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Beginning Regular Expresions

ReyularExpressionsreanadwancedpattern-matchintganguageshatarea
powerful featureof mary moderncomputemprograms Sadly therearealmostas
mary varietiesof regularexpressionsstherearecomputemprogramghatuse
them. This (very) brief introductionto regularexpressionss aboutthe species
foundin theunderbrustof the Perljungle. Usethereal Perldocumentatioffior
thedefinitive guide,anda betterintroduction.Usethis guideif you're lazy, and
don't wantto look away from your computerscreen.

Someof the materialherewasadaptedrom Marc Meurrenss tutorial. See
http://wwwmeurrens. .

A regularexpressioris simply anexpressiorof charactersisedto testwhether
someothersetof charactersnatchesomepatterndescribedy the expression.
Sincepatternganbevery comple, regularexpressionganalsobevery
comple. Thevastmajority of useswill befor fairly simpleapplicationsandthe
sectionghatfollow provide anintroductionto thosefairly straightforvard uses.
Do notethatevenwith fairly simpleconstructsregularexpressionsanbe
constructedo matchsomevery subtlepatterns.



Beginning Regular Expresions

1.1 The Simple Version

In its simplestform, aregularexpressioris justa sequencef ordinarycharacters,
suchasaword or phraseo searcHor. For example,

gauss would matchary charactestringwith the substringgauss. Thus,strings
with gauss, gaussian or degauss would all bematchedaswould astring
containingthe phrasesle-gauss the monitor Or gaussian
elimination.

carbon Findsary stringcontainingcarbon, suchascarbonization or
hydrocarbons Or carbon-based life forms.

hydro Matchesstringshydro, hydrogen Or hydrodynamics.

top ten Spacesanbepartof theregularexpressionThiswould matchtop
ten, but alsostop tension.

Thereareseveralcharactersvith speciaimeaningsThesecant beusedin simple
expressiondik e the onesabove without beingprecededy a backslash\). For
example,whatif youwantedto searcHor a stringcontaininga period?Suppose
we wishedto searctfor referenceso pi. Thefollowing regularexpressionvould
notwork:

3.14

Thiswould indeedmatch3. 14, but it would alsomatch3514, 3f14, or even
3+14. In short,ary stringof theform 3x14, wherex is ary characterwould be
matchedy theregularexpressiorabove.

To getaroundthis, you usethe backslasltharacteto “quote” the period,to
indicatethatit is to betakenliterally. Thus,to searctfor thestring3. 14, we
would use:

3\.14

In generalwheneer the backslaslis placedbeforea specialcharacterthe
searchetreatsthe specialcharactetiterally ratherthaninvoking its special
meaning.

(Unfortunatelythe backslashs usedfor otherthingsbesidesjuoting. Mary
“normal” charactersake on speciaimeaningsvhenprecededby abackslashThe
rule of thumbis thatquotinga specialcharacteturnsit into anormalcharacter
andquotinganormalcharactemayturnit into a specialcharacterlt’s notvery
satisfyingasarule of thumb,but it’ s the bestavailable.)

Thesearethespecialcharacters:
' ¢) LT {2} $x+7.
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1.2 Difficult Character s

Certaincharactershataredifficult to type have specialabbreiationsasin
tablel.1

\a | alarm(beep)
\n | newline

\r | carriagereturn
\t | tab

\f | formfeed

\e | escape

Tablel.1: SpecialCharacteAbbreviations

You canusetheseabbreiationsto matchcharactestringsthatcontainthese.So,
for example the patterna\nb would match:

a

b

Abbreviationslike this, aswell asary othercharactethatmatchesomething
morecomplicatedhanitself, arecommonlycalledregularexpression
metataracters . But dont let thatbotheryou. It's justaname.

Therearealsoabunchof specialabbreiations,or metacharacter$or classe®f
charactergbut alsoreadChapterl.5). Thesearelistedin tablel.2.

. | matchesary characteexceptnewline

\d | adigit (arything exceptthecharacter$,1,2,3,4,5,6,7,8r 9)
\D | notadigit

\w | aletteror number(or _)

\W | notaletteror number(or_)

\s | white spacgspacetab,newline, formfeed,carriagereturn)
\S | notwhite space

Tablel.2: SpecialCharacteClasses

Herearesomeexamples.Theregularexpression:
a.z

Will matchary three-charactesequenc¢hatstartswith a andendswith z,
includinga. z, a_z, abz, a8z, andsoon. Themiddlecharacteusuallycant bea
newline (\n), althoughPerlcontainsvaysto avoid this restriction.Herearemore
examples:

2,\d-Dimethylbutane
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would match2,2-Dimethylbutane, 2,3-Dimethylbutane andsoforth.
Similarly,

1\.\d\d\d\d\d

would matchary six-digit floating-pointnumberfrom 1.00000 to 1.99999
inclusve.

The Capitalversion,\D, is usedto matcharything exceptadigit, so:
a\Dz
would matchabz, aTz or a‘z, but would not matcha2z, a5z or a9z.

Thereareafew otherabbreiationswe’ll encounterin generalthe uppercase
versionmatcheghe converseof thelowercaseversion.

Herearetwo moreexamples:
a\wz

would matchabz, aTz, a5z, a_z, or ary three-charactestring startingwith a,
endingwith z, andwhosesecondcharactewaseitheraletter (upper or
lower-case)anumberor theunderscoreSimilarly,

a\Wz

would not matchabz, aTz, a5z, or a_z. It wouldmatcha‘z, a:z, a?z or ary
three-charactestringstartingwith a andendingwith z andwhosesecond
charactewasnotaletter numbeyor underscore.
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1.3 Multiple Matches

If youwantto matchmorethanoneof somethingyou canuseoneof theregular
expressiomuantifies (alsocalledclosues). Thesesimply modify thepreceding
characterso sayhow mary of theseshouldbe matched Theavailableformsare
listedin table1.3

* Zeroor more
+ Oneor more
? Zeroor one
{2} | Two exactly
{2,} | Twoormore
{2,5} | At leasttwo but nomorethanfive

Tablel.3: Multiple MatchQuantifiers

Examples:

m?ethane would matcheitherethane ormethane.
comm?a would matcheithercoma or comma.

ab*c would matchac, abc, abbc, abbbc, abbbbbbbbce, andary stringthatstarts
with ana, is followed by a sequencef b’'s,andendswith ac.

ab+c would not matchac, but it would matchabc, abbc, abbbc, abbbbbbbbc
andsoon.

ab{3}c would matchabbbc, andnothingelse.
ab{3, }c would matchabbbc, abbbbc, abbbbbc, andsoon.
ab{3,5}c would matchabbbc, abbbbc, abbbbbc, andnothingelse.

cyclo.*ane would matchcyclodecane, cyclohexane andevencyclones
drive me insane, andary stringthatstartswith cyclo, is followedby an
arbitrarystring,andendswith ane. Notethatthenull stringwill be
matchedy the period-staipair; thus,cycloane would bealsomatch.

cyclo...ane wouldmatchcyclodecane andcyclohexane, but would not
matchcyclones drive me insane. Only stringselevencharactersong
which startwith cyclo andendwith ane will be matched(Notethat
cyclopentane would notbe matchedhowever, sincecyclopentanédias
twelve characterspoteleven.)
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Usually thesequantifieranatchthelargestnumberof multiplesthey areallowed
to. You canchangehis sothata patternmatcheghe smallesnumberpossible If
you know enoughaboutpatternmatchingto wantto changehis behaior, you
have graduatedrom this tutorial,andneedto checkout the documentatiotisted
in Chapter3.

1.4 Grouping Strings and Alternate Patterns

If youwantto matchmultiple copiesof groupsof letters,you cangroupthem
with parenthesesothat (apple)+ meansapple, andalsoappleapple, and
appleappleapple andsoon.

You canalsoprovide matchingalternatvesby usingthe | characteinsidea
group.For example,(TEXT | text) matcheSEXT or text, but notText or tExt,
andsoon. To take careof all combination®f upperandlower caseyou coulddo
this: (T1t) (Ele) (XIx) (T|t). Thereareavarietyof otherwaysto dothis,as
youwill seeif youreadon.
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1.5 Character Classes

In tablel.2,we saw alist of charactershatstandfor entireclasse®f characters.
If theseclassesrent right for you, you cancreatenew classevith the []
charactersandthe ~ characterAny groupof charactergontainedn square
bracletsis interpretedasdefininga classof charactersSo:

a[bz]lc

matchesabc andazc, andnothingelse.You canputasmary charactergsyou
like in thebraclets,andindicaterangeswith thehyphen(-). (If youwantto
includeahyphenin theclass|ist it first.)

a[bhi:’9]c matchesbc, ahc, aic, a:c,a’c, andaSec.
a[4-7]c matches4c, a5c, aéc, anda7c.
a[-0-9]c matches-c, alc, alc, andsoonto aSc.

a[4-7]1*c matchesc, a4c, a45c, andary sequencéhatstartswith a, endswith
¢, andhasary combinatiorof 4, 5, 6, or 7 in between.

A characteclasscanappeamarywherein aregularexpressiorthataregular
charactecanappear

You canalsongyatea classby includingthe ~ signat the startof the string. The
class[~0-9] includeseverythingexceptdigits, andis equialentto \D.

[~abc]* Matchesary stringof charactershatdoesnotincludea, b, or c.

[*\(\)] Matchesary stringthatdoesnt containparentheses\otethatwe had
to quotethe parenthesewith the backslasttharacter

1.5.1 Special Classes

Typically, thestorydoesnt endthere.Thereareseveral pre-definedspecial
characterclasseyou canuse.Usethemin classbracletslike this: [:alpha:].
You cannegyatetheseclassedy puttinga =~ in front, like this: [: “alpha:].

Theseclassesnaybeusefulto you if youwantyour patterngo beindependenof
thelocalein whichthey areused.Thatis, thedefinitionof a“printablecharacter”
is differentdependingon locales.Whatis anunprintablecontrolcodein one
localemaybeanextendedcharactesetaccenteatharactein another

Tablel.4lists all the specialclasseswvailable.

You canusethesespecialclassesnsideothercharacteclasseslik e this:
[01[:alpha:]1], whichmatchesry alphabeticharacteraswell aszeroor one.
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[:alpha:] | alphabeticharacters

[:alnum:] | alphanumericharacters

[:ascii:] | 7-bitasciicharacter

[:cntrl:] | unprintablecontrolcharacter

[:digit:] | anumber([0-9] or\d)

[:graph:] | printable(acombinationof alnum andpunct)

[:lower:] | lowercasedetter

[:print:] | printable (a combinationof alnum and punct,
andthe spacecharacter)

[:punct:] | punctuationnotincludingthe spacecharacter)
[:space:] | whitespaceharactespacetab, carriage-return
newline, verticaltab,andform-feed)

[:upper:] | uppercaseetter

[:word:] | acomponenbfaword(alpha plus.)
[:xdigit:] | ahex digit ([0-9a-fA-£])

Tablel.4: SpecialCharacteClasses

1.6 Special Characters

Thebasicmatchingcharacterfiave now beencovered.What's left is afew
specialcharactergyou canuseto modify the matches/ou've comeup with. For
example,if youwantto matcha patternwhenit appearsttheendof astring(or
theendof aline), youcanappends to it.

A list of all thespecialcharacterss shavn in table1.5

$ or\z or \z | Matchtheendof thestring
~or\A Matchthe beaginning of thestring

\b Matchonly ataword boundary
\B Don’'t matchataword boundary
? Changethe behaior of the precedingmultiple

matchto matchthe minimum numberof charac-
terspossible.

Tablel.5: MatchModifiers

.*and$ matchehatband andmarching band, but notband-aid.
~[Ggl . * matchesry stringbeginningwith ag (upperor lower case).

“hello$ matcheghestringhello andnothingelse.
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.*\band.* matchedle’s androgynous andShe’s an andiron, but not
It’s a hatband.

.*\Band.* matchedhe food is bland OrThis land is your land, but
Nota one and a two.

Thebehaior of the? modifieris alittle subtle.Usually a multiple matchpattern
matchesasmary copiesof its patternaspossible. The? changeshis behaior to
matchthefewest. For furtherdescriptiorandexamplesof its use,seethe
referencesn Chapter3.
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DODS-Specific Examples

If you arewriting aconfiguratiorfile for a DODSsener, thefollowing examples
may be of someassistance.

.*\. (NC|nc|cdf |CDF)$ matchesry stringthatendsin .NC, .nc, .cdf, or
.CDF. Sodata.nc andDATA.NC would bematchedput notdata.nc.gz
Ordata.Nc.

.*\. (HDF |hdf) (.Z| .gz) *$ hdf matchesry stringof theform data.HDF or
data.hdf, thatmayor maynothavea .Z or . gz appendedo it.

~dods-data\/.* matchesry file nameatall in thedods-data directory

“dods-data\/.*\. (NC|nc) (.Z|.gz)*$ matchesry file in thedods-data
directory of theform data.NC or data.nc, andthatmayor maynot have
.Z or .gz appendedo it.
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Backreferences, Extensions, and
What-Have-You

Theregularexpressiorsyntaxcontainamethoddor referringto earliermatchesn
astring,embeddingommentsn anexpressionandextendingthe semanticso
includewhatever you please Thesetopicsarenot coveredhere however.

If you've gottenthisfar, you understan@noughto readtherealdocumentationlf
youwantto know aboutregularexpressiorarcanatherearea multitudeof places
you canlook. My favoritesarethe ProgrammingPerl bookby Larry Wall
(O'Reilly, 2000),0r thebook MasteringRegular Expressiongdy Jefrey Fried|
(O'Reilly, 1997).

Enjoy.



