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˽ͪͦͫͭ͊Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ

public Future<Void> moneyTransfer ( MoneyTransferDto dto ) {

CompletableFuture.runAsync (() - > clientService .holdClientsAmount ( dto ))

. thenRunAsync (() - > antiFraudService .validateExternalTransfer ( dto ))

. thenApplyAsync (_ - > sbpIntegrationService .initiateSbpTransfer ( dto ))

. thenAcceptAsync ( paymentId - > 

sbpIntegrationService .confirmSbpTransfer ( paymentId ))

. thenRunAsync (() - > clientService .withdrawClientsAmount ( dto ))

. thenRunAsync (() - > notificationService .sendNotification (

new NotificationDto ( dto .clientId (), PUSH, SUCCESS_TRANSFER)) )

. thenRunAsync (() - > accountingService .accountExternalTransfer ( dto ));

}
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˹͔ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ 
͔͍͙ͭͪ͋ͦ͊ͤΎ

˽ͪͦͼ͔ͫͫ ͔ͤ ͔͒ͦ͗ͤ͡ 
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˹͔ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ 
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˾͔͙͊͊͘͡ͼ͙Ύ ͤ͊ Kafka

@KafkaListener (topics = { "hold - topic" })

public void holdClientsAmount ( MoneyTransferDto dto ) {

clientService .holdClientsAmount ( dto );

kafkaTemplate .send ( "anti - fraud - topic" , dto );

}

@KafkaListener (topics = { "withdraw - topic" })

public void withdrawClientsAmount ( MoneyTransferDto dto ) {

clientService .withdrawClientsAmount ( dto );

var notification = new NotificationDto ( dto.clientId (), 

PUSH,

SUCCESS_TRANSFER,

Map.of ( "amount" , dto.amount ()));

kafkaTemplate .send ( "notification - topic" , notification);

}
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Kafka 
Exactly once

https://developer.confluent.io/courses/

architecture/transactions/
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Kafka Exactly once

consumer:

isolation - level: read_committed

properties:

enable.auto.commit : false

producer:

transaction - id -prefix: ḿapp- tx - "

acks: all

properties:

enable.idempotence : true

transaction.timeout.ms : 300000
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Kafka Exactly once

consumer:

isolation - level: read_committed

properties:

enable.auto.commit : false

producer:

transaction - id -prefix: ḿapp- tx - "

acks: all

properties:

enable.idempotence : true

max.in.flight.requests.per.connection : 5

transaction.timeout.ms : 300000
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Kafka Exactly once

@KafkaListener (topics = { "withdraw - topic" })

@Transactional ( " kafkaTransactionManager " )

public void withdrawClientsAmount ( MoneyTransferDto dto ) {

clientService .withdrawClientsAmount ( dto );

var notification = new NotificationDto ( dto.clientId (), 

PUSH,

SUCCESS_TRANSFER, 

Map.of ( "amount" , dto.amount ()));

kafkaTemplate .send ( "notification - topic" , notification);

}
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Exactly once ͦ͋ͪ͊͋ͦͭ͊͟

@KafkaListener (topics = { "withdraw - topic" })

@Transactional ( " kafkaTransactionManager " )

public void withdrawClientsAmount ( MoneyTransferDto dto ) {

if ( clientService .isNewWithdraw ( dto )) {

clientService .withdrawClientsAmount ( dto );

var notification = new NotificationDto ( dto.clientId (), 

PUSH, 

SUCCESS_TRANSFER,

Map.of ( "amount" , dto.amount ()));

kafkaTemplate .send ( "notification - topic" , notification);

}

}
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Exactly once ͦ͋ͪ͊͋ͦͭ͊͟

@KafkaListener (topics = { "withdraw - topic" })

@Transactional ( " kafkaTransactionManager " )

public void withdrawClientsAmount ( MoneyTransferDto dto ) {

if ( clientService .isNewWithdraw ( dto )) {

clientService .withdrawClientsAmount ( dto );

var notification = new NotificationDto ( dto.clientId (), 

PUSH, 

SUCCESS_TRANSFER, 

Map.of ( "amount" , dto.amount ()));

kafkaTemplate .send ( "notification - topic" , notification);

}

}
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Saga
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͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˾͙͍͊͋ͦͪͦ͊͘͟͟͡ 
͔͍ͫͪ͒ͫͭ

˻͔ͭͣͤ͊ 
͔͔͍ͨͪͦ͒͊

˴͔͙͍ͦͪͪͭͪͦ͊͟͟ 
͒͡Ύ ͍͍ͦͪ͊ͭ͊͘ 
͔͍ͫͪ͒ͫͭ
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ˣ͙͔͍ͤͫͦ͘·͔ ͦ΄͙͙͋͟

@KafkaListener (topics = { "payment - validation - topic" })

public void validateMoneyTransfer ( MoneyTransferDto dto ) {

AntiFraudResult validationResult = antiFraudService .validateExternalTransfer ( dto );

switch ( validationResult ) {

case ALLOWED- > {

kafkaTemplate .send ( "payment - gate - topic" , dto );

}

case SUSPICIOUS, BLOCKED- > {

kafkaTemplate .send ( " unhold - topic" , dto );

}

}

}
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˻͋ͪ͊͋ͦͭ͊͟ ͙ͫ͟͡Ό;͔͙͚ͤ

@KafkaListener (topics = { "payment - validation - topic" },

errorHandler = " paymentValidationErrorHandler " )

public void validateMoneyTransfer ( MoneyTransferDto dto ) {

AntiFraudResult validationResult = antiFraudService .validateExternalTransfer ( dto );

switch ( validationResult ) {

case ALLOWED- > {

kafkaTemplate .send ( "payment - gate - topic" , dto );

}

case SUSPICIOUS, BLOCKED- > {

kafkaTemplate .send ( " unhold - topic" , dto );

}

}

}
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˽͍͔ͪͦͪ͊͟ 
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˾͙͍͊͋ͦͪͦ͊͘͟͟͡ 
͔͍ͫͪ͒ͫͭ

˻͔ͭͣͤ͊ 
͔͔͍ͨͪͦ͒͊

˴͔͙͍ͦͪͪͭͪͦ͊͟͟ 
͒͡Ύ ͍͍ͦͪ͊ͭ͊͘ 
͔͍ͫͪ͒ͫͭ
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˿͊͋͊͡Ύ ͍ͫΎͤͦͫͭ͘ΈΚ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊



20

˿͊͋͊͡Ύ ͍ͫΎͤͦͫͭ͘ΈΚ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊



20

˿͊͋͊͡Ύ ͍ͫΎͤͦͫͭ͘ΈΚ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

NotificationDto

MoneyTransferDto
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˿ͦ͋·͙͚ͭͤ͊Ύ ͔ͣͦ͒͡Έ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

MoneyTransferEvent

TransferRollbackEvent
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͙̊ͤ͊ ͒͊ͤͤ·ͻ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˾͙͍͊͋ͦͪͦ͊͘͟͟͡ 
͔͍ͫͪ͒ͫͭ

˻͔ͭͣͤ͊ 
͔͔͍ͨͪͦ͒͊

˴͔͙͍ͦͪͪͭͪͦ͊͟͟ 
͒͡Ύ ͍͍ͦͪ͊ͭ͊͘ 
͔͍ͫͪ͒ͫͭ
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˨͙͔ͦͨͦͤͭ͡͡Έͤ·͚ ͔͊͒͊ͨͭͪ

˴͍͔ͦͤͪͭ͊ͼ͙Ύ 
͒͊ͤͤ·ͻ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

MoneyTransferDto

TransferRollbackDto ˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

NotificationDto
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ˤ͔͍͔͙͔ͭͤ͡ ͨͪͦͼ͔ͫͫ͊

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ м

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ н
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˨͙͔ͦͨͦͤͭ͡͡Έͤ·͚ ͣ͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ м

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ н

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔ͦͭͣͤ· ͔͔͍ͨͪͦ͒͊

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔͔͍ͨͪͦ͒͊
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˽͔͊ͪ͊͡͡͡Έ͔ͤͦ ͍·͔͙͔ͨͦͤͤ͡

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ м

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ н
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˨͙͔ͦͨͦͤͭ͡͡Έͤ·͚ ͎͔͎͊ͪ͊ͭͦͪ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

ˢ͎͔͎ͪ͊ͭͦͪ 
͍͔ͨͪͦͪͦ͟

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ м

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ н
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ˮͤ͊͘;͊͡Έͤ·͚ ͙͚͒͊ͤ͘

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊
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͔͔̉ͪ͘ ͔ͤͫͦ͟͡Έͦ͟ ͙͍ͫͨͪͤͭͦ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

ˢ͎͔͎ͪ͊ͭͦͪ 
͍͔ͨͪͦͪͦ͟

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ м

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ н

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ м

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ н

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔͔͍ͨͪͦ͒͊

˴͍͔ͦͤͪͭ͊ͼ͙Ύ 
͒͊ͤͤ·ͻ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔ͦͭͣͤ· 
͔͔͍ͨͪͦ͒͊
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˸͙͙͎ͦͤͭͦͪͤ



31

˿͔͚ͭͭ ͨͪͦͼ͔ͫͫ͊ ;͔͔ͪ͘ event sourcing

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

ˢ͎͔͎ͪ͊ͭͦͪ 
͍͔ͨͪͦͪͦ͟

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ м

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ н

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ м

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ н

˴͍͔ͦͤͪͭ͊ͼ͙Ύ 
͒͊ͤͤ·ͻ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˿͋ͦͪ ͔͚ͫͭͭ͊

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔͔͍ͨͪͦ͒͊

˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘ 
͔ͦͭͣͤ· 
͔͔͍ͨͪͦ͒͊
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ˢ ͔ͤ ͫͦ͋ͪ͊ͭΈ ͙͡ ͍͔ͫ ͍ ͦ͒ͤͦͣ ͔͔ͣͫͭΚ

ˣ͙͍ͦͪͦ͊͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ м

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ м

˿͙͙͔ͨͫ͊ͤ 
͔͍ͫͪ͒ͫͭ ͫͦ ͫ;͔ͭ͊ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˻͍ͭͨͪ͊͊͟ 
͍͔͔͙ͯ͒ͦͣͤ͡Ύ

˿͔͚ͭͭΣ 
ͣ͊ͪ΄͙ͪͯͭ͊͘ͼ͙ΎΣ 

͎͔͎͊ͪ͊ͼ͙ΎΣ ͍͔ͦͤͪͭ͊͟ͼ͙Ύ

˾͙͍͊͋ͦͪͦ͊͘͟͟͡ 
͔͍ͫͪ͒ͫͭ 
͍͙͔ͦͭͨͪ͊ͭ͡Ύ

˽͍͔ͪͦͪ͊͟ 
͔ͨ͊ͭ͗͊͡ н

˽͔͔͍ͪͦ͒ 
͔ͨ͊ͪͭͤͪͯ н

˻͔ͨͪ͊ͼ͙͙ 
͋Ήͦ͟ͺ͙ͫ͊
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͔͎̆ͦͪͦͪ͊ͺ͙Ύ ͍ ͙͎͔ͭͦ

Exactly once

͔͔́ͪ͋ͯͭͫΎ ͊ͯͪ͊ͭͤ͊͟͟Ύ 

͚ͤ͊ͫͭͪͦ͊͟ ͊͟͟ Kafka ͟ ͙͔ͤͭ͊͡Σ 

ͭ͊͟ ͙ TransactionManager͍ Spring.

˨͔͔͙͙ͭͪͣͤͣ͘ ΄͎͍͊ͦ


