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What we need?
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Monolith VS Micro-Service
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Inter-service Communication
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A big NO NO




REST API Call

PASSENGER

PASSENGER




Micro service spaghett




Reactive Manifesto




Event Driven Architecture

 Production, detection, consumption and reaction to events

* Services publish events when there iIs a state change
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Problem
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Kafka as a message bus

l Database | 7o
. /

https://www. confluent. io/blog/event-sourcing—cqrs—stream—processing—apache—kafka-whats—connection/



Event Sourcin

a core concept from DDD

Domain-Driven

o
/\ N Eric Evans




Active current record

BankAccount i BankAccount ! BankAccount I BankAccount
Account id : 3290 Account id : 3290 Account id : 3290 Account id : 3290

~owner : L. Martin ~owner : L. Martin -~ owner : L. Martin ~owner : O. Louig
amount : 20 amount : 30 amount : 10 amount : [0

1}

Current atate




Actual event happened

. BankAccountCreated '_ ‘: DepogitePerformed | ; OuwnerChanged | | WithdrawalPerformed;
| Accontid:3290 § | Accountid: 3290 | | Account id: 3290 | Accountid : 3290 |

i owner: L Martin t  amount:20 | owner:0.Paul § I amount : [0

no update, no delete
only append



Event sourcing like application

bank statement




Events

- History, can never be changed

ability

Y




Event Sourcing

- Define the aggregates, or domain entities
. ldentify domain events
. Capture all changes (commands) and convert them to domain events




Event Sourcing

Order Customer

Service Service

add event
find events Subscribe to events

ORDER table

=
lOrder 2345

STATUS TOTAL

OrderCreated

ACCEPTED 84044.30 Order Approved

OrderShipped

e o o —— — —— — — — —



http://eventuate.io/whyeventsourcing.html
http://eventuate.io/whyeventsourcing.html

Update an order

events = findEvents(orderlid)

Update Order Order Updated
—— replay(events) event Event

Subscriber

newEvents = update()

save(newEvents)



http://eventuate.io/whyeventsourcing.html
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Benefits

- 100% accurate audit logging

- casy debugging
- real time stream processing

W

L
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But!

- What’s the total amount of all transaction from this month?
- Search all products with the brand Gucci and cost less than




Oh dear !
ICA GREAT AGA!







CORS

command -> write/append

C




Traditional approach



https://martinfowler.com/bliki/CQRS.html
https://martinfowler.com/bliki/CQRS.html
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Lagom

.- From Lightbend, a Scala company




Lagom Technology Stack

cassandra




APl Overview

. Service API
Asynchronous streaming between services

Synchronous request-response calls

. Persistence API

- Event-sourced persistent, CQRS read-side support

L



Actor Model

Actor System




[et’s Demo




Service API

Declaration of Service Descriptors

|/ %k
* The friend service.
¥/
public interface FriendService extends Service {

ServiceCall<NotUsed, User> getUser(String userlId);

ServiceCall<User, Done> createUser();

ServiceCall<FriendId, NotUsed> addFriend(String userId);
ServiceCall<NotUsed, PSequence<String>> getFollowers(String userId);

@Override
default Descriptor descriptor() {
// @formatter:off
return named( s: "friendservice").withCalls(
Service.restCall(Method.GET, s: "/api/users/:userId", this::getUser),
Service.pathCall( s: "/api/users", this::createUser),
Service.pathCall( s: "/api/users/:userld/friends", this::addFriend),

Service.pathCall( s: "/api/users/:userld/followers", this::getFollowers)
) .withAutoAcl(true);
// @formatter:on

}




Service API

Implementation of HelloService

public class FriendServiceImpl implements FriendService {

private final PersistentEntityRegistry persistentEntities;
private final CassandraSession db;

@Inject
public FriendServiceImpl(PersistentEntityRegistry persistentEntities, ReadSide readSide,
| CassandraSession db) {
this.persistentEntities = persistentEntities;
this.db = db;

persistentEntities.register(FriendEntity.class);
readSide. register(FriendEventProcessor.class);

@Override
public ServiceCall<User, Done> createUser() {
return request — {
return friendEntityRef(request.userId).ask(new CreateUser(request))
.thenApply(ack —> Done.getInstance());
&

}

@Override
public ServiceCall<FriendId, NotUsed> addFriend(String userId) {
return request — {
return friendEntityRef(userId).ask(new AddFriend(request.friendId))
.thenApply(ack —> NotUsed.getInstance());
};

}




Persistence API

CreateUser Command handler

public class FriendEntity extends PersistentEntity<FriendCommand, FriendEvent, FriendState> {

@Override

public Behavior initialBehavior(Optional<FriendState> snapshotState) {
BehaviorBuilder b = newBehaviorBuilder(snapshotState.orElse(new FriendState(Optional.empty())));

b.setCommandHandler(CreateUser.class, (cmd, ctx) —> {
if (state().user.isPresent()) {
ctx.invalidCommand("User " + entityId() + " is already created");
return ctx.done();
} else {
User user = cmd.user;
List<FriendEvent> events = new ArrayList<~>();]
events.add(new UserCreated(user.userId, user.name));
for (String friendId : user.friends) {
events.add(new FriendAdded(user.userId, friendId));
}
return ctx.thenPersistAll(events, () —> ctx.reply(Done.getInstance()));
}
3

b.setEventHandler(UserCreated.class,
evt —> new FriendState(Optional.of(new User(evt.userId, evt.name))));




Persistence API

AddFriend Command and GetUser Command Handler

b.setCommandHandler(AddFriend.class, (cmd, ctx) — {

if (!state().user.isPresent()) {
ctx.invalidCommand("User " + entityId() + " is not created");
return ctx.done();

} else if (state().user.get().friends.contains(cmd.friendUserId)) {
ctx. reply(Done.getInstance());
return ctx.done();

} else {

}

return (new FriendAdded(getUserId(), cmd.friendUserId), evt —>
(Done.getInstance()));
});

b.setEventHandler(FriendAdded.class, evt —> state().addFriend(evt.friendId));

b.setReadOnlyCommandHandler(GetUser.class, (cmd, ctx) —> {
ctx.reply(new GetUserReply(state().user));

});



Persistence API

CQRS Read Side Support Definition

public class FriendEventProcessor extends ReadSideProcessor<FriendEvent> {

private final CassandraSession session;
private final CassandraReadSide readSide;

private PreparedStatement writeFollowers = null; // initialized in prepare

@Inject
- public FriendEventProcessor(CassandraSession session, CassandraReadSide readSide) {
this.session = session;
this.readSide = readSide;

-}

private void setWriteFollowers(PreparedStatement writeFollowers) { this.writeFollowers = writeFollowers; }

@Override
public PSequence<AggregateEventTag<FriendEvent>> aggregateTags() {
return TreePVector.singleton(FriendEventTag.INSTANCE);

}

@Override
public ReadSideHandler<FriendEvent> buildHandler() {
return readSide.<~>builder( s: "friend_offset")
.setGlobalPrepare(this::prepareCreateTables)
.setPrepare((ignored) —> prepareWriteFollowers())
.setEventHandler(FriendAdded.class, this::processFriendChanged)
.build();




Persistence API

View update based on FriendAdded event
@Override

public ReadSideHandler<FriendEvent> buildHandler() {
return readSide.<~>builder( s: "friend_offset")

.setGlobalPrepare(this::prepareCreateTables)

.setPrepare((ignored) -> prepareWriteFollowers())
.setEventHandler(FriendAdded.class, this::processFriendChanged)
build();

}

private CompletionStage<Done> prepareCreateTables() {
// @formatter:off
return session.executeCreateTable(

stmt: "CREATE TABLE IF NOT EXISTS follower ("
+ "userId text, followedBy text, "

+ "PRIMARY KEY (userId, followedBy))");
// @formatter:on
}

private CompletionStage<Done> prepareWriteFollowers() {
setWriteFollowers(ps);

return Done.getInstance();
});

return session.prepare( stmt: "INSERT INTO follower (userId, followedBy) VALUES (?, ?)").thenApply(ps — {
}
®

private CompletionStage<List<BoundStatement>> processFriendChanged(FriendAdded event) {
BoundStatement bindWriteFollowers = writeFollowers.bind();
bindWriteFollowers.setString("userId"”, event.friendId);

bindWriteFollowers.setString("followedBy", event.userId);
return completedStatement(bindWriteFollowers);



RGBS

®» | Dublin, Ireland

QUESTIONS?





