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[IpnnoxeHne BbiNnncka

)
2) 3auyeM HyxeH Elasticsearch?
3) ESinside: nHgekcbl n WwapAabl
4) OTKpbITUE HA K/IMEHTOB 1 Npobsiembl
5) Kak noboponu
6) Hdemo
7) BbiBOAbI
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1) MpwnnoxeHune Bbinncka
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YTO HY)KHO OT BbINUCKKN?

1) MONHOTEKCTOBbLIN MOUCK NO TPAH3aKLMAM

3
4

)

2) OTobpaxkeHMe cnmncka TpaH3aKLunm
) MeyaTb TpaH3akuun B PDF, XLS n T.A.
)

JloCTyn K TPaH3aKuMAaM 3a nocnegHune 5 ner
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PunbTpbl U NOUCK

A Anbda-bank

InasHas

HoBbli1 nnaTéx

MnaTexu B pabote

Bobinucka

CepBuchl

Mucbma

B3]

BnarotBoputenbHOCTb

Mpusean opyra
Kny6 knneHToB

Mpeabiayias sepcus

Bbinucka

Cyeta Bbinucka O6opoTbl HesaBepLuéHHble onepauumn AHanuTuka

Cuér
9 916 559 695,15 £
40702 810 5 0000 0012881

DunbTpbl

CerogHs Buepa Hepens Mecsy,

Texywasa Hepens Tekywuin Mecsy,

Cymma

KoHTpareHT
BBEJJ,VITe Ha3BaHWe KOHTpareHTa
BanaHc 3a BblGpaHHbI nepuog

Mpuxog, Pacxop

+34 044 -3612

01.09.2015 — 27.09.2017 [

Tun onepauui

@ Mpuxop, Pacxop,

BBenuTe Homep KapTbl

OcTaTok Ha KoHel, nepvoaa

9 916 559 695



CNMCoK TPaH3aKLU 1M

A Anbda-bank

[naeHas

Hosbiii nnaTéx

Mnatexu B pabote

Bbinucka

CepBuchl

Mucbma

B30

BnarotBoputenbHoCTb

Mpueean gpyra
Kny6 KnmeHToB

MpeabigyLas sepcus

20 ceHr. 2017

AO "Anbda-baHk" -5900#

Komucceuns 3a obenyxmsarue p/c 3a nepwopg ¢ 20ABI17 no 19CEH17 C

MogpobHee

19 ceHr. 2017
AO "Anbda-baHk" -3590°P

Komucceuns 3a obenyxumsarue p/c 3a nepwog, ¢ 19ABIM17 no 18CEH17 Ci

MonpobHee

17 cent. 2017

AO "Anbda-baHk" -4002¥P

Komucceus 3a obenyxumsarue p/c 3a nepwog, ¢ 17ABI17 no 16CEH17 Cc

Monpo6Hee

16 ceHt. 2017

AO "Anbda-baHk" -4002¥P

Komucceus 3a obecnyxumsarue p/c 3a nepwog, ¢ 16ABIM7 no 15CEH17 Ci



leyaTb TPaH3aKL UM

20 ceHT. 2017

A Anbda-baHk

[nasHas

HoBbilt nnatéx

Mnatexw B pabote

Bobinucka

CepBuchl

Mucbma

B34

BnarotBopuTenbHOCTb

Mpueepn gpyra
Kny6 knueHTOB

MpeppiayLlas Bepcus

AO "Anbda-baHk"

Komuccunsa 3a obecnyxusanue p/c 3a nepuog ¢ 20ABIr17 no 19CEH17

CornacHo Tapudam baHka OO0 "He Tporatb"

Ne 3

[MnaTenbLumk

HasaHue:

NHH: 5050058510

KAn: 123123123

CuéT: 40702 810 4 0110 0000999
BaHkK: AO "ANb®A-BAHK"

BUK: 044525593

CkayaTb | PDF

CKpbITb

-5900#P

[MonyyaTtenb

HaseaHune: AO "Anbda-baHk"

VHH:

KMn:

Cyér:

BaHk:

BUK:

7728168971

770801001

47423 810 7 0110 0000528
AO "ATb®A-BAHK"

044525593



TunoBoe npunoxxeHme B 6aHkKe A

[ Front (Browser / Mobile) ]

REST / Thrift I

[ Middle - microservices }
SOAP I

[ Webservices ]
JDBC I

[ Back & Storage (IBM) }




2) 3auyeM HyxeH Elasticsearch?

| >
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m» ec|asticsearch

+ ECTb BCTPOEHHbIN MOJIHOTEKCTOBbIN MOUCK
+ XopoLlo MacwTabupyeTca
+ HapgexxHocTb (Mo cnyxam)

+ Y>Ke ncnos1b3oBasiv ANAa XpaHeHnAa JIOroB
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[MpoMeXyTouHbIU storage

_ Front (Browser / Mobile) |

REST / Thrift

[ Middle (transactions-api) }

ES Java API ES Java API

[ Elasticsearch H Updater }

T JMS

[ Back & Storage (IBM) ]—»[ IBM MQ }
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[lepBOHAa4yaJibHAaA 3aJIMBKA

Henb3a npoTawmTb Yepes oyepeb Bce
TPaH3aKLUMM C Hayasla BpeMeH

[ Elasticsearch

H Loader ]

|

[ Back & Storage (IBM) ]—{ csv

|

| >
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[lepBOHAa4yaJibHAaA 3aJIMBKA

Too slow ...

JlaHHble 33 MecAL
BbIrpy>XaroTca 1 AeHb

[ Elasticsearch H Loader ]

|

[ Back & Storage (IBM) ]—{ csv ]

| >



3) ESinside: nHgekcbl n WwapAabl

| >
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*SQL m Elasticsearch

*SQL
Databases
Tables
Rows

Columns

Elasticsearch
Indices
Mapping types
Documents

Properties
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Mapping type

"transaction"” : {
"properties” : {
"direction" : { "type" : "boolean" },
"doc" : {
"type": "object",
"properties” : {
"accountNumber" : { "type" : "keyword" },
"currency" : { "type" : "keyword" },
}
}
}

| >
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Mapping type

"transaction"” : {
"properties” : {
"direction" : { "type" : "boolean" },
"doc" : {
"type": "object",
"properties” : {
"accountNumber" : { "type" : "keyword" },
"currency" : { "type" : "keyword" },
}
}
}
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Mapping type

"transaction"” : {
"properties” : {
"direction"” : { "type" : "boolean" },
"doc" : {
"type": "object",
"properties” : {
"accountNumber" : { "type" : "keyword" },
"currency" : { "type" : "keyword" },
}
}
}

| >
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Pa3zbuBKa no MHOoeKcam

1) OAWH MHAEKC Ha BeCb nepuof - listing

2) Pa36buBka no rogam, Mmecauam Uamn OHAM:
o listing-2017-12-01
o listing-2017-12-02
o

3) Bbibpann yyyy-mm-dd
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Npo wapAabl

1) Elasticsearch index = collection of shards

2) Elasticsearch shard = Lucene index

Term | Doc 1 | Doc 2 | Doc 3 | ...

brown | X | | X | .
fox | X | X | X | %
quick | X | X | | &
the | X | | X | a

| >
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7 WwappoB HA UHAEKC

1) 7 -no KoJIn4ecTBY HOZ B KJ1acTepe
2) IBe konwuu wapaa (primary + replica)

3) Keep the number of shards per node below 20 to
25 per GB heap (20-25 wapgos Ha 1 F'6anT xnna)

https://www.elastic.co/blog/how-many-shards-should-i-have-in-my-elasticsearch-cluster

| >


https://www.elastic.co/blog/how-many-shards-should-i-have-in-my-elasticsearch-cluster

AnnokKauusa Wapaos

Mpumep gna 3 primary + 3 replica
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4) OTKpbITUE HA K/IMEHTOB 1 Npobsiembl

| >
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10K KINEHTOB

1)
2)
3) 32 TI6ant Ha HoAay (16 heap + 16 native)
4)

/ HOZA B KNacTtepe

Elasticsearch 1.5

1 A€Hb BbINNCKW Mo AedponTy
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50K KJINEHTOB

1) 9 HOA B K1acTepe
2) OnTMMmn3npoBasim mapping type

| >
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200K KiIMeHTOB

1
2

) 12 Hopg B Knactepe
)
3) 70T6anT Ha HoAY
)

)

Elasticsearch 5.2.2

4
5

NedonTHbIVM Nnepuoa NoaHANN A0 3 MecALeB

HayasiMcb 3BOHOYKMU
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300K KJIUeHTOB

1) TOHANKN, YTO TAK XNTb HENb3A

2) XXene3so yxe He noMoraeT
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CuMnTOMDLI Aerpaaauum

1) BbINMCKA 3arpy>kaeTca CJIMWLKOM A0JIr0
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CuMnTOMDLI Aerpaaauum

2) transactions-api 3a7MnaroT U pecTapTyioT
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CuMnTOMDLI Aerpaaauum

3) Hopabl Dnactuka noxupatot CPU
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CuMnTOMDLI Aerpaaauum

4) Knactep xenrteer
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MpocTeUwnn afIepTUHT 3)

watch -nl1 \
'curl -sS host:9200/ cluster/health | jg .status | \

{ read st; [ "$st" != "\"green\"" ] && echo "Alarm!!!"; }’

| >



Jlorn npunao>xeHus

Rejected execution of searchDfsQueryThenFetchAsyncAction ON
EsThreadPoolExecutor[search, queue capacity = 1000,
EsThreadPoolExecutor[Running, pool size = 49, active
threads = 49, queued tasks = 1000, completed tasks =
80857358] ]

| >



A Ha Hopae Dnactuka GC...

[0.e.m.Jj.JvmGcMonitorService] [corpappl5]
[gc][667721] overhead, spent [56.7s]
collecting in the last [56.9s]

AnvHHbin GC, CPU B nosKy, HoAa TynuT ...
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... and timeouts

[0o.e.t.TransportService] [corpappl5] Received
response for a request that has timed out,

sent [34578ms] ago, timed out [12ms] ago

CpabaTtbiBaeT fault detection Ha pedonTHOM ping_timeout = 30s
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PebanaHcMpoBKa LLApAOB

1) Hopa BblneTaeT U3 KnacTepa

2) Knactep B YELLOW state

3) HaunHaetca pebanaHcmMpoBKa LWapaoB
4)

5)

Bo3pactaeT disk IO n GC Ha apyrnx Hogax

DdPeKT NaBUHbI
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DJ1aCTUK 310pPOBOIro YyeJsioBeka

$ vmstat 1

procs = -----------
r b swpd free
2 0 16133580
1 © 16133932
2 0 16134460
1 0 16135192

buff cache
6264 64689804
6264 64689900
6264 64689872
6264 64689872

® © O O©

® © O o
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DJ1aCTUK KYPUJIbLLLUKA

$ vmstat 1
procs = -----------
r b swpd free

2 24 7263652 7068424
1 21 7263648 7066076
6 50 7263636 7028148
1 43 7263636 7034704

buff cache
876 16363044
876 16372148
876 16371732
876 16371768

® © o N

bi

132
143388
130900
141360

| >
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5) Kak noboponu

| >
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UTOo penartb?

BblIHeCTM master-HoAabl OTAE/IbHO
THOHWHT pebanaHCMPOBKM
PoyTWHT (LLapanpoBaHue)
[ToMmecAaYHble MHOeKCbl
YMeHbLWNTb KO-BO LWapaoB

OnTMM3aumMa NONCKOBbIX 3aMpoOCOB
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YTOo caenanu

3

) PoyTWHr (WIapAnpoBaHme)
4) lMomecAYHble NHOeKCbl
)
)

5
6

YMeHbLWNTb KO-BO LWapaoB

OnTMM3aumMa NONCKOBbIX 3aMpoOCOB
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PoyTuHr (luapanpoBaHue)

shard _num = hash(_routing) % num_primary_shards

n

1) Default routing valueis “ _id
2) PoyTuHr no ID TpaH3aKuum

3) KaxeTca, YTo 3TO HeEONTUMAJIbHO

| >
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Mouck c poyTHrom no _id A

Search transactions by account ID

1) TpaH3akuuun aaxxe o4HOro cyeTa siexar
B pa3HbIM Wapaax (M xoctax)

2)

3anpoc BbINWUCKM MO OJHOMY CYETY

Harpy>kaeT BCe Lapabl NHAEeKca BCex
XOCTOB
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Mouck c poyTHrom no _id

[Mayka 3anpocoB TOYHO rpy3nT BCe :)

Search transactions by the same
account ID
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Mouck c poyTHrom no _id

Search transactions by the same
account ID

Search transactions by the another
account ID
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Mouck c poyTHrom no _id

Search transactions by the same Search transactions by the another
account ID

} account ID

|

Search transactions by the third
account ID
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Mouck c poyTHrom no _id

Search transactions by the same
account ID

s

Search transactions by the another
account ID

Search transactions by the third
account ID

48
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Query phase

1) Search request to coordinating node

2) Node forwards request to primary/replica Clont
en

3) Each shard returns doc IDs
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Fetch phase

1) Multi GET request to shards
2) Shards loads documents

3) Return result to client

| >

Client

50




NUToro c nedoNTHbIM POYTUHIOM A

1) Henb3a pactn no Xxenesy

2) Yem bonblie Hoa, TeM HoJiblLe BEPOATHOCTb
BbIXO[a N3 CTPOA OHOMN N3 HOZ,

3) Bbixog 060 HOAbI U3 K/lacTepa TOPMO3NUT MOUCK
no ntobomy cyety



POYTHUHI N0 HOMepYy CcYeTa

1) KnueHT 3anpallvBaeT TOJIbKO CBOM TPaH3aKL MK

2) MeHble adpPpeKTUT Ha APYIrUX KIMEeHTOB
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POyTUHIr no HOMepy cyeTa

|
|
Search transactions by the same
account ID
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POyTUHIr no HOMepy cyeTa

Search transactions by the same
account ID

Search transactions by the another
account ID
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POyTUHIr no HOMepy cyeTa

Search transactions by the same Search transactions by the another
account ID account ID

|
Search transactions by the third
account ID
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POYTUHI N0 HOMepYy cYyeTa A

________________________________________________________________________

Search transactions by the same Search transactions by the another
account ID account ID

|
Search transactions by the third
account ID
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MeHblle MHAEeKCOB U LLapaoB

1) YWwnm ot AHEBHbIX MHAEKCOB K MOMECAYHbIM

2) Kon-Bo WapAoB 0CTaBWMIM JOCTAaTOYHO 60/1bLLINM

(150), Tak Kak Ha MaJIOM KOJI-Be eCTb PUCK

pa3fyBaHMA LWapaa n3-3a NnonagaHna Tyaa
HEeCKOJIbKMX KPYMHbIX CHETOB

B cymMe KON-BO WWApAOB CTaJ1I0 MeHbLNM - 150
npotmnB 210 (7x30)

A



| >

NMepenucanu npuiaoXxeHua

[ Front (Browser / Mobile) ]

REST / Thrift I

[ Middle (transactions-api) }

ES Java API ES Java API

[ Elasticsearch H Updater }

T JMS

[ Back & Storage (IBM) ]—»[ IBM MQ }
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Mepe3asiniv TpaH3aKLIUU

C BKJIIOYEHHbIM POYTNHIOM MO HOMEPY CHeTd

{
" index":"listing-2017-08",

_type":"transaction"”,
R Ko D $.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. G
" routing":"12345678901234567890",

_source": { ... }
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Noseuynnum TaAXKenbie 3anNpochl A

java.lang.IllegalArgumentException: Trying to query 14525
shards, which is over the limit of 2000. This limit exists
because querying many shards at the same time can make the
job of the coordinating node very CPU and/or memory

intensive.



3cl><|>eKT
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Response time po:
1-5 cekyHp,

Response time nocne:
AEeCATKU MUNJINCEKYHA,
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6) Hdemo

| >
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7) BbiBOAbI

| >
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BbiBOADbI

POYTMHI MO>XHO U HY>XHO MCMNOJ1b30BaTb

Hy>XHO ONTMMWU3NPOBATbL 3aNpPOChl U UHAEKCHLI NoA
KOHKPEeTHbIN Kenc

Hy>XHO yMeTb Jierko nepesanmBaThb AaHHble B ES
[Nepe3anmBaTtb n3 CSV - Tak cebe

Hy>XHO YMeTb MCNOJ1Ib30BaTb HECKOJ1bKO KJ1aCTepPOB
napasifieJibHO A1 CPAaBHEHUA NPOUN3B-TH
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BbiBOADbI

2) Hy>XHO oNnTMMKMU3MPOBATb 3aNpPOChl U MHAEKCHI NOA,
KOHKPEeTHbIN Kenc

3) Hy>XXHO yMeTb J1Ierko nepe3anmBaTb AaHHble B ES

4) Mepe3anunsaTb n3 CSV - Tak cebe
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BbiBOADbI

2) Kafka
3) Kafka
4) Kafka

| >

66



