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Regular Expressions
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https://xkcd.com/208/
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® L.inuxnp grep, sed, awk

grep => g/re/p

global search with regex and print
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https://alf.nu/RegexGolf



Backrefs — This doesn't really work as a tutorial. Not really clear what you're supposed to do here.

Match all of these...

AN N NI N N U U N N U U N U U N N N U U N N

allochirally
anticovenanting
barbary
calelectrical
entablement
ethanethiol
froufrou
furfuryl
galagala
heavyheaded
linguatuline
mathematic
monoammonium
perpera
photophonic
purpuraceous
salpingonasal
testes
trisectrix
undergrounder
untaunted

and none of these...

XXXXXXXXXXXXXXXXXXXXX

anticker
corundum
crabcatcher
damnably
foxtailed
galvanotactic
gummage
gurniad
hypergoddess
kashga
nonimitative
parsonage
pouchlike
presumptuously
pylar
rachioparalysis
scherzando
swayed
unbridledness
unupbraidingly
wellside
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® abc -> abc ac

o 13 M= -> 13312345678 13312345

® httpdfhttps -> http https httt

® key=FHEHINIE -> value
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https://en.wikipedia.org/wiki/Comparison_of_regular_expression_engines
https://en.wikipedia.org/wiki/Comparison_of_regular_expression_engines

Non-greedy

Shy

% "+ . Negated character 2 ~ e Look- e Look- « | Backreferences™'®3l o >9 indexable
quantifier classes quantifiersNote 1] groupsNote 2] ahead behind captures

Boost.Regex Yes Yes Yes Yes YesNote 4] Yes Yes Yes Yes
Boost.Xpressive Yes Yes Yes Yes YesNote 5] Yes Yes Yes Yes
CL-PPCRE Yes Yes Yes Yes Yes Yes Yes Yes
EmEditor Yes Yes Yes Yes Yes Yes Yes _
FREJ SomelNote €] Yes Yes Yes
GLib/GRegex Yes Yes Yes Yes Yes Yes Yes Yes Yes
GNU grep Yes Yes Yes Yes Yes Yes Yes ?
Haskell Yes Yes Yes Yes Yes Yes Yes Yes
Helios RXPF &/ Yes Yes Yes Yes Yes Yes
ICU Regex Yes Yes Yes Yes Yes Yes Yes Yes
Java Yes Yes Yes Yes Yes Yes Yes Yes
JavaScript (ECMAScript) Yes Yes Yes Yes Yes Yes Yes
JGsoft Yes Yes Yes Yes Yes Yes Yes Yes
Lua Yes Yes SomeMNoe 7] Yes _
.NET Yes Yes Yes Yes Yes Yes Yes Yes
OCaml Yes Yes Yes _
OmniOutliner 3.6.2 Yes Yes Yes ? ?
PCRE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Perl Yes Yes Yes Yes Yes Yes Yes Yes Yes
PHP Yes Yes Yes Yes Yes Yes Yes Yes Yes
Python Yes Yes Yes Yes YeslNote 8] Yes Yes Yes Yes
Qt/QRegExp Yes Yes Yes Yes Yes Yes
RiNote 9] Yes Yes Yes Yes Yes Yes
RE2 Yes Yes Yes Yes
Ruby Yes Yes Yes Yes
TRE Yes Yes Yes Yes
Vim Yes Yes Yes Yes
RGX Yes Yes Yes Yes
Tel Yes Yes Yes Yes
TRegExpr Yes ? Yes ?
XRegExp Yes Yes Yes Yes
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® Characters F

® Meta-characters JTF{T

) (1 [ \"$s . | 2 *+



Characters / = &F
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® ¥roy: A-7Z, a-z

o 2NF: 0-9

o F=: !,Q,#,%..

ps: meta-characters{ENFH=EZIILAERM{ER\1ENX




Classes / £4&

e [Aa] : [LEE—1 A T§ a

e [a-z] : LEEE—T/NEFEH—R

e ["Aa] : ILEEAE A T a HNFER—RX

® [—A"a] : E@B_IAIaEJZA
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o ILEL—PMENFEER, HMTF[10-9]

o [LECEIFE PRIZHEMIRIIEFR, FMT([A-2a-20-9_], FE
UnicodelENIFRIATN S VL P X F T

® \s

o ILEERIZTAER, FMT [ \t(?2:\n|\r\n)]

® \DI \W, \S . tiﬂjﬂy}i
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Quantifiers =17

e {n} : [LfEn)x
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Non Greedy Quantifiers / A2t =14

T Y ZA<: <hello>world</hello>

o SN THEN (BILERFIEEZHIFN)

e <.*> [[LAd<hello>world</hello>

>
oo
i)
~m
—
Rt
il

o =i/ EML? RRAFAE (BAEER

e <.*?> [LAd<hello>
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o T HITHEIT 100msN A
o "X A: method elapse:123 ms

® \d{3,}

o [LEdhttpEfhttps

® https?

o LidjsonsEFAYkdtId
o "IN AN“kdtId”:18116282,“name”:“123"

o “kdtId”:[", ]+
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o ILECAMISkAMIFREL, HiEhmE

® http|https
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Anchors / i

BoBE X ATRNUBEMIEFS
o * : WAHKRIGNUE
e S : NAFRUE

e \b : HiEgiaR, \wHl[ "\w]ZENUE
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Groupings / 948

()

o RS
® (abc)+, (a|b)c
o f3R
o R~HIFRIZIL: (\d\d):(\d\d): (\d\d)
o I A: 11:23:15
e match: 11:23:15
® group(1l): 11, group(2): 23, group(3): 15
o HIIRMIA R ATERIATNF5|H (backreference)
® ([“"]).+\1

https://regex101.com/r/cuggER/1
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541959335 [DubboServerHandler-10.19.8.255:20883-thread-91] INFO c.y.s.c.c.c.a.DubboServiceAspect - [RPC SUCCESS] ImUsersServicel
mpl . getOnlineAdmins with param:[{"kdtld":"40812901""channel":"dkf"}] response:{"data":[],"count":0,"success":true,"code":200,"messag
e":"successful"} elapsed:5

Rt AR AR

\[RPC \w+\] (.+) with param.*elapsed: (\d+)

Group 1. 113-149 “ImUsersServiceImpl . getOnlineAdmins’
Group 2. 288-289 °5°

- ~ cat regdemo
541959335 |[DubboServerHandler-10.19.8.255:20883-thread-91] INFO c.y.s.c.c.c.a.DubboServiceAspect RPC SUCCESS| ImUsersServicelImp
1 . getOnlineAdmins with param:[{"kdtId":"40812901","channel":"dkf"}| response:{"data" "count" :0,"success" :true,"code" : 200, "mes

sage" :"successful"} elapsed:5
= ~ sed -n "'s/.*\[RPC .*\] \(.*\) with param.*elapsed:\([0-9]1*\)/\1 \2/p"' regdemo
ImUsersServiceImpl . getOnlineAdmins 5

https://regex101.com/r/8yxtfn/1




Zero-Length Assertions / RIS

L ookahead and Lookbehind / IE[@IF&E& K [@F

nNg

o FOEEME (?=pattern)

® Win(?=95|98) LEWin95HMIWin, APLEWin7FHIWin

o MEMERFH, BMER, F—TRELr%ER, E&E—RLEZBFIZAIFIIET
—RALERER, MARMNEEMENFFLZER

e fAWin(?=95|98) (\d+) [LEZ Win9500, group(l)E{tTA?

o IFMJEEFIE (?!pattern)

o XMBHEME (?!pattern)

® (?<=kdtId=)\d+

ILlckdt1d=123FHY123, A[LHEZfansId=123FHJ123

o RMEEFNE (?<!pattern)



Recursion

® az,aazz,aaazzz

® deed, abcdcba

\b(?'word' (?'oddword' (?'oddletter'[a-z]) (?P>oddword)\k'oddletter' |[a-2]) |
(?'evenword' (? 'evenletter'[a-z]) (?P>evenword)?\k'evenletter'))\b

https://www.regular-expressions.info/recurse.htmil



DFA & NFA

o MAEABIRIRSHGHT, (Deterministic Finite
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o FFIREABIRIASBHNNT (Non-deterministic

Finite Automaton)
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DFA

® (a|b)*c

start 1 P@

a,b

https://cyberzhg.github.io/toolbox/min_dfa?regex=KGF8YikqYw==



NFA

® (a|b)*c

YWw==

start

https://cyberzhg.github.io/toolbox/regex2nfa?regex=KGF8YikqYw==



Demo

® http://ivanzuzak.info/noam/webapps/

fsm simulator/



http://ivanzuzak.info/noam/webapps/fsm_simulator/
http://ivanzuzak.info/noam/webapps/fsm_simulator/

DFA vs NFA

o DFARETXYARH (Text-Directed) , EILXIFHEDLEN]
RIAT,, XEAPEITFRRSEE—1E, 0o(n)

o NFARETFRIAIUHY (Regex-Directed) , EFLXITHEC
XY, AIEESZ RPN ARE—1FR ([B5H)




DFA vs NFA

abc => ab|abc

e DFA, R[EIHIILES, abc

e NFA, R[EImRAIHES, ab

@ POSIX NFA, REIHIEKIE abce




DFA vs NFA

abc => abd|abc (NFA)

1. /fabdlabc/ abc
2. /[pdlabc/ la@bc
3. /a[Jdlabc/ abc
4. /abf]labc/ labc
5. /abd|flbc/ abc
6. /abdldjc/ l@blc
7. /abdlabld/ abc

8. /abdlabcl/ |abe
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DFA awk(KZEhRAS). egrep (KZEHRA) . flex. lex. MySQL. Procmail

GNU Emacs. Java. grep (KZ#hk4A<) . less. more. .NETiES. PCRE library, Perl. PHP (FRB

=8 NFA w
&5 =EENE) . Python. Ruby. set (KXSEHRE) . vi

POSIX NFA mawk. Mortice Lern System's utilities. GUN Emacs (BRH3EE{ER)

DFA/NFARE & GNU awk., GNU grep/egrep. Tcl



Stack Overflow Outage Postmortem

On July 20, 2016 we experienced a 34 minute
outage starting at 14:44 UTC

“[\s\u200c]+|[\s\u200c]+$

The malformed post contained roughly 20,000
consecutive characters of whitespace on a
comment line, but not at the end

Backtracking 20,000+19,999+19,998+..+3+2+1 =
200,010,000 times

http://stackstatus.net/post/147710624694/outage-postmortem-july-20-2016



DEBUG DATA

10.

Al

12.

13.

14.

15.

16.

17.

18.

19.

. /PNs+$/
\s-+ %
. Ns+f/

Ns+E/

. Ns+f
. Ns+f/
. Ns+f/
. Ns+fY/
. Ns+f/

Ns+E/
Vi\s+:%4
N\s+f/
Ns+E/
Ns+E/
Ns+Ey/
Ns+f/
N\s+E/

Ns+E/

/s /

https://regex101.com/r/VUGv3S/1



Backtracking



® https://www.regular-expressions.info/

® https://regex101.com/
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https://www.regular-expressions.info/
https://regex101.com/
https://book.douban.com/subject/2154713/

