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Yem nnoxwu java.util Konnekuynn?

YT0 MOXKHO YAy4HlWnTb B CTaHAOAPTHDBIX KOI'II'IEKLI,MFIX?

=" Yn06¢ctBO 1 GYHKLMOHANBbHOCTb
v" multi map /read-though / invertible map u 1.n.
" 3¢bPeKTUBHOCTb

v" [pou3BoAUTENLHOCTb
v Emkoctb (B T.4. paboTa ¢ NPUMUTUBHbBIMM TUNAMW)

" MHOronoTo4YHOCTb

v' Lock free
v' Copy on write
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Yem nnoxwu java.util Konnekuynn?

YTO MOXHO YNAydyuwnTb B CTaHAOAPTHbIX KOI'IIIEKLI,MFIX?
" YA66eTBO-H-PYHKHHOHIABHOETD
v " roadtl o ) o

" 3¢bPeKTUBHOCTb
v CUHTaKcu4eckuin caxap
|_|pOV|3BO,£I,MTen bHOCTb

v Emkoctb (B T.4. paboTa ¢ NPUMUTUBHBIMM TUNAMW)

" MHOronoTo4YHOCTb

v' Lock free
v' Copy on write
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Komy 3TO HY*KHO?

KawwnpoBaHue

/

\‘

Concurrency

Lock free

NHpaekcbl
[lonck

Copy on Write

[lakeTHas
obpaboTka

bricTpoe
YTEHMe

.

BbICTpbIM NOUCK

bricTpas
3anuncob

KomMnakTHOCTb

KomMmnakTHOCTb
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Konnekuuu
N MHOIMONMOTOYHOCTb
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KOHKYpEeHTHble KoNNeKUunu

Java.util.concurrent.ConcurrentHashMap

" CermeHTMpOBaHHaA xaWw Tabaunua P — -
I 1

= Read/write lock Ha AOCTYN K cermeHTy -__Q_Q_ng?_S__,'

java.util.concurrent.ConcurrentSkipListMap
= CroxacTuyeckana “agepeBo nogobHasa” cTpyKTypa

" YnopsagoyeHHoe pgummuanwanw. ~
" ATOMapHble onepaunm C ykasaTenamm S ———— s

m |Lock free yteHune
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ConcurentSkipList

http://en.wikipedia.org/wiki/Skip list
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ConcurentSkipList

http://en.wikipedia.org/wiki/Skip list

L2: | 1 » 11 H
L1: | 1 » 4 > 11 » 37
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High scale lib

https://github.com/stephenc/high-scale-lib
http://sourceforge.net/projects/high-scale-lib/

= “Drop in” 3ameHa ConcurrentHashMap
" Ha ocHOBE aTOMapPHbIX onepaumnin ¢ NamMmaATbio
" Lock free

Courtesy of Cliff Click (Azul Systems)
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KOHKYPEHTHOCTb Ha NMpaKTUKe

33 UCKAOYEHMEM NPOCTbIX KILWEN Mbl UMEEM ...

= OaMHOro nmucartensd
* MHoOro yntateneu
" ATOMapHble anaenTbl HECKOJIbKUX CTPYKTYP

3HaunT HyXeH Copy on Write

3HAYUT HYXKHbl AepeBbA
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Copy on Write n nepesbA
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Copy on Write n nepesbA

AR

eeeeeeeeeeee
Russia Development Centre



“KoHKYypeHTHble gepeBbsa” 4]

Clojure

http://clojure.org/data structures#Collections
* OTnnyHas bubamoteka immutable Konnekunm

" Mo*Ho ucnonb3osatb 13 “plain Java”
Cc Hekomopou dopabomkol
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“KOHKYpeHTHble X3 aAepeBba”

ElasticSearch

org.elasticsearch.common.collect. COpYOHWIi teHa ShMap
https://github.com/elasticsearch/elasticsearch

* Hash trie (npedunKcHOe aepeBo) CTPYKTYpPA
" 3dpPeKTUBHOE CHAMLIOTHOE YTEHUE
" Lock free
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Hash trie ot ElasticSearch

oy 001 110
011

00101011
oooo1 100 1 1001000

000001 01 000001 10 000001 11

001
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Konnekuuu
NMPUMUTUBHbLIX TUNOB
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npl/IN\I/ITVIBHbIe KOAneKkunu

fastutils

http://fastutil.di.unimi.it/

Trove
http://trove.starlight-systems.com/

HPPC
http://labs.carrotsearch.com/hppc.html

Mahout Math
https://mahout.apache.org/

Deutsche Bank
Russia Development Centre



NN EENN BN BN BN BN BN B S . ..y

r
Hash table iAo Java8 |

£

Key |Hash| Value | Next

Crapbin aobpbin HashMap

10 20

Key |Hash| Value | Next
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Open Addressing hash table int —> int

Hash table
Collision Collision

Keys %1 11 2)%5%<7 18 | 8

Values % 20 | 30 [ 40 % 50 7] 60 [ 77 | 80
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Closed addressing parallel array hash table

Keys | 1 (11| 2| 7 (18] 8

Values |20 | 30|40 |60 |77 |80

Next | 1 W%W% 5 %/
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/
Pacxop namatu: Xew tabamua long -> long

= java.util.HashMap (32 6uTa) 31.7 /63.7
» java.util.HashMap (64 6uTa) 62.4/110.4
= fastutil open hash map 35.6

" Chained hash map Ha napannenbHbix maccueax 50.3
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[TOUCK NO HEeCKO/ZIbKUM MNOIAM

Konnekumm npUMmMTMBOB 3TO XOPOLLO,
HO YTO €C/IN KNOYEM ABNAETCA CTPYKTYypa?

Java 0bbeKT B KayecTBe KJ/to4va

" JInWwHMe 6anTbl Ha CTPYKTYpPY ob6beKkTa (~32)

= Harpy3ka Ha cbopLimK mycopa 1 64 6ura

[lTapasenbHble MaccuBbI

= HeT oBepxefa no namaTtu
= JlIuwHuM cache miss Ha KaXablM CErMEHT K/to4a
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JInHenHoe xewmnpoBaHue

Linear hashing
http://en.wikipedia.org/wiki/Linear hashing

" [T03BO/AET PACIUNPATL U COKPALLATL XeLl TabanLy
No oHOMY 3/IeMeHTY 3a pas3

" PacluMpeHune: ogmH CNOT pexelimpyeTca B ABa
* CoKpalleHue: ABa CNOTa pexewmnpyeTca B OAMH
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A 4TO C pepeBbAMU?

buHapHbIe aepesbA
" OYyeHb N10XaA TIOKANIbHOCTb K3WNMpPpoBaHWMA

= 100k ->17 ypoBHen -> 15 rapaHTUPOBaHHbIX K3LL MCOB

buHapHble AepeBbA Ha NapannenbHbIX MacCMBax
" Ewé B ABa pa3a 6onblue K3 MMUCOB

B-aepeBba n gepeBbAa PUKCUPOBAHHOM
rnybnHbol 6onee apPpeKTUBHDLI

]
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A 4TO C AepeBbAMU?

2.5

Bandwagon
B-Tree 4
B-Tree 8
B-Tree 16
B-Tree 32
FastUtils

Sorted array
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A 4TO CO CTpOKammn?

java.lang.String

" |mmutable, MOXHO cMeno oTaaBaTb YKa3aTeb
* [N106anbHbIA Ny CYLLECTBEHHO ONTUMMU3UPOBAAK B Java 7

ANbTepHaTUBbI

= [locTOAHHOE KoNMpoBaHMEe MacCUBOB CMUMBOJIOB
= Bcé paBHO co3aaBaTb java.lang.String ana BHelwHero Koga

[ HeT cmbicna genatb CTPYKTYpbLI
ONTUMMU3NPOBAHHbIE Ha CTPOKU
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ArrayTernaryTrie @ Jetty 9

http://git.eclipse.org/c/jetty/org.eclipse.jetty.project.git/tree/
jetty-util/src/main/java/org/eclipse/jetty/util/ArrayTernaryTrie.java

=" icnonb3yeTca AnAa noncka KoHTekcTta ana URL
=" APl no3BonseT nepegaBaTtb KAtoY Kak ByteBuffer
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[lpyrne nosesHble CTPYKTYpPbI

butoBble maccumBbl

" OuyeHb 3dpPeKTUBHbIE ANA XPAHEHMA CITOB

CopTUpoBaHHble MacCUBbI

= 3¢ddPeKTUBHbI Ha HebonbwMx 0b6bEMax (< 500)
" JIeHNBO COPTUPOBAHHbIE MaCCUBbI

MHOromepHbie MmaccuBbl ... (AepeBba AnA beaHbIX)

= [lpocTble npedpuKcHble aepesba (2 — 3 ypoBHA)
= KombuHauma c COpTUPOBKOWU
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NGram nHeakc

3aaava
= XpaHeHune cnmncka doc id ana Kaxkaoro Tpu-rpama

PeweHune “8 no6”
" Tpu-rpam ynakosbiBaeTca + doc id ynakosbiBaeTcA B long

" Acnonb3yem YEpHO-KpacHoe aepeBo ANAa XpaHeHuA
YMNAaKOBAHHbIX 3HAYeHne
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NGram nHeakc

OnTMmunsnposaHHan

CTpyKTYypa AaHHbIX
= 30 pa3 bbicTpee
= 3 pa3a KOMNaKTHee

" BeKkTtopa bonee
1024 snemeHTOB
XPaHATCA B BMAE
OUTOBbIX MAaCCMBOB

Term array - 2™°

.

17

23

24

30

131

13

28

61

70

142

150
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3aKa4yeHue

= Co3pgaHue bubnnoTek Koanekumm geno He
6naropapHoe

" ONTUMM3ALUMSA CTPYKTYP AQHHbIX MOXKET AaTb
MHOrOKpaTHbIN nepdopmaHc bycT

= A MOXeT U HUYero He AaThb
" HUKOMy He BepbTe, BCE Haa0 npoBepATb!
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Cnacubo

Anekceun ParosuvH




