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MEMORANDUM FOR FILE

This memo provides a brief overview and tutorial regarding
tre use of UNIX to produce ¢cocuzcntation. Tae first few pages
should give a prospective user of UIIX a grasp of _its capabili-
ties in this area. A beginaing user should finc the remainder
helpful in getting off to a quick start, without teing burdened
ty unnecessary details. The four topics emphasized are: corauni-
cating witn UKIX, use of the UNIX file system, editing documents,
and formatting documents. : . : -
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This docunent i{s intended for the prospective UNIX wuser who
wishes to utilize UNIX mainly for the purposes of producing,
storing, and maintaining documentation. It is ‘not intenael to
provide detailed information on the available facilities, as they
are quite <4xtensive. Rather, it {s to be used to help the new
user off to a quick start, summarize the capabilities of avaii-
able software, and provide pointers to more extensive documenta-
tion. USING UNIX FOK DOCUMENTATION is a quick overview of the
subject, which is then expanded in the more extensive HIHNIS sec-
tion. . :

To broduce documentation efficiently .and conveniently, the
user should be familiar with four areas of information:

I. COMMUNICATION: the user must know how to login to a UkNIX sys-
tem and communicate with it. This requires that the user:
(a) obtain a valid user name from the UNIX system administra-
tor. - ‘ »
(b) obtain the telephone number of the desired UNIX system.
(¢) login to the system in a manner appropriate to the
specific type of tersinal being used. ..
(d) become familiar with UNIX typing coanventions, noting
especially that two characters nave particular significance:
€ and ¢ .

WHAT TO READ: Reference (1), section “HOW TG GET STAKTEZD". Also,

it may be helpful to glance at part sh(l), which describes
the terminal command interpreter.

NOTE: anything ofthe form name(ROMAN NUMBER) refers to the
named - part of the numbered section of reference (1).

II. FILE SYSTEM: it is helpful for the user to know a few things

about the UNIX file system. ‘ )
(a) Files are sequences of characters, whose structure and
interpretation is completely controlled by the user. Ordi-
nary files may generally be created, manipulated, and des-
troyed by the user with great ease. Paradoxically, this ease
of use is sometimes a stumbling block: people often expect
complexity where there is no need for any. In general, UNIX
provides a file system which allows the user to ignore irri-
tating details of allocation and manipulation of physical
storage for files. The .user need not know any of the
following:

what type of device is being used to store a file.

which disk volume 1s used.

the number of tracks, cylinders, etc. to be used.

the record format,-blocksize, etc, of the files.
A user nay simply refer to files by name, without being botn-
ered by such rigmarole as the above.

4
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(b) Certain tiles called diregtori.s provide a =mapgpling T79x
the names of the files to the files themselves. Althoush the
user may not directly modify directories, 'very simple con-
mands  exist for manipulating them. It is easy for a uscr to
create files and to group them by whatever directory struc-
ture is found convenient. v

3~ (c) UNIX imposes a structure upon the relationships of direc-
tories. (see Figure 1.) This structure is that of a rooted
tree. Beginning with the unique root directory, any directo-
ry -mdy point to zero or more other directories, and it is
theh said to be the parent directory of those other direc-
tories. Note that a directory may have many children, but
only one parent. by contrast, a sirgle ordinary f{ile m&y
have several parent directories (see the 1n(l) commanc for
creating multiple links from directories to files).

a (d) Files may generally be accessed in several dciffercnt
ways. A file is uniquely specificc¢ by giving a p2ti n2-e for
4t. This consists of a sequence of directory nawmes, scparas
ed by slashesk follc:ed by the desired file name, such as:

Jusr/mash/unixdocintro

which may be interpreted as: the root directory (/) is the
parent of directory wusr, which is in turn the parent of
directory mash, which points to the file unixdocintro. -Such
a8 mechanism resembles the catalogs used by 0S/360 and similar
systems. However, forcing users to reference their files ¢ty
such long names would be = general harassment., For convenia=
ence, UNIX provides the user with a gurrent directcry, wWhich
4{s automatically assigned upon login, but may be changed by
the user as desired. This allows the user to forget about
using long names for files. For instance, suppose that a
user wants to print the file mentioned above. If his current
directory were /usr/mash, all he would have to do is type:
pr unixdocintzo : :

i.e., UNIX would note the the requested file name does not

begin with a slash, and would 1look for the file in the

current directory instead. In fact, path names may be |used

also: suppose that the user’s current directory were /usr.
Eﬁ Then the same file could be printed by typing:

~pr mash/unixdocintro
thus {llustrating the fact that the possible names for a any

given file depend on the user’s current directory. Because
the user may change the current directory, it Dbecomes very

convenient to “"move around™ in the file system, to whatever
-T) directories permit the m2ost convenient specification of
names. ‘

WHAT TO HEAD: Reference (2), parts 3.1, 3.2, 3.5, 3.7 describe
ordinary files, dircctories, protecction, and the file system
hierarchy. Fart S5 of this reference desoribes the standard
command 4interpreter (tho “shell"), and i3 thus useful for

_knowledge of file manipulation.
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III.

EDITING: the bulk of most users’ terminal connect time will
probably be spent entering and ecditing text via the UilX coi=-
tor. This program permits convenient creation, inspection,
and alteration of files <consisting of sequences of 1lines.
Lines correspond roughly to punch cards in use, but are of
variabdble size, and thus 1lend themselves to convenient
representation of programs and text. More specialized form
letter editing is done with fed(I) and form(I).

WHAT TO RZiD: Reference (1), section I, part ed(I) describes the

IvV.

editor, albelit somewhat tersely. #eference (3) rives a more
tutorial introduction to it, with wmany examples and exer-

ecises.

FOEMATTING: when enterinz text into a UNIX file, normally
control lines and oth2r characters zre also imsertiod in addal-
tion to the actual text. Various formatting »prosrams can
thern be used to rezd the raw tox: plus control infors-tic:x,
printing attractivelv-formatted cutpul. Among the corvicac
provided are Jjustification to even rmargins, hyobenation,
underlining, automatic pogée nunteringz, headars, focters, aso
various others. jiote that thke document you are rsaaiang wWas
produced using one of these programs. Output of such pro-
grams can be directed to a file to de saved, printed inmedi-
ately on a typewrite~ terninal, displayed on a CRT terminal,
or printed on a phototypesetter device (to be available at
RRC in the near futi~e). The  latter offers amultiple type
fonts ~(italics, boldface, etc), wmultiple type sizes, plus
Sany exctic =pecial characters. .

It is well worth the time to beccme familiar with a basic
subset of the ¢ommands accepted by these programs.

WHAT TO READ: Reference (1), parts roff(I), nroff(I), and

troff(l) briefly describe the use of the three major pro-
grams, which are generally very similar. Reference (5)
describes one of these in detail (NROFFf): for various rea-
sons, it is the recdzmended one to use. Reference (#) 1is a
tutorially-oriented description of a sizilar program.
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JINFORMATION SOURCES

Tne following documents may be ol interest: contact local ULIX
systen adainislrators regarding adistribution of items which are
not Technical Memos. They can also ¢irect you to a mucn more
complete bibliography maintained by the UKIX Support Group..

(1) . Thompson & D.M. Hitchie, UKRIX PROGRAIIIER™S GLANUAL (iuth
ed.):-this i3 the primary source of information on the use of
UNIX. Only some sections of it 3re useful to one wisning to
prepare documentation, rather than writing UNIX prosracs.
These sections are discussed later.

(2) ©.4. Ritchie, i 71-1273-4 The UHIX Time-Sharing Syster:
Aithough siightly cut of date =¥ n2w, this zemo provi-‘es =
good' overview of U=xIX, especinlly with rerard to the file
syztem. Although n>: ri.zuircdé, it is useful fer tac-rou-.
intformation. (1& parecs). :

(3) B.w. Kernighan, A Tuterial Iuatroduction to the E5 Tesxt
gditor: This tutc~'al provir~s rany examples of the use of
€D, and is especially recommended for the user not familiar
with this type of editor. (21 pages). ‘

(4) MHCC-005 Roff Text rormatter: this describes a text formatter
like those mentioned atove. Aitaourh this version of Roff is
not identical to the -UNIX formatters, this tutorial might be
2 useful intrcduction. {29 pages). _

NOTE: MHCC publications are obtained from the Computer Infor-
malion and Documents Group, !MH 2C-548, x4373.

(5) J.F. Ossanna, Mi#l 73-1271-2 NROFF User”s Manual: this is =
detailed description of the formatter most likely to be used.
(21 pages). \ A

(6) B.W. Xernighan, Ti 73-1273-10 TROFF Hade Trivial: this gives
a brief description of the facilities available by wusing a
phototypesetter. All of the memo (including the cover pare
with bell symbol) was produced by TROFF. It contains many
unusual special characters, multiple type fonts, and other
items not available on normal printers. (21 pages).

(7) R. Morris, L.L. Cherry, TH-T73-1271-4, Computer Detection of
Typographical Zrrors. This descrites the typo(l) program
mentioned elsewhere. It is easy to use typo without reading
this, but some users may find it interesting reading. (18
pages). o

(6) D.M. Ritchie, TH-T74-1273-1, C Reference Manual: this defines
the C language, which is the language used to implement much
of UNIX and the programs which run under it. C is definicelvy
the (first lanrfuage to consider if it becomes necessary to
move froa using proprams to writing thenm. (24 pares).
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(9) J.F. Ossanna, TH 784-1271-4, TROFF User s Manual: a detailed
guide to phototypesetting documents witnh TRUFF. (31 pagez).

(10) G. 'C. Vogel, HROFF llacros for Producing Documents on UiIX,
PROGRAMMER’S NOTES, iarch 29, 1974: a brief description of a
package of NROFF macros which includes section titling and
automatic numbering, paragraphs, tables, and automatic pro-
duction of table of contents. (4 pages).

-

(11) Srian Keranighan, HNike Lesk, Typinz Documents on UilIX:
description of a amacro package usable for both NLRUFF and
TROFF. It proviaes macros for section numberins, indented
paragraphs, boldface and .italies, and various additional
itezs. (2 pages).

(12) J. R. Mashey, riore KROFF unacros, PROCRAKHER S NOTES:
deseription of a macro packane similar to tnat of (10j, bul
aiced at certain BI3F applications recquirings a differcnt for-
mat. (6 pages). _ .

(13) b. W. Kernighan, L.L. Cherry, iypesetting lathematics-User s
Guide, TM~T4=1273=3, TH-T4-1271-33 this rmemo describes a
preprocessor for NHOFF/TROFF, which makes the formatting of
mathematical formul2e much easier to do. OQutput can be pro=-
duced either on the phototypesetter using TROFF, or using
NROFF on a tercinal uwith half-line capability (Teletype 37 or
GSI, for example). (10 pages). L

e
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This section expands USING UNIX FOR DOCUMENTATIOUN by supplying
aints to gez the user on the system quickly.

1. COMMUNICATION

(a) TABS: the typewriter tads should normally be set to those /4Z3
expected by UNIX, e.g., 8 spaces per tab. Be warned that print-
ing text cdntaining tab characters on a terminal whose tabs are
not properly set will produce output you will not like. It is
recommended that the user get into the habit of issuing the fol-~
lowing command immediately arter any login:

cat /usr/pub/tabq

which sets the tabs as expected (§ spaces/tadbs). . The wuser can E;
" later learn to create pore spec*ric tab files. :

(b) COHHUNICATING WITH OTHER USERS: the purposes listed can be
obtained by the comzmands sho.n. ' _ : :

FIND OUT WHO ELSE IS Locgap INTO rﬁs'sxrsu:

who | | |

SEND ' L TO ANOTHER USER:
| r.-. ilétter person

e letter is a file you want sent, and persen is a user
e lie When they next login, they will get a message: "YOU
.02 MAIL®.

READ LETTERS IN YOUR HAILBOX.

cat mailbox

OR
mail

. .
For more details and ‘options, see mail(I). :}

CONVERSE WITH ANOTHER USER CURKENTLY LOGGED IN:
See the write(I) command: you must know how to respond when
someone else writes to your terminal. (Systems administra-
tors may write to you at various times). '
) )

=1

PREVENT BAD OUTPUT CAUSED BY OTHER USERS WRITING TO YOU:
mesg n
when you°'re printing sonething important; this inhibits writ-

ing to your teruinal. To permit such writing, type:
mesg y .
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iI. FILE SYSTEM :

(a) DIRECTONIES: as noted before, UNIX assigns each s
current directory upon login. 1If the user logs in as wuszruz-e
then .the current default directory is: :

Jusr/username

Each user has such a directory created for then _When they are
added to the systen. .

The ‘following commands: should be known for directory
manipulation: chdir(I): change current directory, 1s(I): lis:
conteats of directory, okdir(l): make a directory, and vradir(l): -

remove a directory. Comzon actions are:
LIST CONTENTS OF CURRENT DIHECTOﬁY:

1ls

OR .

ls .

Soth forms are equivalent: the period is another name for the
current directory. - :

LIST CCTLTENTS OF PARENT DIRECTORY (OF CURRENT DIHECTORY):
ls ..
T ee 1s a special name wnich always refers to the parent
@. "he current directory. It lets the user access it without
<2 138 to specify a complete path naze. :
Es*.. of the previous are of course'special cases of the gen-
eral command ls directory-name. See 13(I) for various other
optional services. .
CREATE A NE¥ SUBDIRECTORY (IN THE CURRENT DIRECTQR!):
mkdir new-subdirectory-name

CHANGE CURRENT DIRECTOKY:

chdir directory-nanme

This allows the user to "move® in the file System to the most
convenient place. '

REMOVE (DESTROY) A DIRECTORY:
rmdir directory-nanme

CREATE A LINKX FROM A DIRECTORY TO AN EXISTING FILE IN ANOTHER:

ln existing-filenanme
OR ’
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. 1ln existing-filenace nyrilenahe

As mentioned previously, althourh any directory may have only
one parent directory, but an ordinary file cay have several.
Among other things, this permits any user to reference any
file by a simple name, rather than a complete pathname. No
‘file will actually be eliminated until all links ¢to it are

removed. All directories are considered equal in this
matter; it does not matter which directory haoc the file
first. - The first ln.cocmand above causes an entry to appear

-4n the current directory which uses the same nane as the
existing file (without preceding directory names). The

second causes "myfilenaze” to be used insteac. iaus, Sany
users may each have 1links to a singzle file, but each zavy
access it by the name they" choose.- ~ For ‘exawple, sSugdos®2

there is a file named /usr/mash/textmacro2, and you issue
the fellowing command: ' oo :

ln‘/usr/mash/textnacéoz aynacfo

There is then a link from your current directcry to the rile
naced, so that any references to mymacro access this file.

Suppose there 2xist the following ‘“files. The 1list itself

" 41lust:r :zes the facts that upper and lower case letters are dis-

tinsui-':ble, that periods may be used 1in file names, and that up
to 14 . .:racters may appear in a name. (see Figure 1.) '

- fusr/jones file!?
Jusr/jones/file2
/usr/jones/cirec/filel
Jusr/jones/direc/file2
Jusr/jones/DIREC/file] .
/Jusr/jones/DIREC/a.longfilename
/Jusr/saith/fllel
Jusr/smith/file2
lete/x/y/z
/tmp

'Hheﬁ user Jones logs in, his current Hirectory is /usr/jones.

If he then types:
la.

the list printed would be:
DIREC -
direc

file!
file2

If he types:
l1s DIREC

he would see:

~

o~

"
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a.longfilenanme
filel

If ne would like to print file . lusrfjones/filél, it is nccessary
only to type:

pr filel
while prinmting file /usr/jones/DIREC/filel would require: ]
pr DIREC/file)

However, if Jones wanted to maniphlate a number of files in
DIREC, he.could move there via:

ehdir DIREC

érber which hevcould'refcrence the /usr/jones/DIREC/filel file
using

pr file?

If Smith logged in and then uished to know what other users had
directories, this could e done by typing:

-1ls /usr
or equivalently (in this case):
ls ..

If Smith wished to examiné Jones’ files, one (of several) ways to
do 80 is to switch current directories as follows:

chdir . o/.’ones

. i
Although these examples have presented files as being accessible
to anyone, it 1s possible to protect them from undesired reading

-or writing: see chmod(I).

TO SUMMARIZE THE WAYS NAMES ARE USED, WE HAVE THE FOLLOWING
POSSIBILITIES:

Format C e Meaning

nazel namel is a file or. directory whose parent

is the current directory.

name1/name2/..../namen the current directory is a parent of
namel, which is a parent of name2, etc.

/namel/name2/..../namen this is a complete pathname ¢to file
namen: namel is a <c¢child of the root
directory /, name2 is a child of name?l,
etc.

e : parent of the current directory

o another name for the current directory
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(b) ORDINAKY FILE MANIPULATION: files are most commonly creat-
€éd by use of the UNIX editor (see part I11 of this memo). The
following sequence is typical: o

.

. . ed ~ to enter the editor
_sesseSequence of commands to create text
v newfilename create new file

This sequence would create the named file in the user’s current
directory. The rollouing are other common operations:

REMGVE ONE OR MORE FILES:
re rilénane1 filenaze2 ete
Another way to rémove'rilés ia'to use the dswii) ceomand. It
is effectively an lc commanc which lists your files, one =5

one, and waits for ycu to reply to each. If you reply y :o
a filename, it is deleted, otherwise it is not ar(ected.

PRINT ONE OR MORE FILES:
‘cat filename! filedanez- . ete
pr filenggel filenace2 ete
The first way is the fastest -and sinmplest. The ‘second. also
adds the date; filename, and page number as a heading for
each page. The pr(l) command also has other options.
PRINT PIECES OF A PILE: B
Looking around in 8 filé is norma;}y done ;ﬁing.the gditor.
MAKE A COPY OF & FILE:, 0 -
op exiatinsfile ncurile.
HQVE (RENAME) A FiLE:
av oldfile"neutilq
SPLIT A BIGC FILE IN70 SMALLER PIECES.
split filename
the file is split into 1000-line chunks (see 'sblit(l) for

details). Big files may become slow to edit and manipulate.
Also, the editor can be used for this purpose.

e 10 -
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‘(e) EXTENSIVE FILE HANIPULATION: many other utilities exist
for inspecting and manipulating files. These include zart(l} for
sorting files, coan(I) which prints lines common to two files,
and uniq(I), which effectively removes repeated lines in a lile.
Merge(I) can be used to merge from two to eight (files together.
Tr(1) performs translation of a file on a character basis, and
can be used to squeeze’ out repeated strings of - ¢haracters.
Changes from one version of a file to another can bdbe found using
proof(I) (o mad(V) on sone systems). Command grep(I) allows a
file to be searched, and those lines printed which are matched by

a given pattern.

(d) HANDLING OFf MULTIPLE FILES AND COMMAND FILES: UNIX offers
convenient  handling of multiple files and involved segquences of
conmands. First, many comzands are not restricted to cinrfle
files as arguments, but can process a sequence of them (see cat
or pr for exarcple). Second, the usual terminal commang I ater-
preter (the "shell”, desceribed under sh(I)) is an unusually tiex-
{dble one. For example, it will let you access a group of tiles
without requiring you to type all their naces explizitly.
Instead of typing filename(s) as arguments 1o a command, You type
a8 pattern, which @ay used to match the nanes of actual files.
The list of filenames matched is eflfectively substituted for: - the
pattern. Ffor exarple, suppose your current directory has tiles
X1, x2, x3, x4, x5, xx6, yl, and. y2. Then the command:

pr x?2

pr x1 x2 x3 xi is

.while the command: - o . ~_=;

pr 21 : LT
is the same as: v
pr x1 y1 |

and the command

pr.x2 x3 xi

could be more easily typed as:

»

pr x(z-a] - ' J!

Typing pr ®[4-6) would print files x&, x5, and xx6, and the
command 1s ® would list the names of all files which are descen-
dents of your current directory, whether inmediate or remote.

Third, some comrands normally read f(rom your terminal and
write to it. The shell can arrange that they read from a file,
urite a file, or append to the end of a file instead (see the use
of <, >, and >> under sh(Il)). .

.
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. « -. Finally, the shell prograam is itself an ordinary conimand, a:.cd

‘ can itself be invokea directly (or by prorrar). It iz easy tc

create a file of UNIX commands, then pass it to the shell in sucn

'a way that it executes thec as thourh you typed them directly.

This implies that you can instruct long command seouences (in-
cluding even conditional branching) and save thenm for later use.
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I11. EDITING .

(a) UNIX EDITOKk: wusers will perform most of their cditine via
the ed(I) command. It is described in the UNIX manuai, but ratn-

- er tersely, so we offer a few quick comments here. A much =more

ertensive tutorial 4introduction may be found in reference (6).
This section should be read witn the Uilf section ec¢(1) kardy,
and preferably while sitting at a terminal: the fastest way to
learn the editor s use is to try {t.

(1) Many editors are oriented towaras the use of 1line naunbers:
each 'line i1s numbered, usually permanently, and the user ac-
dresses tr.2a lines using these nucbers. =d is a ggni-xL =-iter,
like the QED editor on %hich it is based. It provides no per-
caneat line numbers: althoush each line has a definite nu~ber =2t
any point in time, this nuzber chanzes as iines are iasarted or
deletcd in front of it. iicwever, tris iz no real- lzcss, 28 <
gper=its the user to sez2ren for 1lin:s navins specifice chziactar
strings in them, which is mucn rmore convenient anyway. «n ltacy,
altnoush any line can b2 aduressed Yy nunmber, about tne only one
used 1s 1, when insertin~ s2methins in frcat of a file. )

(2) The editor has two rodes: editins and file manipulation are
done ‘while in command mode, which recornizes certain character

sequences as requests. Jaile in irctuat moed2, anythins cxcept a
line consisting of a sinrle period (irmediately followec by a
newline) is accepted as input .text, and added to the file. Fig-

ure 2. 1llustrates the various nodes, commands, and resultinge
actions in using the editor.

{3) If UNIX crashes, or if you lose your terminal connection, ed
does not automatically save your working file anywhere. It is
thus wise to issue w commands occasionally, thus saving the edit-
ed text in a permanent (ile. Also, the editor does pot save your
buffer when you quit: only explicit w commands cause writing of
files.

(4) ror initial proofreading of a document, try using the progran
typo(I). Typo prints a list of all (except very common) words in
your text, in order by "peculiarity index", which inaicates
likelihood of error. A quick inspection of the words near the
beginning of the 1list usually will cateh most typos quickly,
without requiring the laber of printinz the document and scanning
it. A typical sequence of commands would be to write the current

buffer to a file and then use typo: '

w filename
Itypo filenane

If this program intrigues you, see reference (7).

e 17 =
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. (5) COMMONLY-REQUIRED ACTIONS: the followinp lists actions which
.are often_ nesded, and examples of command sequeances to pertore

them:

© ' IS

PRINT ENTIRE BUFFER:

$p ' e o
: ) . . f\rﬁ
the.s’?arers to the current last line of the bdbuffer.

" PRINT ZVERY LINE COHTAIHIHG. SOKETHING:

g/SOMETHING/p

'CHANGE EVERY OCCURKENCE OF SOHETHING TO SOMETHINGELSE:™ -
" g/SOMETHING/s//SOMETHINGELSE/g ' ' fﬁ:ﬁ
ok R o
g/SOMETHING/S//&ELSE/g
OK :

1,$3/SOMETHING/&ELSE/E

. The g cozmand first marks each 1line containing SOHETHING,
then for each 1line, it substitutes for every occurrence cf
the last thing matched (represented by //, referring back to
SOMETHING), ' the string SOHETHINGELSE. The second coammand is
equivalent, but uses the & to denote the string just matched.
The third is another equivalent form.

" INSERT SOMETHING AT THE BEGIHRIﬁG'OF THE CURRENRT LINE:

8/ /SOMETHING/
INSERT SOMETHING AT THE END OF THE CUKRRENT LINE:

8/$/SOMETHING/

DELETE PART 07 A LINE;
' ~

. . ’ . -y

3/PART OF LINE TO BE DELETED//

i.e., substitute a null (empty) character string for whatever -
should be deleted. For example, use s/th// to fix up the
following line:

Thisth is in error.

PIXING EKRORS: N V P

Under normal UNIX conventions, the typing of an € character
erases the entire current line, while a # erases the last
character. Although typing might often continue on the sane
line after an &, it may not be convenient. For example, you
may be typing a table or a progras in which tab <cnaract=rs
and colunns are significant. If after typing an €, you Just
hit RETURN, you will get an empty line (in effect a blank
one) inserted there, which you may not want. In this case, a
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+ gonvenicnt way.out 1z to add somethin, vuvnique %o the 1i:s
rather than .cancelling it, then later delete all suah lfan-
globally: add zz, then type a newline. Alter tnis nas Oeecn
done a nuzber of times, type p/zz/a to wipe out aii iincs

with 'zz {n them. -

(6) SPECIAL CHAKACTZKS: if in usinz a rersular expressicn (see ed
writeup) to address a line, you get a ? in response, and you re
sure the addressed line exists, you may be using one o¢f the
reserved~ special characters in it, i.e., one of “f.¢(] . Irf
you are actually looking for one of these, remember to precede it
with a \ . Of course, always be careful with ¢ ana é. ’

(b) FORM LETTER EDITING: tne commands fed(I) and form(I) are
provided to set up and produce {orm letters. 7ihey are espocizily
useful for automating "fill in the blanks" activities.

The form cocmand copies a prototype (skelctcan) letter to  tha
output file, making various insertions ana substitutions as re-

- quested. The prototype letier is created using tie fec¢ command.

When form processes the prototype, certain xinds of character
strings request various sorts of substitutions. Coxzmonly-used
forcs include:

fo]l " form substitutes the current cate.

i{n] . . the nth argument to the form corcand is substi-
L tuted. .

tn:-. o form first looks in a 1list of naced character

strings (constructable via fed), and substitutes
the string attached to -the sgiven nzre, if there
is one. If not, it prompts the terminal by
printing [(namel: . The user can then enter
the desired string and have it inserted.

See the UNIX manual writeups on these commands for the additional
functions provided and details of operation.
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It is preferrable to use nroff(I), rather than the corcwhat
simpler roff(l), as NROFF is zmore compatible with troff(l), thus
‘allowing for later use of a phototypesetter. Note that this sec-
conjunction with reference (5). The

tion should be read {n

features are quite powerful;

intimidate the casucal user.
~good output knowing only a small subset of the copnands.

(a) GENERAT APPROACH:

when

unfortunately, they may tend to

It is actually quite easy to produce

enteridg text to be formatted

later, thé first rule to remember is to begin each sentence on a
new line, rather than typing them as they may appear in the [fin-

ished document. Convenient
-this habit, especially when large

editing 1is greatly facilitatec by
insertions .or deletiona are

required. Second, it is usually unnecessary (and undesirabic) to
~ever enter tex: containing strings of nultiple blanks. Various
be introduced to produce most desired

formatting comzands ¢an

effects automatically, with less use of storare, and incr: sz

flexibility.

It is actually quite easy for the beginner to create docurents
from scratch. ~7irst, a file of NROFF macros should be obtzired.
Such macros are called by the user to produce headers, footers,

paragraphs, section nupbering,

table of contents, footnotes, etc.

A very sipmple file of this kind is discussed later. Some users
may wish to create their own specific set of macros. However, a

number of sets of "canned

[

macros exist, offering  various dif-

ferent xinds of services and choices of formats. The beginner
should probably start with one of these, then customize if neces-
0), (11), (12). A typical sequence of
commands for creating a file and formatting it might bde:

sary. See references
ed

w myfile
inroff macrofile myfile

(1

$a ; . “i.?

This sequence assumes that

,‘

(b) SAMPLE FILE OF NROFF MACROS:
which was
order to be explainable in a snall
ble macro

file of NROFFf mwmacros,

tricted than other availa

macrofile is the name of the chosen
file of NROFF macros. The macrofile can automatically be includ-
8 4if desired, wusing th
STAKDARD FILE later in this section).

NROFF

‘>
et

command .30 (see INCLUDE A

listed below is a very simple

used to prepare this memo. In

space, it is much more res-
packages.

-

f \a—
Y it



. -Documentation a la unix. - " uvnixdocintro

.de HD
‘sp 2

otl \\S(HT’ -

oap 2 - B . . -
.n’ . .
.de FO

‘sp 2

‘tl '\\'(th

.bp -

.wh 0 HD

W =86 FO

.de PA

.sp 1!

+ti +3

-.ne 3

" .de HG . L ' -

«Sp 1
«in 4
-ti "'“
-ne 4

The set of lines above was used to help produce this document.
They provide for headers, footers, paragraphs, and hanging in-
dents (i.e., the format of INFORMATION SQUKCES), - Briefly, the
sequence from ®.de HD™ to ¥.." defines the HD macro, to be used
as a header. The two ",tl" lines produce titles, which are filled
in by  user-supplied parameters, using string macros. these
string macros are named FT and HT, and are invoked by their ap-
pearance following appropriate character escape sequences. They
are filled in by user definitions. For exaample, the following
two lines are at the beginning of this file: '

.ds HT Docunmentation a la UNIX°‘unixdocintro
ods FT '- ‘ -'

This combination of macros and definitions produces the sanme

" effects as if the '.tl' lines had originally been coded:

.tl ‘Docuxzentation a la UnIx"unixdocintro
.tl oc- ’ oo

Note that appearances of the § character inside title 1lines are
magically changed into current page numbers upon output. Also
note that NROFF does recognize .ds commands, even though refer-
ence (5) does not mention them: see either (6) or (9) for an
explanation. Further exanples or different headers may be found
in reference (5).

The lines froa ®".de FO™ .to ".." ¢efine a footer macro, which dodes
little bdut produce a centered pare number with appropriate spac-
ing. and then eject a page (the ‘bp ).
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The two ".wh" commands tell jidOFF when :he HD aa! FC r-ore.
should be called: HD at the berinning (line 0) of each pare, anc
FO 6 lines before the ena of each one. Thus, they are invoked
automatically, by what are called line traps.

The remaining macros are intended to be invoked at arbitrary
points, by typing their names alone on lines, e.g.

-PA

7 .
is used.to begin a paracgraph. It first produces a blank line

(.sp 1), then causes the next input line to be indented 3 spaces.
The .ne 3 command prevents the next 1line from going on the
current page unless there is room for at least three wmore. This
helps prevent "widows" (lines separated from related ones). The
.HG macro is wused to produce a hanging indent: it incents ail
lines (except the next line) -4 spaces. (See INFORMATICN <SOURCES

for this style.)

Using such macros for spacing is very convenient, 1leads to
uniform-appearing docurents, and permits ease of adjustmert.

Finally, it may be somewhat puzzling that some of the commands
began with an apostrophe, while most dbegan with a period. See
CONTROLLING FILLING ANO ADJUSTHENT in the next section for a
short explanation of this.

(c) SIMPLE HOW-TO°S: listed below are some. coémonly-required

. -operations and NROFF commands for obtaining them.

EJECT TO NEW PAGE
«bp . )
PREVENT SEPARATION OF HEADINGS FROM THEIR PARAGRAPHS:
-.he n Just before heading (see .HG and .PA macros above).
CONTKROLLING FILLING AND ADJUSTMENT: L
Unless otherwise instructed, NROFF collects words into 1lines
which are adjusted (and hyphenated as neecded) to produce uni=-
forn right and left margins. If this is not desired (as in
tables, program exanmples, etc), it can be turned off by:
nf
and turned on again later by:

.fi

Note that this was used to prevent the listins of the macrds
above froo looking like this:

e

N

=
'
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,.dé HD °sp 2 .tl “\\*(HT® °sp 2 .a3 .. .de FO ‘=p 2

COHTROLLING H!PHENATIOH‘

unizdocinire

®e
b5

\\®(FT° “bp .. .wh O HD .wh -6 FO .de PA .sp 1 .ti +3 .nc 3
oo ede HG .3p 1 .in 4§ .ti «4 .ne 4 .. .

Suppose that while remaining in f111 mode, you want to cause
2 line to begin at the left margin, rather than possibly

being used to fill in the leftover space in the previous one.
To do this, a break is required. i.e, cause a line to be out-
put uQShout coaplete fillinmg. There are. several ways to
cause " a bdreak. First, you may insert the rollouing coecmand

© betueen the two lines:

)
-bpr

Second, any line beginning with a blank. (or tab character
converted to a blank) causes a break. Of course, tris does
what you normally want: any line explicitly indented will nect
be wused for filling. Finally, soze (but not ali} &:.=22a.s
normally cause a break, at least wnen becun with =2 . taric~.

" (See the NROFF command summary to find which commanis czuse.

breaks and which do not). Any commana can be made no:t 't3
cause a break by deginning it with an apostrophe rathe> thaxn
a period. For example, the HD and FO macros use this'ability
to avoid causing uawanted output or a yartial line.

1r hyphenation becones bother;gne tbr -sopse preason, it is

Jahibited by:

onth

and restored by: R . .
.« * - 3. . ’ LR . . :..-

L

-hy ; ..?,

More explicit control can be obtained: see reference (5),

section VIII.

N\ CENTERING:

©O

. .C@® N - :

The next n lines can be centered by:

and the tollouing' causes a general eenteriﬁs' néde until
turaned off: : ~ :

.ad ¢

with return to nornallobtained'byz

oad n

v . .
(1n)tn13 last case, n i3 not any nunber, but the character
a‘). ‘
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DOUBLE SPACE FOLLOWIKG TEXT:

» , ‘\ R
BitaaCOCLLIVE O

.1: 2 -
. RETURN TO SINGLE SPACING: .
18 A,h
_ . (&
INSERT n BLANK LINES:
L e
«8p .0 . . _
A single blank line is equivalent to .sp 1 .
SET UP bLOCK OF n CONTIGUOUS BLANK LINES (FUX FIGURE): - "}q

v on |
SST LINE LENGTH (WIDTH) TO n COLUHMS:

‘11 n

INDENI NEXT LINE TO THB RIGHT (+). OR- LEFT(-) OF CURRENT PLACE:

oti 20

Such indentation is done relat‘ve to
indent; which is »set Dby:

«in «n

current permanent

(relative to previou: indent (1f + or =), or absolute, if no

<« or - given). Examine the .HG and
uses. As another example, below are shown the

formatted versions of some text:

oi‘n 25
«11 &0
. t’.‘fs

This is the beginninz of a paragraph which 13 centered

and filled.
«3p1
oti -3

This is an example of the hanging 1ndent style.

,

This is the

. beginning of a

paragraph which

is centered and
filled.

This 1= an exanmple
of the hanging
indent style.

.PA macros for typical
original and

€)

€ )
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SET

UP TABLES (USiING TABS):

Although you may enter tabs (HYT) into a file to be printed by
NROFF, NROFF does not normally issue tab characters to tne
terminal. Instead, it has a table of internal tabs (pseugo-
tabs), which it uses to convert tabs into strings of blanks.

" Nrof!f does not know what tabs are set on your terminal, nor

does it care, although its initial set of pseudotabdbs is
identical to the normal UNIX ones (gotten by cat
Jusr/pub/tabs). In any case, if you want to enter tables of.
information, the following sequence is appropriate:

ev 2

.nf

.ta list of tadb numbers

lines of tabdble, with tabs between itens

br . -
.ev "

The .ev cozmands allow the previous set of tabs to be main-

tained, undisturbed by the .ta . Also, the .ne coxmand may
be handy to keep tavies from being broken across.pages.

UNDERLINE WORDS (OR PHRASES):

A word can always be underlinéd by typing it, backspacing to
the first character, and thea underlining it. The .ul cor-
and offars a hetter way (in terms of storage use and compa-

'tipility with iine filiing and uyphenation)

Jul
word or phrase to bde uuderlined.

‘This is obviously handy for titles or headers, but can also

be used inside sentences, since NROFF assembles filled text
without reference to input lines. I.e., this:

This sentence has

«ul

an important phrase

in the niddle of it.

comes out of NROFF as:

This sentence has an important phrase in the middle of it.
UP TABLE OF CONTENTS ENTRIES CONVEWIENTLY:

The "leader character® {(ASCII SOH), can be used to to produce
entries for tables of contents like:

TOPICQIO....‘.....Od.;...........I...O.....O.A..’CO...‘.I-..... ’0

~SECOHD TOPICCOCOOOO..........‘........O.......I.....I.Q'...l.. 20

This was produced by the following sequence, with an SOH
charaater (nonprintable) typed between each C and the follow-
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{ng blank:

.ev 2 - .
ota 63' - Q
.nf )
TOPIC 10

SECOND TOPIC 20

e 8V

. - )
The .ev commands are used to switch to a different environ-
ment, to avoid fouling up the current pseudotab settings.

CHAIN FILES TOGETHER FOR.NROF?IR&:
End each (except last) file with:
'.nx nextfilename

INCLUDE A STANDARD FILE:

.50 filename

causes reading of the named file, then continues with the
current file. This is another way to include a common file

of ..acros.

DIFF:. .: TITLBS OR NUHBEKIKG ON EVEN AND ODD PAGES:
et stigate header/footer macros using .ir.0~and'.ir e com=-
= -8,

AUTC... . .CALLY NUMBER §£CTIOHS OR ?ABAGRAPﬂS:

Look at reference (5) 8éction VI on number registers.

- The list above is just a small subset of the available opera-
tions, but should suffice for many documents.

OTHER NOTES AND WARNINGS

Note that all the user-defined macros used capital letters
only. Lower case letters may be used, but the writer should
be very careful when doing so, since a predefined NROFF coa-
mand may thus be accidentally erased.

NROFF allows only . limited numbers of macro names, string
names, etc, but never issues-'diagnostics when the limits are
exceeded. Be warned that peculiar-seeming behavior may
result from such action. ,

Finally, if you want a file which |{is compatbile with both
NROFF and TROFF, it is advisable to use only user-defined
macros in the rain body of text, rather than invoking NROFF
cocmands directly. ’

\

{
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(e) MISCELLANZOUS TEXT PREPANATIUN AIDS: a perruted 1:H
say be zenerated wusinz; ptx(VI): 1t was used for Sthe
sanual index. Program ov(I) s used 4in conjunction
NROFF to produce zultiple-column output.

STAKTER PACKAGE

Together with a copy of reference (5) and perhaps (3), the
following set of UNIX manual sections make up a reasonable
stanter package for the beginning UNIX user.

l'o

Y
th

Cover sheet, PREFACE, INTRODUCTION, HOW TO GET STARTED
Index ‘

cat(I)

chdir(l)

chaoé (1)

com:{I) .

cp(l) : :

ed(I)

fed(1)

fora(l) o :
login(1l) _ - . o
1s(I) B ) C

In(I)

Bai-(I)

g - {I)

B (I)

e. (X))

.’ L]

(I)
Jd(I)
LA
sois) . .
rodir(I) v
sort(I)

sh(I)

tr(I)

troff(I) ‘
typo(I)

uniq(l)

who(1l)

write(I)

hyphen(VI)

ptx(VI)
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. . (root directory)

g
~
.
3
jones ) smith x

file?2
file1l rfile2 filel a.longfilename| z
~
R
'
1. Names enclosed in rectangles represent ordinary files. N
2. Hanesvenclosed in circles represent directories. i:

Figure 1. Sample UNIX File Structure
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]
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]

]

STOP EDITIHG, RETURN TO UNIX: q =====>>3>>>>]

EDITOR INPUT MODE

ENTER NEW TEXT: a OR 1§ -----------)))))).

DELETE OLD, ENTER NKEW TBXT: C ece===ddI>>

EXIT INPUT HODE: . _
REMEMRERED FILENAKE: W

ANY FILENANe: w filenaae

(LATTER CREA ss FILE xs NECESSARY) .

TO:

(w:rn Aonnzssss OF LINE(S))

EXISTING FILE INTO SELECT&D PLACE IN rILB ‘
BEING EDITED: r filenaue :

UNIX COMMAND TO UNIX: . tcommand

(3) m command ‘ RN

H FOR AND EDIT HISTAKES' 3 and s coamands

FILE: »p (WITR DESIRED ADDRESSES)
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