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ENGINEER"S NOTES

1. INTPODUCTORY COMMENTS ASOUT UNIX
1.1 What is DNIX 77

UNIX* is an operating system, with a hierarchical file structure,
a powerful context editor, high level programming languages, ard
other useful features. To the user it is a general-purpose,
multi-user, time-sharing, interactive computer system.

1.2 QObtaining a2 UNIX User ID

If you do not have a valid UNIX user ID, go to room 6M=-402 (thke
current location of the UNIX administrator) and obtain a "COM-
PUTER SERVICES REQUEST" form. Complete tne "User Data", "Charging
Information® and "“IH" sections, have your local administrator
(probably your supervisor) complete the "Authorizer Data" sec-
tion, and return to room 6M~402. Do pot fill in the password sec-
tion, as UNIX initially assumes your payroll account rnumber is
your password; the first time you enter the system, you will be
crompted for a new personalized password. Also, go to room 6E-531
and obtain all availakle documentation on the PWB/UNIX time-
sharing syster.

1.3 Loaiﬂ ggocedures

e Connect terminal modem to a green Dimension data rphone and
dial the local numker for your UNIX system. Phore numbers
are changed frequently, and there are many general rurpose
and project UNIX machines at Iadian Bill --- check witk your
supervisor to determine the correct numbers to use. The
terminal should be powered on, set to lower case (if possi-
ble), set t© full duplex, and set <o 30 characters per
second (or high spreed). Note: for access from outside ETI,
you may dial a special Wheaton number for your UNIX machine
on any telephone.

* UNIX is a trademark of 3ell Lakoratories
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e Once you are logically connected to UNIX, an %“onr line" or
wcarrier" indicator 1light will be lit, and a printout will
appear as:

login:

followed by a "beep". Type in your "user ID" (or “login
name”) followed by a carriage return (CR).

e The next request printed out is:
Password:

and UNIX expects your "personal password" followed by a (R,
to be entered; printing of this password will be inhikited.

Note: if you are calling to the outside Wheaton numkber, the
computer will additionally reguest:

External Security:

to which you must respond with the current "external secu-
rity code word" (printing inhibited) followed by a CF; this
code word changes monthly and is available from your super-
visor.

e After printing one or more lines of informative comments, a
prompt

3
will be printed. UNIX is now reédy to accept your commands.
1.4 Logoff Procedures

Once you are through with your UNIX session, you can simply break
the phone connection to disengage the computer. Alternately, you
may type "Control-D" (typing D while depressing the CIRL Key),
which will result in a new LOGIN raquest; at this point you may
locgin again or simply hang=-up.

1.5 ZIyping Errors

Erase Character (#): To correct typing errors caught before a
wcarriage return", you can use

#

to erase the last character typed; repetitive use of "#" can
erase any numker of characters back to the beginning of the line,
but not beyond. An example is:



my#anxx##

which will be interpreted by UNIX as "man" <typed correctly. A
ccmmon error is +to "backspace” (simultaneously depressirng the
"CIRL" and "H" keys) over an urwanted "space'"; use the "i#" erase
character instead, as Loth “space" and "backspace" are legal
characters in UNIX. Also, it should be noted that "#" will work
during the login interval.

Rill Line Character (2): The "at-sign"
a

will erase the entire line printed thus far, return you to the
beginning of a new line, and allow you to retype that line from
Wscratch". Again, the "2" will work during the login interval.

1.6 Readahead Capakilities

Once the initial command prompt is received, UNIX allows full
readahead, i.e., you may type at any speed regardless of what is
printing on the terminal. It should be noted <this may cause a
strange intermixing of imput/output characters to be printed, but
UNIX will eventually interpret your typed commands correctly.

1.7 Stopving Termiral Output

At times, it may be convenient to stop the "printing" of terminal
output temporarily (especially when you are trying to keep infor-
mation from rolling off a C2T type terminal, before it can bLe
read). This may be accomplished by typing "CONTROL-S" (simultane-
ously depressing the "CTRL" and "S" keys). To resume printing,
simply type another "CONTROL-S" (or any other character).

To texminate (permanently) a command in progress, sSimply hit the
"EREAR" or "DEL(ETE)" key.

1.8 Command Prompt

Ycur response to a "3$" command prompt is to issue UNIX commands.
These commands are numerous, and many will be discussed in later
sections. For now, respond to youxr first "$" with

date

fcllowed by a CR. At this stage, it should be obvious that all
commands and responses, when complete, should be followed Ly a
"carriage return" ---~ the CR will be implicit in the remainder of
these notes. The result of the "date" command is a prirnt-out of
the current date and time.



1.9 File Description

A file is simply a collection of characters (data, text, pro-
grams, executakle code, etc. =—-- 2a maximum of several million
characters) stored in UNIX. The simplest way to form a £file 1is
via the CONTEXT EDITOR, which will be considered next.

1«10 References

The following references might be of use (until revised, they are
somewhat outdated by the introduction of the new UNIX/TS system):

"aA Tutorial Introduction to the UNIX Text Editor® by Kernighan
madvanced Editing in UNIX" by Kernighan
"ONIX for Beginners" Ly Kernighan

The following "bible" contains all available UNIX commands and
their option descriptions, and is the most valuable reference
source availatle. Use it only as a reference, as you will con-
fuse yourself, if you attempt to read it as a tutorial.

YUNIX/TS User’s Manual" by Dolotta, et.al.
All of the akove documents are available from the UNIX likrary.

Also of interest is a program which can be used as a source of
supplemental "homework" groblems. To access this program, simply
type "learn" in response to the "$" command prompt. You will be
transferred to a self-explanatory, interactive course on various
UNIX topics. More details of this special program are given in
Chapter 4.



2. CONTgXT ZDITOR
2.1 Ipitial Eatry

ELITOR command (ed): The UNIX CONTEXT EDITOR allows you to get
information stored into a file. Upon first entry type:

ed [don*t forget CR]
in response to a "$" prompt, and you are now in the editor.

AFPEND commangd (2): To enter text, the APPEND command must be
given, i.e., type:

a [again, don"t forget CR]

followed by as many lines of text as you desire. Remember "#" arnd
nagn can be used to correct typographical errors. Whern you have
typed in the desired text, type a line -with only a single
"reriod" on it, i.e.,

The "period" must be in the first space followed immediately by a
CR === any variation will pot allow you to leave the "append"
mode and all additional lines typed will be added as garkage to
your text, until you properly terminate the appending session as
described. The sequence of commands:

a
I love telerhones

will result in the line "I love telephones" being stored in the
neditor buffer" (a2 temporary storage area). The initial "a" and
final "." will pnot arpear in the buffer, as they are editor com-
mands, not text.

2.2 Wrzitipg onto a File

WEITE command (W) : Once text is accumulated in the editor
buffer, it is likely we would like to store it in ar external
(disk) file for later use. We can use the editor WRITE command &s
fecllows:

w file_name [A "blank" after "w" is necessary]

A "file_name" is composed of up to 14 alphanumeric and/or special
characters; a "blank%, ®2n, u\u,6 uym uxn urw, or non-prirntatle
characters may/should pot be used. The editor always responds
with a count of characters written onto the file, if all goes
well; the ccunt includes "blank" and ‘"carriage return" (or
"new line") <characters. It should be noted that writing onto a



file simply cgpies the contents of the editor buffer to the named
file, 1leaving the contents of tne buffer undisturbed. If writing
onto an existing file, the original contents are destroyed Ly
overwriting. ’

2.3 Leaving the Editor

QUIT command (g): To leave the editor, simply type the QUIT com-
mand

q

which will return you to the UNIX command level, indicated by a2
ngn prompt. At this point the contents of the editor buffer van-
ishes, which is why you should write it out onto a £file Lefore
gquitting. If you have modified the contents of the editor ruifer
in any way, and did pot use the write command before guitting,
the editor will respond with a "?" and give you another charnce.
(In fact, any unrecognizable or illogical editor command will
result in a "?" response and an invalidation of the typed line.)

2.4 Editing Existing Files

EDPIT command (e): When editing existing files, rules for the
uedn, maw and "w" commands can be enhanced. For the purpose of
exposition, assume a file "junk" contains a single line: "I 1love

telephones". To transfer the contents of "junk" into the editor
buffer, any of the following commands may be used:

ed junk
or

ed
e junk

or

e junk
The editor will respond with a character count of the text
entered into its buffer (in this case, 18). Note that "ed" is
referred to as the EDITOR command, and "e®# is called simply EDIT.

WEITE command (w) revisited: The editor remembers the name of
the file it is working on. Therefore, the command:

w [followed directly by a CR]
in this case, is equivalert to:

w junk
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FILENAME command (£): The editor remembers the file associated
with the ast "e" or "ed" command — if you forget, use the
TILENAME command:

£

which will yield a response "junk" (in this case). If you want to
change the name associated with the gditoxr buffer, say to "gar-
Ltage%, you may type:

£ garbage

to which UNIX will "echo" the new filename. The contents of tkhe
neditor buffer" remair unchanged, but the "filename" the editor
remembers is now altered.

APPEND command (28) zevisited: The APPEND command, used immedi-
ately after an existing file is brought into the editor, will add
text to the end of the current buffer. For example:

ed Jjunk

.18 [ character count of file read into buffer]
a

--~ especially Bell telephones

w
49 [ character count of buffer written])
q

will result in a two line file "junk" now containing:

I love teleghones
--=- especially Bell telephones

Repeated EDIT (¢) commands: If at any time you have Zfinished
working with an editor file, you may issue a new "e" command
without "guitting® the editor. Consider:

e junk [ tzansfers 18 character f£ile "junk" into
18

editor buffer]
{ editing session }

w [writes 40 character editor buffer contents

40 into file "“Jjunk"]
e nuts [ tzansfers 23 character file "nuts" into

23 editor tuffer]
{ editing session }

w [writes 37 character editor buffer contents ,
37 into file "ruts"]
g .

Ncte, when the command "e nuts* is typed, the 0ld conternts of the
editor buffer (from file "junk") is cestroyed and replaced ky the
contents of file "nuts®; if the contents of an existirg editor
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buffer has been modified in any way, and you do not write it onto
a file before invoking a new "e® command, UNIX will respond with
w2n, giving you another chance. The editor always remembers the
filename associated with the latest "e" or "ed" command invoked.

READ command (z): The final command of interest here is the FERD
command. This command reads the contents of a specified file, and
adds it to the end of the existing contents of the editor Luffer.
Consider:

e junk [ transfers 18 character file “junk" into editor
18

kuffer]
r nuts [{adds 23 character file "nuts" to the end of the
23 existing contents of editor buffer]
w [writes combined 41 character editor buffer onto
41 £ile "junk"]
q

Note that a "r" command does npot change the file name currently
asscciated with the editor; an "f" command, issued anywhere in
the akove program, would yield a response "Jjunk®, the name of the
last file entered via an "“e" or “ed" command.

2.5 Printing Text

PRINT command (p) ¢ The PRINT command "p" will print the contents
of the editor buffer (or specific parts of it) on the terminal.
We specify the line numbers where printing is ®o begin and to
end, separated by a "comma", immediately followed by "p". Assume
we have a file "stocks" containing the following lines

AT & T [line #1]
General Motors [line #2]
Georgia Pacific [line #3]
Ford [line #4]

Consider the following commands:

e stocks

41

2,4p ' [print lines 2 to 4]
General Motors [line #2 -- starting line]
Georgia Pacific {line #3]

Ford {line #4 -~ ending line]]
q

Note that 0 (zero) cannot be used as a starting line numker, that
the ending 1line number must bLe greater than or equal to the
starting line mumker, and that the ending 1line number wmust be
less than or egual to the last line in the buffer; a treach of
these rules will cause a "?" to be printed on the terminal, indi-
cating an irrational conmmand.



The editor command
4,4p

will print only line #4 of the text and has an eguivalert abkre-
viated form: : ’

4

End of buffer symbol ($): It should also be noted that in many
typing sessions, you will lose track of the size of your rufferz,
i.e., the numker of the last line. To alleviate this proklem, a
special symbcl *3" can be used to designate the last line in the
buffer. For our £ile "stocks"

Sp

will print line #4, the last line in the buffer, and
1,.8p |

will print the entire buffer contents.

As a further fcrm of akbreviation, when printing & single line,
the terminating "p" may also be deleted, i.e., the following edi-
tor commands are eguivalent for the f£ile "stocks®": "4,4p", Wip",
ngn, ng gph, ugpw, ugn,

CEASE PRINTING command: It should be noted that many times a
long print sequence is started, and for some reason you wish to
. stop it; depressing the "LCEL(ETE)" or "BREAK" key will cause
printing to cease and return control to editor.

Current line symbol (.): The editor also provides the concept of
"current line"; the "most recent" line that we have done arything
with is symbolically denoted ky "." (referred to as "dot"). If we
issue a print command

-P
or¥, in an akkreviated form,

P

the current line will be printed. Comsider a more complicated
sequence of print commands, based on our file "stocks":
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e stocks

41 .

1,2p [causes line #1 and #2 to be printed]

AT & T

General Motors [sets "." to line #2 at this point]

P (prints curreant line, i.e., line #2]
General Motors

3] [{prints current line #2 to end of buffer]

General Motors

Georgia Pacific

Ford

q [upon quitting the editor, "."m = wgH = nyn]

As shown above, the "." can be used as a line number in any print
command.

PRINT LINE NUMBER symbol (=): In complex editing situations, you
may lose track of the current line number. The command

will result in a printout of the value of "dot". Similarly, "$=¢
will yield the value of the last line in the buffer, but this
command will pnot change the value of "." to #§¥)

Relative line rumker addressing: The editor also allows printing
of lines relative to the current ("dot") line. Consider the fol-
lowing commands:

-+1p { prints "next line"]
-=1p [ prints "previous line"]
«+3p [prints "third line after current line"]

In all of the above cases of gingle line printing, the "." and
"pY may be optionally deleted without effect.

Multiple line printing ray also incorporate this relative format,
such as:

0-1'0"'1p

will print the "previous, current and next lines". For multiline
printing, <the %"." again is unnecessary in either argument, kut
the suffix "p" must be present. Also, if the "." is retained, the
“+" may be deleted in forward relative addresses, i.e. ¥,+3p",
"+3p®, ".3p%, ".+3", "+3" and 9.3% are all equivalent.

The "$" (end of buffer) may be used instead of the "." in similar
expressions, such as:

$-1ip [prinpts the Ynext to last" line in buffer]
5-3,3%p [prints the "last four" lines in buffer]
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Also, there are abbreviations of relative printing commands, such
as:

which is equivalent to ".-1p", "==" which is eguivalent to
" =2p", Yee=t yhich is equivaleant to ".-3p", and so forth. Simi-
larly, the corxand:

+

is equivalent to ".+1p", "++¥" is eguivalent to ".+2p", Uess" is
egquivalent to ".+3p", etc. Finally, a simple carriage returr will
print the next line (equivalent to ".+1p").

A warning in all relative printing statements is that: (1) the
value of "." can change, a2fter a command has been executed, (2)
lines referred to must be valid lines in the buffer, i.e., in the
range "1% +o "s$", inclusive, and (3) in multiple line printing
statements, the beginning line number must aiways be less than or
equal +to the ending line number. To ensure your understanding,
assume a file "number" exists, with contents:

one
+two
three
four
five
six

and consider the following editor dialogue:

e number

28

6 [prints line #6, "dot" set to "6"]
six

-3 [prints line .-3
three :

++ [prints line .+2 = line #5, "dot" set to "“5"]
five '

P [prints current line, "dot" unchanged]

five

(carriage return) [prints next line, "dot" set to "E€U)
six

line #3, "dot" set to "3w)

L]

+ [attempts to print line #7

? [invalid command, "dot" unchanged ]
e=3,-D [prints lines .=-3 = M#3% to .-1 = "$5n"]
three

foux

five

g ["dot" set to "5 when quitting editor]
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Special meaning of , and ; as line numbers: As a2 final note, the
line range ™"1,$" may ke akbreviated by the single character
"comma" (,). The range ".,$" can be replaced by the single
"semicolon” (;) character. These range abbreviations for line
numkbers may ke used wherever applicable, pot only in PFINT com~
mands.

LIST ccmmand (1l): There is another printing command called LIST
(¥1" ===- +that®s lower case "1L", not the number *"1") which fol-
lows all the rules of the "p" commend. For normal text, the 1"
and "p" corrands will yield identical results, but the "list"
command has the capability of indicating unprintable characters.
Examples are: "tak" lists as ">#, "packspace" lists as "<", and
other control characters will print as a "backslash" followed by
a string of digits, such as "\07%; if a line is over 72 charac-
ters in length, the "list" command will print it on multiple
lines with each 1line, except the 1last, terminated with a
"kackslash" (\) to indicate continuation.

If any invisikle characters (other than "backslash" at the end of
a line, "tak% or "backspace!") appear in a listing, the odds are
that your finger slipped in typing, as you almost never want
them. Some of +these special characters can cause havoc in a
large program, and the "p" command will be of po use in trying to
locate then.

2.6 Deleting and Adding Lines

WRITE command (w) revisited: With the introduction of various
techniques of line numkering, it may be wise to returrn to the
WRITE command momentarily. When using the #"w" comrand, the
entire editor buffer contents need pot be written onto a file;
you may choose specific lines, if you wish, such as:

$=9, 5w

will write the last 10 lines of the buffer onto the last £file
indicated by the last %"edvw, %e" or "f" command, and

-1tw good

will write the line previous to the current "dot" line into (£file
1t good" -

As a final note, the value of "dot" will not be affected Ly any
WERITE command.

READ command (r) zevisited: The READ command:

4z junk

will read the ccntents'cf the specified file (in this case,
"Junk"”) and add it to the editor buffer after the indicated line
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number (in this case, line #4). If the line number is omitted,
nwgn, or the last line in the "editor buffer", is the default (as
was illustrated in a previous section). Also, %0" is a wvalid
line number, if you wish to insert the f£ile text at the beginring
of the editor buffer. After the READ command has completed exe-

cution, "dot" is set to the 1last line read into the editor
buffer.

AFBEND commard (a) revisited: Now let’s revisit the APPEXNL com-
wand. Consider:

4a [adds text after line #4]
{ text to ke added }
. [{quits "append" mode]

which adds text after line #4. The integer "4" was illustrative;
actually, any line number irn the range "1" to "$", "." or valid
relative addressing (as described for the "wp* command) may Le
used. In addition "0a" is allowed to add text to the beginring of
the editor buffer. It should be noted that at the end of the
appending session, "dot" will be set to the last line of text
added, and all line nurbers of original text followirg the
appended lines will be changed. A final comment is that "a" alone
defaults to ".a". This is useful when first entering the editor
via "e file_name"”, which sets the "dot" to the last line read
from the £ile; an "a" (without line number) will now append text
to the end of the editor ruffer.

INSERT command (i): A similar command is INSERT ("i"), which
adds text before the indicated line number, such as:

1i [inserts text before line #1]
{ text to ke inserted }
- [guits insert mode]

which will add lines before line #1 or at the beginning of the
editor Lbuffer. Valid line numbers are “1" through "$", "“." or
valid relative addresses. As a default, %iv is equivalent to
n.iv, aAgain, at the end of a session, "dot" is set to the last
line inserted.

DELETE command (d): Another useful command 4is DELETE ("d"),
which may ay te used for single or multiple line deletions, such as:

4,8d [deletes line #4 through the end of the ruffer]
+14 (deletes "next line®" (after "dot" line) ]
a [deletes "current line% =-- equivalent to ".4"]

In all cases of deletions, "dot" is set to the line after the
last 1line deleted, unless you deleted lines from the end of the
buffer, in which case "." is set to “$%, The range of allowed
line numbers is again "1Y to wsn, n.¥ or valid relative
addresses. :
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CEANGE command (c): A related command is CEANGE ("c%), which can
be wused in single or multiple line format; this commané deletes
designated line numbers and replaces them with desired text, such
as:

4,8¢c [ deletes lines #4 through #9]
{ replacement test }
- [guits change mode]

It should be noted that the number of replacement lines need rnot
equal the number of lines deleted, and you may issue the CHANGE
command for a single line, such as the command "7¢", which will
delete 1line #7 and replace them with text which follows. After
completion of a CHANGE session, "dot" is set to the last rerlace-~
ment line. Tke valid range of line numbers is again "1" to “3$",
"% and relative addresses. As a default, "c* is equivalent to
L] .C".

MCVE command (m): You can move lines within the buffer wvia the
MCVE ("m") cormand, of general form:

A,BmC

where "A" and "B" represent the beginning and ending line
numkers, respectively, of lines to be moved ("B" must be greater
or equal to "a", and, if only one line is to be moved, a single
line rumber replaces the couplet "A,B"), and these lines will re
placed after line “C". The line numbers %A", “B% and "C" may fall
in +the usual range "1" ¢&o 4ug¥, " " or relative addresses; in
addition, "C" may have value "0" to move text to the beginning of
the editor tuffer, and "C" may not fall within the inclusive
range dictated by "A" and "B¥., The "dot" is set to the last moved
line, and the original 1lines of text are moved, i.e., they no
lcnger exist in their original location.

CCPY command (1): A related command COPY ("t") provides the same
effects as the MOVE command, except the original lines remain
intact. Also, if we view the general form "A,BtC", "C" may have
values "Q® ¢c "§w, w. " or relative addresses, and "C" may fall
within the inclusive range dictated by YA" and "BW.

To check your understanding of these commands, c¢onsider manipu-
lating the previous "number" file on Page 11, as follows:
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e number

28 .

2a [apperd after line #2]

help

- [quits aprend mode - "dot" set to "3%]

i [insert before line #3 - equivalent to ".i"]
I“m

. [quits insert mode - "dot" set to "3"]

4c [delete line #4 - replace with new text]
lost

11

- [quits change mode = “dot" set to "5%])
5,.+1d [Geletes lipes #5 and #6 - "dot" set to "5S"]
1,2m5 {moves lines #1 and #2 after line #5 === W # = M54 ]
7€5-1 [copies line #7 after line "$=1" = "gh]

w {writes buffer onto file "number® ]

35

g {quits editaor]]

Check your interpretation of the commands with my current con-
tents of file "number®:

I°m
lest
four
one
two
£ive
six
six

A final warning akout the "a%, ¥i# and "“¢" commands ==—-- the
terminating "." is easily forgotten, and will cause gartage to be
erronecusly added to the buffer, until you realize your error. At
this point "kite the bullet" and make use of the "d" commarnd
{carefully).

2.7 Text Searches and Srcecial Characters

FCRWARD SEARCH command (/.../): Many times you wish to search
for a line(s) containing a particular character string -- this is
called "Context Searching". An editor command:

/string_of_characters_you_want_to_£ind/

will locate the pext occurrence of the string of characters
between the "slashes" (called a “"regular expression"). The search
starts with the next line after <the search command is given
(i.e., line .+1), continues to the end of the file (i.e., line
$), "wraps around" to line #1 and continues to the current "."
line. The first line containing the match that is found is set to
ndot", and the line is automatically prianted for verification; iZ
many lines in the puffer contain the "regular expressiorn", cnly
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the first onhe encountered will be found by the search commard. If
no match is found, the editor will prompt with "?¢. The "regular
expression" may be composed of any printable or non-printable
characters, with some characters ("metacharacters") having spe-
cial meaning, as delineated below.

REVERSE SEARCHES command (?...2): We may also search for lines
in a reverse order, i.e., start our search at ".-1%, continue
kackwards to "1n, "wrap around" to."$" and continue backwards <to
n." . This reverse search is instituted by a "regular expressiorn"
enclosed by "question marks®, as:

?string_of_characters_for_reverse_search?

Context addressing: In addition to finding lines cortaining
specific character strings, the search command itself may be sub-
stituted for a line number (called "context addressing"), when
using the READ, APPEND, DELETE, PRINT, CHANGE, INSERT, MOVE, COPY
or WRITE commands. The following commands are all wvalid:

/helprsd
/0ld/,/701d/+3p
2five?i

SEMICOION separator (;): Suppose you have a file of the follow-
irg form:

coee [Peees”" lines do pot contain "a% or “bh]
;EQO . ‘
be

Starting at line #1, we might expect the commarnd
73/ ,/0/p

to print all lines between "ab" and "bc" inclusive. Actually,
only the 1line "ak" is printed. This is due to the fact that
searches for "a® and "b" koth start at the same point, and "/a/"
and "/b/% both find the same line, "ab". Worse, if a line kefore
wak" contained a "b", the entire print command would be in error.
The problem is that <the “comma® separator for line numkters
doesn’t set "dot" as each address is processed =-—=-= "dot" is
reset only after a command is actually executed.

In the editor, the "semicolon" can be used just as a Ycomma"
separator of line numbers, but the use of ";" forces "dot" to be
reset to the first line number, after it is evaluated. The com-
mand:



/a/ :/b/p

prints the range of lines from "ab" to "be" inclusive. The 1line
containing "a" is <found f£first, "dot" is changed to that lirne
rnumker, and then the search commard for "b" is instituted, start-
ing at the next line.

another interesting use for the "semicolon" is a command like:
2372/

which would generate a search for the string "a" beginnirg at
line #24. The initial "23" causes "dot" to be set to that line,
and the search then proceeds with the next line. You car also use
a command like

0;7as/

tc start a search at the keginning of a f£file (this is ore of the
few places where "0" can be used as a legal lire number).

Metacharacters in regular expressions: Some characters, called
"retacharacters", have special meaning when included ir "regular
expressions; they are <he "period (.)", "left bracket ([)",
"agterisk (*)", “"backslash/brace" (\{ " combination, "circumilex
()", "dollar sign (3)", "pound sign (#)%", "at-sign (2)" and
wktackslash (\)".

EACKSIASE me+tacharacter ()\): If you desire to eliminate the spe-
cial meaning of any character, <the "backslash" (called the
"escape character®) can be used. Simply precediny the "metachar-
acter®" by the "backslash" will accomplish this. The "“pournd sign',
which is a "glokal metacharacter", has the property of "erasing"
the previous character typed; the following line:

IX#\#2

is equivalent to "I#2%, as the first "#" erases the previous
character, but the second grouping "\#" removes the special mean-
ing of the "pound sign" and introduces the "#" character into the
buffer. Similarly, for the "at-sign", the seguence "\2" will
return you to a new line, making you think you"ve erased the
line; in reality, the text will contain the "?" symbol and you
are actually typing on the same line. If you wish to remove the
special meaning of the "tackslash" character itself, the secuerce
U\\" will accomplish this. If we wish to search for an urlikely
sequence of text "#\", the proper search command is:

/\I\\/
The "backslash" fournd at the end of a2 line has special meaning

also: it removes the meaning of the "newline" ("carriage return”)
character, ané you are in effect typing continuously on the same
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line. Finally, in the search mode, we would have difficulty try-
ing to match a "slash", such as:

/ab/c/

would not match "ab/c"; the "slash" between "b" and "c" would
indicate a complete search command followed by "c/" (garkage),
and a "?" would be printed indicating an error. A proper search
could be acconplished Ly:

/ak\/c/

since the conrktinmation ""\/" is equivalent to searching for the
/% character, once its srecial meaning is removed.

PERIOD metacharacter (.): The "period metacharacter® is a regu-
lar expression standing for any single character. Thus the search

/a.b/

finds any line where "a" and "b" are separated Ly ary single
character, and would match any of the following strings:

a=bt
akk
a+b
a.b
akt

If you wish to locate the text string "a.b" only, you must use
the “®backslash" <+to remove the special meaning of the "." meta-
character, i.e.,

s/a\.k/

The "." is very useful in matching "metacharacters" and is very
useful in eliminating non-printable characters, as will ke seen
in the next section.

DCIIAX SIGN metacharacter ($): The *dollar sign", when used in a
regular expression represents the "end of the line" (as opposed
to "end of buffer" when used in line numbering). Revisiting our
origiral f£ile "numxber®" on Page 11, we could locate the line ¥“two"
with the search command:

/70%/

since only an "o" at the end of a line is sought..The seaxch /o/
could match "one", "twe" or "four®. The "$" must be used as the
last character in a "regular expression" to retain its special
meaninge.
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CIRCUMFLEX metacharacter (*): a related metacharacter, w=w» (the
"circumflex" or "hatn or ‘'caret" symbol), will restrict your
Searches to characters arrearing at the "Deginning of a liren,
The search conrmand:

Vanl-Y4

would match "onpe" irp the file "pumber", but not "two" or nfourn,
The "=" must ke used as the first character in a "regular expres-
sion" to retain its Special meaning. Other uses for the specisl
meaning of "$n ang w-~w will be discussed latex. Also remember the
Special meaning of "$n apg m-n may be "turned offn by Preceding
ther with a "kLackslashv,

ASTZRISK metacharacter (*): Next, a character in a regular
expression fgllowed Dby a wxn (nagrerjgke or "star') stands for
any number of consecutive occurrences of that character. Be aware
that as ‘vany numbern xeans zero or more occurrences; a misin-
terpretation here ecan lead to many problems. Assume we are look-
ing for a line containing a character sString "abbbbbbbbkbet; cer-
tainly a search comrand 4

/akkbbkbrrrre/
weuld accomplish our airs, but the command
/ab*c/

is far simpler. If the search above encountered a line contairing
the string ngee first, a match would have occurred; the string
cortains an "a® followed ty a mev, Seéparate<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>