Murpauua Ha MaKCcuMankax:
KaK NTOMEeHATb BOO6Lle BCé
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NnaH

[lpobneMbl, KOTOpPbIE peLlaem
Cxema nepeesna

Kak He enaTb NULWHIOK paboTy
Murpauma 1 pennmkauma aaHHbIX
[lapannenbHbIv PeXiM

BbiBOObI




NnaH

[Mpo6neMbl, KOTOpbie pelaem
Cxema nepeesna

Kak He enaTb NULWHIOK paboTy
Murpauma 1 pennmkauma aaHHbIX
[lapannenbHbIv PeXiM

BbiBOObI




CepBuc finance-core

e TpaH3aKkuum1 1 banaHchl NONb30BaTENEN
O MOMNOMHEeHNA/BbIBOObI
o onepaLuu B urpax

e ~110 MMNNMapOoOB TPaH3aKLKM BCEro

e ~150 MMNNMOHOB HOBbLIX TPaH3aKUMI B AeHb (1.5-3.5K B
cekyHay)

e [IpocTOV cepBuCa ) NPOCTON BCero busHeca
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MacwTabupyemMocTb
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OueHb ruokumn API

e SQLnNoBepx JSON
e ~0 M/H BapMaHTOB GUNBTPOB
e VIHOekcoB Noa BCe KOMOMHAUWN HET
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OueHb ruokumn API

SQL noBepx JSON
~0 MJTH BapnaHTOB PUNbTPOB
NHOekcoB noa BCe KOMOUHALUMKU HET
[pnmep: deposits/getSumGroups
o groupByField
o sumfField
o filter
m 14 nonen
= 9BO3MOXHbIX ycnosuint (==, 1=, IN, NOTIN, >, ...)
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Mpo6nemMbl 6M3HecoBbIE

e OrpaHuyeHure CTPYKTYpPbl AaHHbIX 4119 613Heca
O TOJ/MbKO CYETA NOMNb30BaTENEMN
e TpaH3aKUMW XUBYT B 4 pa3HblxX TabnuLax
o (YHKLMOHaN He Bcerna n0obaBnancd Bo BCe 4 TabnuLbl
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Mpo6nembl,

OTKa30yCTOMUYMNBOCTb
By Tekywero finance-core - MariaDB ¢ eanHbiM master nread replicas

MacwTtabupyeMocTb
Toxe ynupaemca B b[]

CnoXHoCTb aKcnnyaTaumu

5 Tabnuu, B 2 pa3Hbix 6a3ax CO CNOXHOW CXeMOV NepenmBa AaHHbIX
Co3pgaHne nHaekca B b1 MMKPOTpaH3aKUMW 3aHUMaET Heaenu

OrpaHu4yeHusa CTPYKTYpbl AaHHbIX AN9 6u3Heca
Cenyac eCTb TOMbKO CYeTa Nonb30oBaTeNemn - 3TOro Marno
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NnaH

[lpobneMbl, KOTOpPbIE peLlaem
CxemMa nepee3fa

Kak He enaTb NULWHIOK paboTy
Murpauma 1 pennmkauma aaHHbIX
[lapannenbHbIv PeXiM

BbiBOObI
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Lleneepas apxXxuUTeKTypa

B

finance-core

wo (ol wata( )
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YugabyteDB

"PacnpenenéHHbin PostgreSQL”

OuanexkT SQL obpaTHOCOBMECTUM C PostgreSQL
Jlerko ropr3oHTanbHO MacliTabupyeTcs
XOPOLLO NePEeXmnBaeT 0TKa3bl HOA

Open-source

https://smartdataconf.ru/archive/2025/talks/6befb0ab6e614607805fb0e188ae2c11/
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An bTEPHATUBHbBIE CXEeMbl

C downtime:

nepenunu
JaHHble

OCTaHOBUIN - > 3anycTunu

o O4yeHb ooporon NpocTou!
o EcnmHakocaumMm, To addEeKT Ha NOMb30oBaTENEN
o YTO menaTb C KNueHTamu?



An bTEPHATUBHbBIE CXEeMbl

[ToaTanHo:

peanv3oBanu

TEKYLLYIO
cxemy n API

nepenunu
OaHHble

nepeKknYmnm
KNMEHTOB

MOMEHSANN
cxemy u API

o CMeHa cxeMbl 1 APl byneT Kak oTaenbHaa MUrpaLLms

o MHoro paboTbl Ha BbI6GPOC
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An bTEPHATUBHbBIE CXEeMbl

[ToaTanHo:

MOMEHSANN
cxemy n API

P

peanusoBanu
HOBYIO CXEMY
n API

nepenunu
AaHHble

o He Bcd koMaHga 3HakomMa ¢ NodedS

o MoXeM He ycneTb - KOH4YaTCA AUCKM B cTapon b1

nepeknYmnm
KINMEHTOB
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Tpe6boBaHus

OTtcyTtcTBUe downtime npu Murpauum
OuyeHb OopOoron NPOCTOM CepBUCa

FapaHTUK, UTO HOBas CUCTEMA PaboTaeT TaK Xe KakK U1

cTapas

Tex. gonr + 60nbLIOe KOM-BO KNMEHTOB = CMNOXHO YBEPEHHO CKa3aTb, Kak OHO AOMKHO
paboTaTb ONA Kaxaoro cnyyas

BO3MOXHOCTb OTKaTa Ha CTapyl CUCTEMY B Cllyyae

npo6nem

BO3MOXHOCTb 3KCNEepPUMEHTUPOBATb HE BOACH NOMOXUTL MPOA
OYEHb MHOro Yero MeHseM npu nepeesne
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Tpe6boBaHus

Hapo noMeHaTb APl He MeHAqa Ko Ha CTOpPOHE KJTMEHTOB

CTapbiin APl ypeamepHo rnb6ok (SQL nepenoxeHHbIn Ha JSON) + cmeHa cxembl B
0643biBaeT
KNMeHTOB MHOMO - AONIO XAaTh NOKa BCE Ha CBOEN CTOPOHE CAENaT U3MEHEHUS]

HyneBaﬂ TepnMMOCTb KNnoTepe AlaHHbIX
370 Xe geHbru!
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CxeMa nepee3fa

/ clients

finance-core-js

MariaDB
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CxeMa nepee3fa

CmeHa URL

finance-core-js

migration-proxy

MariaDB
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CxeMa nepee3fa

clients

finance-core-js

migration-proxy

MariaDB

migrator

Yugabyte
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CxeMa nepee3fa

clients

migration-proxy

finance-core-js

MariaDB

migrator

finance-core-jvm

Yugabyte
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CxeMa nepee3fa

clients

finance-core-js

migration-proxy

MariaDB

migrator

finance-core-jvm

Yugabyte
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CxeMa nepee3fa

migration-proxy

finance-core-jvm

Yugabyte
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CxeMa nepee3fa

/ clients

CmeHa URL n API

finance-core-jvm

Yugabyte
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NnaH

[lpobneMbl, KOTOpPbIE peLlaem
Cxema nepeesna

Kak He goenaTb NULLHIOO paboTy
Murpauma 1 pennmkauma aaHHbIX
[lapannenbHbIv PeXiM

BbiBOObI
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OTcekaeM nuuHee

e [Ipobnema: ~6 MNH BapnaHTOB GuUNbTPOB B API
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OTcekaeM nuuHee

e [Ipobnema: ~6 MNH BapuaHTOB GpuUNbTPOB B AP
e AuyTtoecnunHeBce aTo 6oratcTBo APl ucnonb3lyetcsa?
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OTcekaeM nuuiHee

e [Ipobnema: ~6 MNH BapuaHTOB GpuUNbTPOB B AP
e AuyTtoecnunHeBce aTo 6oratcTBo APl ucnonb3syetca?
e Cpoenanu 3annch 3anpoCcoB-0OTBETOB CTapou cnucTeMsbl B Kafka
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OTcekaeM nuuiHee

[Tpobnema: ~6 MTH BapuaHToB GUNbTPOB B API
A yTo ecnn He Bcé 3To 6oratcTBo APl ucnonb3yeTca?
Croenanv 3anmcb 3anpoCcoB-0TBETOB CTapou cnucTeMsbl B Kafka
3 Kafka 3aTarnmeaem gaHHble B ClickHouse ¢ NoOMOLLbIO
KafkaEngine

o ©6e3 onblTa NONYy4YnnoChb HACTPOUTL 3a ~4 Yaca
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OTcekaeM nuuiHee

[Tpobnema: ~6 MTH BapuaHToB GUNbTPOB B API
A yTo ecnn He Bcé 3To 6oratcTBo APl ucnonb3yeTca?
Croenanv 3anmcb 3anpoCcoB-0TBETOB CTapou cnucTeMsbl B Kafka
N3 Kafka 3aTtarvBaem aaHHble B ClickHouse ¢ noMoLLbio
KafkaEngine

o ©6e3 onblTa NONYy4YnnoChb HACTPOUTL 3a ~4 Yaca
MOoOXHO yooBHO aHanmM3npoBaTb noru!
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AHanusnpyeMm Jioru

e masked Bepcus 3anNpocoB Ans rpynnmMpoBKM

.{

"additionalOptions" : "##Ht",
"caller":"#HH",

"data" :{"userId":"#HHt"},
"tenantId": "#HH"
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AHanusnpyeMm Jioru

e TeopeTnyeckoe Kon-Bo KOMOMHALMN - ~B6MH!
O  WMHOEKCOB NMOoAOo BCe NOCTPOUTb HepearbHO!
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AHanusnpyeMm Jioru

e TeopeTnyeckoe Kon-Bo KOMOMHALMN - ~B6MH!
©  WHAOEKCOB NoAo BCE NOCTPOUTb HepeanbHO!
e PeanbHoe KOM-BO KOMBMHaLWMM - 136!
O C3TUM yXe MOXHO paboTaTb
O CMOIIM MOCTPOUTb BMEHAEMbIE MHOEKCHI
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AHanusnpyeMm Jioru

e MecTaMu CMOrnv ynpoCcTUTb K caenaTb CTpoxe AP
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AHanusnpyeMm Jioru

e MecTaMu CMOrnv ynpoCcTUTb K caenaTb CTpoxe AP
o nullable - non-null

42



AHanusnpyeMm Jioru

e MecTaMu CMOrnv ynpoCcTUTb K caenaTb CTpoxe AP
o nullable - non-null
o nongacBoboaHoro gopmaTa - CTpormm popmat
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AHanusnpyeMm Jioru

e MecTaMu CMOrnv ynpoCcTUTb K caenaTb CTpoxe AP

©)

©)

@)

nullable - non-null

nonga ceBobogHoro gopmMata - CTporuv popmat
HaLWM npobnemMHble 3anpPoChl KITMEHTOB U MONPOCUNN
NonpaBnTb - HEKOTOpPbIE U3 HUX AaBann oTBeT B 20MB!

44



Simplify
(a—x)(b—x)(c—x)..(z—x)

Before you realize it After you realize it

45



NnaH

[lpobneMbl, KOTOpPbIE peLlaem
Cxema nepeesna

Kak He enaTb NULWHIOK paboTy
Murpauua n pennmkaums gaHHbIX
[lapannenbHbIv PeXiM

BbiBOObI
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BcnoMHuUM K MUrpauum

HyneBasa TeprnnMMOCTb K noTepe AaHHbIX
OTO Xe aeHbru!

CTpoum pipeline ¢ rapaHTusaMu, 4YTo faHHbIe He TePSAKTCS

47



CxeMa nepee3fa

clients

migration-proxy

finance-core-js

MariaDB

finance-core-jvm

Yugabyte
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Streaming HOBbIX [JaHHbIX

Kafka
Connect /
Debezium

Dl

u{

migrator

Yugabyte
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Streaming HOBbIX JaHHbIX

e Debezium - yntaet binlog-u/WAL-bl B[]
O [OaeT rapaHTuu, YTo He byaeT NPOonyCcKOB AaHHbIX
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Streaming HOBbIX JaHHbIX

e Debezium - yntaet binlog-u/WAL-bl B[]

O [OaeT rapaHTuu, YTo He byaeT NPOonyCcKOB AaHHbIX
o Kafka

O HaOéXHoe XpaHunuLle coobITUA

O pa3BA3blBaeT producer-oB 1 consumer-oB
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3anyckaeM streaming HOBbIX JaHHbIX

e BcenpocTo 1 HagexHo
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3anyckaeM streaming HOBbIX JaHHbIX

e BcenpocTo nHagexHo
e DBbICTPO peann3osBanu, HaCTPOWUN, 3anyCTUNN
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3anyckaeM streaming HOBbIX JaHHbIX

e BcenpocTo 1 HagexHo
e DBbICTPO peannsoBanu, HaCTPOUN, 3anNyCTUIN
e HO paHHble no pakTy TepsaloTCcA!
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3anyckaeM streaming HOBbIX JaHHbIX

e BcenpocTo 1 HagexHo
e bBbICTpO peannsoBanu, HAaCTpPoOUn, 3anyCcTuUnu
e HO paHHble no pakTy TepsaloTCcA!
O KOMaeM - 0Kka3anocb Aeno B 06paboTke owmnbokK
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Hactpoukn @Kaflkalistener

e BkafkaMupe default-bl yacTo HaCcTpOEHbI Ha TO UTOO®I
NponyckaTb COObLLEHUNA Npu Npobnemax
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Hactpoukn @Kaflkalistener

e B kafka Munpe default-bl YacTo HaCTPOEHbI Ha TO YTOObI
NpOnycKaTb COOBLLEHNA NPY NpoBneMax
e HaM HyXHO noBefeHue "yMpKn, HO JOCTaBb”
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Hactpoukn @Kaflkalistener

e B kafka Munpe default-bl YacTo HaCTPOEHbI Ha TO YTOObI
NpOnycKaTb COOBLLEHNA NPY NpoBneMax
e HaM HyXHO noBefeHue "yMpKn, HO JOCTaBb”
o errorHandler ond
ConcurrentKafkaListenerContainerfFactory c
6eCKOHEYHbIMK MOMbITKaMK
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HacTtpouku Kaflkalistener

open fun createKafkaErrorHandler(kafkaErrorHandlerProperties: KafkaErrorHandlerProperties): DefaultErrorHandler {

val bo = ExponentialBackOff().apply {
initialInterval = kafkaErrorHandlerProperties.initialInterval.toMillis()

multiplier = kafkaErrorHandlerProperties.multiplier

maxInterval = kafkaErrorHandlerProperties.maxInterval.toMillis()
maxAttempts = kafkaErrorHandlerProperties.maxAttempts

}

return DefaultErrorHandler(retryingKafkaConsumerRecordRecoverer, bo).apply {
setRetryListeners(retryListener)
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Hactpoukn @Kaflkalistener

e BkafkaMupe default-bl yacTo HaCcTpOEHbI Ha TO UTOO®I
NpOnycKaTb COOBLLEHNA NPY NpoBneMax
e HaM HyXHO noBefeHue "yMpKn, HO JOCTaBb”

o errorHandler ong
ConcurrentKafkaListenerContainerfFactory c
6eCKOHEYHbIMK MOMbITKaMK

o 3apjaemMm ConsumerRecordRecoverer, KOTOPbLIV
3alLMLLaeT OT MPONYCKOB NPU BHYTPEHHMX OLLMBOKaX
KafkaListener-a
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HacTtpouku Kaflkalistener

open fun createKafkaErrorHandler(kafkaErrorHandlerProperties: KafkaErrorHandlerProperties): DefaultErrorHandler {
val bo = ExponentialBackOff().apply {
initialInterval = kafkaErrorHandlerProperties.initialInterval.toMillis()

multiplier = kafkaErrorHandlerProperties.multiplier
maxInterval = kafkaErrorHandlerProperties.maxInterval.toMillis()

maxAttempts = kafkaErrorHandlerProperties.maxAttempts

}

return DefaultErrorHandlerfretryingKafkaConsumerRecordRecovererf bo).apply {
setRetryListeners(retryListener

}
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HacTtpouku Kaflkalistener

open class RetryingKafkaConsumerRecordRecoverer: ConsumerRecordRecoverer {

override fun accept(t: ConsumerRecord<x, *>?, u: Exception?) { A2 Vasiliy Osadchiy *
throw (u ?: IllegalStateException(
"[topic ${t?.topic() ?: '?'}, partition ${t?.partition() ?: '?'}, offset ${t?.offset() ?: '?2'}] " +
"Failed to consume record with unknown error"
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3anyckaeM streaming rnocre GUKcos

e PaboTaeT Kak 3alyMaHo - oMbk obpabaTbiBaoTCA 6€3
Nponycka gaHHbIX
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3anyckaeM streaming rnocre GUKcos

e PaboTaeT kaKk 3a4yMaHo - OWnbKKM obpabaTbiBaoTCA 6€3
Nponycka AaHHbIX
e HOuyepe3 HekOoTOpOEe BpeMs onATb nponyck!

jol W | i mmamm 16:26
- KaxkeTcs, Y HaC HEKOTOpPOE KOJ1-BO 3anucen noTepsaaocCh (MnM Ha4yas10 TepﬂTbCﬂ) BO BpeMS yBeJ/IN4YEHUSA

Kon-Ba napTuumin (&) Mo KpaiiHei Mepe Mo BpeMeHu COBNafaeT C pasHMLEN B napy MUHYT. Ho Kakas
MMEHHO B3aMMOCBS3b - MOKa HEe MOHS
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NMpo6bnemMa c offset-amu

M3HayanbHOe cocTosiHue

2 NapTULUmMK, consumer YnTaeT HopMasnbHO

offset — 0 1

2
PO )

offset — 0 1 2 3

P1
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NMpo6bnemMa c offset-amu

[o6aBunu HoBblE
naptuuun: P2 u P3

offset » O .2 3 4

PO 0

offset—- 0 1 2 3
P1 0l 2153
s e
| P2 offse
I (nycTo)
N i, S i o s A i i . s T et . i i B e s il
e s e e e e e
| oifset— 0 1 2 3
P3
I (nycTo)
N i o el e T e e e el e L 8
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NMpo6bnemMa c offset-amu

Producer nuwieTt HOBbIe
coobiieHus B P2 u P3

[ Producer Q% }

nuwer nuwer
AadHHble AaHHbIE

offset - 0 1 2 3 4
PO ARG
offset - 0 1 2 3
P1 0 3 |32 (3
-
offset » 0 1 3
P2 0|1 3
9 e
( offset » 0 1 2 3 :
P3 DS 1

(7




NMpo6bnemMa c offset-amu

Consumer nonyuaet P2 u P3
Het committed offset. auto.offset.reset = latest

PO offset — & L - e 8
1 2 3 4
P1 offset —» 0 1 2 3
0 1
|
P2 offset = 0 1 2 3 | ¢ start from
0 1 2 3 | latest (4)
|
|
P3 offset —» 0 1 2 3 | & start from
0 1 2 3 : latest (4)
|




NMpo6bnemMa c offset-amu

5/

MoTpebutenn YnTaer ToNbKO
HoBble coobueHus B P2 u P3

g

offset — 0 1 2 3 4
PO GF 2B ] 4
P1 offset—> 08 1 2 3
O 0203
3 start from
offset — 0 1 | 4 57 latest(4)
P2 '
0{1]|2[3[/4]|5
S——u——
MponyuieHb | Mpouutaro
I start from
offset— 0 1 2 3 | 4 57 latest(4)
P3 !
0/1]2|314]5
———
MponyuieHbl ! Mpouutano
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Hactpoukn @Kaflkalistener

e B kafka Munpe default-bl YacTo HaCTPOEHbI Ha TO YTOObI
NpOnycKaTb COOBLLEHNA NPY NpoBneMax
e HaM HyXHO noBefeHue "yMpKn, HO JOCTaBb”

o errorHandler ong
ConcurrentKafkaListenerContainerfFactoryc
6eCKOHEeYHbIMU MOMbITKaMM

o 3apgaéM ConsumerRecordRecoverer, KOTOpbIY 3alMLLaeT
OT MPOMYCKOB Npu BHYTPeHHUX ownbkax KafkalListener-a

o auto-offset-reset: earliest
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Backfill ucTtopuueckmnx gaHHbIX

>

migrator
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Backfill ncropuuyeckmnx gaHHbIX

e YyTaeM Bce TpaH3akuUum 1 6anaHCbl MONb30BaTeNS
e 3anucbiBaeM navkou yepes komaHay COPY
O CaMbIn BbICTPbLIV BapmnaHT ncaThb B Yugabyte - 0o 900000
CTPOK B CEKYHAY Ha HalleM KnacTtepe
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Backfill ncropuuyeckmnx gaHHbIX

e YuTaeM Bce TpaH3aKLWMK 1 BanaHCbl NONb30BaTENS
e 3anucbiBaeM navkou yepes komaHay COPY
O CaMbIn BbICTPbLIV BapmnaHT ncaThb B Yugabyte - 0o 900000
CTPOK B CEKYHAY Ha HalleM KnacTtepe
e BpewmsaoaHoro backfill-a c yuétoM nHaekcos - ~7 gHeu!
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3anyckaem backfill

e Peanusosanu, 3anyctunimu
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3anyckaem backfill

e Peanusosanu, 3anyctunimu
e PaboTaeT, CKOPOCTb NepenmBa XopoLuas
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3anyckaem backfill

e PeanunisoBanu, 3anycTunm
e PaboTaeT, CKOPOCTb NEPENMBaA XOpOLLas
e HO uyepe3 HecKonbKo YacoB 3acCTpeBaeT
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3anyckaem backfill

e PeanunisoBanu, 3anycTunm

e PaboTaeT, CKOPOCTb NEPENMBaA XOpOLLas

e HO uyepe3 HecKonbKo YacoB 3acCTpeBaeT
O OWWBKM Npu retry 3anucu
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3anyckaem backfill

e PeanunisoBanu, 3anycTunm
e PaboTaeT, CKOPOCTb NEPENMBaA XOpOLLas
e HO uyepe3 HecKonbKo YacoB 3acCTpeBaeT
O OWWBKM Npu retry 3anucu
o  COPY MoxeT paboTtaTb ToNbko ¢ oaH1M UNIQUE
CONSTRAINT
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3anyckaemMm backfill 2

e Y6panu sce UNIQUE INDEX-bI, kpoMe PRIMARY KEY
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3anyckaemMm backfill 2

e Ybpanuece UNIQUE INDEX-bI, kpomMe PRIMARY KEY
e 3anyckaeMm, Tenepb yCrnelHo Hanmnoch
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3anyckaemMm backfill 2

e Y6panu sce UNIQUE INDEX-bI, kpoMe PRIMARY KEY
e 3anyckaem, Tenepb yCnewHo Hannmnochb
e HO UNIQUE INDEX-bl nocrne aTOoro He MOryT noCTpouUTbCH
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3anyckaemMm backfill 2

e Y6panu sce UNIQUE INDEX-bI, kpoMe PRIMARY KEY

e 3anyckaem, Tenepb yCrewHo Hannnochb

e HO UNIQUE INDEX-bl nocrne aTOoro He MOryT noCTpouUTbCH
O K3 OWMBKM HE MOHATHO C KakiM id npobnema

83



3anyckaemMm backfill 2

e Y6panu sce UNIQUE INDEX-bI, kpoMe PRIMARY KEY
e 3anyckaem, Tenepb yCrewHo Hannnochb
e HO UNIQUE INDEX-bl nocrne aTOoro He MOryT noCTpouUTbCH
O K3 OWMBKM HE MOHATHO C KakiM id npobnema
o SELECT-oM Tak npocTo ay6nn He Hangelb - O4EHb MHOIO
id-Lek
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu
e Heckonbko aHen ero paboThl 1 Ay6M HAWNUCh
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu

e Heckonbko aHen ero paboThl 1 Ay6M HAWNUCh
o HauyacTtu Tabnuu, PRIMARY KEY 6bin (id_user, id), a He (id)
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu
e Heckonbko aHen ero paboThbl 1 Ay6MM HaLWIUCH
o HauyacTtu Tabnuu, PRIMARY KEY 6bin (id_user, id), a He (id)
O Halwencd oauH nosb3oBaTelb, KOTOPOMY CreHepunu id
He n3 SEQUENCE B Bl - id nepecTan 6biTb YHUKaNbHbIM
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu
e Heckonbko aHen ero paboThbl 1 Ay6MM HaLWIUCH
o HauvacTu Tabnuu, PRIMARY KEY 6bin (id_user, id), a He (id)
O Halwencd oauH nosb3oBaTelb, KOTOPOMY CreHepunu id
He n3 SEQUENCE B Bl - id nepecTan 6biTb YHUKaNbHbIM
e Yoanunu TpaH3akumy NpobneMHOro nonb3oBaTtend
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu

e Heckonbko aHen ero paboThbl 1 Ay6MM HaLWIUCH
o HauvacTu Tabnuu, PRIMARY KEY 6bin (id_user, id), a He (id)
O Halwencd oauH nosb3oBaTelb, KOTOPOMY CreHepunu id

He n3 SEQUENCE B Bl - id nepecTan 6biTb YHUKaNbHbIM
e Yoanunu TpaH3akumy NpobneMHOro nonb3oBaTtend
e Elle pa3 nepeHanMBaeM AaHHbIE
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euum backfill 2

e [InwemM obxoaumK, KOTOPbIY MOCTPaHNYHO naet no MariaDB u
nieT oyonu

e Heckonbko aHen ero paboThbl 1 Ay6MM HaLWIUCH
o HauvacTu Tabnuu, PRIMARY KEY 6bin (id_user, id), a He (id)
O Halwencd oauH nosb3oBaTelb, KOTOPOMY CreHepunu id

He n3 SEQUENCE B Bl - id nepecTan 6biTb YHUKaNbHbIM

e Yoanunu TpaH3akumy NpobneMHOro nonb3oBaTtend

e Elle pa3 nepeHanMBaeM AaHHbIE

e YcnewHo Hannnocb, HO gaHHbIe nernuv KpUBO
O He CMOrnv NpoYnTaTb TO, YTO 3anucani..
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fne TyT 6Gar?
fun keyHashCode/(
clientId: Long,

USER,

SYSTEM,
accountType: AccountType, }

accountId: String,
): Int {
var result = accountId.hashCode()

result 31 * result + clientId.hashCode()

31 * result + accountType.hashCode()

result

return result

enum class AccountType {
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fne TyT 6Gar?
fun keyHashCode/(
clientId: Long,

enum class AccountType {
USER,

SYSTEM,
accountType: AccountType, }

accountId: String,
): Int {
var result = accountId.hashCode()

result = 31 * result + clientId.hashCode()
result = 31 * result +JaccountType.hashCode()

return result



Pukc

enum class AccountType {
fun keyHashCode(

USER,
clientId: Long, SYSTEM,
accountType: AccountType, }
accountId: String,

): Int {

var result = accountId.hashCode()

result = 31 * presult + clientId.hashCode()
result = 31 * pesult +JaccountType.ordinal

return result
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Kak cocTbikoBaTb backfill v streaming

e KakHe notepeTb 60n1ee HoBble AaHHbIe Bbofiee CTapbiMn?
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Kak cocTbikoBaTb backfill v streaming

e KakHe notepeTb 60n1ee HoBble AaHHbIe Bbofiee CTapbiMn?
e Bpema updated_at He noaxoauT - HET rapaHTUn
MOHOTOHHOIO BO3pacTaHus
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Kak cocTbikoBaTb backfill v streaming

e KakHe notepeTb 60n1ee HoBble AaHHbIe Bbofiee CTapbiMn?
e Bpema updated_at He noaxoauT - HET rapaHTUn
MOHOTOHHOIO BO3pacTaHus
e [lobaBngem nosne version
© MOHOTOHHO BO3pacCTaeT B paMKax OAHOW CTPOUKM
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Kak cocTbikoBaTb backfill v streaming

CREATE TRIGGER ma_deposits_increment_version
BEFORE UPDATE ON ma_deposits
FOR EACH ROW
SET NEW.version = GREATEST(
COALESCE(OLD.version, 1) + 1,
COALESCE(NEW.version, 1)
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Kak cocTbikoBaTb backfill v streaming

e KakHe notepeTb 60n1ee HoBble AaHHbIe Bbofiee CTapbiMn?

e Bpema updated_at He noaxoauT - HET rapaHTUn
MOHOTOHHOIO BO3pacTaHus

e [lobaBngem nosne version
© MOHOTOHHO BO3pacCTaeT B paMKax OAHOW CTPOUKM

e BcTaBky B b/l nenaem yepes UPSERT-bI C NpoBepKoun version
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MnaH cocTbikoBKM baclkfill n streaming

now - 7d now
| |

|

Kafka

YugabyteDB

BpeMs
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MnaH cocTbikoBKM baclkfill n streaming

now - 7d backfill now
1

|

Kafka

YugabyteDB

BpeMs
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MnaH cocTbikoBKM baclkfill n streaming

now - 7d streaming backfill now
|

|

Kafka

YugabyteDB

BpeMs
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MnaH cocTbikoBKM baclkfill n streaming
backfill

now - 7d streaming
| |

now

|

Kafka

YugabyteDB

BpeMs
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MnaH cocTbikoBKM baclkfill n streaming

now - 7d streaming
| |

backfill
1

now

|

Kafka

YugabyteDB

streaming

BpeMs
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Kak oTKaTbiBanu nepeiroyeHue sanmcen

N3 TpeboBaHU K MUTPaLLUK:
| 3 | BO3MOXHOCTb OTKaTa Ha CTapylo CUCTEMY B criyyae npo6nem
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Kak oTKaTbiBanu nepeiroyeHue sanmcen

N3 TpeboBaHU K MUTPaLLUK:
| 3 | BO3MOXHOCTb OTKaTa Ha CTapylo CUCTEMY B criyyae npo6nem

e (O6paTHbIN Streaming:

MariaDB

Kafka
Connect / Kafka
Debezium

migrator

migrator

O

Kafka
Connect /
Debezium

C

Yugabyte

106






NnaH

[lpobnemsbl, KOTOpbIE pellaem
Cxema nepeesna

Kak He enaTb NULWHIOK paboTy
Murpauma 1 pennmkauma aaHHbIX
[MapannenbHbIN PpeXuMm

BbiBOObI
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BcnoMHuUM K MUrpauum

OTcyTcTBMe downtime npu MUrpaumu
OueHb opOoron NPOCTON CepBUCa

BO3MOXHOCTb OTKaTa Ha CTapyro CUCTEMY B Cllyvyae npobnemM
BO3MOXHOCTb 3KCNEPUMEHTUPOBAaTL HE BOACH MONMOXUTb NPOA
OYEHb MHOro Yero MeHaeM Npu Nnepeesae

[lepekntoyeHne mexay CTapouv ¥ HOBOU CUCTEMOU Ha 1eTy
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MNapannenbHbli peXuM “Ha nanbuax”

1

-
client 4

migration-proxy

2

R

3

T

finance-core-js
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MNapannenbHbli peXuM “Ha nanbuax”

1

-
client 4

migration-proxy

R

finance-core-js

finance-core-jvm
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MNapannenbHbli peXuM “Ha nanbuax”

R

1 2
>
/ client /Z 4 migration-proxy 3
— T
16 “~.5(async)
i (async) TS

[ compar ()

finance-core-js

finance-core-jvm
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MNapannenbHbli peXuM “Ha nanbuax”

1 2
> ”
client 4 migration-proxy 3 finance-core-js
T
4\
7’ / ! = ~ ~
s’ 1 S o
7 ( async 6 -~ 2 (async)
i (async) TS

< Ilf)agﬂ:;) <>’ < compare <) TA finance-core-jvm
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HioaHCbl napannenbHbIX BbiI3OBOB

e MakcumanbHoe M30NMpPoBaHMe BNMAHUS secondary CUCTEMb!
Ha 3anpOoChl KNMEHTOB
o OTAenbHble executor-bl
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HioaHCbl napannenbHbIX BbiI3OBOB

e MakcuManbHoe n3onupoBaHMe BnAaHNA secondary CUCTEMbI
Ha 3anpocChl KIIMEHTOB
O OTAenbHble executor-bl
e [lpn 3abmBaHKM pool-a executor-a Becénbie aHoManmu
o Hanp.nonydyeHue bonee cBexmnx gaHHbIX U3 secondary
CUCTEMBI T.K. B HEé 3anpoc aoneten Ha 30 cekyHa no3xe
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HioaHCbl napannenbHbIX BbiI3OBOB

e MakcnManbHoe n3onmMpoBaHue BNnAHKUA secondary CUCTEMDI
Ha 3anpocChbl KNMEHTOB
O OTAEeNbHble executor-bl
e [lpn 3abmBaHKM pool-a executor-a Becénbie aHoManmu
O Hanmp. nonyyeHue bonee CBeXmnx AaHHbIX U3 secondary
CUCTEMBbI T.K. B HEE 3anpoc goneten Ha 30 cekyH no3xe
e BO3MOXHOCTb HacTpauBaTb Ha NeTy
o KydanonaéT 3anpoc (C BO3MOXHOCTbLIO NEPEKTIOUNTL
NMULLb YaCTb U3 HUX)
O Kakad cucTemMa a4 3anpoca OCHOBHas
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BcnoMHuUM K MUrpauum

FapaHTuK, UTO HOBasA cucTeMa paboTaeT Tak Xe Kak U cTapas
Tex. oonr + 60nblUoe KON-BO KIIMEHTOB = CMOXHO YBEPEHHO
Cka3aTb, Kak OHO OMXXHO paboTaTb NS Kaxaoro cny4vas
OOHMMM TECTaMM He OTAeNaellbCs

CneumnasibHbIMU KOMapaTopamuy cpaBHMBaeM OTBETHI - BCE
TeKyLLme 3arpochkl Ha prod-e CTaHOBATCA TecTamu!
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MoaBoAHbIE KAMHU CpaBHEHUMN

e EcCTecTBeHHblEe pacxoxaoeHus
o OTCTaBaHWe faHHbIX B secondary cucteme
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MoaBoAHbIE KAMHU CpaBHEHUMN

e EcCTecTBeHHblEe pacxoxaoeHus
o OTCTaBaHWe faHHbIX B secondary cucteme
e PacxoxaeHua He BnudoLlme Ha CEMaHTUKY:
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MoaBoAHbIE KAMHU CpaBHEHUMN

e EcCTecTBeHHblEe pacxoxaoeHus
o OTCTaBaHWe faHHbIX B secondary cucteme
e PacxoxaeHua He BnudoLlme Ha CEMaHTUKY:

12.45 «—> 12.450000000
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MoaBoAHbIE KAMHU CpaBHEHUMN

e EcCTecTBeHHblEe pacxoxaoeHus
o OTCTaBaHWe faHHbIX B secondary cucteme
e PacxoxaeHua He BnudoLlme Ha CEMaHTUKY:

12.45 «—> 12.450000000

"age": 23, "name": "John",
+—>

"name": "John" "age": 23
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MoaBoAHbIE KAMHU CpaBHEHUMN

e EcCTecTBeHHblEe pacxoxaoeHus
o OTCTaBaHWe faHHbIX B secondary cucteme
e PacxoxaeHua He BnudoLlme Ha CEMaHTUKY:

12.45 «—> 12.450000000

"age": 23, "name": "John",
+—>

{I|age":23,"nam9":"JOhn"}/ llnamell: llJOhnu Ilagell: 23
} }
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KoMnapaTopbl E Kkoge

enum class MatchingResult(val priority: Int) {
STRICT_MATCH(1),
WEAK_MATCH(2),
MISMATCH_IN_FRESH_DATA(3),
MISMATCH(4);
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KoMnapaTopbl E Kkoge

abstract class ResultComparator<T> {
abstract fun compare(
legacyResult: T,
newResult: T,
context: ComparatorsContext
): MatchingResult
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BcnoMHuUM K MUrpauum

Hago noMeHATb APl He MeHAS Ko Ha CTOPOHE KITMEHTOB
Ctapbit APl upeamepHo rnéok (SQL nepenoxeHHbln Ha JSON) +
CMeHa cxeMbl B[] 0643biBaeT

Mapping ctaporo APl Ha HoBbIV B migration-proxy - OT KITMEHTOB
HU4yero He Tpebyetcs
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HroaHcbl o Mannuury API

e [1n4a KNMeHTa MakCUManbHO 3MYNMPYEM CTapyo CUCTEMY
o Hanp. opmaT OWnBOK
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HroaHcbl o Mannuury API

e [1n4a KNMeHTa MakCUManbHO 3MYNMPYEM CTapyo CUCTEMY
o Hanp. opmaT OWnBOK
e BcTapom APl paboTaem c cbipbiM JsonObject
o HeT rapaHTuu, 4yto OpenAPIl cneka nonHag
o TypeScript B runtime ctaHoButca JavaScript - MoryT
NOABNATLCA MOJA, KOTOPbIX B K1acce/MeToae He
06baABNANU
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HroaHcbl o Mannuury API

e [1n4a KNMeHTa MakCUManbHO 3MYNMPYEM CTapyo CUCTEMY
o Hanp. opmaT OWnBOK
e BcTapom APl paboTaem c cbipbiM JsonObject
o HeT rapaHTuu, 4yto OpenAPIl cneka nonHag
o TypeScript B runtime ctaHoButca JavaScript - MoryT
NOABNATLCA MOJA, KOTOPbIX B K1acce/MeToae He
06baABNANU
e HackonbKo BO3MOXHO NEPENCTIONb3YEM NTOrUKY ManmnuHra
CYLLHOCTEN C MUTPaTOPOM
o legacy APl - legacy DBDTO - new DBDTO — new AP
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Bce, noexanun?

129



Bce, noexanun?

He npokaTnno:
e [laHHble MOryT pa3be3xaTbCd NpW NapannenbHoOW 3anncu
O TOHKW - B CTapOW 1 B HOBOM CUCTEMaX 3arnpochl MOryT
0b6paboTaTbCA B pa3HOM Nopaake
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Bce, noexanun?

He npokaTnno:
e [laHHble MOryT pa3be3xaTbCd NpW NapannenbHoOW 3anncu
O TOHKW - B CTapOW 1 B HOBOM CUCTEMaX 3arnpochl MOryT
0b6paboTaTbCA B pa3HOM Nopaake
o = ONd 3anvMcuv napannenbHbii PeXUM HaM He KaTUT
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NMpuMep roHkm

Crapas cuctema ' HoBas cucrema
3anpochb! NPULLY NOYTH OAHOBPEMEHHO \I
MononHexue Cnucanue MononHenue
+5 USD ‘ { -5USD } ‘ ‘ +5 USD
\/ S \

Crapr: 6anauc 0 USD

3anpoc5| MPULLIA NOYTU OAHOBPEMEHHO
|

. Crapr: 6anaxc 0 USD

: Cnucanue
-5USD |

i

0O6patoran H
o MonbiTka cnucaxus -5 USD g Spaahs

6bicTpee 6anauca

nosxe

X

0 MononHenue +5 USD 062'??;’,;3::“
4 v

G Cnucanue -5 USD 06":2;;3:“" ° Mononkenue +5 USD
V +

e: Wror: 6ananc 0 USD

|
|
O6paboranoc ‘
|
|

[ e- Uror: 6anaHc 5 USD j

~ 0UuUsD

A [laHHble pa3bexanuch

HoBas cucrema:

S5USD

 Crapas cucTema: ‘ |

|
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YTto nenarn?

e [lapannenbHble BbiI30Bbl TOMBLKO ANA UTEHUM
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YTto nenarn?

e [lapannenbHble BbiI30Bbl TOMBLKO ANA UTEHUM
e 3anuMcy MakCUMasibHO NOKPbIBaEM TECTaMM

134



YTto nenarn?

e [lapannenbHble BbiI30Bbl TOMBLKO ANA UTEHUM
e 3anuMcy MakCUMasibHO NOKPbIBaEM TECTaMM

e [lpn NepeknoyeHnr 3anncer BpeMeHHO X 6NoKupyem
o  K3beraemM roHokK c pennmkawmemn

writes

MariaDB

Yugabyte
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RIH

INHEN




NnaH

[lpobneMbl, KOTOpPbIE peLlaem
Cxema nepeesna

Kak He enaTb NULWHIOK paboTy
Murpauma 1 pennmkauma aaHHbIX
[lapannenbHbIv PeXiM

BbiBOADI
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BbiBOAbI

e BaxHO NOHMMAaTbL KaK MoNb3yOTCA Ballen cUcTemMou!
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BbiBOAbI

e BaxHO NOHMMAaTbL KaK MoNb3yOTCA Ballen cUcTemMou!
e Debezium + Kafka HOpM BapuaHT on4a pennmkawmm
o HO Hago akkypaTHO C HaCTpoWKaMU, UTOObl HE TEPATb
OaHHble!
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BbiBOAbI

e BaxHO NOHMMAaTbL KaK MoNb3yOTCA Ballen cUcTemMou!
e Debezium + Kafka HOpM BapuaHT on4a pennmkawmm
o HO Hago akkypaTHO C HaCTpoWKaMU, UTOObl HE TEPATb
OaHHble!
e [lapannenbHblV PEXNM - KIaCCHbIM CNOCOO
O MPOTECTUTb CUCTEMY Harpy3ouHO
O MPOTECTUTb CUCTEMY PYHKLLMOHANBHO - BCE 3anpocChl C
prod-a cTaHOBTCA TeCTamy!
O WMMETb BO3MOXHOCTb OTKaATUTbLCA
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UTtorum

e [lepenunn100MnpAa+ 3anucen

141



UTtorum

e [lepenunn100MnpAa+ 3anucen
e [loTpeboBanoch 3 nepeHanuBa gaHHbIX
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UTtorum

e [lepenunn100MnpAa+ 3anucen

e [loTpeboBanoch 3 nepeHanuBa gaHHbIX

e 90 pacxoxaeHun NoPUKCUIM B NOrMKe YTeHUn bnarogaps
napannenbHOMY peXumy
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UTtorum

e [lepenunn100MnpAa+ 3anucen

e [loTpeboBanoch 3 nepeHanuBa gaHHbIX

e 90 pacxoxaeHun NoPUKCUIM B NOrMKe YTeHUn bnarogaps
napannenbHOMY peXumy

e 88 pacxoxaeHUn NoPUKCKIN B NTIOrnke 3anmcen bnarogaps
TecTaM c TestContainer-amu
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UTtorum

e [lepenunn100MnpAa+ 3anucen

e [loTpeboBanoch 3 nepeHanuBa gaHHbIX

e 90 pacxoxaeHun NoPUKCUIM B NOrMKe YTeHUn bnarogaps
napannenbHOMY peXumy

e 88 pacxoxaeHUn NoPUKCKIN B NTIOrnke 3anmcen bnarogaps
TecTaM c TestContainer-amu

e 5 6aroB B penkunx Kkemcax nomManu v nopuKCunm Ha npoae
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UTtorum

e [lepenunn100MnpAa+ 3anucen

e [loTpeboBanoch 3 nepeHanuBa gaHHbIX

e 90 pacxoxaeHun NoPUKCUIM B NOrMKe YTeHUn bnarogaps
napannenbHOMY peXumy

e 88 pacxoxaeHUn NoPUKCKIN B NTIOrnke 3anmcen bnarogaps
TecTaM c TestContainer-amu

e 5 6aroB B penkunx Kkemcax nomManu v nopuKCunm Ha npoae

e [lepekniounnn 73 knneHTa Ha HOBYIO CUCTEMY De3
[0OPaboTOK C UX CTOPOHDI
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UTtorum

e [lepenunn100MnpAa+ 3anucen

e [loTpeboBanoch 3 nepeHanuBa gaHHbIX

e 90 pacxoxaeHun NoPUKCUIM B NOrMKe YTeHUn bnarogaps
napannenbHOMY peXumy

e 88 pacxoxaeHUn NoPUKCKIN B NTIOrnke 3anmcen bnarogaps
TecTaM c TestContainer-amu

e 5 6aroB B penkunx Kkemcax nomManu v nopuKCunm Ha npoae

e [lepekniounnn 73 knneHTa Ha HOBYIO CUCTEMY De3
[0OPaboTOK C UX CTOPOHDI

e [loTywwunu ctapyto cuctemy!
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QS&A

/ clients
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