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O que e Event
Sourcing??



Capture all changes to an
application state as a
seguence of events.
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Event Sourcing

- Padrao de arquitetura

- Apareceu pela primeira vez em um artigo de Martin Fowler em 2005
- Aentidade tem um estado inicial

- O estadoinicial s6 pode ser alterado por eventos

- Tudo é uma stream de eventos

- Base de padroes como Flux e Redux
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O gque isso implica?



O que isso implica?

- Facilidade de debugging

- Log automatico

- Capacidade de desfazer alteracoes de forma simples
- Reconstrucao de estados anteriores!
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O que isso implica?

- Facilidade de debugging
- Logautomatico
- Capacidade de desfazer alteracoes de forma simples
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Viagem no tempo!
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“We can query an application's state to find
out the current state of the world, and this
answers many questions. However there are

times when we don't just want to see where
we are, we also want to know how we got
there.”

Martin Fowler, 20065
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Um guia simples

- Todaentidade comeca com um estado inicial

- Todaentidade comeca com um array de eventos
- Um unico evento "criado" deve estar presente

- O estado final é obtido a partir da reducao do array de eventos
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Um exemplo pratico



Controle de rotas de navios
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Controle de rotas de navios

Navio:
ID: 1bef45¢c
Nome: Black Pearl
Events: []
Estado: {
Loc: null
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Controle de rotas de navios

ID: 1abc34f

Nome: criado ,
Loc: Santos '
Data: 2018-11-05

_________________________

Navio:
ID: 1bef45¢c
Nome: Black Pearl
Events: [ criado ]
Estado: {
Loc: Santos
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Controle de rotas de navios

ID: 9d84bc4

Nome: aportou !
Loc: Roterdam '
Data: 2018-11-10 |

_________________________

Navio:
ID: 1bef45c

1
1
Nome: Black Pearl :
Events: [ criado ] I
Estado: { 1
Loc: Santos :
1
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Controle de rotas de navios

! Evento: :
| - ID:9d84bc4 ]
i - Nome: aportou !
i - Loc:Roterdam !
' . Data: 2018-11-10 ! 4
I L ,g ) )3
0000
T | F--=-=========
1 Navio: | I Navio:
I ID: 1befd5c l ' ID: 1befa5c
I Nome: Black Pearl : : Nome: Black Pearl
: Events: [ criado ] I I Events: [
1 Estado: { I ' criado,
I Loc: Santos J ! aportou
I ! :
| } 1 1]
""""""" I Estado: {
: Loc: Roterdam
1}
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Estado
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Anatomia de uma entidade XY

{
_id: '1ebcef2427586bef"',
= ID eVen L]
. -~ {
- Propriedades estaticas id: 'debcef24bac36bfo’,
_ Array de eventos name: 'ship-arrived-at-port',
data: {
- Objetodeestado portName: 'Roterdam’
_ H b }I
Data de criacao timestamp: '2018-11-10T21:45:00",
- Datadaultima modificacao user: 'lsantos’
- a2 b
- Datadaremocao (se aplicavel) 1,
state: {
id: 'l1ebcef2427586bef’,
name: 'Black Pearl',
createdAt: '2018-11-05T23:45:00"',
updatedAt: '2018-11-10T21:45:00",
updatedBy: 'lsantos’,
deletedAt: null
b
/i
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Eventos



Anatomia de um evento

- ID 000
- Datadecriacao
- ID dousuario que o criou {
- Dados que foram modificados id: '4debcef24bac36bf0',
name: 'ship-arrived-at-port',
data: {
portName: 'Roterdam'
|

timestamp: '2018-11-10T21:45:00",
user: 'lsantos'
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Reducers



Reducers

Estado

inicial
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Reducers

Estado Aplica Evento Novo

estado

inicial >sta
inicial
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Reducers

Estado Aplica Evento Novo

estado

inicial >sta
inicial
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Reducers

Estado Aplica Evento Novo Apds aplicar todos os eventos
inicial estado —> ...

inicial
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D.D.D

Domain Driven Design




- Descrigdo de eventos
- Classes de erro
- Cria eventos

- Classes de ajuda
- Libs genéricas

@khaosdoctor

Domain Bus

Utility Bus

Internet / User

Request

- Server
- Arquivos de rotas
- Formatacao de erros

- Handlers de rotas
- Manipula Data Layer
- Repassa eventos para Data Layer

- Conexdes DB / Clients
- Aplica os eventos no estado
- Manipulagao de DB
- Queries / Comandos

Consome— Presentation Layer
I )
Manda para Services
Consome—| Service Layer
Busca no banco
Consome— Data Layer
Y \
Cloud / APIs FileSystem

@ [santos.me

Database
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Por que Typescript?




Por que Typescript?

Tipos ajudam a saber o retorno de cada funcao

Evita erros em runtime
- Entidades tém estados iniciais e finais bem definidos
- Eventos tém tipos definidos e precisam seguir uma interface

Tipagem ajuda a manter conceitos de PO.O
Intellisense no VSCode <3
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interface IEvent<TData> {
id: string
name: string,
data: TData,
timestamp: Date

1y

export class ShipArrivedEvent<InitialData> implements IEvent<InitialData> {
readonly id: string
static readonly name: string = 'ship-arrived-at-port'
readonly data: TData

' ' m eve ﬂ tO readonly timestamp: Date
constructor(data: InitialData, user: string) {

this.id = new ObjectId().toHexString()
this.data = data

this.user = user

this.timestamp = new Date()

by

static commit (state: Ship, event: ShipArrivedEvent): Ship {
state.portName = event.data.portName
state.updatedAt = event.timestamp
state.updatedBy = event.user
return state



import ShipArrivedAtPortEvent from './ShipArrivedAtPortEvent'
import ShipWasCreatedEvent from './ShipWasCreatedEvent'

export default class Ship {
name: string | null = null
portName: string | null = null
updatedAt: Date | null = null
updatedBy: string | null = null

static create(name: string, user: string) {

return [
I I . a new ShipWasCreatedEvent({ name }, user)
1

iy

°
checkInPort (portName: string, user: string) {
cnhilidage
new ShipArrivedAtPortEvent({ portName }, user)
]
I

get state() {
return {
name: this.name,
portName: this.portName,
updatedAt: this.updatedAt,
updatedBy: this.updatedBy
b
b2
b2



import cloneDeep from 'lodash.clonedeep’

interface ICommitFunction<Entity, Event> {
(state: Entity, event: Event): Entity
}

interface IEvent<TData> {
id: string
name: string,
data: TData,
timestamp: Date

}

export class Reducer<kEntityInterface> {

red l | Ce r private knownEvents: { [ key: string ]: ICommitFunction<EntityInterface, any> }

constructor(knownEvents: { [ key: string ]: ICommitFunction<EntityInterface, any> }) {
this.knownEvents = knownEvents

i

reduce(state: EntityInterface, events: IEvent<any>[]): EntityInterface {
return events.reduce<EntityInterface>((state: EntityInterface, event: IEvent<any>) => {
const clonedState = cloneDeep(state)
return this.knownEvents[ event.name ](clonedState, event)
}, state)
b
¥



import { Reducer } from './reducer'
import Ship from './ship'
import { ShipWasCreatedEvent, ShipArrivedEvent } from './events'

const shipReducer = new Reducer<Ship>({
[ShipWasCreatedEvent.name]: ShipWasCreatedEvent.commit,
[ShipArrivedEvent.name]: ShipArrivedEvent.commit

)
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XX

const events = [
...Ship.create('Black Pearl', 'lsantos'),
...Ship.checkInPort('Santos', 'lsantos')

]
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const ship = shipReducer.reduce(new Ship(), events)
console.log(ship.state)
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Muito complicado...



TARDIS

https://github.com/nxcd/tardis

—/NA\R/A\ D ODC

https://github.com/nxcd/paradox
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Reducer?




import { Reducer } from '@nxcd/tardis'’
import Ship from './Person'
import ShipWasCreated from './PersonWasCreatedEvent'

const shipReducer = new Reducer<Ship>({
[ShipWasCreated.eventName]: ShipWasCreated.commit

)
const events = [ ...Ship.create('Black Pearl', 'lsantos') ]

const ship = shipReducer.reduce(new Ship(), events)
console.log(ship.state)
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E para salvar isso tudo?



{

"_id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"events" : [{

1l

"id" : "5bd37ca5e94b6c0680d31b05",
"name" : "production-order-was-created",
"data" : {
"id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"createdAt" : ISODate("2018-11-20T00:00:00.000-02:00"),
"product™ : o
"id"™ : "PRODUTOXPTO",
"description" : "Rolo de pléastico",
"conversionType" : "D"
}
b
"timestamp" : ISODate("2018-10-26T17:44:21.282-03:00"),
"user" : "lsantos"

"id" : "5bd37d1be94b6c0680d31b06",
"name" : "production-order-status-was-updated",
Zcdatati Al
"status" : "producing"
hin
"timestamp" : ISODate("2018-10-26T17:46:19.494-03:00"),
fuser® R tlisantost

’

"state" : {

"id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"product" : {
"parentProduct" : null,
"id" : "PRODUTOXPTO",
"description" : "Rolo de pléastico",
"conversionFactor" : NumberInt("1000")
b
"producedAmount” : NumberInt("o0"),
"createdAt" : ISODate("2018-11-20T00:00:00.000-02:00"),
"status" : "producing",
"updatedAt" : ISODate("2018-10-26T17:46:19.494-03:00"),
"updatedBy" : "lsantos",
"deletedAt" : null



"_id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"events" : [{
"id" : "5bd37ca5e94b6c0680d31b05",
"name" : "production-order-was-created”,
"data" : {
"id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"createdAt" : ISODate("2018-11-20T00:00:00.000-02:00"),
"product™ : o
"id" : "PRODUTOXPTO",
"description” : "Rolo de plastico",
"conversionType" : "D"

H

b
"timestamp" : ISODate("2018-10-26T17:44:21.282-03:00"),

EventOS "user" : "lsantos"

"id" : "5bd37d1be94b6c0680d31b06",
"name" : "production-order-status-was-updated",
"data" : {
"status" : "producing"
hin
"timestamp" : ISODate("2018-10-26T17:46:19.494-03:00"),
fuser tlsantost
3ol e
"state" : {
"id" : ObjectId("5bd37ca5bfde5b0680325d59"),
"product" : {
"parentProduct" : null,
"id" : "PRODUTOXPTO",
"description" : "Rolo de plastico",

"conversionFactor" : NumberInt("1000")

Estado =

"producedAmount” : NumberInt("o0"),

"createdAt" : ISODate("2018-11-20T00:00:00.000-02:00"),
"status" : "producing",

"updatedAt" : ISODate("2018-10-26T17:46:19.494-03:00"),
"updatedBy" : "lsantos",

"deletedAt" : null



Nada é de graca

E possivel saber, exatamente, como uma entidade
estava em qualquer ponto do tempo

Logs nativos da implementacao

D.D.D forca atencao ao comportamento ao invés
daimplementacao

Event Streams, por sé permitirem insercao, sao
muito rapidas

Desenvolvimento utilizando DDD se torna muito
rapido apds o primeiro "set" estar pronto

Contras:

Falta de ferramentas com vasto tempo de
desenvolvimento
Nao existe muita teoria sobre o assunto
Custo de implementacao
Custo de inovacao, Event Sourcing é ainda muito
novo
Pode ser complicado a primeira vista
Limite (ajustavel) de 15Mb para documentos no
Mongo (1 evento pesa +/- 723B)
Entidades com muitos eventos podem causar dois
problemas (contornaveis)

- Estouro de tamanho de documento

- Demorano reduce
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- https://martinfowler.com/eaaDev/EventSourcing.html
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