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* Bragummnp CutHukos, @VladimirSitnikv

* IHxeHep no npoussogutenbHoctn B NetCracker
e 8 neT onbiTa ¢ Java/SQL

* Mou npeanoxkeHna npuHnumanmce B j.l.String,
J.u.c.CopyOnWriteArraylList
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* Hebonbluoe BBeAgeHUE
* Paszronsem /. */ n/.*?/

* YcTpaHaem StackOverflowError

* Regexp vs XPath
* ANTLR, VTD-XML — He Ha aTOom AoKnaae
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he comes, ‘hi s
HTML tags Ie"k,l
regular exp re
from the sp here
snuffing of the lie
comes he ecome
FACE °h god no
ZALGO 15’2 TQN
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Cny4yam NCno/sib30BaHUA regexp

* AHanus success/fail B norax, xml otseTa
* MowuckK “<status>success</status>"

* 3aceKkpeymBaHmMe Napoaen Nnpm NorMpoBaHUn

* 3ameHa “password=(.*)"” Ha “password=****"

* [10 HEOCTOPOXKHOCTH
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Cny4yam NCno/sib30BaHUA regexp

* AHanus success/fail B norax, xml otseTa
* MowuckK “<status>success</status>"

* 3aceKkpeymBaHmMe Napoaen Nnpm NorMpoBaHUn

* 3ameHa “password=(.*)"” Ha “password=****"

* [lo HeocTopoxHocTu (String.replaceAll n T1.n.)
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[18e npobnembl

*Y Bac npobaema, 1 Bbl CObpanunch
MCNO/Ib30BaTb PeryaAapHbie BbipaxKeHns
ANA ee pelwleHUA

* Tenepb y Bac ABe npobaembl
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Y)Kacbl Halwlero ropoaka
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YTo He TaK c . *?

e ObbIYHO, regexp bubnnoTtekn pabortator
«meToaom nepebopar»

® EC/IN XBOCT «He noAoLlen», OTKaTum
nonpobyem Regexp eweé pas3
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/M. *abS/.match("ab")

¥ — »KaaHasa KOHCTpYKUMA. ECT KaK He B cebs

|ab alb ab| ab|
. *ab *ab *ab *ab
alb alb | ab ab|
*ab “*ab .*ab *ab

OTKAaTU/INCb He MOMOrN0 OTKaTuancb Ypal
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J1eHuBble BblMUCNEeHUA cneLwaT Ha NOMOLLb

e JleHMBbIN BaPMAHT MOMOra€eT B KOHKPETHOM

cay4yae
/. *?abc$/.match("abc")

e Ho nomoraeT ganeKo He Bceraa
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/M. *?bS/.match("aaa"

*? — neHnBaA KOHCTPYKLUUA

|aab alab
.¥?ab .¥rab
alab aalb
.¥r?ab .¥Pab
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alab |aab
.*¥?ab .¥r?ab

OTKaTUAMUCH
aab |

12



J1eHuBble BblMNUCNEHUA U PEea/ibHOCTb

e Ecnun regexp He NOAXOAUT K CTPOKe, TO BCE
PAaBHO NPUAETCA PAaCCMOTPETb BCe Cayyau

e bbl/1 CAy4amn, YTO BblparKeHue BnAaa
< Fritem.*>(.*)</.*ritem> paboTano
30 cekyHa Ha 100 Knb cTpoke
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J1eHuBble BblMNUCNEHUA U PEea/ibHOCTb

< ¥Poitem.*2> (. *2)</ . FPiitem>

YKe nydule, regexp engine BCE paBHO byaeT
OTKaTbIBaTbCA NPU BbINOJIHEHUMN . *
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Y)Kacbl Halwlero ropoaka
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J1eHuBble BblMNUCNEHUA U PEea/ibHOCTb

<[h:>]*ritem[A>]*>([M<]*)</. ..

[~*>] He BbInaeT 3a rpaHuubl XML Tara,
BapuaHTOB byaeT HAMHOIO MeHbLLE, U
paboTaTb byaeT ropa3go bbicTpee
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CpaBHMM 3 BapuaHTa

e <ROW>.*<ACCNT>.*</ACCNT>.*</ROW>
e <KROW>.*?<ACCNT>.*?</ACCNT>.*?</ROW>

* <KROW>.*?<ACCNT>[r<]*</ACCNT>.*?</ROW>
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[paduK ckopocTtn .*, .*?, [A>]

1 Kub 2 Knb 3 Kub 4 Kub
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[paduK ckopocTtn .*, .*?, [A>]

() MoucK TopMo3ua, T.K.

lWabnoH He Hallénca
O

| _*?
W [AS]*

o

—

O B 0
1 Kub 2 Knb 3 Kub 4 Knub
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JPoint unun Joker?

Pattern.compile(" (Joker|JPoint)+")

* Ha ctpoke "JokerJPoint..700pas..Joker"
napaet c owmnbkom StackOverflowError

e KaK TaK?
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JPoint unun Joker?

java.lang.StackOverflowError

.regex.
.regex.
.regex.
.regex.
.regex.
.regex.
.regex.

Pattern$BranchConn.match(Pattern.java:4568
Pattern$Slice.match(Pattern.java:3972)
Pattern$Branch.match(Pattern.java:4604)
Pattern$GroupHead.match(Pattern.java:4658)
Pattern$Loop.match(Pattern.java:4785)
Pattern$GroupTail.match(Pattern.java:4717)
Pattern$BranchConn.match(Pattern.java:4568
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JPoint unun Joker?

Pattern.compile(" (Joker|JPoint)+2")

e lobasum "?". Momorno?

* [lapaTb Nepectano, HO Tenepb NOcCeLaem TONbKO
nepsylo KOHPEPEHLUUIO N3 BCEX
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OaHaxabl B NetBeans

NetBeans Bug 154894 - StackOverftlowError at
java.util.regex.Pattern$Slicel.match

support/JavadocAndSourceRootDetection. java
String whitespace = "..(?:[**]|\\*[~/])*.."
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JPoint unun Joker?

Pattern.compile(" (Joker|JPoint)+")

* Regexp engine ocTaBAAET WAHC OTKaTa Aaa
NPOBEPKN aNbTEPHATUBHOMN BETKU

* B OpenlJDK Pattern ncnonbsyet 80H java stack,
npu 601bLWON BNOXKEHHOCTU U NOIYHAETCH
StackOverflow
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MOYXHO i N36aBUTbCA OT OTKATOB?

be3 oTKaToB KpaWHe CNI0XKHO (HEBO3MOMKHO?)
caenaTb

"Blﬂl’ﬂﬂkﬂl'@ © 2015 NetCracker Technology Corporation Confidential ®oo 25



MOYXHO i N36aBUTbCA OT OTKATOB?

be3 oTKaToB KpaWHe CNI0XKHO (HEBO3MOMKHO?)
caenatb back-references:

(.*\1

aa, abab, abcabc, ...
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KaK 3TO BbIrAAUT B JOKYMEHTALMMK

https://docs.oracle.com/javase/tutorial/essential/regex/quant.html

mm

X, OOUH pa3 UAN HU egUHOrOo

X* X*7? X*+ X, HONb UM bonee pa3
X+ X+7? X++ X, ognH nnn bonee pas
X{n} X{n}? X{n}+ X, POBHO n pa3

X{n,} X{n,}? X{n, }+ X, KaK MUHMMYM N pa3

X{n,m} X{n,m}? X{n,m}+ X, 0oT h 4O m pa3
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Yero-yero?
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A Ha 3TO Ma/i0 KTo obpallaeT BHUMAHUE

M Posessive swaeme ______

X, OAUH pa3 Uan HU
2?
K X?+ eaAnHOro
X* X*? X*+ X, HONb UK 6onee pas
X+ X+7? X++ X, 0AMH unu 6onee pas
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C++ cnewnT Ha NOMOLLb

Pattern.compile(" (Joker|JPoint)++")

* ++ 1 *+ OTK/ItOYaeT OTKaTbl, M 3TO KaK pas To, YTO
HYXXHO
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«MHe nose3eT»

Pattern.compile("(?>Joker|JPoint)+")

?> — peXXnum, Npu KOTOPOM BCE OTKaTbl BHYTPU
CKODOOK «3abbiBatoTca». [NepBblv coBNaBLLUIN
BAPMAHT MPUHMMAETCA KaK OKOHYaTe/IbHbIN
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[paduk ckopoctu .*, . *, [*>], wabnoH He HanaeH

100 <ROW>(?>.*?<RSACCTNMBR> )

0 - (?>[~<]*</RSACCTNMBR>)..
2 .
c'=1 60 e
()
:.)- 40 | [r>]*
= 20 H(?>
Ha

O I e

1 Kub 2 Knb 3 Kub 4 Kub
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/(?>ab|a)b/.match("a")

(?>ab|a) He byaeT npoBepATb BTOPOMN BAPUAHT

| ab alb ab| ab |
(?>abla)b (?>abla)b (?>abla)b (?>abla)b

ab| LLla6noH He
(?>abla)b HaigeH
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A nasante yckopum String?

e String.format("...") ncnonb3syer
java.util.regex.Pattern ana paszbopa popmaTa

formatSpecifier = "%(\\d+\\$)?([-#+ O,
(\\<T*)2(\\d+) 2(\\.\\d+)?([tT])?([a-
zA-Z%])";
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OTKyAa B3siTb TECTOBbIE AaHHbIE?

Bo3bmém wabaoH n3 camoro JMH:

(min, avg, max) = (%s, %s, %s), stdev = %s¥n

CI (99.9%%): [%s, %s] (assumes normal
distribution)
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A nasante yckopum String?

formatSpecifier = "%(\\d+\\$)?([-#+ O,
O\N\<T*)2(\\d+) 2 (\\.\\d+) ? ([tT])?([a-
zA-Z%])";

fastSpecifier = "%(\\d++\\S)?+([-#+ 0,(\\<]+)?
+(\\d+4)?+(\\.\\d++)?+([tT]) ?+([a-zA-Z%]) " ;
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becnnaTtHbIM Cbip

Benchmark Cnt Score Error Units

jdk18u45 60 1,067 + 0,025 us/op
optimized 60 0,917 + 0,021 us/op
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NetBeans, NetBeans

C[**T[\*[*/])

PaboTaeT?
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NetBeans, NetBeans

C[**T[\*[*/])

StackOverflow He 6pocuT, a Ha /***/ He cpaboTaeT
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NetBeans, NetBeans

(2>[~*1]\*(21/))

BoT 310 yKe cpaboTaeT!

(?!/) — negative lookahead
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[TPpM3HaKKM NJIOXOro PeryaapHOro BbiparKeHUs

* Hecneyndpu4yHblie CUMBO/bI

o ¥

°* BHYTPU rpynnmnMpoBOK
* [oBTOpeHua: (a+)+, ([a-zA-Z]+)*=
* AnbTepHaTUBbI C nepeceyeHmnamun: (alaa)+, (ala?)+
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A MOXHO nn coBcem b6e3 oTKaToB?

Echn oTKazatbca ot back-references, To ectb bbicTpble
aNropuUTMbl 1 1

—_ ()
[eTepMUHMPOBAHHbIN m /\

KOHEYHbIW aBTOMaT
ana /(1101*0)*/ —

"ﬂlcl'ackﬂl'® © 2015 NetCracker Technology Corporation Confidential ®oo 42



CoBpemeHHble regexp bubanoteku B java

java.util.regex.Pattern 2015
com.basistech.tclre 2015
org.jruby.joni (Nashorn) 2014
Apache Oro 2000
JRegex 2013
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backtrack
DFA

backtrack
backtrack
backtrack
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CoBpemMeHHble regexp bMbIMOTEKM B CMEMKHbIX A3blKaX

Oracle 12c
PostgreSQL 9.3
MySQL 5.6
JavaScript/Chrome 43
JavaScript/FireFox 48
Python/Ruby/Perl/PHP
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DFA
DFA
backtrack
backtrack
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Kak npoBeputb backtrack?

/[ (X+x+)+y/ . test ("xxxxX..20 pa3..xxx")

Echn regexp c oTKaTamu, TO OH byaeT o4eHb 40/ro
noabupaTtb X+
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500

BbicTpee, op/ms =
S S
o Ul
S O
S O

0

5
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M java
Hjoni
o tcl
B jregex
S 46



1500

() 1240 1185
(7))
£
ElOOO
o
2
a 500
G
L'g 50 17 B 21 1 4
O I
10 15
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M java

Hjoni

o tcl

B jregex
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<ROW>(?2>.*?<RSACCTNMBR>) (?>[ "< ]*</RSACCTNMBR>)

100
A
E 80
2 60
9 40
o
S 20
(Wa]

0

1 Kub 2 Kub
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3 Kub

4 Kub

H_*

m*?
ld
(7>

M tcl, [A>]*



~ I'IIBTIFII‘BI:IG /

-

" TAEBEPYT TCLERE

NetCracker: . 49




* DFA noaxopa notpebnaer bonblue namaATU

* [latymum jmh, n Tam noasnsaetca allocation profiler
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CPU vs memory: <row>...

N
o

32 32

= N W
o O O

€ NamaTb, Kub/op

0,2 0,2

o

1 Kub 2 Knb
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32

0,2

3 Kub

Pattern#fmatcher notpebnset scero 200 6anT

32
B java
M tc|
0,2
4 Knb
o 51



CPU vs memory: <row>...

o 40
Q 32 32
230
'
520 \
<
=
= 10 |
b 0 0
O _

1 Kub 2 Knb
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32

0

3 Kub

Mpun Matcher#freset namsatb Boobule oTabixaeT

32
B java
M tc|
O —
4 Knb
eeo 52



j.l.r.Pattern

* Mogpepmnsaet Unicode (java 1.7+)

* YNnpaBasembin OTKAT

 Manoe notpebneHne namaTu
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org.jruby.Joni

* [loaaepxunsaeT Unicode

* YNnpaBasembin OTKAT

* MokeTt pabotaTtb ¢ byte[] B8 UTF-8 koanposke
* Mopnepxusaet Thread#interrupt()

* Manoe notpebneHne namaTu
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* DFA anropuntm, ctabunbHoe Bpemsa paboTbl

* He camasn 6bicTpaa Ha NpPOCTbIX WabaoHax

* bonblwoe noTpebneHmne namaATn
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OHu Bcé ewé pa3bupatot XML regexp’amu

N
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CpaBHum ¢ XPath

* MapcuHr XML (20, 40, 60Kunb)

| * [lONCK Tara no TOYHOMY NyTHU

e 3ameHa napond 3Bé3ao4Kamm (MOUCK No
MMEHMN aTpmnbyTa)

"Blﬂl’ﬂﬂkﬂl” © 2015 NetCracker Technology Corporation Confidential

57



* [TapcuHr XML

* [lONCK T3ra Nno TOYHOMY NyTHU
* [ICOMS/MAC00029/@ACNT

* 3aMeHa napona 38€3404kamu (MOMUCK No
MMEHMN aTpnbyTa)

o [/self: nodE()[@ hPINNMBR]
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* [MapcnHr XML

* [JONCK Tara no TOHHOMY MYTHU
» <MAC00029(?:.(?! ACNT))*+ ACNTN="([A"]*+)"

* 3aMeHa Napo/is 3BE3404Kamm (MOUCK NO MMEHM
aTpmnbyTta)
*  hPINNMBR="[A"]*+"
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CPU: XML vs Pattern

100

0 79

2 80 ~

2 60

40 o

g

A | I )
O E— B

20 Kunb 40 Knb
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60 Knb

B xmlParse
B xpExact
B reExact
B xpSearch

B reSearch



Heap: XML vs Pattern

= 600

2

Lg B xml|Parse
i 400 B xpExact
E B reExact
= 200

= B xpSearch
\ 0 M reSearch

20 Kub 40 Knb 60 Kub
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MonmerabanTa Ha xpath

* [ne moAa namATb, YyBaK?!

.jvmArgs (" -XX:+UnlockCommercialFeatures",
"-XX:+FlightRecorder",
"-XX:StartFlightRecording=duration=60s, "
+ "settings=profile,"

+ "filename=xpathExact 60k.jfr")
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JFR noka3biBaeT KTO BUHOBAT

Java FlightRecorder noka3biBaeT, 4To BMHOBAT XPathContext

Allocation Pressure

Class Average Objec’ Total TLAB Size Pressure
- com.sun.org.apache.xpath.internal.objects.XObject[] 32,02 kB 3,12 GB 42,61%
E int[] 8,12 kB 2,50 GB 34,09%
[ ]java.lang.Object]] 12,22 kB 1,32 GB 17,98%
. com.sun.org.apache.xml.internal.dtm.ref.ExtendedType 32 bytes 160,31 MB 2,14%

Stack Trace
Stack Trace Total TLAB Size Pressure TLABs
¥V ® com.sun.org.apache.xpath.internal.VariableStack.reset() 1,73 GB 55,26% 872
¥V ® com.sun.org.apache.xpath.internal.VariableStack.<init>() 1,73 GB 55,26% 872

» ®m com.sun.org.apache.xpath.internal.jaxp.JAXPVariable... 1,13 GB 36,26% 567

« com.sun.org.apache.xpath.internal. XPathContext.<ini... 607,87 MB 19,00% 305

» ® com.sun.org.apache.xpath.internal.VariableStack.<init>() 1,40 GB 44,74% 657
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One way ticket

JDK-6344064 Potential XPath performance issue in

"new XPat
Fresh XPat

evaluate().

nContext()".

nContext is created for each call to
However, the way the APl is set up now,

it is difficult not to do this. I'm assuming that the

use case is

having a W3C DOM and evaluating

multiple XPath expressions on it.
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3aknryeHue

e (?>...), ++, *+, ?+ oTKntovatoT backtracking, uto
CUIbHO YCKOPSAET regexp

* B npocTbix cny4yaax java.util paboTtaeT bbicTpo

* TouHbI XPath paboTaeT bbicTpee Pattern, HO
announpyeT yumy namaTtu
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Bonpocobli?

[ X J
Bnragnmunp CUTHUKOB,

NetCracker JPoint 2015
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