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Uto Takoe Outbox

Outbox —

apXUTEKTYPHbIN NaTTepH

Ans HapeXXHoro oomeHa coooLWweHnaMu
MeXay MUKpocepBucamn u apyrumm
KOMMOHEHTaMW CUCTEMBI

— Database }
Application Third-party Web API
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1
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—
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1
1
:
I DoWork

POST/api/payment

HTTP 202 Accepted
—

[TlpocTOon N oyeBUAOHbIN NATTEPH | |

) - Third-party Web API
OCHOBHbIE 3MIEMEHTb!’

MNcTo4YHMK: 30€Cb NPOUCXOANT cobbiTue
lNpopabrocep: YnTaeT 6asy u LWNET KOHCbIOMEpPY

KoHcklomep: cuctema, notpednsawowas coodleHns




Pa3bepem anropmntm




Pa3bepem anropmntm

CepBuc 3anucoiBaeT
cobbiTMe B Tabnuuy
Outbox B TON

Xe TpaH3aKuuu,
4YTO N SMEHEHUNE

COCTOAHUNA

OTpenbHbIN
npouecc nnm cepeBuc
yutaeT coObITUA U3
Tabnuubl Outbox m
oTnpaBnseT

MX B LieNeByH0
cucTtemy (Hanpumep,
B oyepeab
coobLeHunn)
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Pa3bepem anropmntm

CepBuc 3anucoiBaeT
cobbiTMe B Tabnuuy
Outbox B TON

Xe TpaH3akuuu,

YTO U UBMEHEHNE

COCTOAHUNA

OTaenbHbIN
npouecc unu cepeuc
ynTaeT codbbITUA U3
Tabnunubl Outbox u
oTnpaBnseT

X B LENeByto
cuctemy (Hanpumep,
B ovyepenb
COO00LLEHUI)

NMocne ycnewHon
OTNnpaBKKN coObITUA
u3 Tabnuuybl Outbox
ygansilotcs unum
MapKUPYHOTCA KakK
obGpaboTaHHbIe
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Pa3bepem anropmntm

CepBuc 3anucoiBaeT
cobbiTMe B Tabnuuy
Outbox B TON

Xe TpaH3aKuuu,
4YTO N SMEHEHUNE

COCTOAHUNA

OTaenbHbIN
npouecc unu cepeuc
yuTaeT cobbITUA 13
Tabnunubl Outbox u
oTnpaBnseT

X B LENeByto
cuctemy (Hanpumep,
B ovyepenb
COO00LLEHUI)

[Tocne ycnelwHomn
OTnpaBKu coObITUS
n3 Tabnuubl Outbox
yoansaiTca unm
MapKUpYyoTCs Kak

obpaboTaHHble

YcnewHbIn

ycnex!
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CnuHodd: rapaHTUn OOCTaBKWN

At-most-once
coobLleHus goctaBnsaTcs 1 pas... unu Het

At-least-once
coobuleHns goctaenaitca 1 n bonee pas

Exactly-once
coobuleHns goctaBnatTca ctporo 1 pas

[apaHTUpPOBaHHbLIN MNOPAAOK COOOLLEHUN




01

[laBauTe
Hanuwem Koa!




yrivate async Task SendMessages(CancellationToken cancellationToken)

i
while (!'cancellationToken.IsCancellationRequested)
il
yar lastProcessedId = await GetlLastProcessedIdAsync();
yar messages = await GetMessagesAsync(lastProcessedId);
foreach (var message in messages)
il
await SendToKafkaAsync(message);
await UpdatelLastProcessedIdAsync(message.Id);
t
await Task.Delay(TimeSpan.FromSeconds(5), cancellationToken);
t
E
rivate async Task SendToKafkaAsync(MyMessage message)
i
yar kafkaMessage = new Message<Null, string> { Value = message.Data };
yar deliveryResult = await _producer.ProduceAsync(kafkaTopic, kafkaMessage);

nsole.WriteLine($"Coobwenue gns 3anucu ID {message.Id} oTnpaeneHo B Kafka");

=]




YBbI, 3TO
He paboTaeT

a He Bce cooOLleHUAa oocTaBnsAOTCA

g YacTb cooblieHnn oyonumpyertcs

E NMopapok MoXeT HapyLlaTbCA




[Touemy He paboTatoT ayTOOKChI

ba3a — He Opokep oyepeneun

B 6a3e HeT rapaHTUN NopsiaKa «COOOLUEeHNN»

[apaHTnKn nopsioka rapaHTUPYHOT ONTOKUPOBKU

Bpokepbl ovepenen 6uictpee rdbms (notomy 4TO npoLue)

Heckornbko npoarcepoB yecunmeBaroT GIIOKMPOBKU

HecKosibko KOHCIOMEPOB yCUNMBAKOT npobnemy nopsanka
U rapaHTUn OOCTaBKMU
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01. Kog He paboTaeTt

Mopsanok TpaH3aKuui He coBrnanaeT C CUKBEHCOM

[MoTepsi coobLUEeHW C A0NTMMU TPaH3aKLMAMM

HapyweHusa nopsagka
OTnpaBka coo6OLeHUU No o gHOMY

OTtnpaBka B 1 NOoTOK
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02

[laBauTe
nepenuviwuem koa!




ivate asy Task SendMessages(CancellationToken cancellationToken)
ile ('cancellationToken.IsCancellationRequested)
messages = await GetPendingMessagesAsync(batchSize);
if (messages.Any())
31t SendBatchToKafkaAsync(messages);

1it MarkMessagesAsSentAsync(messages.Select(m => m.Id));

31t Task.Delay(TimeSpan.FromSeconds(5), cancellationToken);

ivate asy Task SendBatchToKafkaAsync(ICollection<MyMessage> messages)
tasks = messages.Select(message =>
kafkaMessage = new Message<Null, string> { Value = message.Data };
et _producer.ProduceAsync(katkaTopic, kafkaMessage);

});

await Task.WhenAll(tasks);
Console.WritelLine($"{messages.Count} coobuenuii oTnpaBneHo B Kafka.");




02. Kog He paboTaeTt

Ypa! NMNounHunu nponaxy

He nouynHunu nopapok

He nouvHunun ayonu

[Monyuynnu 3aBuclumne coobLLeHUsA
NMonyyunun nyxHywmnm MHOeKc

Tenepb Kaxaoe coodLWeHne HYXKHO anaenuTUTb
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03

[laBauTe
nepenuviwuem koa!




ivate as Task SendMessages(CancellationToken cancellationToken)

{
ile (!'cancellationToken.IsCancellationRequested)
{
ait using var connection = new SqglConnection(connectionString);
3it connection.OpenAsync(cancellationToken);
3it using var transaction = connection.BeginTransaction();
messages = (await GetPendingMessagesAsync(connection, transaction, batchSize)).AslList();
if (messages.Count != 0)
{
3it SendBatchToKafkaAsync(messages);
3it MarkMessagesAsSentAsync(connection, transaction, messages.Select(m => m.Id));
transaction.Commit();
}
3it Task.Delay(TimeSpan.FromSeconds(5), cancellationToken);
Iy



03. Kog He paboTtaet

v

J

HeT HUKaKou TpaH3akuumn mexay 6asom n Kafka

Huyero He NnouHUNU

NMNonyunnun gonrue TpaH3akuuu
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04

[laBauTe
nepenuviuem koa!




Task SendMessages(CancellationToken cancellationToken)

ile (!'cancellationToken.IsCancellationRequested)

connection = new SqlConnection(connectionString);

3it connection.OpenAsync(cancellationToken);

messages = await GetAndMarkMessagesAsSendingAsync(connection, batchSize);

if (messages.Count != 0)

{

3it SendBatchToKafkaAsync(messages);
ait MarkMessagesAsSentAsync(connection, messages.Select(m => m.Id));

5it Task.Delay(TimeSpan.FromSeconds(5), cancellationToken);




04. Kog He paboTaet

NMouynHunu gonrune TPAH3aKU4NUN

Nonyuynnu x2 3anucu

Tenepb ewe n 3aBucme B sending
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Hu4ero
He paboTaeT!

[MOYNHUTDL ,El,y6J'II/I TaK U HE MNOJTYHUJ10Cb

[TomevaTb NpUXoANTCS Kaxaoe
coobLleHne, a To 1 no 2 pasa

YTo penaTtb C 3aBUCLLNMU
coooweHnammn?

Tabnuua aytbokca nyxHer,
nHaekc boneet

ABTOBaKyyM MpUXO4UT, N BCE
BOOOLLE BCTAeT
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y /S >

A ewie oyaer
ooneTsb...

£ BcTaBka\uyTeHne outbox MoxeT
brnoknpoBatb BClo Ha3sy

£ CocTaBHON KN4 COOBLLEHNS
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N =
C

y /S >

A ewe oyneT
boneTsb...

£ Npobnema xonogHoro crapra

£ Ecnv npnémHuk ymep — B 6ase
KOMUTCA OrPOMHbIN nar
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£ Knuentol Kafka moryT Tepsts offset

A ewie oyaer

ooneTob...

—



YTO co Bcem aTUM genaTb

CMmunputbea —
naeanbHoro Outbox
He cylwiecTByeT

[Mpobnemy oybnen HeNb35 pewnTb Ha oTNpaBuTerne

CoobLeHns BCE paBHO ByayT TepATbCSH Mo TOU
NN NHOW NpUYnHE

basa byaeT nagatb 1 6e3 Outbox

[TopagoK MOXHO rapaHTUpoOBaThb TONIbKO B 1 ouyepeau

[Tpn onpegeneHHoOM YpOBHE Harpy3kui napaetT
abCoOmnITHO BCé
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Oybnu — 3TO HOpManbLHO

CaenaTtb YHUKanbHbIN KN4 COO0LLEHS

e UUID — nnoxo ona gepeBbeB
e UUIDVY — nyywe ona nepeBbeB

e Sequence — 3aiKkn Ha nyxaunke

[lenaem coobLleHns naemMnoTeHTHbIMU
anga KnueHTta
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Watchdog

He npoueccnmMm ovepeb, NOKa He OTrpaBli€eHa
TEeKyLLlad nayvka

MeTpukn n anepTbl

TynuHr gonponneok, casmros ododpeca u T.4.
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O

Co cmepTbio 6a3bl — HUKAaK
He xpaHnTb coobuieHunst B «odepeamn» basbl
He nutb cpasy B 6a3y-npnemMHUK

[Tonb3oBaTbCA NPOCTbIMU, CTABUITbHBIMY
bpokepamu

TynuHr 6ankoBou 3anmBku

AS



O OueBuagHo, NnucaTb 60nee NpocTon Kon
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@ OueBunaHo, NcaTb Gonee NPocToun Koa

O MNapTuumoHupoBaHue

e Range Partitioning
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Range Partitioning

entity_id

payload JSONB T
created_at TIMESTAMF T
HEY (id, created_at)

(created_at);

LE outbox_2024_01 PAR F outbox
ES FROM ('2024-081-01') T0 ('2024-82-01');
outhox_ _0A2 PAFR F puthox

('2024-03-01");




@ OueBunaHo, NcaTb Gonee NPocToun Koa

@ [MapTyumMoHupoBaHue

e Range Partitioning

e Hash Partitioning

59



Hash Partitioning

entity_id BIGINT
payload JSONE
created_at TIMESTA

KEY (1d)

HASH (entity_id);




@ OueBunaHo, NcaTb Gonee NPocToun Koa

@ [MapTyumMoHupoBaHue

e Range Partitioning
e Hash Partitioning

e List Partitioning
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List Partitioning

entity_id

entity_type I
payload JSONB

created_at TIME
KEY (id)
IST (entity_type);




@ OueBunaHo, NcaTb Gonee NPocToun Koa

@ [MapTyumMoHupoBaHue

e Range Partitioning
e Hash Partitioning
e List Partitioning

e Composite Partitioning
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Composite S
Partitioning .




@ OueBunaHo, NcaTb Gonee NPocToun Koa

9 MaptuumoHupoBaHue

e Range Partitioning
e Hash Partitioning
e List Partitioning

e Composite Partitioning

9 LWapauposaTth 6a3y

® [oOpun3oHTarnbHO

e BepTukansHoO

39



[1pO YTO Mbl HE NMOroBOPUNU

40



Cnacuboo!

@ Bopuc KysoBaTkuH ‘
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