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Microservices
Architecture .
- .

*Ubiquitous language
*Entity

*Value object
Domain services
Application service
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SAGA pattern was first introduced to the world in 1987 by Hector
Garcia-Molina and Kenneth Salem in an article named SAGAS.

based architecture

SAGAS

Hector Garcia-Molina
Kenneth Salem

Department of Computer Science
Princeton University
Princeton, N J 08544

Abstract

Long lived transactions {(LLTs) hold on to
database resources for relatively long periods of
time, sigmficantly delaymng the termunation of
shorter and more common transactions To
alleviate these problems we propose the notion of
a saga A LLT 1s a saga if 1t can be written as a
sequence of transactions that can be interleaved
with other transactions The database manage-
ment system guarantees that either all the tran-
sactions 1n a saga are successfully completed or

ISI-EA.Data Integrity in MSA. 14070130

the majority of other transactions either because
1t accesses many database objects, 1t has lengthy
computations, 1t pauses for inputs from the users,
or a combination of these factors Examples of
LLTs are transactions to produce monthly
account statements at a bank, transactions to
process claims at an insurance company, and
transactions to collect statistics over an entire
database [Gray8la)

In most LLTs pr t serious perfor-
mance problems Since they are transactions, the
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1n microservice

Data consistency
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SAGA )5 (8L 63w (46,9 93

assumption 1 : for n>0 if T(n+1) fails then all T(1)..T(n) should be failed
=>All C(1)..C(n) must be called.

assumption 2: compensation service must be idempotent and can not abort,
they must be retried until succussed.
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SAGA - Orchestration-Based SAGA

Create Order

do Payment

N

Orchestrator

result: Success | Fail

Cancel Order
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SAGA - Choreography-Based SAGA

Send failed order notification to customer

ISI-EA. Data Integrity in MSA. 140710130

Order Created

V

Order events channal

Credit Limit Exceeded

Listen
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send order to resturant
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T SAGA > Isolation I (Sl

*Atomicity: All transactions should be executed or all compensated.
*Consistency: SAGA has two referential integrities: first, integrity within all microservices handled by local databases; second,
integrity between microservices that handle the application.

*Durability: Handled by local databases

For reasons as illustrated in the table below, we have a lack of Isolation in SAGA:

based architecture

one microservice reads the data that can be changed with other
microservice:
update 1- T(i) reads data
2-T(j) changes that data
3-T(i) changes the data = >T(j) will lose the data

microservice one writes the data; another one reads the data; then
microservice one compensate the transaction :
Dirty Reads 1- T(i) writes the data
2-T(j) reads the data
3-T(i) compensates the transaction =>T(j) does not have a valid data

1n microservice

1- T(i) reads the data
Non - repeatable/fuzzy reads = 2-T(k) writes the data
3-T(j) reads =>T(i) and T(j) have a different
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ORDER_CREATE

0 l ORDER_CREATED ORDER_PAID ORDER_PREPARED

(2 O O

Order service > Payment service | > Rzztzi:;nt > Delivery service

N1

5

ORDER_DELIVERED
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Replicators : . it
Customize settings Cancel 1

Cluster settings

replication.factor
1
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@ For verifying high availability required by use cases in a production environment, start your Enterprise trial by adding X 8
Bitare more brokers to your cluster and increasing your topic replication factor. .E
N
Y 2
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~ Topic name* @ 9 2
Connect first Topic sllmmary 3 ‘E
ksqlDB ~Number of partitions* @ 3 .S
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{
ag\

ISI-EA.Data Integrity in MSA. 14070130



(Maven Dependency )csgy i jauwl 5 585
x )0 )

<dependency>
<groupld>org.apache.kafka</groupld>
<artifactld>kafka-streams</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-stream</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-stream-binder-kafka</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.cloud</groupld>
<artifactld>spring-cloud-stream-binder-kafka-streams</artifactld>
</dependency>
ISI-EA. Data Integrity in MSA. 140710130
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o3lw domain model

@Data@AllArgsConstructor@
@NoArgsConstructorpublic
class Customer {
private String name;
private String cardNo;
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> Topic y,=s

public interface Topics {
String FAILED _PAYMENT="failed _payment_orders";
String DELIVARABLE_ORDER="delivarable orders",;
String DELIVARABLE_ORDERS="delivarable_orders";
String PENDING_ORDERS="pending_orders";
String

SUCCESS_PAYMENT_ ORDERS="success payment_orders";

}
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> Topic y,=s

public interface Topics {
String FAILED _PAYMENT="failed payment_orders";
String DELIVARABLE_ORDER="delivarable_orders";
String DELIVARABLE_ORDERS="delivarable_orders";
String PENDING_ORDERS="pending_orders";
String

SUCCESS_PAYMENT_ORDERS="success _payment_orders";

}
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order service (gjlw o3lu

@Service
public class OrderService {
@Autowired private KafkaTemplate<String, Order>
kafkaTemplate;
public Order registerOrder(Order order){
ListenableFuture<SendResult<String, Order>> future
= kafkaTemplate.send(Topics.PENDING_ORDERS, order);
return order;
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Listener (g w S digad (gjlw o5ly

public ConsumerFactory<String, Order> consumerFactory() {
return new DefaultKafkaConsumerFactory<>(consumerConfigs());

}

i)
ﬁmpor't org.springframework.kafka.support.serializer.JsonDeserializer; Q
import java.util.HashMap; i
import java.util.Map; E
@Configuration $ 8
public class PaymentlListener { P .4:
@value("${spring.kafka.bootstrap-servers}") -’; %
private String bootstrapServers; o [
s
@Autowired 3 ,.s
private KafkaTemplate<String, Order»> kafkaTemplate; O
. . . N . . . . . %) 2
@Kafkalistener(topics = Topics.FAILED PAYMENT, groupId = "order"” ,containerFactory = "kafkalistenerContainerfactory” ) - (5]
public void listenToFailedPayments( Order order) { ,_Q
System.out.println{"we have failed ordered and going rollback the order : " + order); o
kafkaTemplate.send(Topics.DELIVARABLE_ORDER, order); j 1)
1 .
@Bean E
public Map<String, Object> consumerConfigs() { 3 o
JsonDeserializer<HeaderEnricher.Container> deserializer = new JsonDeserializer<»(HeaderEnricher.Container.class); w 7))
deserializer.setRemoveTypeHeaders(false); 9 (=)
deserializer.addTrustedPackages("*"); i
deserializer.setUseTypeMapperForKey(true); g Q
Map«<String, Object> props = new HashMap<>(): A=
props.put(ConsumerConfig.BOOTSTRAP_SERVERS_CONFIG, E
bootstrapServers); o :
props.put(ConsumerConfig.KEY_DESERIALIZER_CLASS_CONFIG, 3 =
StringDeserializer.class); . >
props.put({ConsumerConfig.VALUE_DESERIALIZER_CLASS CONFIG, JsonDeserializer.class); Q0
props.put(JsonDeserializer.TRUSTED PACKAGES, Order.class.getPackage().getName()); x 5
props.put(JsonDeserializer.VALUE_DEFAULT_TYPE, Order.class); L d
props.put(JsonDeserializer.USE_TYPE_INFO_HEADERS, "false"); ,9
7))
return props; g
}
N 3
@Bean i [+
ag\ g

}
ISI-EA. Data Integrity in MSA. 140710130




based architecture

. *
L,guf bo )
linkedin: https://www.linkedin.com/in/reza-ganji-a131253a/

Dzone :DZone: Programming & DevOps news, tutorials & tools

in microservice

GitHub :https://github.com/rezaganjis

email : ganji@tosan.com ,rezaganjis@gmail.com

Data consistency

A.
;
2
8
’_)\
i
2
v
3
4
X
g

ISI-EA. Data Integrity in MSA. 140710130


https://dzone.com/users/4496405/rezaganjis.html
mailto:%7Bganji@tosan.com

Ol Sailoygdil ¢pazul ilojw (gyleso uaaii 69,5 4
]

il g laxe aass 59,8
Ol Sleyghil yaorel

O3

[
jeo)

olaygy g Ll

based architecture

ojlw (g lens (paais 09,3

S lane s S (550,25 1olsl2 26 phpme ] j mispess s ann 1 hashs Comely e
A 593¢e pleal

ONUT Gl 9yma Hlsec 13 1S0 W3 lasbiusl b (ol

oS L&) = )53 leduus

ITAIT 2250 (g lann b (alil el (5)lame 3 (sl (5908 (R iuuilid sl S50

o oS 18y e abys 681 Léydge>
las gdgaim, Gl 5o Jlszus Jooi ITAIT g ITIL )3 (ilojls (5 leme askilh Jlas Joi 9 Hlojlw (5 lane
il ey shazsane oui (%9951 349 5 &1 Jsie

1n microservice

Laded gglivlas 82,0 )lens
oS B, iS5

\ www.isi-ea.ir

O www.isi-ea.ir

ISI-EA.Data Integrity in MSA. 14070130

Data consistency

U9yw9ySa0 p) 0 SIS lao 53 1B 0313 Cugmole>



