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» All code in one place -> hard to refactoring/legacy
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Service-oriented architecture

Human user
Consumer
Enterprise Service Bus
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SOA vs MSA

2000's
SERVICE ORIENTED ARCRITECTURE

2010's
MICROSERVIGES ARCRITECTURE




Communication

>
29
25
S o
~ 9
D'G)
L




Request Execution Path

i



Request Execution Path

i




Request Execution Path

APl Gateway |%'> '




Request Execution Path




Service splitting




Service splitting

» Business context / Reusage /
DRY



Service splitting

» Business context / Reusage /
DRY

» Internal communications



Service splitting

» Business context / Reusage /
DRY

» Internal communications
» One DB for transactions
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» Overhead costs on communication
» CI/CD is important and should invest time

» Infra iIs more important (docker / orchestration / service
discovery / secure store (vault) / tracing / monitoring /
logging) and should invest time

» Organization
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Downtime of one service will not down whole system
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Independent development/deploy

54 total 12 total 18 total
v1.9.2 v1.5.0
v1.9.1 = v1.1.0 - v1.4.0
v1.9.0 V103 - v1.2.0
v1.8.0 v1.0.2 v2.0.0 v1.1.0
v1.7.4 = v1.0.1 v1.2.1 - v1.0.1
: v1.0.0 v1.2.0 v1.0.0
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Maintainability

» 100500 repositories






Dependency control



One shared package




Versions usage




SemVer

Minor Patch
bcC bcC

Major



@f/common:*1.0.0
@f/rpc-server:*1.0.0
@f/http-server:*2.0.0

@f/rpc-auth:*3.0.0




Invert you deps to packages

@f/mongodb | | mongodb:A3.1.4 | |- Mongodb.mapper.ts
- mongodb.service.ts

- mongodb-migration.service.ts




Static versions for external

external1:1.0.0
external2:1.0.0






Database



Technological heterogeneity

Document DB Graph DB
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Problem with Distributed

Profile:
userld
departmentid
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» Denormalization, store one data in different services
» RPC to service when you needed data
» Merge two different databases to one, when it's needed



Migration

User:
- userld
- firstName

- lastName




Migration

User:
- userld
- firstName

Profile:
- profileld

- userld
- firstName
- lastName

- lastName




Migration

User:
- userld
- firstName

Profile:
- profileld

- userld
- firstName
- lastName

- lastName




User




Profile

Account

How to rollback?




Profile

Account

How to rollback?







Internal communication in MSA
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» Protocol
» Data validation
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» It's not strict

» No protocol

» No generation for clients & servers
» Slow serialization/deserialization

» Traffic, because it's not binary
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But what is requirements?

» Strict

» One protocol generation for both client and server
» Codegen for any language

» Performance ;)



Thrift / FlatsBuffers / Protocol Buffers

Protocol definitions E> Cod " E>
In DSL 0de-g¢e



Apache Thrift

enum Operation A
PLUS = 1,
}

struct Work {
1: 132 numl = 0,
2: 132 num2,
3: Operation op,

}

exception InvalidOperation {
1: 132 whatOp,
2: string why

}

service Calculator A
164 plus(1:132 numl, 2:132 num2),
132 calculate(1l:Work w) throws (1:InvalidOperation ouch),

}
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— MenBuH KoHBen (Melvin E. Conway)"



OpraHusaunu, NpoeKTUpyLLMe CUCTEeMbl, OrpaHMY€EeHbl
IN3aUHOM, KOTOPbIU KONMUPYET CTPYKTYPY KOMMYHUKALIMMU B
3TOM OpraHM3aLMmMm.

— MenBuH KoHBen (Melvin E. Conway)"
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Handlers (Controller) : Service Layer : Data Mapping

REST E ,
: DB Layer
AMQP . Business logic

Storage Layer
RPC



GET /transaction/{id}

_____________q____________—_—_—_—_—_

Service Layer Data Mapping

______________h__________ I 4SS $NS S IS IS IS IS S s 020 .



GET /transaction/{id}

Handlers (Controller)

Data Mapping




GET /transaction/{id}
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Data Mapping




It can be more complex

_____________q______________________

Transaction

TransactionMapper




Data Transfer Object DTO

A data transfer object (DTO!'I2]) s an object that carries data between processes. The motivation for its use is that communication between
processes is usually done resorting to remote interfaces (e.g., web services), where each call is an expensive operation.

@Inject()
class HolyJSService A
@Inject
public readonly holyJSMapper: HolyJSMapper;

public async create(payload:-, ctx: Context): Promise<any> {
return await this.holyJSMapper.create(payload, ctx);
h


https://en.wikipedia.org/wiki/Data_transfer_object#cite_note-msdn-1
https://en.wikipedia.org/wiki/Data_transfer_object#cite_note-fowler-2

Don’t forget, Node is async language

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService HolyJSMapper



Don’t forget, Node is async language

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService HolyJSMapper



Don’t forget, Node is async language

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService




Don’t forget, Node is async language

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService
Request #2




Don’t forget, Node is async language

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService
Request #2
Request #3
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Handlers (Controller)

Request #1

Statefull

Service Layer

HolyJSService#

HolyJSService#2

HolyJSService#3

Data Mapping

HolyJSMapper
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Statefull

Handlers (Controller) Service Layer Data Mapping

Request #1 HolyJSService#1
Request #2 HolyJSService#2

Request #3 HolyJSService#3
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Statefull Service

abstract class AbstractService {
protected requestId: string;
protected userlId: string;
protected userAgent: string;

public setRequestId(requestId: string) { this.requestId = requestld; }
public setUserId(userId: string) { this.userId = userld; }
public setUserAgent(userAgent: string) { this.userAgent = userAgent; }

}

@Inject()

class HolyJSService extends AbstractService A
@Inject
public readonly holyJSMapper: HolyJSMapper;

public async create(payload: any): Promise<any> {
return await this.holyJSMapper.create(payload);
}
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Statefull Service

export const create = httpHandler(async (req: Request, res: Response) => {
const holyjsService: HolyJlSService = Container.get(HolyJlSService);
populateServiceFromRequest (

res.status(201).json(
awalt holyjsService.create(req.body, createContextFromHttpRequest(req))
) ;



Stateless
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Stateless

Handlers (Controller) Service Layer Data Mapping

| Request#1
Request H2 HolydSService#0
|_Request#3

ASYNC(Context) HolyJSMapper

ASYNC(Context)
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Context

type Context = {
userAgent: string;
requestId: string;
currentUserId: string;

b

export const createContext = (req: Request): Context => ({
userAgent: <string>req.headers['user-agent'],

requestId: <string>req.headers|['X-Request-Id'],

currentUserId: <string>req.headers['X-Current-User-Id']

r);



Stateless Service

@Inject()
class HolyJlSService {
@Inject
public readonly holyJSMapper: HolyJSMapper;

public async create(payload: any,|lSi%@: Context): Promise<any> {
return await this.holyJSMapper.create(payload, Ea8) ;
}



Usage of stateless Service

const holyjsService: HolyJlSService = Container.get(HolyJlSService);

export const create = httpHandler(async (req: Request, res: Response) => {
res.status(201).json(
awalit holyjsService.create(reqg.body, createContextFromHttpRequest(req))
) ;

r);



REST + AMQP

# transaction.amqgp.handler.ts
const holyjsService: HolyJSService = Container.get(HolyJSService);

export const create = amgpHandler(async (req: Request, res: Response) => {

res.status(201).json(
awalt holyjsService.create(req.body, createContextFromHttpRequest(req))

) ;
r);

# transaction.rest.handler.ts

const holyjsService: HolyJSService = Container.get(HolyJSService);

export const create = amgpHandler(async (req: AMQPRequest, res: AMQPResponse) => {
return await holyjsService.create(reqg.body, createContextFromAmgpRequest(req))

r);




Context Handling

D Service
REST
Context(
X-Request-Id=...
X-Trace-ld=...
X-Current-User-ld=...

RPC
D Service

Rever Pr()xy







MicroService + Service
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interface RBACServiceInterface {

}

isAllowed(ctx: Context, resource: string, action?: string);



Java

JavaScript
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interface RBACServicelnterface {
isAllowed(ctx: Context, resource: string, action?: string);
filter(ctx: Context, query: any, resource: string, action: string);
condition(ctx: Context, query: any, resource: string, action: string);

But we cannot use RPC for filter @&

But we cannot use RPC for condition &



We are using GitLab

\’ GitLab

detalls In discussion zone
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Support Complexity
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#2 Better performance
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Use
microservices?

positive > negative
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