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Regular expressions

-

e Used, in various dialects, by many text processing tools.

e Can be viewed as a recipe for extracting or otherwise
manipulating text.

e Dialects

o Traditional: Those supported by the grep and sed
tools

o Extended or posix compatible: Extensions to the
above set to support, among others, 118n. Supported
by egrep and awk

o Perl-compatible: The superset of all extensions used
In the Perl language J
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Regular expression syntax

Symbol

Action

*

N

$

[ ]
[ ]
A-Z, a-z, 0-9
\char
\n \t \ \e

Match any character

Match zero or more of the preceding characters
Match the beginning of a line

Match the end of a line

Match one from the set

Match everything not in the set

The range of capitals, small case letters and digits
Don’t attach special meaning to char

Special characters for newline, tab, space, escape

|
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RE

Regular expression examples

-

What matches

te.

|
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Regular expression examples

-

RE What matches

te. = Match anything starting with te and continuing with
anything else, e.g. test , eteeewt , te

[A-Z0-9][a-z] =

|
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Regular expression examples

-

te. = Match anything starting with te and continuing with
anything else, e.g. test , eteeewt , te

RE What matches

[A-Z0-9][a-Z] * Match anything starting with a capital letter or digit
followed by any number of small characters, e.g.
London is huge butnotlondon is huge

Taze]. *\$$

|
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Regular expression examples

-

te. = Match anything starting with te and continuing with
anything else, e.g. test , eteeewt , te

RE What matches

[A-Z0-9][a-Z] * Match anything starting with a capital letter or digit
followed by any number of small characters, e.g.
London is huge butnotlondon is huge

Taze]. *\$$ Match a line that starts with either a, z or e, ends

with a dollar sign and has anything else between e.g.
aad wdlx $$

|
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Extended regular expression syntax

-

Symbol Action

+ Match one or more of the preceding

? Match zero or one of the preceding

< > Match the beginning or end of a word

() Group RE and store matched string for later use
\1 \2 The first or second etc matched group

{numl, num2 }

Match either left group or right group

Match the preceding at least num1 and at max num?2
times. One of num1 or num2 can be ommited.

|
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POSIX character classes

Class Matches

:alnum:] Printable characters (includes whitespace)
:alpha;] Alphabetic characters

:blank:] Space and tab characters

.cntrl:] Control characters

:digit:] Numeric characters

.graph:] Printable and visible (non-space) characters
:lower:] Lowercase characters

print;] Printable characters (includes whitespace)
:punct;] Punctuation characters

:space’] Whitespace characters

:upper:] Uppercase characters J
:xdigit:] Hexadecimal digits
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xtended Regular expression examples

-

e (Mm|n|kn|r)ight

|
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xtended Regular expression examples

-

e (Mm|n|kn|r)ight
Match might, night, knight, right

e a[n]? (simple|easy) problem
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xtended Regular expression examples
-

e (Mm|n|kn|r)ight
Match might, night, knight, right

e a[n]? (simple|easy) problem
Match a, possibly followed by n, followed by a space, followed by
either simple or easy followed by a space and the word problem

e 80[23]?86|PENTIUM 1{1,3}V?

|
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xtended Regular expression examples

-

e (Mm|n|kn|r)ight
Match might, night, knight, right

e a[n]? (simple|easy) problem
Match a, possibly followed by n, followed by a space, followed by
either simple or easy followed by a space and the word problem

e 80[23]?86|PENTIUM I{1,3}V?
Match the names of all PC processors

e [[:alnum:]] * [[:space:][{2,20}$

|
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xtended Regular expression examples

-

e (Mm|n|kn|r)ight
Match might, night, knight, right

e a[n]? (simple|easy) problem
Match a, possibly followed by n, followed by a space, followed by
either simple or easy followed by a space and the word problem

e 80[23]?86|PENTIUM I{1,3}V?
Match the names of all PC processors

e [[:alnum:]] * [[:space:]){2,20}$
Match lines ending with at least 2 and at max 20 whitespace
characters

e [[:alnum:]] * [[:space:]l{2,20}$

|
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xtended Regular expression examples

-

e (Mm|n|kn|r)ight
Match might, night, knight, right

e a[n]? (simple|easy) problem
Match a, possibly followed by n, followed by a space, followed by
either simple or easy followed by a space and the word problem

e 80[23]?86|PENTIUM I{1,3}V?
Match the names of all PC processors

e [[:alnum:]] * [[:space:]){2,20}$
Match lines ending with at least 2 and at max 20 whitespace
characters

e [[:alnum:]] * [[:space:]{2,20}$
Match lines ending with at least 2 and at max 20 whitespace

characters
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xtended Regular expression examples

| N

e ([1-2]7[1-91{1,2} ){3,}[1-2]?[0-9]{1,2}
Match lines containing an IP address

e Extreme example

(W] +([AW]H)\S+([AW]H)\SH[ -V Ow-+H)V( \d+)\:(\d+)\:
(d+) [+ ([Aw]+)\s s(Ms]  #)M * A\"s+(d+)\s+
([\d])\s+\"([Ms] * PN+ ([M] s NS

Match (and extract info from) the Apache log file:

195.251.249.158- - [22/Dec/2004:13:57:21+0200]
"GET/~renegade/ps2005.rar HTTP 1.1"200 7797240"-"
"Mozilla/5.0(Windows;U;WindowsNT5.1;en-US; rv:1.7.5)
Gecko 20041107 Firefox/1.0"

|
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Tools of thetrade

e Already seen: cat, less, more, head, talil,
WC, Xargs

e More text tools: sort, unigq, cut, paste, tr,
printf, rev, diff

e We will explain in detall: find, [e]grep, sed

|
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Toolsof thetrade- gr ep

e grep options REGEXP file - print lines matching the REGEXP
o -r recursively search directories for files
o -V Inverse; print lines that don’'t match
o -1 case Insensitive matching
o -l only print files that match
o -C count matching lines per file
o -l only print files that match
o -n print matching line number

e egrep - Aversion of grep that understands extended regular
expressions

e fgrep - Uses input file as a source of patterns for matching J
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Tools of thetrade-f 1 nd

-

nd options pathl...pathn expr - traverse a directory hierarchy
ptions can be

e -E support extended RE
e -S traverse in lexicographical order
Xpr can be

e -exec util - exec the specified util for each file

o -{i}regex - print paths matched by the regex
e [max,min]depth n - decent at most or at least n directory levels
e -newer file - only display files newer than file

lany expressions can be combined with the logical -or and -and
perators and be negated with the -not operator.
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Toolsof thetrade-sort/ uni g
-

e sort <file> - sort lines of text files. By default, sorts lines in
accending order according to the first word of each line

o +<num> sort by column num

o -t <delimeter> assume columns are seperated by <delimeter>

o -I Reverse results

o -n Sort according to a number at the beginning of a line

e uniq <file> - filter out or report repeated lines in file
o -C report number of occurrences

o -d output repeated lines

at file |[grep -v " \n\f] * $"|sortluniq -c|sort -rn

|
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Toolsof thetrade- cut / past e

-

e cut - extract portions from text lines
o -d column seperator character
o -flnum,...] field numbers to extract

cut -d: -f1,6 /etc/passwd
extract usenames and home directories from the user
database

e paste filel...n - merge corresponding lines of files

o -d’char’  separate fields by char

o -S merge all lines of one file

|
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Toolsof thetrade- pri nt f

-

rintf  format arguments,... - Print arguments formatted according to
yrmat

he format string contains 3 types of objects: characters, which are copied
erbatim, escaped characters (\t \n \\ \a ) and format specifications, which
ause arguments to be printed in a specific format

ormat specifications can be:

e %d, %0, %X Print argument as decimal, octal or hexademical
e %.numf: Print argument using num precision points

e %s Print argument as string

e %c Print first character of argument

rintf "Hello %s\n" $USER - Welcomes the user

='stat -f "%z" file* && printf "Size is: 0x%Xx" $s J
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Toolsof thetrade-di f f

iff filel file2 - show differences In files

filel file2
it main(){ 1 #include <stdio.h>
printf("Hello world"); 2
3int main(){
4 printf("Hello dmst");
5}
Output
300k$ diff lab4/1.txt lab4/2.txt
al,?2
#include <stdio.h> > = lines added
c4
printf("Hello world"); < = lines removed
- -- = line replacement
printf("Hello dmst"); J
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Toolsof thetrade- pat ch

-

‘he output of diff can be processed by the patch program in
rder to:

e transfer changes between source files on different computers
e get changes out of a versioning system

atch < file. file must be in the current directory

300k:~ george$ echo "test"> test

300k:~ george$ cp test test.new

300k:~ george$ echo "new line">>test.new
300k:~ george$ diff test.new test > patch
300k:~ george$ patch -p0 test < patch

|
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Toolsof thetrade-tr

-

- from_char to_char - Change input character(s) from_char
0 to_char
mportant arguments:

e -S -'Sgueeze’ multiple occurrences of from_char

e -z - Delete occurrences of from_char

0 Y - Change parentheses to braces

s - Change multiple spaces to a single space
- [a-z] [A-Z] - Change lowercase letters to
apitals

r-d ’[0-9] - Delete all digits

|
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Tools of thetrade - sed

-

ed 'cmd’ file - stream editor

md = [addrl,addr2][!] function [arguments]

ed applies the editing commands specified by the function
rgument to lines from addrl to addr2 . If addresses are omitted,
Il lines are considered.

~ommon commands

e s/pattern/replstr/[g,p] For each line replace matched
pattern with replstr . Argument g forces all occurences of
pattern in aline to be replaced. p prints the changed line.

e /pattern/= Print line number for lines that matched pattern

e y/abc/xyz/  Translate characters. Change every instance of aJ
tox,btoy,ctoz
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Tools of thetrade - sed

-

sed '/[Tt]est/d’ - Delete lines containing the words
test or Test

sed '5d° - Deletelineb5

sed '1,10s/unix/UNIX/g’ - Change all occurrences
of unix to UNIX in lines 1 to 10

sed ’'s/\(. *\):\(. *\Y)N\2:\1/ - Exchange
columns in input

|
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Text editors
-

Historically, Unix featured single line editors
(ed) and stream editors (sed and awk)

The vi editor was introduced by Bill Joy as a
full screen alternative.

The emacs editor Is a ‘product’ of the GNU
project, initially written by Richard Stallman.

Choosing between them is almost a matter of
religion today.

|
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Thevi editor

e 2 modes of operation
o Command mode (default), (ESQ

o Insert mode, acts like a typewriter (i )

e General form of commands

(command)(number)(text object)
o (text object) Select a portion of text

o (number)(optional) Multiplies the effect of the text object
selection

o (command)(optional) change, delete, or yank

e Start with vi <filename>

|
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Cursor movement

Basic movement
o Up : k or Up Arrow
o Down: | or Down Arrow
o Left: h or Left Arrow
o Right: | or Right Arrow
A number m can precede the movement command to

repeat the command m, e.g. the command 12] moves
the cursor 12 lines below

" . Move to the beginning of the line

$: Move to the end of the line J
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Movement in page

nG Move to line n

G Move to last line

ctrl+F : Move one page down
ctrl+B : Move one page up

w. Move forward, one word

b: Move backward, one word

e: Move to the end of the current word

|
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Basing editing

-

To insert text: Move to the desired location, press i and write

c<what>: Change text from cursor
<what> can be:

o w. change a word
o Cc: change a line

o :change case
r . Change a letter

d<what>: Delete <what>
o W. delete a word
o W delete remaining setence

o d: delete a line

x: Delete a character

s D AlAAt lactd AAE AA A s A as Al

|
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Search and Replace

| uses a syntax similar to sed for replacement commands
e :s/old/new/ - Replace all occurrences of old with new

e george

|
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