sr ( \(It
= \(*p \(rn { \(Ib
) \(*r > \>= ) \(rt
o \*s < \M<= | \(rb
s \(ts = \= | \(lk
= \(*t =~ \(= b \(rk
v \(*u ~ \ap | \(bv
o \(*f = \(I= L \(1f
x  \(*x = \> | \(rf
v \(*q — \M<- \(Ic
w  \(*w 1 \(ua ] \(rc
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ASCII Character Set

In octal code:

000 nul
004 eot
010 bs

014 np

020 dle
024 dc4
030 can
034 fs

040 sp

044
050
054
060
064
070
074
100
104
110
114
120
124
130
134
140
144
150
154
160
164
170
174

—X oo mDa o XHTUEIIO@A R RO ~ e

001 soh
005 enq
011 ht

015 cr

021 dcl
025 nak
031 em
035 gs

041 !

045
051
055
061
065
071
075
101
105
111
115
121
125
131
135
141
145
151
155
161
165
171
175

S EL g e R K COR N ER I o us e

002 stx
006 ack
012 nl

016 so

022 dc2
026 syn
032 sub
036 rs

042 "

046 &
052 *

056 .

062 2

066 6

072
076
102
106
112
116
122
126
132
136
142
146
152
156
162
166
172
176

TN<®mZYTwWYV

TN < =t 35— - g

003 etx
007 bel
013 vt
017 si
023 dc3
027 etb
033 esc
037 us
043 #
047 °
053
057
063
067
073
077
103
107
113
117
123
127
133
137
143
147
153
157
163

W~ +

gL omRROl TZURORQO

173 {
177 del
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troff Characters

In hexadecimal code:

38
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00 nul
04 eot
08 bs

Oc np
10 dle
14 dc4
18 can
1c fs

20 sp

24
28
2c
30
34
38
3c
40
44
48
4c
50
54
58

60
64
68
6¢c
70
74
78
Tc

—_ g —-:—Q_ h/xHPUHmU@)A 00 O &5

01 soh
05 enq
09 ht
0d cr
11 dcl
15 nak
19 em
1d gs

[\
—

25
29
2d
31
35
39
3d
41
45
49
4d
51
55
59
5d
61
65
69
6d

75 u
79 y
7d }

" de

02 stx
06 ack
Oa nl
Oe so
12 dc2
16 syn
la sub
lers
22"
26 &
2a *

- 2e .

32 2
36 6
3a
3e
42
46
4a

52
56
Sa
Se
62
66
6a
6e
72
76
7a
Te

N<RZCUTIYV

TN <€ Moo

03 etx
07 bel
0b vt
Of si
13 dc3
17 etb
1b esc
1f us
23 #
27

-

N
lon
+

2f
33
37

Q3
c*

g »w O xae ol r——'éwowoo&,. < W~

3f
43
47

~
o

4f
53
57

W
o

5f
63
67

=)}
&

6f
73
77

71 del
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Introduction

The DOCUMENTER’S WORKBENCH programs provide tools of unusual precision for
arranging and modifying text. The family of programs included in the workbench
allows you considerable control over text and a wide range of functions. Without
going through a maze of menus, you are offered a large selection of text formatting
commands that will help you draft and revise text. You can also define and name
your own formatting commands using conventions any beginner can quickly master.

You can make your own shapes, characters, pictures, figures, and form memos and
letters and store them to be quickly and easily used for other tasks. Most important,
the DOCUMENTER’S WORKBENCH programs are an integral part of the UNIX
operating system, which allows you to write a single script to edit several files at once,
check spelling, analyze your writing style, communicate with other computers, and
develop your own tools for sophisticated text processing. On the other hand, if you
only need a few tools for writing simple memos and other uncomplicated text process-
ing tasks, you can use the programs that way, too.

A few of the DOCUMENTER’S WORKBENCH system’s tools are tbl, pic, and eqn.
The table-drawing tool, tbl,

makes all sorts of tables,
and what is
best about tbl
is that once
you make a
table |- you like,

you can save it for later use.

The picture drawing tool, pic, allows

different

eqn, the tool for preparing equations, enables you to present accurate mathematical
notation:

(o)

m
Sr=7
i=0 l 2
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These tools are sensible and comfortable to use. The mathematical notation given
above, for example, was produced from this input:

sum from i=0 to infinity x sub i = pi over 2

eqgn allows you to describe equations as you would describe them to another person.
You will find that a brief exposure to the eqn language will enable you to use it
without referring to the tutorial.

Following a first draft, you can revise your copy with tools such as diffmk and
hyphen, and you can check the formatting requests you have used with checkmm.
When you have completed your document, you can compile a table of contents and
an index.
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Formatting Commands

To use the DOCUMENTER’S WORKBENCH programs, you need only know a few
basic concepts. The primary ones you can guess by looking at the Sampler. Unlike a
simple text processor, the DOCUMENTER’S WORKBENCH programs enable you to
specify to a fine degree precisely what you want. You type in your text and inter-
sperse formatting commands that state how you’d like your document to look. One
glance at the Sampler shows the obvious difference between text lines and formatting
commands (control lines). But it is worth emphasizing: control lines begin with a dot
(.), and the dot must occupy the leftmost position on the line. Only control lines can
begin with a dot because it tells the computer that what follows on the line is not text
to be printed, but a formatting command.

‘There are two types of formatting commands: requests and macros. You will learn
more about these as you read the tutorials. For now, you only need to know two
things about them.

First, most request names are one or two lower-case letters, and most macro names
are one or two upper-case letters. Both requests and macros, of course, are lines that
begin with a dot.

Second, both requests and macros are "open to argument.” That is, if you don’t like
‘the way they behave (or rather, make your text behave), you can change them. For
example, somewhere in your text you need more than the one blank line that you get
with the .sp request. You can make this happen by following the .sp request with an
argument. If you need three and a half blank lines, you would follow the .sp with a
single space and then an argument:

These lines are separated by
.sp 3.5
three and a half spaces.

The formatted version of these three input lines would look like this:

These lines are separated by

three and a half spaces.

Similarly, you can give a macro an argument. If you want a display of text centered
in the middle of normal text, you would use the display macro .DS and follow it with
the centering argument, C. Typing

.DS C
This text is centered.
.DE

will give you this:

This text is centered.

.DS and .sp will accept other arguments as well, effectively multiplying the number of
fine-tuning knobs at your disposal.
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Requests and macros can be followed by comments, which are frequently used as
reminders. Like a request or macro, a comment does not appear in output. Here’s
how they look:

o

if nroff is the formatter, give me three inches
' but if troff is the formatter, I’d like half that much

The only things separating the request from the comment are spaces and the string \".
Because the line begins with a dot, we don’t need one preceding the \" string. The
comment will be protected from machine interpretation all the same. Do not
separate comments from requests with a tab; only spaces will be recognized as valid
request or argument delimiters.

One additional formatting command will complete a basic knowledge of the
DOCUMENTER’S WORKBENCH language: the escape sequence (so-called because it
always includes the escape character, or backslash: \). Like requests and macros, an
escape sequence controls all text that follows it, and some require arguments. The
differences between an escape sequence and requests and macros are that an escape
sequence does not appear on a line that begins with a dot, and no space intervenes
between it and its arguments.

The escape sequence’s advantage over the other formatting commands is its ability to
get into tight places. If you want to change a single word or just one character
without affecting anything else on a line, you can target just that word or character by
preceding it with an escape sequence. Let’s say you want to print a sentence using a
bold font, but one word in the sentence needs to be in italic. You can do this by

using the escape sequence together with requests and macros. You would type the
following:

ft B

These are bold words with an \fIitalic\fB word among them.
Lt R

The printed results would look like this:

These are bold words with an italic word among them.

That is, after you used the font request (.ft) and its argument for bold (B), you can
make an exception to bold by using the font escape sequence (M) and its argument for
italic typeface (I).

If you have special formatting requirements that the standard library of requests, mac-
ros, and escape sequences cannot satisfy, you can fashion your own macros and
escape sequences and save them for later use. As you will see later in this tutorial,
the conventions for doing this are easy to learn and use.
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Line Filling

To this point you have seen before and after versions of files: the ones you type in
and the ones you see come out in print. These two versions, as you may know, are
called input and output. An important effect of processing (what happens to your
input on its way to becoming output) is that the number of lines you get out is not
always the same as the number you typed in. You know, for example, that all the
control lines will disappear and that the spaces they once occupied will vanish. The
escape sequences (and the spaces they once occupied) also will disappear when your
input is processed. Similarly, the text in your input file will be formatted, line by line,
from left to right, according to the format you specified.

This activity of filling the page with formatted text is called line filling. That is, a line
will start filling from the left-hand margin and will continue until it gets to the right-
hand margin where it will drop to the next line at the left margin, and so forth. When
each line reaches the right-hand margin a number of things will be done, depending
on your instructions. The right-hand margin will be aligned (adjustment) unless you
ask for non-adjustment (.na). Words will be hyphenated according to rules you
specify, or will not be hyphenated if that’s what you want.

The practical point to be made about line filling is that you can turn it off or on with
the requests .fi (fill) and .nf (no fill). If you would like to set up columns (or any
other configuration of words for that matter) and have them come out exactly as you
typed them in, you can request no fill mode.

For example, if you processed the following file:

.nf
These are
words that
make short
lines of input.
fi

the output would look like this:

These are
words that
make short
lines of input.

Using the fill request, however, would cause the formatter to automatically fill each
line with as many words as will fit on it. Here is the contents of the input file:
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fi
These are
words that
make short
lines of input.

And now the formatted output:

These are words that make short lines of input.
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Processing Input

Once you are ready to process your input files, you name the tools you used and your
file or files, and the UNIX system will prepare them and send them to a printer. If
you are preparing correspondence-quality text, you would be working with nroff (pro-
nounced EN-roff) requests and escape sequences. If you were also using the mm
(memorandum macros) macros, you would need to tell nroff that you had used them.
The line you would type looks like this:

nroff =mm my.file

This is called a command line. The minus sign (=) tells the system that mm is a
macro package it must use when it processes my.file. The system will then consult
nroff and mm to fulfill the requests, macros, and escape sequences in your text.
Once your files have been processed, you will have two versions: input and output.
Processing never affects your original input file.

The output of files that are processed with mm or nroff can be sent to any printer.
This is also known as piping the output to a printer, and is indicated in the command
line by a vertical bar (|) between the command that formats the input file and the

name of the printer.

nroff —mm my.file | printer

After entering this command line, your formatted copy will be output on the printer.

The files that are processed with mmt or troff are piped to a typesetter:

troff —mm my.file | typesetter

Only devices capable of producing typographical copy—phototypesetters, laser
printers, or sophisticated dot-matrix printers—may be used to produce troff output.

The command line should reflect the formatting commands in your file. If you use
requests that are unique to troff in your file, you must name troff in the command
line. Think of the command line as a declaration of the activity in each file. The
rules for how you make that declaration are loose in some cases and rigid in others.
Each tutorial will list the appropriate command lines to process your text. The fol-
lowing table shows a selection of command lines to give you a feel for the rules.

Command Lines

Tools used

Customary syntax

Alternative syntax

mm macros

nroff

nroff and mm

neqn, nroff and mm
neqn, nroff, thl and mm
troff and mm

tbl, nroff, and mm

pic, troff, and mm

eqn, pic, troff, and mm
thl, eqn, pic, troff and mm
grap, troff, and mm

nroff —mm file

nroff file

nroff —mm file

neqn file | nroff =mm

tbl file | neqn| nroff —mm
troff —mm file

tbl file | nroff =mm

pic file | troff =mm

pic file | eqn | troff =mm
pic file | tbl | eqn | troff -mm
grap file | pic | troff -mm

mm file

none

mm file

mm —e file
mm —e file
mmt file

mm —t file
mmt —p file
mmt —e —p file
mmt —e —p —t file
mmt —g file
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The DOCUMENTER’S WORKBENCH Sampler

The variety of text processing that the DOCUMENTER’S WORKBENCH software
offers can be seen in the samples that appear in the following pages. The input files
shown in screens are those you type at the terminal. Each input file is named, and
the command you would use to process each is given after its screen. On the facing
page is the processed file: the version you would get from your printer or photo-
typesetter.

The examples of output in this sampler were processed for a standard 8.5x11-inch

NOTE{ page and have been photo-reduced to fit on the pages of this guide. As a result, the
type sizes in the output examples will not correspond to the formatting instructions
shown in the input examples.

The input files are in /usr/lib/dwb/samples. You can copy any of the files into your
own directory to use as the basis for your text processing activities. For example, the
following sequence of commands copies the first sample, nroff.letter, into the direc-
tory /usr/yourlogin.

$cd /usr/yourlogin <RETURN>
$cp /usr/lib/dwb/samples/nroff.letter nroff.letter <RETURN>

Many printers are capable of producing most of these samples. Beginning with the
eqn.stats file, however, producing the sample outputs will require sophisticated
printers or phototypesetters that have multiple fonts and graphics capabilities.
Because of the wide variety of printers, the commands that follow the screens of
input do not name any specifically. You will have to check with your system adminis-
trator to determine the printers (and printer names) available on your system.

If you want to read more about the formatting commands used in the Sampler, refer
to the alphabetical request index or summary beginning "The nroff/troff Technical
Discussion" in the Technical Discussion and Reference Manual. Some of these sam-
ples also appear in the Handbook for New Users, which gives more detail about the
function of each macro or request in the input files.
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File: nroff.letter

October 14, 1984

.sp 2

.nf

John Smith

Business Computer Systems, Inc.

190 River Boulevard '

Durham, NC 27707

.sp 2

Dear Mr. Smith:

.sp 2

i

I would like to be considered for the position of Document
Production Coordinator with Business Computer Systems, Inc.
I have a B.A. in English and have finished course work for a
Masters in English. Currently, I am assisting Steve Foley,
Production Editor with Techno-Publishing in Jonesville.

My duties consist of proofreading documents and coordinating
graphics production.

.Sp

While I enjoy my position here, I know I am ready for more
challenging work and greater responsibility.

Our shop uses a computer running UNIX System V.

I am confident in my potential for growth with the Technical
Writing Staff at Business Computer Systems.

I have enclosed my resume and two letters of recammendation.
Please feel free to contact my present supervisor with any
questions you may have.

I am available for an interview at any time, and I lock
forward to hearing from you.

.sp 2

.nf

Sincerely yours,

.sp 5

John Jones

41 Stanford Drive

Bridgewater, NJ 08807

.sp 2

Enclosures: 3

o

Command line: nroff nroff.letter | printer

2
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October 14, 1984

John Smith

Business Computer Systems, Inc.
190 River Boulevard

Durham, NC 27707

Dear Mr. Smith:

I would like to be considered for the position of Document Production Coordinator
with Business Computer Systems, Inc. I have a B.A. in English and have finished
course work for a Masters in English. Currently, I am assisting Steve Foley, Produc-
tion Editor with Techno-Publishing in Jonesville. My duties consist of proofreading
documents and coordinating graphics production.

While I enjoy my position here, I know I am ready for more challenging work and
greater responsibility. Our shop uses a computer running UNIX System V. I am
confident in my potential for growth with the Technical Writing Staff at Business
Computer Systems. I have enclosed my resume and two letters of recommendation.
Please feel free to contact my present supervisor with any questions you may have. I
am available for an interview at any time, and I look forward to hearing from you.

Sincerely you‘rs,

John Jones
41 Stanford Drive
Bridgewater, NJ 08307

Enclosures: 3
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File: mm.report

(e

Work Progress Report — Second Quarter 1984

.AF "Business Computer Systems, Inc."

JAU "W. Williams" WW XF 665414 5398 7-123 bailey!www

MT 0 ‘

.HU "Writing Assignments" -
P

I started work with the Technical Writing Staff on April 16.
My writing assignments are:

.BL

LT

Documentation for the BCS Fortran compiler

.DL

LI

I collected materials relevant to implementing programming
languages on the UNIX*

FS *

Trademark of AT&T

.FE

system.

.LE

LI

Documentation for the Distributed Transaction Processing
System (DIPS) 2.0

.DL

LI :

I reviewed DIPS requirements, outstanding complaints about
DIPS, and users’ suggestions for improving DIPS documentation.
.LE )

LE

.HU "Other Activities"

P

On June 16, I went to a conference, "Writing About Computers,"”
at Acme State College.

SG

N

Command line: mm =Tlp mm.report | printer
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Business Computer Systems, Inc.

subject: Work Progress Report -- Second Quarter 1984 date: September 29, 1988

from: W. Williams

- XF 665414
7-123 x5398

bailey!www

Writing Assignments
I started work with the Technical Writing Staff on April 16. My writing assignments are:
e Documentation for the BCS Fortran compiler

— I collected materials relevant to implementing programming languages on the UNIX*
system.

¢ Documentation for the Distributed Transaction Processing System (DTPS) 2.0

— I reviewed DTPS requirements, outstanding complaints about DTPS, and users’
suggestions for improving DTPS documentation.

Other Activities

On June 16, I went to a conference, "Writing About Computers," at Acme State College.

W. Williams

* Trademark of AT&T
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File: mm.sales

CHF3333

.ND "Octcber 30, 1984"

.TL

New York Sales Assignments

LAU "A. B. Smith"

.AF "Business Computer Systems, Inc."

.MI' "PROPOSAL"

P

Pending your approval, here are the sales assigmments for
New York for 1985.

.HU "New York"

district; sales representative

Manhattan; Smith
Westchester; Smith
Albany;Roberts
Syracuse; Smith
Buffalo;Roberts
TE

.DE

.5G

.AV "John Johnson: Director"
.NS

B. Roberts

NE

o

Command line: mm =t =Tlp mm.sales | printer
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Business Computer Systems, Inc.

subject: New York Sales Assignments date: October 30, 1984

from: A. B. Smith

PROPOSAL

Pending your approval, here are the sales assignments for New York for 1985.

New York

district sales representative

Manhattan Smith
Westchester  Smith

Albany Roberts

Syracuse Smith

Buffalo Roberts

A. B. Smith

APPROVED:
John Johnson: Director Date
Copy to

B. Roberts
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File: mm.letter

CAT "Research Staff"

WA "James Lorrin, Ph.D." "Director of Research”
Business Computer Systems, Inc.

190 River Boulevard

Durham, N.C. 27707

WE

.10 SA "Dear Dr. Smith:"

10 ON

.IA "Fred Smith, Ph.D."

Columbia University

116th Street

New York, NY 10019

IE

.10 SJ "Sumit Research Project"
LT BL

P

The experiements are almost complete.

We hope to finish up work in this area soon.
The first publication has been cleared by Steve.
I have already sent it to several journals.

I expect to hear from them soon if the paper -needs
revisions. o .
.P o ‘

We appreciate all the help you have given us.
We look forward to collaborating with you again.
.FC "Sincerely,"

.SG JL—dexr

.NS 5

.NE

.NS

J. Brown

NE

N

Command line: mm =Tlp mm.letter | printer
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Business Computer Systems, Inc.
190 River Boulevard

Durham, N.C. 27707

September 26, 1988

CONFIDENTIAL

Fred Smith, Ph.D.
Columbia University
116th Street

New York, NY 10019

ATTENTION: Research Staff
Dear Dr. Smith: .

SUBJECT: Summit Research Project

The experiements are almost complete. We hope to finish up work in this area soon. The
first publication has been cleared by Steve. I have already sent it to several journals. I
expect to hear from them soon if the paper needs revisions.

We appreciate all the help you have given us. We look forward to collaborating with you
again.

Sincerely,

James Lorrin, Ph.D.
Director of Research

JL-der
Enc.
Copy to
J. Brown
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File: tbl.language

C

box, center;

ccec

111.
Language<taB>Authors<tas>Primary Use

.Sp

API<TnB>IBM<TAaB>Mathematics, Applications
Basic<taB>Dartmouth<taB>Teaching, Applications
C<TaB>BTL<TAB>Systems, Applications
COBOL<TAB>Many<TaB>Business Applications
Fortran<tas>Many<tas>Scientific Applications
LISP<TaB>M.I.T.<tAB>Artificial Intelligence
Pascal<taB>Stanford<taB>Teaching, Systems
PL/1<1aB>IBM<TAB>Applications
SNOBOL4<TaB>AT&T<TAB>Applications

TE

-

Command line: tbl =TX tbl.language | nroff =mm =TIp | col | printer

Language Authors Primary Use

APL IBM Mathematics, Applications
Basic Dartmouth  Teaching, Applications

C BTL Systems, Applications
COBOL Many Business Applications
Fortran Many Scientific Applications
LISP M.I.T. Artificial Intelligence
Pascal Stanford Teaching, Systems

PL/1 IBM Applications

SNOBOL4 AT&T Applications
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File: tbl.bridges

(=

box, center;
cs s

c|lc| e
11| n.

Major New York Bridges

ﬁridge@AB)Designer(TAB)Leng‘th
Brooklyn<ms>J. A. Roebling<mas>1595
Manhattan<taB>G. Lindenthal<Tas>1470-
Williamsburg<mas>L. L. Buck<Ta>1600

Queensborough<ms>Palmer &<TaB>1182
<taB> Hornbostel

<TaB><TAB>1380
Triborough<ta>0. H. Ammann<Tas>
<TAB>{TAB>383

Bronx Whitestone<tas>0. H. Ammann<ta>2300
Throgs Neck<Tas>0. H. Ammann<tas>1800

\_ /

Command line: mm —t —=Tlp tbl.bridges | printer

Major New York Bridges
Bridge Designer Length
Brooklyn J. A. Roebling 1595
Mfm.hattan G. Lindenthal 1470
Williamsburg L. L. Buck 1600
Queensborough Palmer & 1182
Hornbostel
. 1380
Triborough O. H. Ammann - -
383
Bronx Whitestone | O. H. Ammann 2300
Throgs Neck O. H. Ammann 1800
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File: tbl.pres

TS

center box tab(;);
csss s

c | c l|l|l
1111 |1]1.

American Presidents

Name;Party; Term; Election—Oppnts;Notes

T{

Gerald

R. Ford

T};Republican;1974-1977;Never elected;T{
Became V.P. when

Agnew resigned

T}

T{

Jimmy

Carter

T} ;Democratic;1977-1981;1976-Ford; T{
Negotiated

Camp David

treaties

Reagan
T};Republican;1981—;T{
1980—Carter
Anderson

1984-Mondale
T},;T{
Oldest
President
T}

TE

N

Command line: mm —t =Tlp tbl.pres | printer
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American Presidents

Name Party Term Election-Oppnts | Notes

Gerald R. Ford | Republican | 1974-1977 | Never €lected Became V.P.
when  Agnew

resigned
Jimmy Carter Democratic | 1977-1981 | 1976-Ford Negotiated
' Camp  David
treaties
Ronald Reagan | Republican | 1981- 1980-Carter Oldest
Anderson President

1984-Mondale

File: eqn.stats

Cl "Measures of Central Tendency: Mean, Median and Mode"
P

The mean is the arithmetic average for a set of scores.
The formula for computing a mean (M) is

.sp 2

.DS

JEQ

M 7=" {sum from {i™="1}) ton {x sub i} } over n

.EN

.DE
P

The median divides ranked scores into halves.

Given that the \f2median interval\fP

is the score interval that contains the n/2nd largest score when scores
are ordered by size, the formula for computing a median (Md) is

.sp 4
.DS
EQ
Md "=" left ( pile {Lower"real above limit~of above median~interval}
right )
+
left ( pile {width"of above median above interval}
right )
left [

{(n / 2) — left ( pile [Cumulative
above frequency™up\ to
above the™median™interval}

right )}
over { pile {frequency”in above median~interval} }
right ]
EN
.DE
P

@Dde is the most frequently occurring score in a group of 50017

Command line: eqn eqn.stats | troff =mm | typesetter
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Measures of Central Tendency: Mean,
Median and Mode |

The mean is the arithmetic average for a set of scores. The formula for computing a
mean (M) is

The median divides ranked scores into halves. Given that the median interval is the
score interval that contains the n/2nd largest score when scores are ordered by size,
the formula for computing a median (Md) is

Lower real
Md = limit of |+
median interval)

Cumulative
width of|| (n/2)—| frequency up to
median | the median interval

frequency in
median interval

interval

The mode is the most frequently occurring score in a group of scores.
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File: troff.sizes

A

.sp 4

\s36The Size \slOof characters is useful for emphasis or for
meeting special reading needs such as making posters or aiding
those with poor eyesight.

The range of \fIpoint sizes\fR at a \fItroff\fR user’s disposal
is potentially quite broad.

The actual limits in each case, though, are imposed by the
individual printer supporting a UNIX system.

Like control of typeface, or font, you can control size both
before and in the middle of a line.

The modification of character size also requires that we keep
an eye on the size of vertical space between lines of text.
\fItroff\fR, characteristically, puts the control in your hands:
.sp 1

.ps 12

.vs 14

This request is for a point size of 12 and should be followed
by a vertical space of 14.

.ps 14

.vs 16 -

A jump to 14, though, is quite a bit larger. That means our
text will look best with a vertical space of 16.

\fI.vs\fR enables you to space these lines of large type
without fear of overlapping characters.

.ps 22

.vs 24

We can also change size on a word-by-word basis like this:
Whether you want \slOten \sl2twelve \sl4fourteen \sl6sixteen
or \s20twenty, an in-line command will do anything a
before—the—line command will do.

\s1l0Don’t forget to return to ten point unless you want all
the rest of your text in twenty point.

Command line: troff troff.sizes | typesetter
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®
T he S IZ e of characters is useful for emphasis or for meeting

special reading needs such as making posters or aiding those with poor eyesight. The
range of point sizes at a troff user’s disposal is potentially quite broad. The actual lim-
its in each case, though, are imposed by the individual printer supporting a UNIX sys-
tem. Like control of typeface, or font, you can control size both before and in the
middle of a line. The modification of character size also requires that we keep an eye
on the size of vertical space between lines of text. troff,. characterlsncally, puts the
control in your hands:

This request is for a point size of 12 and should be followed by a verti-
cal space of 14. A jump to 14, though, is quite a bit larger.
That means our text will look best with a vertical space of
16. .vs enables you to space these lines of large type without

fear of overlapping characters. W€ can also
change size on a word-by-word basis
like this: Whether you want e tweive four-
teen sixteen or twenty, an in-line command
will do anything a before-the-line com-

mand Wlll dO . Don’t forget to return to ten point unless you want all the
rest of your text in twenty point.
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File: troff.fonts

A N

.sp 4

.ps 14

.vs 16

1s 2

P h

However sophisticated your printer is, \fItroff\fR can probably
handle your font control.

By placing .ft on a line by itself before the line of text you
want to change or \f before the word or words you want to
change, you can modify your typography.

gt I

This is a line of italic made with .ft I (italic).

.br

ft B

If you prefer a heavier emphasis, use bold rcman type made
with .ft B (bold). ' '
.br

ft H

For the clean appearance of a sans serif type,

use .ft H (Helvetica).

.br

ft R

Roman is the most popular, of course.

P

The \f allows for a finer level of control:

The individual \fIitalic\fR, \fBbold\fR, or \fHHelvetica\fR
word can be done in—line.

P )

All printers were not created equal, so consult your systems
manager to find what is available.

.ps 10

.vs 12

As 1

N

Command line: troff —mm troff.fonts | typesetter
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18

However sophisticated your pr.inter is, troff can probably
handle your font control. By placing .ft on a line by itself
before the line of text you want to change or \f before the
word or‘ words you want to change, you can modify your
typograpﬁy. This is a line of italic made with .ft I (italic).

If you prefer a heavier emphasis, use bold roman type

made with .ft B (bold).

For the clean appearance of a sans serif type, use .ft H
(Helvetica)a-' |

Roman is the most popular, of course.

| The \f allows for a finer level of control: The individual

italic, bold, or Helvetica word can be done in-line.

All printers were not created equal, so consult your systems

manager to find what is available.

USER'’S GUIDE
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File: troff.aeneid

.in 1.2i

.sp 3

.ps 36

.ce 1

IN\h’=0.5m’ {}\h’-0.5m’ { }\h’=0.5m’ { }\h/—-0.5m’ { }\h’=0.5m’ { }\h’=0.5m’ { }\
\h’=0.5m’ {}\h’/=0.5m’ { }\h/-0.5m’ {}\h/=0.5m’ { }\h’=0.5m’ { }\h’-0.5m’ { }\
\h’=-0.5m’ {}\h’=0.5m’ {}\h’/=0.5m’ {}\h’/—0.5m’ { }\h’-0.5m’ { }\h’-0.5m’ { }\
\h’=0.5m" { }\h’/=0.5m’ { \h’—-0.5m’ { }\h’—0.5m’ { }\h’=0.5m’ { }\h’/-0.5m’ { }\
\h’-0.5m’ {}\h’-0.5m’ {}\h’/=0.5m’ { }\h’-0.5m’ {}\h’-0.5m”’ { }\h’-0.5m’ { }\
\h’=0.5m’ {}\h’-0.5m’ {}\h’=0.5m’ {}\h’-0.5m’ {}\h’-0.5m’ { }\h’-0.5m’ {

.sp 2

.ce 3

.I "\s24THE ARGUMENTES OF"

.sp 1 -

.I "\s22the thirteene bookes of Aeneidos,"

.sp 2

.B "\sllexpressed in verse."

.sp 3

.1s 2

.nf

.ps 6

.nm 1 5

.ps 10

.br

.B .

1. AENEAS, \f2in the \(first, to \f3Lyby \f2land arriueth well.\f3

2. \f2The fall of \f3Troy, \f2and wofull dole, \
y\v’'—0.5’\h’-0.35m’\s6e\s0\h’0.35m’\v’0.5’ second booke doth tell.\f3
3. \f2The thyrd of wandringes speakes, and father dead,

and laid full low.\f3

4. \f2In fourth Queene \f3Dido \f2burnes,

& \(flames of raginge loue doth show.\f3

5. \f2The fift declareth plaies,

and how the \(fleete with fier was cought.\f3

6. \f2The sixt doth speake of ghosts,

and howe deepe \f3Plutoes \f2reygne was sought.

7. \f2The seuenth booke, \f3Aeneas\f2 bringes vnto his fatall land.\f3
8. \f2The eight prepareth war, and power how foes for to withstand.\f3
9. \f2The ninth of battels telles, and yet the captaine is away.\f3
10. RAeneas \f2greeuous wrath \f3Mezentius, \f2in the tenth doth slay.\f3
11. \f2The eleuenth in vnequall \(fight \f3Camilla \f2castes to ground.\f3
12. \f2The twelfth with heauenly weapons

giues to \f3Turnus \f2mortall wound.\f3

13. \f2The thirteenth weds A\h’-0.35’Eneas wife,

and brings him to eternall life,

Command line: troff —mm troff.aeneid | typesetter
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THE ARGUMENTES OF

the thirteene bookes of Aeneidos,

expressed in verse.

1. AENEAS, in the first, to Lyby land arriueth well.

2. The fall of Troy, and wofull dole, y second booke doth tell.

3. The thyrd of wandringes speakes, and father -dead, and laid full low.
4. In fourth Queene Dido burnes, & flames of réginge loue doth show.
S. The fift declareth plaies, and how the fleete with fier was cought.

6. The sixt doth speake of ghosts, and howe deepe Plutoes reygne was sought.
7. The seuenth booke, Aeneas bringes vnto his fatall land.

8. The eight prepareth war, and power how foes for to withstand.

9. The ninth of battels telles, and yet the captaine is away.

10. Aeneas greeuous wrath Mezentius, in the tenth doth slay.

11. The eleuenth in vnequall fight Camilla castes to ground.

12. The twelfth with heauenly weapons giues to Turnus mortall wound.

13. The thirteenth weds Atneas wife, and brings him to eternall life.
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pic.forms

forms that \fIpic\fR provides are
2
+1i

circle "circle"; move; box "box"; move; arrow "arrow" above

.PE

.Sp
.PS

2

ellipse "ellipse"; move; line "line" above; move; arc "arc"

.PE
.in
P

not

-1i

\fIpic\fR’s language is intuitive, so making your own forms is

hard. For instance, you can talk to \fIpic\fR

as you would to someone drawing shapes with a pencil:

.PS
.in

+0.31

ellipse; line right; arc; arc; arc; line down 1li; circle;
arrow right; box dashed
line right; line dotted right; arc; arrow dashed; box "There."

.PE
.in

-0.31

Since you can store these instructions in special commands, you

are

able to compile a personal library of shapes, naming them

whatever you like:

.DS

I

input_output
molecular_struct
solar_system

.DE
And

these you can even tailor later to suit your particular

needs in any document.

For

instance, the following example might be used to

demonstrate the concept of processing:

.in
.sp
.PS
box
.PE
.in

+0.751
1

"input"; arrow; ellipse "processing"; arrow; box "output"

-0.751

Command line: pic pic.forms | troff =mm | rypesetter
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The forms that pic provides are

. arrow
circle box _—

arc
ellipse ' _line -/

pic’s language is intuitive, so making your own forms is not hard. For instance, you
can talk to pic as you would to someone drawing shapes with a pencil:

There.

Since you can store these instructions in special commands, you are able to compile a
personal library of shapes, naming them whatever you like:

input_output
molecular_struct
solar_system

And these you can even tailor later to suit your particular needs in any document.
For instance, the following example might be used to demonstrate the concept of pro-
cessing:

input processing output
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