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1. Introduction

This is a User's Guide for the CONEREN interactive editor ed. Ut
describes in elementary terms the facilities that the cditor provides.,
This puide is intended for two (ypes of readers: those who want &
tutorial introduction to ed and those who want (o usc specilic sec-
tions as a rcference.

Sections two through five cover the use of ed.

Scction six gives a summary description of cach ed command and
its cifecls.

A related manual is the Introduction to the CONIERENT System,
which covers the basics of using CONERENT and introduces ntany
usclul programs.

Why you might nced an editor

A signilicant feature of compulers is the capacily to store, retricve,
and operate upon information. The kinds of information that can
be stored by a computer running the COHERENT system e
many: programs, computcr commands and instructions, data to
programs, financial infor mation, clectronic mail, natural language
text (c. g. French, nglish) destined Tor a manusctipt or book, or
cven notes to yourself.

ed is a COHERENT program that is desipned to enter and change
many kinds of computer-bascd infor mation interactively.  You will
use ed (o chanpe compuler programs and natwal  Lmpuage
manuscripts, command files, and clectronic mail messages.

ed is designed to be as casy (o usc as possible, requiring little train-
ing to get started. The fundamental commands arce simple, but
have enough fexibility to perform complex tasks.

Iearning fo use the edifor

Much care has been taken in the design and implementation of the
cditors and the writing of this manual.  Practice on your part will
help you learn quickly. The goal of this manuat is to help you
hecome proficient with ed as casily as possible.

This manual is designed to help you in the process of learning to
use the cditor. 17 there is somcone fearning with you, it is helpful
for you to cexchange notes while learning.  Betfer yet, if there is
comeone who is an expert in ed whom you can talk to, it will help
you gain familiarity more quickly.
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Do the examples

The following scctions will have many cxamples illustrating cach
topic of discussion. These examples e designed o assist you in
understanding cxactly how cach command and feature will work.

Hopelully vou have access to a CONERENT computer systen. 1)
vou do, it is strongly recommended that you type in each cxample
presented in the lollowine scetions as you chcountcl them in the
text. Even if you understand the concept presented, perfor ming (he
cxample will reinforce the lesson, and will help you feel comfort-
able using ed sooner.

If you do not have a CONERENT sysiem available, take notes on
the examples, showing what the results of cach command would be.
Then, when you do have access to a COHERENT system, po
through the text and do the examples.  You might find, to your
surprise, that something new is revealed to you, cven though you
clearly understand the topic being presented.

Fxperiment on your own

tn addition to reading the text and doing the cxamples as vou
encounter them in the text, feel no inhibition about trying a sliphtly
dilfcrent command than that presented in the example, and branch-
ing out on vour own. Try things that you suspect might work, but
are not shown as examples.  Also try things that arc a part of a
project that you will be doing with ed on the computer, or that you
are familiar with from previous expericnce.,

Trying things out on your own is a pood way for you to understand
the cditor in your own terms.

Interactive editing proficiency

As you prow in familiarity with ed, strive for an automatic use of
commands—so that you do not have to loak up cach command, or
Iaboriously think through the command you are about to typc.
Some commands, of course, arc quite complicated, and require
thought, but the commands that arc used 90% of the time arc sim-
ple. As you usc e more and moic, the commands will come to
you automaltically. This proficiency will be helped by practice while
you arc Icarning ed. Lcarn to let your fingers do the thinking.
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2. General topics

This sectinn discusses the gencral ideas behind ed, and defines some
basic terms.  The topics discussed here  will be referred 1o
throughout the remainder of this User's Guide, and will be familiar
to an cd cxpert.

To help illustrate  the  discussion 1o follow, log into  your
COHERENT system and enter the following conimands:

ad

a

Lhis 1s n sample
ed sesslon

W hest
1

This example calls ed, then uses the a2 command 1o add lines to the
text kept in memory.  The period signals the end of the additions.
The w command writes the lines of text to file test, and the com-
mand q tclls ed to return 1o the CONERENT system. You will
notice that alter you type the w command, ed will respond with

23
which is the number of characters in the flile,
Thus, to enler ed, simply type

od

and to cxil, type

1

You can also cxit by typing <ctrl-D> which is typed by holding
the control key on your keyhoard, then striking the D key. Notice
that you are issuing two dilferent kinds of commands in the above
cxample. The command ed is a CONERENT command, while the
test are commands to the cditor. After ed is given the q command,
it exits, and following commands are processed by COIERENT.

(RQONHE

RRR A 3



eod Inferprileg Edlo~-~ Tut--"~*

»

Files

Scts of information stored by a compuicr :Z— called files. In some
ways, computer files resemble files in a typical office filing cabinct.
All information in the computer is stored in files,

Fach file has a name, which is used to rcfer to the Nle in
COHERENT commands. The computer stores cach individual file
as a scparate entity.  The namies of files are stored in a dircctory,

Fach file name must be unique within a dircctory, Dircclories are
discussed in more detail in the section on advanced cditing.  File
names may be up to fourteen (14) characters in lenpth. The charac-
ters that make up file names may be the upper case and lower case
alphabet, mnncric digits, and a fow ponclogti racicrs such ay
period and hyphens. The hyphen shonld not be the fivst character
in a name, since many COHERENT programs treat file names
beginning with hyphen incorrectly.

The COHERENT system has commands that create, destroy, list,
copy and, with ed, cnter and change files. Tor example, use the cal
command (o list the contents of the file named text created in the
above examiple on your terminal:

cat text

cd and Tiles

ed, like many of the other programs in the COHERENT systcmn,
deals with onc file at a time.

You have contiol over the name of the file being created or

changed. ed can create files, add to files, and change files previ-
ously created.

ed deals with files made up of fines. Lines contain upper and lower
casc alphabetic characters, the digits 0 through 9, and punciuation
characters.

There are types of files that do not fit into this category. Such files
contain compuler instructions, or special program data. These are
called binary files. The files ed deals with are called ASCII files.

4 GO RIEREN T
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Text and commands

As von use ed to create or change liles, vou will type both input
text and controlling commands to the cditor.

ed nceds 1o be told what to do. You will use commands 1o order
cd 10 do what you want it 1o do. ed has about (wo dozen com-
mands, giving it power and flexibility.

The commands are almost alwavs one letter and can be thought of
as shorthand.  Although the commands may scem over-abbreviated
at first, they are easy to lcarn.  You will apprecinte the terseness of
the commands once you hegin to usc ed regnlly.

Fach command to ed (and to CONERENT as well) is ended _..<
striking the <RETURN> kecy. This key is present on ali teoni-
nals. However, the labeling of the key may vary. It may be called
newline, lincfeed, enfer, or col, and is lwiger ::.:. any kev on the
keyhoard except for the space bar, This tey will he ealled (he
<RETURN > key in the remainder of this document.

The contents of a file is called rexr. The dircetions that you pive ed
arc called commands. You will also cnter text to fill and change
the file. The commands tell ed what to do with the text.

Creating a file

ed operates upon one file at a time. ed will create a hle with a
name you supply and fill it with information.

The example shown in section two above cicated a fle. Flcte is
another cxample of file creation—twoline:

cd

n

Two 1ine Example,
thank you.

¥ twollne

q

The lctter a tells ed to add lines to the file. The file in this example
is initially ciapty.  The w command writes the lines you have added
to fife twoline. The command q tells the cditor that you are
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*
finished, whercupon it retuens (o COHERENT,  You can use the
COHERENT command caf to list the new file:
cnt, twoline
the reply will be:
Two 1ine Fxample,
thank you.

Bach individual command uscd here will be explained in detail in
fater scctions.

Changing an existing file

Let's presume a manuscript file that you have created needs a few
spelling corrections.  ed will readily assist you in making the
changes. Simply specily the name of the file when you issuc the
COHERENT command:

ed filename

where filename stands for the name of the file that you wish to
change. To add another linc fo the example:

ed twoline

In
This is Lthe third line of the file.

v
1

Listing the program with cat pives:

Two 1ine Exnmplce,
thank yon.
This 1s the third line of Lhe file.

The command $a tells ed 1o add lines at the end of the file.

The process of changing material in a file is frequently referred to
as updating, orv editing .

I vour use of ed, vou will issue commands to change, remove, and
add to information in the filc.

6 (e
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Adding information 1o a file is similar (o creating a file.  Informa-
tion can be included in the conent file from an alicady cxisting lile,

Correcting the spelling of a misspelled word is casy with ed,
Groups of words in an English manuscript may be rearranged.

Larger portions of text, such as a paragraph, may be moved or
copicd to a different spot in the manuscript.
Componcnts of a lile N

Files that ed creates or cdits are made up of ASCI characters,
Commands also consist of ASCH chanacters, bt some punctoation
characters are significant (o ed when used in commands,

Characters in the file are grouped into lines. A line is defined as a
group of characters followed by an end-ofl-linc character, which is
not visible. ed operates upon the line as the basic unit of informa-
tion; it is therefore a line-oriented cditor. When you (ype out a file
on your terminal, cach line in the lile will be shown on your termi-
nal as onc line.

Working on fines

ced knows cach fine in the file by it line number. The tirst line is
known by the number 1, and successive lines by succeessive numbers.
If your file has ten lines, the fast line is known as number ten.

The commands Tor ed arc bhased upon lines, When yvou add
material to a file, you will be adding lines. If you rcmove or
change items, vou will do so 10 proups of lines.

The commands that you give to ed will he typed on a line of the
screen. No pat of any connmmiand that you issue will be acted upon
until the fine is completed, The procescing sl occne b s i
the <RETURN> key.

Relerring (o lines

As mentioned above, ed keeps tiick of the number of each hing in
the file you are editing,  ed alvo remembers the line vou mos
recently worked on. This can help shorten the commands yon tyvpe,
as well as reduce the need to remember numbers of lings. The line

most recetly worked on is called the current line.  Thié pliase will
be used in the Tollowing sections, and is ficquently used by
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cxpericnced ed users. There is a sharthand symbol uscd in ed com-
mands for the current line, s the period . or dof.

Another  shorthand  symbol used in ed commands is $ which
represents the mumber of the last tine in the file.

Line number ranpes

Many of the ed commands operate on more than onc line at a time.
Ghroups ef lines arc denoted by a line number range, which is uscd
as a prchix to the command.  Line number ranges cxpand the power
of ed commands.

Lrror messages
If you type a command to ed incorrectly, ed will respond with
?
signilying that an crior has been detected. Many times, this civor

will be cvident to you when you review the command that you just
typed.

I you do not sce what the crror is, vou can gct a more lengthy
description by typing to ed

?

and it will reply with an error message.

Summary

This section briclly describes the hasic ideas important in using ed,
The ideas will be discossed in denil and illiminated with examples
in the sections that follow,
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3. Basic editing (echniquces

This scction discusses the elementary technigues and commande. that
you will need to hepin using ed. With the matciial preseated in this
section, you will he able to perform operations needed to da most
of your editing tasks.

Again, it is recommended that you follow along with the examples
by keying them in. This will help you understand cach example
better, as well as remember the (echnique.

Crealing a new file

To begin, let us presume that you need (o create an entirely new file
named first. Perhaps you only want one linc in the lile, and it is to
read

Thlis 1s my first example

Thesc are the steps that you will need to go through 1o create this
file.

The first step is to log into the system. If vou do not know how to
do this, then you need someone to help you with this step; see the
Introduction to the CONRERENT Svstem. CONERENT will sipnal
you that is ready for commands hy typing a chinacter called o
prompt. This character is usually a $, but it may be a diflerent
character for some installations,

The next step is to invoke the ed program. To do this, simply type
cd

Remember that von must end cach line of commands o1 text line
with the <RETURN> key, lor it will nat be acted wpon until vou
do. Thus, the editor is invoked by typing the two characters “‘ed”
and a <RETURN>. Notice that these two characters must be
lower-case. I you type cither of them in in upper casc,
COMERENT will tell you that Fad or el or ED is not fonnd.
Almost all COHERENT commands are in lower case. Always be
sure the case of commands you type is correct.

ed is now ready for commands. The first command that you will
use is the o comnane. This 1ells ed o append, or add lines (o the
text in memory, which will be Tater written to the file. Depending

(GO NN NN 9
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upon the size of your computer, ed will hold only a certain number
of lines of text in memory. For cditing very large files, use sed,
which is described in sed Stremn Editor Tutorial. ed will continue
to add lines until you type a linc containing only a period. While
adding lincs, ed will not recopnize commands,

Following the a command, type the lines to be included, followed
by a linc that contains only a sinple pe iond. This special line signals

ed that von want to stop appending lines. ‘lhe information that
you have typed so far is:

cd

n
This J= my flest exnmple

Next, you must tell ed to write the file using a w command, and
give the file name. I you wish o store this example in a file named
first, issue (he command

w flrst
which telis ed to write the information to the file named First,

ed will write the file and tell you how many characters were written,
in this case, 25.

Finally, to lcave the cditor, issuc the command

q

mcaning quif. The next commands you type alter this will be inter-
preted and acted wpon by COHERENT.

Now review the example in its entirety. First, you called ed. Then
you added lines with the » command, finishing the adding with a
linc containing only a period. You wrote the file with the w com-
mand, and cxited from the cditor using the q command. The com-
plete example is:

10 @ @ R N

ad Irt~ractive Editor Tutorial

n
This is my [irst example

w first

Y|
ed replied to the w command with the number of characters written
{o the file. After you typed q. COINERENT prompted you for a
command again with §.

Changing n [lile

Now, let’s say that you wish to chanpe the file that you have M:.....
created.  You will add two more lincs to the file so that the original
tine will be sandwiched between the new lines. You want the file to
contain:

Fxample two, ndded last
This 18 my first example
Fxnmple two, added first

You will do this with ed using two new commands.

Again, you start by telling the COUERENT system to rin cd. But
this time, since you arc changing a file, you type the namc of the
file that you arc changing alter the characters ed:

ed first

Notice that there is a space following ed. Al lcast one space 1S
reqquired (o scparate the file name from cd itsclf. ed will remember
Ihis file name for later usc in the w command.

ed reads the file in preparation for cditing, and tclls you the number
of characters that it read in, again responding wilh 25.

After reading the file, ed autlomatically sets the curnieni nw t
last line read in.

Now, add the third line shown in the second cxample by entering:

a
Example two, added first

COMEBRENT : "
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This resembles the first example. Ilowever, in that case there was
no information in the file, whereas now there is. How did ed know
where to add the lines?

The a command adds lines after the current line. And since upon
teading the file ed scis the current line to the last line read in, the a
command added the new lince after the last line.

The current line can be implicitly or explicitly referred to by most
commands, so it is helpful fo know where it is. In gencral, the
current line is left at the Tast line ed has processed. If you lose
track of the current line, you can ask ed to tell you where it is, as
you will sce shortly.

To add the very fhirst line to the seccond example, you will use yet
another command, the &, or insert command. This command is
similar fo the a command, cxcept that it inserts lines before the
current line rather than after it. Otherwise, it is uscd to add lines
in the same manner.

Anothicr word about the current line. After an a command finishes,
the current line is the last line added. Thus, after the addition of
“"Example two, added first”’ above, the (new) current line is the last
linc in the file. So, il you were to immedialely do the i command,
you would be adding lincs just before the last line, which is not
what you want (o do.

ed has flexibility built info nearly every command to specifly the line
that the command is to operate upon. Now you can complele the
sccond example:

1%
Exnmple twe, ndded last

.

The numeral 1 before the § says to insert lines before the first line in
the file. The line number pichx is very frequently used, and is
applicable to almost every command.

Now, to finish the sccond cxample and save it back into the same
file, type:

o
q

12 5 O finh F3 GRS N W
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Notice that the fle name was left off the w command. ed
remembers the fle name that vou started out with, and uscs that
name il nonc is given in the w command. Theiefore, the informa-
tion will he written back to file first. Notice also that the previous
contents of file first are lost when you write the new file first.
Alternatively, you can type

w second

leaving the contents of first unchanged and creating a new. file
called second.

In casc yon forget, ed will tcll you what file name you started with.
Simply use the command

f

It you used command I anytime during work on this sccond cxam-
ple, ed would reply

first

Remember 1o use the q command (o feave ed and go back (o
COIIERENT.
Printing lines

As you work with a file using ed, it is most usclul to print scctions
of the fle on your terminal. This can help you see what you have
done (and somctimes what you have not done) and help pinpoint
where you wish fo make changes.

The print command p will print the current line unless a line
nnmber is specificd. Continuing with the example above,

ed flrst
p
ed replies by printing
Example two, added first

which is the last line in the file named first from the previous exam-
ple.

Again, like | and a, if you want ed 1o print a linc other than the
current one, all you nced to do is to put a line number or linc

GAONH R A NA ) 13
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number ranpe in front of the p command. Thus, if yon want to
print the second line in the file, type

<p
and ed will reply with

This is my (irsl example

If vou wish to print the entire example file, you can specily not just
one line pumber but a range of line numbers to be printed. The
fist and fast numbers are separated by a comma.,  So, to print all
three lines in the sccond example, type:

1,3p

and ed will respond by printing all lines. This same principle
applics to other commands. The print command can also appear
after other commands such as s or o, which are discussed later in
this section.

Abbreviafing line numbers

There are shorthand descriptions for certain line numbers. The last
linc is frequently referenced, but since we don’t always know how
many lines there arc, the number of the fast line can be represented
by dollar sign $. The command

1,%p
1

will ¢ ol lines in the file. The advantape of this shorthand is
that the command as typed witl work for any lite, regardless ol its
size. This construct of 1.% is uscd often cnough that it has an
abbreviation of its own:

wd

*p

The number of the current line can also be abbieviated by using the
period or dot in the place of a line number. To print all lines from
the beginning of the file through the current line, type

i1,.p

or to print all lines fiom the current line through the end of the flile,
type

14 @ © [d (5 6% 2 T
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<
using two shorthand characters in the same command.

A special symbol & will print onc scicen of lines, which is usclul if
you are using CRT. Simply type

&
which is equivalent 10
.y 422p

unless there are fewer than 22 lincs between the current line and the
cnd of the file. In this case, it is cquivalent to

S 8p
Be aware that all forms of the p command will change the current
line to the last line printed. ‘Fhe command

%P
will, after printing, change the current line 10 the last line of the
filc.

How many lines

You can easily sce the current line with p:

p

which is a very short way (o tell ed to print the current line. On
your terminal, try the command

-p

o sce what it will do and how it compares to simply using p.
You'll sce that they do the same thing.

You can dctermine the size of your lile by typing

ed will reply by 1yping the number of lines in the entire file.,

To determine the line number of the current line, use the dot cquals
command:

@O [l B 107 15
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cd responds with the number of the current line.

Removing lines

An old saving says that what goes up must come down. In com-
puter systems, that might tramslaie to: ““that which is remembered
may also be forgotten”. ed helps you forget lines the morning
alter, or cven sooncer if you wish.

To illustrate the removal of lines, let's create another example file
with cd:

?_
a

This is the lirst 1line.

The second line s good.

llowever, 1ine three 1s bad.

line four wishes to go away.

1ine 5 similarly wanis to be forgotten,
as does lline 6.

the next to last line stays.

as does the last line 1n the file.

w example]}

q

This will create file exampled. You can remove lines that you don’t
wanl from this file.

To delete the lines, hegin cditing the file by saying

ed example]
1,%p

‘Ihis also prints the file on your terminal. Now, your intent is to
delete lines three through six. First, delete line three, then print the
cnlire file apain,

31
H.HU

and cd will respond with

16 o) RSB IT
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This s the Tirst line.

The second Tine in o,

bine four wishes Lo oo avay.

Line 9 similarly wanls to be Copgolten,
as does line 6.

the next Lo last line shbays.

an does the last line in the Cile,

Notice that the third line is no lonper there, Line thiee is now what
used to e line fonr. Remember that the line munhers always hegin
al one for the first line of the file and promess consecutively even
after the lile has been chaneed. Thus, deleting i line will change
the line number ol cach line fram the deleted fine to the last line in
the file.

Your deleting is not finished, however.  You need to remove three
more lines. This can be done with one command:

v 1
1,

Again, p will print the contents of the file, which now arc

Yod

This 1s the firsl 1inn.

The second line s good.

the next te last line slays.

ns does the last line In Lhe lle,

Finally, write the updated fite and retwrn 1o COHERENT:

W
1

T his illustrates how to delete lines, bath singly, and in a proup.

Abandoning changes

IT you should make an inadvertent deletion or two and wish to start
the edit over again from the beginuing, vou can do so by using the
q command in a ditferent Tashion than is shown above.

I you tell ed 1o q before you tell it to write the file with w, your can
abandon any changes made since bepinning editing. However, (o
prevent you from accidentally sclecting, this option, ed will yegpond
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with a question mark “*?7** if you have made any chabges to the file.
At this point, reply with a sccond q, and ed will then refurn to
COHERENT.

cd is cautions about Ietting you quit when you have made changes
that have not yet heen written to the file by w, so it requires that
you do the q twice in this manncr. Alicinatively, you can avoid the
question mark prompt by {vping the upper-case Q rather than
lower-case q, and ed will exit without regard to unsaved changes.

You can also cxit from ed by typing the end of file kecy, which is
usually <ctrl-pr >,

Although yon arc keying changes to the file as you po along, the file
is not permancently changed until you issuc the w command. These
modifications arc made on a copy of the file text held in memory.

Changing text within a line

IT you type a line incorrectly, or later wish to rearrange some words
or symbols within it, you know cnough abows ed now (o do so.
You only need to defete the line with d and re-enier the line with i.
Example 4 will be ereated with the following commands:

ed

a

Soflwnre technolopy todny hns
adbanced Lo the polnt that lnrpe
softwnre projects unherd of in
earller times are undertaken and
v exnmplci

q

There are two misspelled words in this example and we will correct
ciach of them using dilferent ed features.

The first method will be the direct way that you probably can anti-
cipate.  Give the following commands to the cditor exactly as
shown:
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rd exampled

2d

]

advanced to the point Lhal l1arge

These commands seplace the second line with a new line containing
the correet spelling of the word advanced. Use the command

1,%p
to verify that the file now will contain:

Holflware technnlopy today has
advaneed Lo the polat Lhal 1arge
goftunre projects unherd o in
carlier Limes are mderbaken and

The sccond methad used 1o chanpe the spelling of a word is with
the substitute command s, This command is very powerful, I i
pobably the most-used command in ed,

s is more complex than commands we have discussed so Tar, in that
there are more clements to the command.  Firdt is the optional line
number tange followed by the s, Then there ae two patierns or
strings that are set off [rom the rest of the command and from cach
other with the slash character:

s/pntlernl/pattern?/

In this cxample of the substitute command, the stiinpg patternl
represents the word en sting that you want ed 1o find, then change.
The string pattern is the word o string that is the vepltacement Tor
patternl . Notice the three slashes separating the twao patterns from
the s, from cach other, and from the end of the line. These slashes
must always be present,

With this command, vou can corrcet the sccond spelling crror in the
fourth example:

3= /herd/heard/
—4
ed will 1eply
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software projecls unheard of in
Notice that these two comniand lines can be condensed (o onc:

3s/herd/henrd/p

The meaning of these commands is: on the third line of the file,
change the string berd to heard and, when tinished, print the cntire
line. Without the p above, ed will change the linc as you dircct,
bt vou will not sce what the new line is. It is a pood idea to print
lines that you substitute in this mannces wntil you gain in confidence
with ed. Some ed cxperts always print the lines after substitution.

After these two changes, the fife will look like:

Software technolory today has

advanced to the point that large
sof'tware projects unheard of In
enrlier Limes are undertaken and

Although the above cxample is hased on patterns in the s conmand
as words, they can be any consccutive group of characters, called
strings. Either pattern may be several words, or part of a wod.
ed really doesn’t know what words are, but it does know what ahi-
trary strings of characters, or patferns, arc.

Recanse ed s not strictly examining words, you should keep in
mind that it may find the wrong patternl string on the line in ques-
tion. The substitute command hnds the first pattern? on the line
that matches. For example, presmuc that the current linc in a lile is

let nol rain fall on a parade
and instcad you wanl {o say

1et nol rain fall on the parade
you command ed:

s/a/the/p
and are shocked to discover that the resull is

let not rtheln Fall on n pnrade

20 o) S T R
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which is certainly worse than what you started with. A better com-
mand to give ed would have been a substitute command that substi-
tnted the tetter a preceded and Tollowed hy a space:

s/ n / the /p
Notice that will find only one ** a " with this command.

An alicrnative correct way to do this is to indicate in the substitu-
tion command which of several possible matches within the line is
to be substituted. In our example, it is actnally the third a that we
are trying to match, so we could have used the special form of the
command

s3/a/the/p

to pet ed (o sclect the one we wanted.

Undoing substitutions

I you did change a to the inappropriatcly, you can retract the sub-
stitution by issuing the undo command

u
belore you move on to another current linc.
To illustrate this, enter this example:

od
a
let not rain fall on a parade

w undo
q

Now, perform the substitution with

ed undo
s/n/the/p

which will result in:
let not rthein fall on a parade

To retract the substittion, simply type:
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n "2
p
to undo it, and print the resulr.

Nete that only the last line substituted will be restored, and it must
still be the carrent line.

The s command finds only one occurrence of the string that you
wanl to change, so il there is more than one misspelling of a word
on the same line, you would need to give the command twice.

However, there is a different Torm of the substitute command which
will find every accurrence of the indicated string on the line. Sim-
ply add the Ietter g for global aficr the third slash in the substitute
command, and cvery one will be found and changed:

s/patternl/pattern2/n
So, il the current line contains a phrase:
n rose Is a rose Is n rose
and we tcll ed to substine
s/a/the/p
the line will be changed to
the rose is the rose Iz the rose

Again, be wary of the wrong word or part of a word inadvertently
matching the string that you want to change.

There are some special punctuation characters that the substitute
command uscs in parts onc and fwo. They will be discussed in the
advanced scction of this document., However, you should be aware
of these characlers and avoid them until you progress lo (he
advanced scction, for unless uscd properly, they will give you
undesired results. These characters are:

" ¢8» .\ &

These are uscd in ed and other COHERENT programs in forming
complex patterns,
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Ranges of substitution

Perhaps you need to change several lines that have the same
misspelling or need the same cditorial change. s can do that o
you also. Simply prefix the command s with the line number rang

like you would do with p. Borrowing the “'rose’” example again, il
the saying were typed:

n rose is
n rose is
n rose

then you could do the same change as before, but across the entire
file by typing

1,8s/n/the/
Notice that the g following the s command has been omitied here,
since you know that there is only one occurience of the string that
you want to change on cach line.
I somce of the lines do not have the string you want 1o change in

them, ed will not object fo (he missing string.  Howcever, il none of
the range has the string, ed will print a ?,

Summary

This section discusses the clementary commands essential for you to
bepin basic editing.  Later sections will cover additional Mexibility in
these commands, as well as demonstrate more power ful commands.

You can build a new file with the command scquence

nd
n
<Jines to be added>

¥ {ilename
q

and cdit an existing file with the command

| &
b
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ed ilennme
<edlting commands and texi>

W
q

To print lines of a file, you usc
p {print current 1ine}
np {print 1ine n)

monp - Aprint lines m through n)

and cither line number may he replaced by $ signifying last line or
period signilving the current line.

To add lines to a file, nse

a {7dd lines afler current line)
nn {add 1lnes after line n}

The command i is similar, except that it adds before the indicated
line.

To remove lines from the file, use

d {delete current 1ine)
nd {delete 1ine n)
m,nd  {delete lines m through n}

And finally, the substitute command

s/pl/p2/ {chanpe first pl Lo P2 in cur. line)
sn/pl/p2 {change nth pl 1o p2)
s/pl/p2 /n {chanpe all pl 1o »2)

myns/pl/p2/e [ditlo on 1ines m thru n}

The substitute command will give an crror message if no pl is
found—that is, at least one pl must be present in the indicated
range.
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4. Intermediate cditing

This scction discusses more advanced command features of ed.,
While scction thiee discussed cnourh material (o help a first-time
user become productive, this section corvers additional features that
can considerably increase editing power,

The topics covered in this section are: retative line numbering, mov-
i blocks of (ext, string lacating, special chinacters in substitution
el search commands, global commind processing, ainking lines,
i reverse searches, .

Examples of each command are piven,

Relative line numhers

As discussed in the previous section, most commands aceept line
numbers to control their range of opcration.  The line number
specification may be a single number before the command, such as:

1p

which, of course, prints the first line of the file. 1 he line number
specification may also be a range of line numbers, indicated by two
numbers separated by a comma. 1T (he lile has at lcast ten lines in
it, the command

1,10p
will print the first ten lines of the file.

You may specify the current line by simply using dot 10 represent
the current line number, as in

1,.p

which will print the lines of the file up through the current line. f
you want (o refer to the current line only, you may omit the line
number prefix altopether, as in

P
which is in every way cquivalent (o
-p

but is shorter.
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Theie is yet another level of shotthand of (he print command—the
plus and minus characters. These chimacters can be used 1o indicate
ollscts from the cimrent line as in

43p
which mcans 10 print the third line following the current line.

.~1p
mcans print the line preceding the current line. )
This may bhe abbreviated Turther by lcaving out the dot. The com-
mand scquence

+p

-p
will have the cumulative cffect of advancing to the next linc as the

current line, printing it, then backing up to the previous linc (the
original current linc) as the current line and printing it.

Further, you can put several of these on one command linc to move
the current line multiple lines, then print. To back up three lines
then print, say:

-=-p

In the absence of any other command, ed defaults to the p com-
mand. Thus

is cquivalent to
---p

and
5

mcans the same thing as
5p

There is one more abbreviation in the print command.

IT ed is cxpecting a command from you, and you cnter nothing
cxcept a <RETURN >, ed interprets this as a command 1o advance
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the current line to the nev line and print i, Iow ahout that for
brevity! ‘Dhis action is cquivalent (o

4
or

A+
<RETURN> s the shortest command in cd.

All the abbreviations for line number can be nsed by other com-
mands that expeet a line number range. For examipic, il vou wan
to delete five lines centercd about the cunrent line, you could type:

=2, .42d
and you would get your wish.

With any of these abbreviations, as well as the specification of the
actual line number itselr, Youw may not specify a line number that is
beyond the limits of the file. Suppose the current linc is the last
linc in the file and you type a

+

to ed. This means advance one line then print, which cannot
oceur, since there is no next line in this case. ed will respond o
impraper line numbers by typing a question mark on the terminal,
Notice, however, that the current line will always he valid so long
as there is at least one line in the file. Thus, unless the file is
cipty, the command

will never give an error messape. This can be of comforn it yvou
lose your way in the file,

Changing lines

In the Basic editing section, an example of speHing correction wis
solved two wavs,  T'he liry Wiy was the clumsy way of deleting o
line relyping the entire line. Such an activity is a lor of work
fo change a sinple letter, so the substiture command was gsed
instead.,
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There are occasions, however, where it is handy to have the power
to change lincs—as was done by deleiing then inserting, ed pro-
vides this power in the ¢ command. In peneral terms,

m,ne
new lines
to he Inserted

.

will remove lines m through 21, and inscrt new lines up to the period
in place of them.

Moving blocks of fext

In a natural lanpuape manuscript, vou often need (o rearrange para-
graphs to give better clarity. In a program, procedurcs may need to
be rearranged.  Or, possibly vou forgot where the current line was,
and inscrted lines not quite where yon wanted them.

ed provides a move command m that moves a block of text from
one point in the lilc to another.,

The analogue to this operation in a conventional typed manuscript
is to cut out the scction from the wrong place, move it Lo the new
place, and paste it in.

m is diflerent Trom the other commands that we have discussed so
far, in that there is a line number following the m itscll, as well as
the line number range that normally precedes a command. The lol-
lowing linc number is interpreted as the line after which the text is
to be moved. So, the general form of the move command is

h,emd
which micans move lines b through ¢ 1o Toltow line d.

To do a concrete example, build a fite with the Tollowing informa-
tion:

o GRS REA NN

@@ [
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Thiz 1z o parapraph of natural lanrmare
Lext,. Due to stylistle conslderatlons, it
really should be Lhe scecond paraceaph.

If you can read 'this paragraph Cirst,
the text has been properly arranged, and
our move example has been successfully dene,

v exampleS
q

The file exampleS is a scction of a manuscript with two paragraphs
of three lines cach. The purpose of this example is 1o move the first
paragtaph to follow the sccond paragraph. There are at least two
ways Lo do this with the move commmand. The flirst is

ed example$
1,3m$

*p

Q

The result will be

[ you ean read this paraspgreaph (lrst,
Lhe text hag been properly aveanpged, s
our move example has been suere

This Is a pararraph of natural lanminee
text. Due to stylistie conziderations, it
really should be the second paragraph.

Ihis example moves the parapraph at lines ance through three to the
end of the file (). The other way is 1o move the second parapraph
to the point betore the fhse:

4 ,6mN

Notice that the destination is 0, mcaning that the text is to be
moved to the point following linc zcro. Since there is not a line

number zero, the move command takes it to mean the beginning of
the file,
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OF cowrse, with one small cxample, there ae several other wayvs
using linc mumber abbieviations and knowledge of the current linc
to perform exactly the same action.

1,3m.

say to move lincs 1 throngh three of the file to the line after the
current line. Tmmediately after the ed command, the current line
will bic the last line of the file. Thus, this form of the command has
the same cifeet as the previons fosms,

I the destination of a move command is not specified, ed assumes
the cunrent line. VTherefme, the command

1,3m
will also have the same cilect. '

In this discussion about the move command the resulting current
line in comparing the different ways of performing the task has not
been mentioned,  The different methads are equivalent with respect
to the resulting order of lines afier their excention, but not neces-
sarily the same with respect 1o the new current line. The oy com-
mand causes line numbers in the file 1o be changed, although (he
total number of lines in the file remains the same,

After a move command, the current line is defined to be the lasi
line moved. Thus, il the first paragraph is moved, the current line
alter the move will be original line thice, now the last line in the
file. If the sccond paragraph is moved, the current line after the
move will be the new line three.

Copying blocks of (ext

The transfer command ¢ is similar to the move command, except
that the text is copicd rather than moved. The taom move when
applicd to lines of text gencrally implies that the moved object no
longer occupics its original place.

ed adheres to this meaning when vou command it to move lines of
text. The term copy however, gencrally means to move a copy of
an objeet, such as a block of text, but leave the original in place.
ed interprets the transfer ¢ command in this fashion.

The form of the tansfer command is:

30 e [l B R
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b,etd

which means to transfer (he proup of lines beginning with & and
ending with e (inclusive) 1o follow the line d.

‘This would he used if you have a paragraph in o manuscript that
bears 1epeating. The original seetion of 1ext i not ahiered,

Aflter copying lines to the destination, ed sets the current linc 1o the
last line copiced.

String searches

As il we did not have cnough ways to refer to lines, there are still
more to come!

The methods discussed 1o this point e the simplest 1o understand
and 10 use. They involve specifving an abtolute line ntmber, A
relative line increment., or a shorthand svmbol such as dot or §.

yarticularly in o natural lanpoage manuseript, line numbers e a
bit arbitrary, in that there is no intuitive giasp of which line has
which number, how many lines ago a paagraph stasts, and so on,

ed's solution to this is a sting scarch or line locator capahility to
locate lines, using a syntax resembling the substitute commind.
The string search heging on the line following the current line, and
looks for a line matching the specificd string. 11 a maich s found
in a line ¢d scts the curient tine to that line.

IT the end of the file is encountered hefore a mateh is found, the
string search continues at the beginning ol the fite. 1f there is stiill
no match by the time the beginning line of the search is cneonn-
tered, ol will issue an crror messape- the guestion mk 2,
Remember that if vou answer ed alter an crior message with a

question mark, it will tell you in more detail what the error is.
What docs @ match mean? The simplest meaning is that (wo strings

are the same—the strings have the same characters in the siume
order.

Build an cxample by typing the following lines:
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Thiz s an example thatl we will
use f{or steinge searchine.  There
Is mueh nalural lanpuape here as well
as some genuline arbiteary steloges.
890, ; + foxtrot
querlyulop #H

w example6
q

OfF course, these lincs can he referenced by the means already dis-
cussed.  However, if the lile being edited contains hifteen typewril-
ten pages of information, these methods become impeactical.

The string scarch is a method of locating a line, You can place the
stiing scarch commumd at any place that vou would place a line
number or line number cxpression, To illusirate the action of the
string scarch, let’s locate any line with the word or partial word fox

U N
..._r.-

ed exampleG6
/Tox/p

When you type this line, ed will print the line
890, ;4 foxlLrot,

Also, you can print out a range of lines using the string expressions:

ed examplef
/This/, /much/p

will print out the lincs:

This is an example thal we will
use for string searching.  There
1s much natural language here as vell

This ability to specily stiings as tarpets for locating lines pives a e,

greater power (o ed overall, Once vou get the feel of this [eature,
you will begin to sce the truc power and llexibility of ed.
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The scarches can also enter into relative line number expressions,
11 you have a Pascal program file with several procedures in i, but
you find that you need to rearrange the procedures, yon can com-
bine the power of the move command with the string scarches,

PROCEDURE A;

PROCEDURE B; .

PROCEDURE. C;

Presume that the section of text beginning with PROCEDURE A
needs 1o Tollow the fine containing PROCEDURE B, The follow.
ing move command will do the move propely:

/TPROCEDURE. A/, ZPROCEDTRE ’/-1m/PROCEDIRE €/~

This commands ed to move the section of the file beginning with
the line containing PROCEDURE, A and ending just belore the e
containing PROCEDURE, B, This scetion contains procedue A,
These lines are to be moved bhelore  the  line  containing
PROCEDURLE C.

Let’s explore this in a bit more detail.  Remember that the move
command is defined as

h,emd

where b indicates the first fine of the text to be moved, e indicates
the Tast line of the text to be moved, amd o indicates the line that
the moved text is to follow. Thus, b corresponds (o the number of
the line containing PROCEDURE A and is the first line of the pro-
cedure in question. But e correspouds 1o the line betore (by virtue
of the —1) the PROCEDURE, B hegins. This line must be the Last
linc of the A procedure. Thus, vou have tound the beginning and
cnding lines of procedure A.

The final string scarch locates the first line of subroutine C. The
move command expects the  to be the line that precedes the moved
text, and so we must subtract one from the line number of the
string PROCEDURLE, €.
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Thus, you can use a string scarch anywhere that you are allowed to
usc a line number, cven in a relative linc number calculation.
While this example may appear a bit involved, remember that it is
bt a compact way of describing how lo find the bepinning and end
of the desired text, as well as the location that it is to be moved to.

Practice with the string scarches; il youn master them well, they will”
e powerlul tools for you.

Remembered search argiments

As discussed cmlicr, line pumber abhieviations may take many
forms. They may be cntered as ., or +, 0r —, and certain combi-
nations of these. In some commands, no linc number entered
means the currcnt line number is 1o be used.

ed cncourages abbreviation in the scarch string. I no string is
entered hetween the stashes in a scarch or substitution (or question
marks) then ed takes (his to mcan that il is to usc the last-uscd
ccarch string. A common usc is found in a global substitution com-
mand (which will be discussed in detail later in this seclion).

g/please remove this string/s// /p

which doecs not quitc remove it, but replaces it by a blank. The
Jast-used string can be specified by a string, search, a substilute com-
nand, or a reverse string scarch (also discussed later in this scc-
tion). Also, the remembered scarch argument may also be used in
any onc of these. You can usc the remembered search feature to
swalk® through the file, finding the next oceurrence of a rcmemn-
bered scarch pattein.

Uses of special characlers
As powerful as the line locator scems, there arc cven more powerful
features.  These will be discussed in the Lxpert cditing scction
below.
However, these more power Ml capabilitics depend upon certain

puncluation marks used in a special way. As you usc the line loca-
tor (as well as the substitute command) be awarc of these following

characters:
("¢ . \&
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. . o E
r.q they have mz.an:__ signilicance (o ed when appearing in a string
scarch or a substitution patiern.

If vo . i

—4__ ] :2.,; to use onc of these characters without invoking ils spe-
.._m. meaning, precede the character with a backslash *\° This tells
ed not (o interpret the character in a special way.,

—:- A.ox.::—-—n.o to —:—h— a —-.— fr—.- —— ..——.-—._ fer type _—:.. scarcty com-
L) [ S
¢ . [\
— ﬁ—

/\\/

:. any .aa these characters is to he used in another context, say
wilhin lines that you are adding with the & command, il ...:::... _:_.,_
be _...wn.on_p.._ with the backslash. Only use the _z.n—,.f_:.n__ ._: __r_»c __._ g
meaning, when it appears within the string scarch command dr.
within the first pait of the substitution command. e

Global commandds

The global commands g and v give vou the capability te repeat
commands on all lines within the specificd range that contain cer-

. m: . A — . — I . — Ccs ——_.—— contam ——-A —ﬂn:ﬁ—
20 strings —ﬁ: cxXam v—A —A- ! :- __— m .

p/example/p

1hc plobal command may be a prclix to almost any command. The

—:—_::_:—u ﬂ:_:-:.:—ﬂ— —a——— A—P—F-n .—= ———_nr _—--— conlain ——:OO consecu-
five —-—:ﬁ .ﬁ:w-_l.

pr/éHE/d
while the command
g/loxtrot/.-2, . .¥2p

'r—_— —-————— ——_ﬂ __(O ———_ﬂ.r .ﬁ:——av_::—_:—- .:.-< ——:F confamnm — ;A:A—
~ 1

Av G o of
_ cty common usc of the global command is to performn global
substitution. ‘The command

it /PHOCEDURE /5 /PROCEDIRE /PROC /gt

s.- e . . v
_.“_~_A _z..q.q::: .._.n m:_...._::::: on cach line that containg the string
YCEDURFE, and print the resulting line. )
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‘Ihis may appear similar to the command
1,5 /PROCEDURE/PROC/pip

but is different in that the global command will print cach of the
changed lines, while the substituie command will print only the last
tine chanped.  Alkso, the method of operation of these two com-
mands is different.

A rclated command v performs much the same task, but will cxe-
cute the commands only for lines that do nor contain the specificd
string. Thaus, to print all the lines that do not have the letter w, usc

v/w/p

For more sophisticated uses of the g and v commands and how they
work, sce the scction on Expert editing. .

Joining lines

What do you do if you inadvertently hit <RETURN> as you arc
adding lines and neced to combine the two lines?

ed

n

look out, | seem Lo have hit ret
urn In the

middle of a word and don't know
what Lo do!

v rid

q

Rather than retyping the cntire line, you can use the join command
It

ed rid

1,2)

1,5
will give

l.ook out, 1 scem to have hit return in the

middle of a word and don'l know
whati to do!

36 RO H R R R T

—— e .

eo Intesscdve Luwor Tu...al

If no line number is specificd, j will join the current line and the
following linc. I a single line number is specificd, join will operate
on that and the following line.

Several lines can be joined by using the form of the command
a,h)

where lines a through b will be joined into a single line. The com-
mand

1,8

will join all the lines in the file into a single line. Then, the con-
mand .p or p will print the entire hle,

Notice that the command
3}

docs the same job as the command
3,4)

The join command generates its own sccond line number if none is
specificd, so that the command

nJ
is equivalent to
n,n)
where n is a line number. This command is the only conmand that
interprets a missing line number this way.
Splitting lines

You can split onc line into two with the substitute command. To
illustrate, suppose you typed in the following commands:

ed
a
This 1line wanls to be two, with thls second.

w split
q
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To perform the split, (ype

rd splil

s/two, /iwo,\

/m g ;
-—«
vq

The line split is cansed by the backslash  preceding the
<RETURN>. This tells ed that the <RETURN> docs nol ler-
minate the commaned, but that the <RETURN> is part of the sub-
stitution. The contents of lile split are now

This line wants to be two,
with this second.

Marking lines

As you are editing a manuscript or program, it is soimnctimes handy
to be able to feave a hookmark in the text for casy later reference.
cd provides this feature by mcans of the mark command k. To
mark the next line that has the word find, usc:

/Cind/ka

where the letter a is the mark. To later print the linc that has heen
so marked, usc:

-:—d
These references may he placcd anywhere that a line number is
cxpected.
The mark must be a sinple lower-case letter,  Also, each mark will

be associated with onc line. Marking a line with the k command
doces not change the current line,

The use of marks can be cspecially handy in moving paragraphs
with the m command. Using maiks can give you a chance (o
review the sections that you will be moving before you do the
movce,

Lel's say that you have a manuscript with a paragraph that needs (o
be moved to a different part of the document. Create the Tollowing,
cxample:

18 @3 @0 WEESRL RSN

ed Interactive cditor suoria

ed
a
This 1s a paragraph, flrst line, Lhat
needs to be moved.
text
text
And this Is Lhe last sentenee of the paragraph.
Next paragraph bepglins here.
text
text
text
This Is the spol that we wanl the paragraph
to precede,

w exnmple?

q

Now, let's place three marks to help with the move:
ed example?
/first line,/kn

/MNext paragraph/kb
/is the spot/kc

This marks the first line to be moved with a, the line following the
last 1o be moved with b, and the paragraph’s destination with c,
Bt vou can see that the move command moves lines 1o the line
after the third number specificd, so let’s change the third mack:

'e~-1kc

<o that we can wse ¢ in the move command without arithmetic,
Now, print the paragraph to be moved 1o be sie that the mirks
arc corrcel.,

"R, 'hp

cd will reply with

whon B R "
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This Is n parapraph, Cirst line, Lhat
nerds Lo be moved.
texh
Lext
And this Is the lasb senlenece of the paragraph.
lext parapraph begins here.

You can see that we would move onc line too many il we uscd the
marks as they arc. So, let’s change b also.

'h-1kh

Now, we can do the move:
'‘a,'bm'e
1,%p

The file will now contain:

Mext paragraph beglns here.
Loxt
text
text
This is a paragraph, first line, that
needs Lo be moved.
text
Lext
And Lhis 1s the lnst sentence of the paragraph.
This Is the spot that we wanl the parngraph
to precede.

Marking scctions of text can increase the case with which you solve
your complex ed problems.

Searching in reverse direction

All scanning, processing and scarching has been shown going from
the bepinning of the file towards the end. Somectimes it is uscful to
find some word that accurs before the corent linc.

You can pet ed to do string scarching in the reverse dircction by
specilying the scarch with guestion marks 7 rather than slashes /.
To find the previous occurrence of the word Iast, usc:

40 (o it B E R
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?1as8t?

This manner of searching can be uscful in finding the heginning and
end of a repeat/until statement, for example. If the current line is
in the middle of a Pascal repeat/until group, you can print the
group with the command

?repent?;/until/p

The reverse scarch is like the forward scarch in cvery way cxcept
the dircction of scarch. The scarch bepins onc line before the
current or specified line, and procecds toward the beginning of the
file. 1T the string is not found by the time that the scarch reache
the beginning of the file, the scarch resumes at the end of the file,
and propresses towards the starting point of the scarch, If the
string is not found by the time that the search reaches the oripinal
starting point, the question mark crror message is issucd signifying
no maltch.

Also, the command
77

will use the remembered search argnment.

Summary

This scction covers intermediate ed topics, building on the idcas and
features presented in the basic scction.,

cd accepts many alternative forms of linc numbers, from ahsolute
line numbers through the very shortest abbreviation. Those forms
are reviewed here, with desceriptions enclosed in the braces { and }.
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p {print line one}

T e =
h-l

{print current linec)

.p {print currvent line}

: {ndvance one 1lne; print}

- {back up one line; print}

+3 {ndvance three lines; print}

-—- {back up three lines; print}

{<RETURN> only, advance one line; print}

. {print current line}

You can move blocks of text with m from one scction of the file to
another. Copying blocks of text with ¢ is similar 1o moving them.

cd also has more powerful ways of line location, notably string
searches.  Examples show how this Teature enables power ful use of
the other features of cd while frecing you from the nccessity of
keeping track of all relevant line numbers.

o treats certain characters in a special way. These characters are
introduced, and this scction shows you how to avoid unwanted side
clTects while using them.

Next, global string scarches are introduced, alonp with hints on how
to increasc the power ol other commands when used in conjunction
with them.

Linc joining, while not heavily used, can be very difficult to get
along withowt in circumstances where it is needed. The join com-
mand is discussed, along with examples.

To make line referencing even casier, cd has a mark command k,
and the capability to refer to marked lines. Both arc discussed,
along with how they might be uscd for more complex text manipu-
lation problems.

Finally, the reverse string scarch feature is demonstrated.

2 @ © BRI WNT

{print from beginning of flle to current line}
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5. Fxpert editing

This section presents the most advanced ed commands.

File processing commands
The Basic editing scction discussed the COTTERENT commands
ed
and
ed fllename

‘There are additional file handling commands in ed that go heyond
the power of thosc alicady discussed.

IT you decide that you were editing the wiong file, or have finished
the current file with a w, you may begin cditing an entircly new file
with the command:

o peultle

This forgets all the changes that yon have madc, il any, up to this
point since the fast w conmand and bepins all over again with
newfile,

The e command has the same cffeet as the COHERENT ed com-
mand with a file name:

ed new
issued to COHERENT is the same as
e nev

issned within ed, but the sccond is handicr since you do nol nced o
cxit ed then reenter 1o cdit a new file. Note that the ed command e,
like the q command, will issuc an crror message if another file is
being cdited and you have not stored it since your fast change was
made. 11 you immediately repeat the command, ed will go on cven
il there arc unsaved changes. 1f you use the command

E new
ed will edit the new file, whether or not there are unsaved changss.

The r command also reads a new file, but adds the lines from it 1o
the work in progress on the current file instead of destroying thwe
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>

current file.  This can be handy for inchwding one file in another
one. Il you have a manuscript prefix stored in a file prefix and are
cditing a new manuscript, to inclide the prefix at the beginning, say

Or prefix
where v reads in lines of the file after the line number specificd, or

in this case, line zcro, which means at the beginning of the file.
Without a line numher, r reads in lines at the end of the file.

The w command writes out the entire file il no line number is
specified, but tine number selection can be supplicd.

1,3 new
writes out the first three lines to file new. If the filc name is omit-
ted, the fines are written to the remembered file name.

The w command is unique in that it never changes the current line.
This is true repardicss of what line nmumbers are specificd in the
range for the command, or how those line numbers were developed.

The W command is similar 10 the w command except that W

appends lines to the end of the file, while w creaies a new file, des-
lroying any previous contents.

The f command prints the remembered file name that was set in

ed filename

or
e filename
or
¥ filename
no:.:::_z_m. But I can also be used 10 set the remembered name by
saying:

f newname

This form of the command will (el you what the new remembered
file name is, even though you just typed it in

Note that the command

% lilennme
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eu miterdvove mn.:....qt.._”_._‘-tn...

— ST

if there is curre no remein-
changes the remembered name only if there is currently n

hered name, as doces the v command.

— n-—-n s
< C ' . — -——:-—: cer-
—= ﬂJ——_F.q SC —:d:f Ad—- ——:ﬁ A-—uﬁ.:—:ﬁ-:— yOil were ¢ witione

i et in scarch and sub-
tain punctuation characters having special cllect i scé
) T ~Yy o . & *
stitute commands. These characters arc
| ¢ . \R |
. i 0 X commands,
re used to form powerful substitute and locator _C.__: :._< -
h- ] : H » et il H o d ﬂ -. -ﬂ \
The combination of these special n__._?::_... __._..__w:;.“.._\:“. .<_=:r._ N
called a pattern, somelimes calfed @ :H::: ...< .-: ' .5:?._4 "
._: specily a scarch string that can find or maich \
cin 3 s
strings with a single search argument. S
. 1 e H . - Al J :
The idea of patterns is bascd upon mathematics. ___G—a __M: ’
: H H ~g sy .y < S.
arly good way of describing general classes of string
- . . . R
and numeric digits,

and

a parlicul

H. . “r M Al m
The simplest patierns usc alphabetic character
which match themselves, as in

/ab/ . _.
inc ¢ ini > string ab,
which finds and prints the next line containing the string

Malching any character

. i is the period or dot.
The next simplest character to usc in a _“.._:2: _w.___...n r___._q._n_n- that
] iy cept the new ar
i atch any character except ! S on-
" will nee ._,ﬂ._o periods in succession will maich any two cc

scparates lincs. tor example, il yon have a file con-

scewlive characters, and so on. Ay
taining algcbraic statements of the fon

atb

cte

n-b

a/b

d¥e -

i and b (i

and wanted to find and print any linc involving a g
()
order), then the scarch statement

e and /
will do the trick. The . in this example will match +, =, ¢ .

;
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‘Then, yon ask, how do 1 find a sting that contains a period? For
example, il you wanted to find all the sentences that ended with
“lost.", (that is, the word lost Toltowed by a period) you might lirst
try
/lost./p

but you can sce that this would mateh the string **lost ** (the word
lost Tollowed by a space) as well, which is not whal you want.

This is where the special character hackslash comes in handy. The
function of the backslash is to tell ed that the next characler is to

be treated as a repular character, even if it is a special character.,
Thus, to find ““lost.”’, you need only tlypc:

Jlost\./p
and you will not incorrectly find “lost . And, il you want to find

backslashes in your lile simply say

/\\/p

Matching many of onc character

ed will help you match strings that contain any number of repeti-
tions of a specific character with the *. For cxample, (o remove
extra spaces between words in a document, type

g/iln/s/ /8 /p

(The character # has been substituted here for the space character
to make the example more readable.) This will replace each scrics
of spaces by a single space.

Notice that there are two spaces helfore the * in the scarch stiing,
This is nccessary hecaunse the * will match any lenpth of stiing,
including zcro. Therefore, searching for a space followed by any
nmumber of spaces will find strings that are at least once space long.

The * matches the lonpest possible string of the previous chiracter.
This will require caicful atiention on your part, since the string
matched by * might be longer than your acquired string, or cven
zero in fenpth. Either way could pive you uncxpected results.

IT you have a line
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atb-a :
in your file and want to change it to

nte
type the command

s/n.e/ate/p

However, if the line read instead
atb-c¥dtc
and you applicd the command, the result would be

atc

. . .
since the .* will match the longest string between any a and any c.

Beginning and ending of tines

The characters = and $ will maitch the beginning and ending of lines

_ﬁq_;u\o:. Thus, you can find and print all lines that end with a
- "u

r/bangl/p

Or thosc that begin with a whimper:
i/ whimper/p

Fhese two characters can help you lind lines of specilic lenpth, also

—_ u:_— —_Fﬂn— {0« & S . characters m — :-——— ——:-
cC .._—— ———-A.; Ad— ﬂ/.—ﬁ.——f. —-—.ﬁ —. ‘ .
3 [l ctc Cl
ﬂA———::.—:R—

e .$/p
will do the trick. To find and delete all blank lines, do
n/” g/

Notice :._..,. time the * will match a string of 7cr0 spaces. But this is
e :.:_. since a blank line includes lines that have nothing in them,
as well as lines that contain only spaces.
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wched part w

Replacing

ln manv cases of substituting, you find voursell extending & word,
or adding information 1o the end ol a phiasc. This can lead 1o
cxtensive retyping of chaacters. The special & character can help
out.
‘This character is special only when used in the ripht part, or pat-
tern? of the substitute command, It means “the string  that
matched the left part™. For example, to add ing to the word help
in the current line, usc:

s/help/&ime/
The ampersand may appear more than once in the right side.
‘Ihis can be more interesting if the left part has a non-trivial pat-

tern. For every word in a line that is preceded by two or mare
spaces, double the numher of spaces belore it:

s/HINY /8% /1rp

(Again, spaces have been replaced with ¥ Tor clarity.)

Replacing parts of matched string

A more sophisticated feature similar to the ampersand helps vou to
rearrange parts of a line. For cxample, create a lile by typing

nd

n

first part=second part

w eql

q
There are two special bracket symbols, A and \) that are used to
delincate patterns in the left part of a substitution expression,
Then, the special symbols V1, \2 and so on, will be used o inserl
the delimited parts. The symbol \( marks the bepinaning of the
pattern, and \) marks the cnd.

To delcte everything in the line cxcept the characters lo the left of
the =, type

4R o) RSB

ed Interactive Edit

or Tutorial

ed cql
s/ N \)= 0\ /p
vq

In the substitute command, the = matches the beginning of the line,
then o will mateh ““first part™, and =.* will match the rest of the
line. The symbol \ 1 significs (he matched chimacters between the
first \( (the only onc in this cxample) and \). ‘The p prints the
result, which will be

first part

With this example, you can intcrchanpe parts of a line:

ed
n
first part=sccond part

w eql2
Q
To interchange the two parts, type

ed eql2
s/\(.\N)=\ (L) A=y
p

wq

‘The result is
second part=first port
The first part of the substitution expression
NPLAYEAYQR AY
can be thought of as heing in three parts. The first part
\(.\)
matches ali characters up to but not including the =, which are
first part
The sccond parl
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maitches the = in the line, and finally the third part
A\YERAY)
matches all characters following the *“="’, or

second part

‘The remainder of the substitution expression
\2=\1

which is the replacement part, rebuilds the line in interchanged
order. The symbol \2 replaces the matched string enclosed in the
second pair of \( \) dclimiters, and the symbol \1 inscrts the
maiched string enclosed in the first pair of (V).

The right side of the substitution inserts the sccond matched expres-
sion (from \2), then insaits the = sign again, followed finally with
the first part of the line from Vi

This may appear involved, but can bhe immenscly valuable in situa-
tions requiring rearrangement of a Jarge number of lines.

The next special characters for paiicris that we will consider are the
bracket characters | an! ). These are used to define the character
class. Inside the brackets, put a list of characters that you consider
alternatives for the match al that position in the string, and ed will
match il any onc of them appears.  For cxample, to print a linc
that contains any odd digit, say:

r/113579)/p

For cven more power and flexibility, you can combine character
classes with the star. Find and print all lincs that contain a nega-
tive number followed by a period. Notce that the number may not
confain commas:

g/-101234567891*\./p

This will match lines containing the following example strings:
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" loric”

ed ... acti

dito

-1.

-666.

-3.7.711
You can also match all lower casc fetters by listing them n brackets
also, but an abbreviation mechanism simplifies this:

n/la-21/n
will do the job. This can be used for the negative number cxample
above hy:

g/-10-91*\./p

Maost special characters lose (heir original meaning within the _:.mnr-
ets, but onc of the a_:,n:._ characters, carel ~, gels a new meaning.
If you want 1o mateh all but a class of characters, the .ﬁ_:.._ when
used immediately afier the left bracket will do the job. fo match a
string that hegins with K and continues with any character cxeept a

number, usc
/K{70-9}/
which will match

KQ
KK
KKD

but none of the following:

K/

kKD
Other specinl characters may he part of a character class, and will
lose their special meaning. llowever, if you want to match the

right bracket, it must appear first in the list. So, to find all
occurrences of special characters in the file, typc:

/L1 (&) /P
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Listing funoy lines

The p command prints lines with graphic characters in them. ' It
will alen print lines with non-graphic characters, bul these will not
show on the screen. For examiple, a line contamiog the bell charac-
ter <ctrl-G> will sound your terminal’s bell or buzzer, but you
will not be able to tell wheie the bell characler oceurs within the
line.

The | command will hehave like the p command, but if there ate
non-graphic characters in the line, they will be decoded and printed
in octal preceded by a backslash. 1T a line containing the word bell
followed by a bell character were printed with 1, the result would
appcar

bel11\007

Also, a backspace character <etrl-H > is displayed as the character
— overstruck with a <, which will appear simply as < on a CRT.
Fab characters are displayed as a — overstruck with a >, which
will appear as > on a CRT. I the line being listed with 1 is too
long for a screen line, it is separated into two lines, with the
backslash character placed at the end of the first line to indicate the
split.

All other features of the p command apply to the | command.

Keeping frack of current line

The most commonly used abbreviation in ed is the dot, or period,
standing for the numher of the current line. Many commands have
the potential for changing the value of the dot, and it is usclul to

vou lo be able to anticipate (his change when using the abbrevia-
tion.

The influence of each command on the value of the dot can be
separated by classes of commands.  In gencral, however, the simple
cxplanation is often true, and is always a good starting point. The
curicnt Jine is the last line to be processed by the previous com-
mand.  We will use this definition as a first approximation, then
rehine in the case of cach command.

An example of the cwirent line being changed is the substituic com-
mand. In the example
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1,%s/Clow/change/

p
ihe current line after the substitutions will be the last line that was
modificd, and that will be the line that p will print.
The w command is an exception. The current line is never
changed, repardiess of any line range sclection or how these ranges
arc developed.
After exccution of the r command, the current line is the fast of the
lines read in from the file.
The d command sets the current line to the line Tollowing, .:_c last
line deteted, unless the last line in the file was dcicted, in which case
the new last line becomes the current linc.
The line insertion commands I, ¢, and a all lcave the current linc as
the last line added. 1T no commands are added, however, the
behavior differs. For § and ¢, the last line is effectively backed up
one, whereas Tor a, it stays the same.

When current liae is changed

The time of changing the current line is of importance, n_z:.. Nor-
mally the current line is not changed until the command is com-

pleted.
To illustrate, create a file semi by typing:

ed

n

bepin
sncond
firsl

In bhelween
second
last

w seml
q

Now, cdit the file and type all lines from first to sccond:
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/rirst/, /second/p
Q

This will cause an crror! The reason is that the search command
bepins with current line set 10 §, so “first” is found on line 3. But
the scarch for **second’” also begins with the current line set at s,
and finds “'second’* on linc two. Thus, the command translates to

3.2p
which is clearly invalid.

To do what was intended, use the semicolon ; in place of the
comma separating the two searches. This forces the current line to
be chanped after the search for first rather than after the entire
command is completed, The commands

rd semi

\ﬁaﬁme\“\mmao:a\v
Q

arc not in crror and will do what is intended. The result will be

first
In between
second

The search for first still begins with the current line sct al $. How-
cver, alter first is found, the current line is set to 3, and the scarch
for second begins accordingly, and succeeds on line §.

Finally, to be surc of where the current fine is. you can use the p
command to show vou the line. Or, you can have ed tell you the
number of the current line by typing

F'o give you a peispective on where you arc with respect to the end
of the file, type

and ed will tell you the number of the last line in the fhife.

You can put any line number cxpression before = and it will type
the result. For example
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/next /=

will type the numbcer of the next line containing “next’* (if there is
onc). This command = will never change the line number.

More about global commands

All the global commands discussed thus far have been followed by
single  commands—substitute, print, and delcte.  You can put
scveral commands after a global command, however, and have cach
of those commands exccuted for lines that match,

To chanpe all occurrences of the word cacophonons (o the word
noisy and print the three lines that follow, issuc the command

it/encophonous/a//nolsy/\
+1,.43p

in which the additional commands are scparated by the backslash
before the <RETURN>. Scveral commands can be added, and
all but the last necd the backslash at the end.

This will work for the linc-adding commands, as well. To insert a
spelling warning before cach line that contains the word occurrance,
issue the command

g/occurrance/1\
({the following line needs sprllling check))\

.

Note that the last line of the I group can be cntered without a
backskash, in which case the line containing only the period must be
omitted. This has the same clTect as

g/oceurrnnce/1\
((Lhe followling llne needs spelling check))

You shonld not depend upon the sciting of the current line in any
multiline global command. There are two reasons for this. First, if
one of the commands is a substitute, and the string is not found in
the matched line, the current line will not be chanped.

Secondly, the global command operates in two phases. The first
part scans the file for lines that match the string argument. These
lines arc marked internally in a manner similar to the k command
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*

by ed. The sccond phase then cxceutes the cotnmands on each of
the marked lines. Therefore, you cannof count on a string scarch
following the g to sct the current line number. i

Apain, the v command behaves in the same way, except lincs that
do not match the pattern are sclected.

Caution is advised when using remembered scarch arpuments, for a
similar reason. A scarch arpument is remembered only if the scarch
has been executed. Thus, in a command of the form

p/backup/s//reverse/\
s/backin /backinp/

the first remembered search may use hackup on some occasion, and
*‘backin ** on others. The reason for this is that the second phasc
of the g command begins with a remembered scarch argument of
backup. Afier the sccond line of the multiline command cxecutcs,
the remembered search argument will be “‘backin **.  This will
remain throughout the remainder of the second g phasc.

Thus, it is reccommended that you avoid remembered search argu-
ments when using multiline global commands.

Issuing COUERENT commands within ed

While you arc using ed, you can issue COHERENT commands by
prefixing them with the ! character.

This can be very usclul if you need to determine a file name while
in the middie of an cdit, or if somcone has sent you a message, and
you want to reply without leaving ed.

Thus, to list your directory whilc in ed, type:
e

and ed will send the command to COHERENT, and echo a  char-
acter when the command is finished.

There is no limitation on the type of command thal you may issue
with this feature. It is even plausible that you want to start another
ed.
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Summary
This scction discusses the advanced features of ed.
The ed command ¢ permits you (o begin cditing a different file
without lcaving ed.

The r command reads in lines from another file, while the w com-
mand writes out the entire file as chanped, or selected lines from the
file.

‘The | command prints the remembered file nawe, and can also
clange it.

Patterns and their uses are described in detail.  The special charac-
fers

(" ¢*.\&
aid in pattern construction.
The character & when used in a substitute command causcs lthe
matched string to be substituted, cven il it were a complex pattern.
Also, the related symbols V't and \2 replace parts of a maiched
paltern delimited by \(and V).
To help shorten your (yping, ed provides a resmcmbered scarch
facility.
If some lines of your file have non-graphic chavacters in them, the l
command will tist the octal values of the non-graphic characters.

Since nearly cvery ed command will default to the current line (a
increase your convenicnee, this seclion gocs on to discuss how to
keep track of the current line, and how various commands change
it.

Then expanded use of global comnminds is shown. Youn can enter
several commands after a global command rather than just onc,

You can issue CONERENT commands without lcaving ed, for
example, to list your dircctory.
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6. Command snmmary
Tlic ed commands are summarized in this scclion,
Line locators, sometimes also called tine numbers, are shown
enclosed in brackets. The parl
[n]

indicates an optional line locator, which defaults to the current line
if left off except as noted below.

{ng,mj)

The outer brackets indicate that the ranpe is optional. The inncr
show that the ending value of the range, 1, is also optional il the
beginning valuc of the range, 1, is given. In such a casc, the range
is n,m. 1f the enlire range is left off, the range dclaults to the
current line. The letters n, m, and d will be used within braces to
signal linc locators,

Notice that string search commands // and 77 may be used whet-
cver line numbers appcar.

Other letters appearing within braces arc optional paits of com:
mands and are described with the command.

The comma in a linc number range can be replaced by a semicolon.
Sce the scetion on expert editing for drtails,

Line specificrs

In addition to being simple integers, the # and m of linc ranpes can
take on symbolic forms. These forms arc

] A decimal number n specifies the nth line of the text.
. (dot) Current line.

$ f.ast line.

+, - Simple arithmetic with line numbcrs.

{nt.m\)/ patternl/
String scarch (o maich pattern patternl  within selected
range. Result of scarch is linc number. If no range
specified, begin with line following current line and cnd
with current line number after wraparound.
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-
Inl.m)?patterni ? )
Similar to string scarch with /, but search in reverse direc-

tion.
‘m Number of linc with mark m.
A Fgivalent to 1,$.
Commands
. (dot) Print the current line, Also end of append, iInsert, or
change.
In1= Type the given linc number. If n is omitted, type the

number of the last line.

[7]&  Print a screen of lines. Equivalent to n,n+22p unless n is
ncar the end of the file, in which case it is equivalent to
n,3p.

Vline  Pass the given fine to the shell sh for exceution.
? Print a bricf description of the most recent error.

{n]a Append lines to file after line 7. Terminate added text with
a line containing only a dot.

(n],m]]c
Replace specified lines with lines that follow. Text ended

by a line containing only dot.

[nl.m11d[p] . . .
Dclete specificd lines. I p lfollows, print new current line.

e [file] Edit a new file file. Gives error il there are unsaved
changes. If error is given, reissue the e Jfile, and then ed
will exit.

¥ lfilc)

Edit a new file file. Do not give error if there are unsaved
changes.

f l/ile] Set the remcmbered file name (o Jile. A1 [file] is not
specified, type the currently remembered file name.

[nl.milg/Ipattern)/conmmands
Globally cxecute commands for cach line in the specificd
range. Il no range is specified, all lines are searched.
Scarch for lines containing the pattern and internally mark
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them. Then, for lines so marked, cxecule commands. The
commands (cxcept for substitute) may cxtend over scveral
lines, with all but the last terminated by *\°.

(ni Insert lines before line . Terminate new text with line
containing only *." dot.
[(nl.m]ljip]

Join all lines in specificd range info onc line. If m is not
specificd, use range n.n +1. With optional p, print result-
ing line.

Inlky  Mark linc n with marker X (lower-casce Ietter). This com-
mand does not change the current line,

(nl,m]

Print sclected lincs, interpreting non-graphic characters,
[nl.m)jm|d]

Move selected lines of text to after line d.
ooptions

Change the given options. The options may consist of an

optional sign ‘+° or ‘=", followed by onc or more of the
Ictters emopsv. Options are explained helow.

fnl.m)ip)

Print sclected lines on terminal, P can be omilted.

q Exit editor. Gives crror if there are unsaved changes. |If
crror is given, issuc another Q. and then ed will exit.

Q Exit cditor; give no crror il unsaved changes.

[rlr Uile)
Read file file into current file following specificd line, or
alter last linc in memory if no line sclected.

[nl,miisik )/ pattern I/pattern2/|p)|p]
Within sclected line number range, scarch Tor Ath pattern
patternl and, if found, replace with pattern2. 1T k is not
specified, scarch for the first, If g follows, replace all par-
fernl found within cach line in range. IT p follows, print
current line when done. |IT npatternl not specified, use
remembered scarch argument instead.
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Copy sclected tines to the point befofe destination line d,
which defaults to the current line.

[n]uip]
Undo clfect of last substitute command. I optional p
specificd, print undone line. :

lnlm)Iv/ipatterny/commands q .
Globally cxceute commands for each linc in the specificd
range. Il wo range is specificd, all lines are scarched,
Search for lines that do nor contain the pattern and inter-
nally mark them, Then, for lincs so marked, exccute com-
mands. The commands (except for substitute) may cxtend
over scveral lines, with all but the last terminated by ‘\°.

[n],m}]w lfile)

Write sclected lines to file Jile (defaults (o current file).
Line sclection defaults (o 1.$if »n and m are not specilied,

[n[.m1IW [file)

As in w command, cexcept append lines to lines already
cxisting in file file.

1

wq file
Write all fincs 10 the current file and quit the cditor,

X Encrypt/decrypt tex using the system library routine crypl.
ed prompts for an cucryption password and applics the
resulting key to encrypt or decrypt on cach subscquent e, r,
or w command. An emply password turns off cncryption.

Pattern clements

String scarches and substitute commands cmploy special characters
used to describe patterns. The following characters appear in pat-

fernl of the substitute command, and between /7 or ? of the scarch
conmmands.

Non-special characters within the paticin match themsclves. Special
characters that make up patterns arc;

Matches beginning of line, unless it appears immediately

after ‘*, in which casc it means “‘match any characler but
the following”’,
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$ Maiches end of line.
* Matches zero or more of preceding characier.

. (dot) Matches any character except newline.

Ichars) ]

Maiches any of the following chars up to J. Ranges of
. - 0 " a“ ",

letters or digits may be indicated using ** =",

V“chars) .
Matches any character excepr onc of the n:n_:.mn._.l..:nq.
Ranges of letters or digits may be indicated by using * —".

\ Disregard special meaning of following character.

\ ( Beginning dclimiter to define substring of patternl; ending.

delimiter is \). Used in conjunction with \n, below.

pattern2 or the replacement part of the substitute command uscs the
following special characlers.

& Insert characters that were matched by patternt,

N2, L o . .
Replace part of maiched stiing delimited by nth occurrence
of delimiters \( and \).

Options

o
Oy B

. . "
The user may specily ed options on the nozzd_..::_ fine,
cnvironment, or with the o command. The avaiiable options arc:

c I’rint character counts on ¢, r, and w commands.
m Allow multiple commands per linc.

0 Print line counts instead of characicr counts on ¢, r, and w
commands,

p Prompt with ‘*' for cach command.

s Match lower casc letters in a pattern to both upper case and
lower case text characters.

v Print verbose versions of crror mcessages.

The ¢ option is normally sct, and all others arc =3=5.=.<.qn..nn_.
Oplions may be sct on the command line with a leading * +° sign.
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*
The *="° command linc option resets the ¢ option. The * - x’ com-
mand line option causes cd to cnerypt and decrypt text wrillen o
and read from files, as with the x command.

Options may be set in the environment with an assignment, such as
FD = + cv

options may be set with the * +° prefix or reset with the * =" prefix.
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1: S6
$: R 1M, 14-15, 29, 47, 54
&: 15, 48
' (quotc): IR
*: 14, 46-47
+: 26
-1 26
. (doty: 10, 14, 25, 45
= IS
/: 40 :
3 54
<eltrl-D>: 3
<RETURN>: §
as a command: 26
=: 15,55
?: 3, 40
I:

.e
T

-

0

-~
L R

fi: 35, 46

D -

\(: 48, 50
\): 48, 50

8 9, 1213, 53
sdding lincs: 9
advanced commands: 43

backslash: 35

c: 2R, §3
carct: 47, 51
carriage return: §
caf: 6
changes, permanent: 18
changing lines: 18
characters
count in file: 3
special: 22, 34, 45
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comma: 2§
commands: §
commands
advanced: 25, 43
ed: S
global: §§
copying blocks of texts: 30
currcnt
line: 7, 11-12, 52

d: 14, 83
decrypt: 62
deleting lines: 17
directory: 4

e 42
cnerypt: 62
crror messages: 8

f: 13,44
lite: 4
ASCIL: 4,7
cditing commands: 43
namc: 4
name, in ed command: |1

g 22-23, 1§, §6
global substitute: 22
global

command: 3§, §§

i: 13,53
information, computer-based: |

lnserting lines: 12

Joining lines: 36, 42
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line
current: 7
definition of: 7
locators: 3
nwber: 7
number ranpes: 14
number zero: 29
numbers: 41
numbers, relative: 2
numbers, relalive: 3
ranges: 8

lines: 4

‘wd "

m: 28,10, 33, 42
mark: 42
lines: 38
move
blocks of text: 28
command: 33 -

o: 61
options: 61

p: 13-14, 17, 34, 49, 52-54
pattern: 19, 45, 48
pattern: 45

print command: 1)
prompt character: 9

q: 1011, 13, 17-IR
Q: I8

r: 43, 53

repular expressions (see pat-

tcrns): 45
removing lines: 16
reverse searching: 40

s: 19, 22-2)
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samiple cd session: 3
sed: 10
semicolon: 54

special characters:. M, 45

spliting lines: 37

substitute command: 19

: 10, 42
text: §
transfer: 10

u: 21

undoing substitution: 21

v: 35-36, 56

w: {0-11, 43-44, §)
waq: 62

x: 62
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User Reactlion Reporl

To keep this manual and COHERENT free of bugs and facilitate future
improvements, we would appreciale receiving your reactions. Please fill in
the appropriate scctions below and mail to us. Thank you.

Mark Williams Company
1430 W. Wrightwood Avenue
Chicapo, . 60614

Name: "

Company: R

Address: ===

Phone: Date:

Yersion and hardware used:

Did you find any errors in the manual?

Can you sugpest any improvenients to the manual?

Did you find any bugs in the software?

Can you suggest improvements or ecnhancements to the software?

Additional comments: (Pleasc use other sidc.)
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