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Agile delivery

Amazon, Google, Netflix, Facebook, Twitter= HOtL} X H{ZE71Q?

Company Deploy Frequency Deploy Lead Time Reliability Customer
Responsiveness

Amazon 23,000 / day Minutes High High
Google 5,500 / day Minutes High High
Netflix 500 / day Minutes High High

Facebook 1/ day Hours High High
Twitter 3 / week Hours High High

Typical enterprise Once every 9 months Months or quarters Low / Medium Low / Medium

ZX: =AM The Phoenix Project
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First, What it is Not: A Monolithic
Architecture

An Enterprise Application or Suite

Database



Anatomy of a Monolithic Architecture

Good initially because interaction is easy

But, ease of interaction results in many
inter-dependencies

Over time, coupling becomes tighter and
tighter

Change to one Component...

...require changes in many

Opportunity
h Mgmt
Order
Capture
/ Payment

| —

h P =
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Customer Fulfillment Order Opportunlty Inventory
Data Data Data Data Data

Payment
Data



Drawbacks of a Monolithic Architecture

Size matters, costs grow as they grow

Opportunity

Order

Capture
Payment

Fulfilment ]
- L@

[
Customer Fulfillment Order Opportumty Inventory Payment
Data Data Data
Data Data Data

Large code base

Overloaded IDE(Integrated development
environment), web container, etc.

Deployment of any change requires
redeploying everything

Only scales in one dimension

You are committed to the technology stack

Becomes an obstacle to scaling
development



In Contrast: A Microservice Architecture

Service-oriented architecture of loosely coupled elements with bounded contexts

Break each function into
separate deployment stacks

» Separate database

» Separate Servers running any
technology

* Local or wide-area network

Order

/ Capture

Customer
L Mgmt o/ .

Fulfillment / Payment

Inventory .
Mgme —/ Opﬁxﬁ? v )



Anatomy of Microservice Architecture

Isolation is the name of the game

Browsers / Mobile Apps

Service-oriented architecture

// \ // \
Loosely coupled elements Y, Y,
i ( Order >—N Payment N
* Interaction only through / \ . Capure \ /
HTTP/REST / \\ \
_ { Customer )
» Or asynchronous streaming / L Mgmt
messaging \ /
\ / \ / \
/ \ / \
| ( Fulfilment C Inventory )
Data Stream topic | \ / \ Mgmt /

\ / \ /



Loosely-Coupled Interaction via
HTTP/REST

REST APIs must be stable and hide internals

In-bound

Client-oriented REST APIs hide the i
internal implementation of the service / Order
o Capture - our Get / product availability _ \
adaptor <& " adaptor
. . . Stable JSON Representation /\_Inventory
Client ignore parts of representations they gmt
don’t understand

Only additive changes allowed

Internel
Database
Structure

10



Loosely-Coupled Interaction via
Asynchronous Messaging

Data streaming can decouple database with shared data

Asynchronous messaging(streaming)
» Operation in near real-time

+ Decouples “timing”

Data streams hide the internal
implementation of the service

Client ignore parts of the stream they
don’t understand

Internal o
Database adaptor

Structure / Customer
\ Mgmt out/-

bound
. / adaptor

Data Stream topic ‘

n-bound
adaptor

Orde >
Capture  out-

bound
adaptor

In-bound
adaptor

Simplified and \ Fulflment g
Stable JSON acontor
Representation
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Microservice Architecture benefits

Smaller is better

Smaller, independent code base is easier to
understand

IDE and app startup are faster

Simpler deployment and testing of just the
changed service

Improved fault isolation

Not committed to one technology stack

Testing can be automated since all features are
exposed as services

Monolithic

Fulfillment

Opportunity
Mgmt

Payment



Microservice Architecture

Updating one service doesn’t i bound

. . y | adaptor
require changing others oo { Limitation

out-

. \ bound
Bllllng ) adaptor
out- <
bound
adaptor

Ability to upgrade the tech

stack

(HWISWIDBMS/NW)

Of each service

independently out- [

bound adaptor
aqaptor R

< Cust(?Zr )

EGood fault isolation

ESmaller, simpler code base

EOptions for scaling
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Drawbacks to a Microservice

Architecture

Distributed computing adds complexity and slow down initial development

In-bound
adaptor

Iﬁ—bound / Order

out- In-bound
bound adaptor
adaptor c

Fulfillment

dapt
’ ap;\or ot Capture
/ Customer l;ound
{ " ,
Mgmt out adaprer /

bound

adaptor

Data Stream topic ‘

Dev tools not optimized for
distributed services

Testing can be more
complicated

Deployment and operations

are more complex

Where/How to decompose
the services?

Inter-service communication
complicates development

» Potentially unreliable connections require
fault tolerance

Maintaining consistency with
distributed transactions is hard

What about inter-service security?
Identity management?
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Micro Service Architecture
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Micro-Service Architec

* Mmicroservices.io

Motivating Solution
Pattern Patte
Solution A === ===~ + Solution B

ture Patterns

Application patterns

Monolit
architecture

architecture

Decompose by
business capabilty Tre—
Senice

Database architecture

Event
sourcing

|

Event-driven
architecture

Maintaining data consistency

Testing

le page
fragment
composition

Application Infrastructure patterns

Microservice Extemnalized
[ [ s kan
Cross-cutting concerns Security

Invocation
v w

[ vessagng

‘ Remote Procedure

Communication style

Client-side discovery ‘ Self registration

) p )

Observability

Infrastructure patterns

‘ Multiple Services

|« .. 4| Single Service per
per host s

Host

Serverless
deplayment

Deployment

Microservice patterns

Senvice registry

L] v
Server-side
discovery ‘ ‘ 3rd party registration

Discovery

Communication patterns

API gateway

Backend for front end

External API
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Netflix
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Video & Broadcasting

wss  verizonY GILT

Mobile Apps and Pure Play Video OTT- A From Monolithic to
Serverless Microservices Microservices
ﬁ @ "|ng le

loT Service . .
Serverless Microservices

MGP
Gaming Platform
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Eureka Server

Config Server

Admin Server

API
Server

Spring Cloud Feign

Hystrix + Eureka
+ Ribbon
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Microservices NPM-vingle-Packag
Name |
Microservice-action-reflector

Microservice-business-alert

Microservice-color-extractor

Microservice-dynamodb-stream»grocessor

Microservice-lambda-micr

Microservice-marketing-bot

rvice-templats

Microservice-search-interface

Microservice-spam-checker

Microservice-TrackTicket

Microservice-vingle-ads

Microservice-vingle-feed

Microservice-wingle
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Tip: monolithic and MSA

Aggregation
(HIolH &%)

Database
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Container / Packaging
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2

2 HEUA 75

JSP, Struts S Server-side rendering

WAS / WAR

Front 7t &=
MH|A 2 G| O] H|O| A

DevOps, PaaS (Grid Engine)
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MVVM, AJAX & Client-side rendering

Spring-Boot, Docker
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Comparison with SOA

Tradltlonal SOA

Messaging type Smart but dependency Iaden

ESB

Programming style Imperatwe model

Lines of code per service Hundreds or thousands of Iines
of code

Sta te State fu I

Messaglng type Synchronous walt to connect

Databases Large relational databases

Means of evolu‘tlon Each blg service evolves

Means of systemlc change Modlfy the monollth

Means of scaling Optlmlze the monollth

System-level awareness Less aware and event driven

MIGI’OSEWICES

Dumb fast messaglng (as W|th
Apache Kafka)

Reactlve actor prog rammlng

model that echoes agent-based
systems

100 or fewer Ilnes of code

Stateless

Asynchronous: publish and

subsc rlbe

NoSQL or micro- SQL databases

blended with conventional
databases

Functlonal

Each smaII service is |mmutab|e

and can be abandoned or
|gnored

Create a new service

Add more powerful services and
cluster by actl\.rlty

More aware and event drlven

Source: pwc
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MSA Trade-offs (from Martin Fowler)

Microservices provide benefits---

e Strong Module Boundaries: Microservices
reinforce modular structure, which is particularly
important for larger teams.

¢ [ndependent Deployment: Simple services are
easier to deploy, and since they are autonomous,
are less likely to cause system failures when they go
wrong.

Q +) O
e Technology Diversity: With microservices you

can mix multiple languages, development
frameworks and data-storage technologies.

--but come with costs

e Distribution: Distributed systems are harder to
program, since remote calls are slow and are always
at risk of failure,

e Eventual Consistency: Maintaining strong
consistency is extremely difficult for a distributed
system, which means everyone has to manage
eventual consistency.

= () ®

e Operational Complexity: You need a mature
operations team to manage lots of services, which
are being redeployed regularly.

23



MSA Trade-off

for less-complex systems, the extra
baggage required to manage
microservices reduces productivity

as complexity kicks in,

productivity starts falling

rapidly

the decreased coupling of
microservices reduces the
attenuation of productivity

Productivity
Microservice

Monolith

Base Complexity

but remember the skill of the team will
outweigh any monolith/microservice choice

24



Tip: 10 Attributes of Cloud Native

A

—‘k°.°°.\'.®.u":'>5-“ n =

pplications

Packaged as lightweight containers
Developed with best-of-breed languages and frameworks

Designed as loosely coupled microservices

Centered around APIs for interaction and collaboration

Architected with a clean separation of stateless and stateful services
Isolated from server and operating system dependencies

Deployed on self-service, elastic, cloud infrastructure

Managed through agile DevOps processes

Automated capabilities

O Defined, policy-driven resource allocation

25


https://thenewstack.io/10-key-attributes-of-cloud-native-applications/
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Target Domain
: Online Shopping Mall (12 STREET)
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Organization & KPI Definition

12 Street Team

» Multiple Concerns Single Organization

 Horizontally aligned

28



User Stories
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The customer enters the number of products to order and clicks the order button.

1.

When an order is placed, the delivery team arranges for delivery of the product.

2.

As the order or cancellation is completed, the product stock is changed(+/-).

3.

Customers can also purchase products that are out of stock and This can be resolved after

registering products later.

4.



Separate Core Domain from Supporting Domain
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Zl User Stories S! Concerns Mapping

nx

1. The customer enters the number of products to order and clicks
the order button.

2. When an order is placed, the delivery team arranges for delivery
of the product.

3. Asthe order or cancellation is completed, the product stock is
changed(+/-).

4. Customers can also purchase products that are out of stock and
This can be resolved after registering products later

5. A notification is sent to the customer whenever the
delivery status changes.

6. Customers who repeat orders and cancellations
frequently are blacklisted, and customers with high
order purchase rates are whitelisted.

7. The marketing team mails recommendation products
tailored to the customers at 9 am daily.

oAE &
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AS-IS: Pain-points
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What is Agile?

Planning is
important!

- Fail is bad
- Cost-driven

What Most
People Think

What Successful
People Know

Agility is
important

- Fail Cheap, Fail Fast,
Fail Often
- Customer-driven

35



To be Agile

DELIVERY &
REQUIREMENT
MANAGEMENT

S/W
ENGINEERING

TECHNICAL
DESIGN

PROCESS &
COLLABORATION

MVP (Minimum Viable Product)
& Incremental delivery

Test driven Development
& Continuous Refactoring

Loosely Coupled Architecture

Continuously Improving

36



Continuous Delivery

Amazon, Google, Netflix, Facebook, Twitter= Ot} X3+ B Z &7t Q2

Company Deploy Frequency Deploy Lead Time Reliability Customer Responsiveness
Amazon 23,000 / day Minutes High High
Google 5,500 / day Minutes High High
Netflix 500 / day Minutes High High
Facebook 1/ day Hours High High
Twitter 3 / week Hours High High
Typical enterprise Once every 9 months Months or quarters Low / Medium Low / Medium

Z=M: =X The Phoenix Project
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Monolithic Architecture

Traditional web application architecture

StoreFrontUl

Accounting
Service

Browser [€

Y,
A 4

Apache

InventoryService

Shipping

Service

Simple to

develop
test
deploy
scale

MySQL
Database

'IHI*7f oHH O] XHHY =
= flot] 2E BO| th7]
E IH'IEI7}°131-|-I
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Jeff Bezos Mandate

All teams will henceforth expose their data andfunctionality through service interfaces.

Teams must communicate with each other through these interfaces.

There will be no other form of interprocess communication allowed:

no direct linking, no direct reads of another team's data store, no shared-memory
model, no back-doors whatsoever. The only communication allowed is via service
interface calls over the network.

The team must plan and design to be able to expose the interface to developers in the
outside world. No exceptions.

Anyone who doesn't do this will be fired.
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Approach #1 : Micro Service Architecture

Contract based, Polyglot Programming

- Separation of Concerns, Parallel Development, Easy Outsourcing

REST AP|
ar | GATEWAY

Mobile app

Storefrant
WebApp

Browsar

RELT
APl

REST
aF

Account
Account oa
Service

Written in Java

N,
N,

X

N,

Inventary
nventary oa
ice

Written in Node

Shipping
Shipping o8
Service

Written in PHP

[ Limitation ]

1. Code Coupling 5 &

But, Time Coupling &
2. MH|A Blocking 7Hs*d WX
o Mot 22
4. Point to Point HZ0] L} 2

=3 ARp|E| HEYI
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Approach #2 : Event Driven Architecture

Orders

.

5\1 -0 4\\

Tirg "

A

Publishes Marketlng
Time—decoupled\» Sl /
Placed

Shipping

.

\ed

Subscribes

Subscribes

L

.

Open in extensibility
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Approach #2 : Event Driven Architecture

REST AT REST AFI REST AT

Ord
fg(dhmf\ r%@r;( \Sem\fdr\
Goo King

>

\tN\:\S@L J'T \ L\-,Sol_ ]\3

Data Event DataV Event
Capture | |Handles| | "Capture | | -Handlees

( > & A
C

Distributed, reelicated event log I

Source: https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7, Kevin webber



https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7

status

MySQL

Returne|
d

Deliveryj

Started

MongoDB

Stock

ID [ Addr |PO-id| Qty [Status
11 Zs7| 1 5 [Return
ed

A S Started

Ej File-System

Id| user |category

1 | 225 |Electronic

2 | O EIectronicH

ofo|=j| o] x|

cnt
1

id | User
00112 2SS

HTML

1

Item | Qty | prc |o-stat| d-stat
v 5 50,000 cancel |Returne
d
02|0FF 74 50,000 order |Delivery
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Event Driven MSA Architecture

Monolith: Reactive Microservices:
* With Canonical Model * Autonomously designed Model(Document)
* (“Rule Them All” model) * Polyglot Persistence

Source: https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7, Kevin webber a4



https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7

Approach #3: BizDevOps Process

‘ Customer Needs, Customer Feedback, New App And Release
Information, New Feature Information, Bug Fix Info etc

———— —_———————

—_————— — —
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Domain-Driven Desigh & MSA

= [ESEN
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DDD for MSA

« Bounded Context 2} Ubiquitous Language
> O|H THe|=Z Oi0|3 = MH|AS RINH F2717

+ Context Mapping

> MH|AE O|EA Z2ge A

: :
Foreword by Masn Fowler

« Domain Events
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The key to controlling complexity is a
good domain model

— Martin Fowler
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Bounded Context

B E Yz

Ubiquitous Language
(=HQl 210y)
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Bounded Context and Ubiquitous Language

SW CONSTRUCTION

A Project

An Architecture

A Developer
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In Monolith :

Single Deployment Unit / Single Server Runtime / Single Language and Platform

P e e e e e e e e e M e mm e mm e mm e mmm e e e

Construction Project Management
(core)

Developer Architecture

P e e mm mm Em Em Em Em Em o Em o Em Em Em Em e Em Em

SW Project Management
(supportive)

SW SW
Developer Architecture

56



In Microservices :

Construction Project Management SW Project Management
(core) (supportive)

Anti-
corruption
layer

Developer Architecture Developer Architecture




In Microservices :

Ap E"ent

Construction Project Management
(core)

Project Started

Developer Architecture

A POIiCy

A Software Project
Also Start

SW Project Management
(supportive)

Developer Architecture
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Event Storming : DDD £ & /| S}= &
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Examples

Actor y

[Meta Model]

X

Customer,

X

DeIivery-Adny

Delivery

[12st Sample]
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Firstly, Event Discovery
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Command 2} Actor, Ul =
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Policy =&
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Read Model =&
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Aggregate ==
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Bounded Contexts =&
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Source: https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7, Kevin webber
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https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7

Lab Time-Event 5 HX =

R AH[A 0= O/t B|ZL|~ OJH EZ0] ZHS}=7F?
B12/0] A&ol= &0/ L2 AFE (Ubiquitous Language)
&0/9/ namespace £ =0/ L}=ci= =& Z o} 5
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Lab Time - Policy =&
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Lab Time — Command =& (227|< )
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Lab Time — Command Actor
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12st Microservices Event Sample :

(.

&

Event_PubSub
© B8 Qa

20194 108

delivery 50| E0{Rt&UGL

. Event_PubSub
@ v B oa

delivery'=!0

- EventType : O
- Orderid: 3
- Customer Iid
- Product id - 2

- Product Name : "RADIO"

- Quantity : 3
- Price : 20000

derPlaced

"1@uengine.org’

¥

Lo

®

Event_PubSub

) © B.g a .

Product= 0] SRS LICH

delivery's! O

HELE)
tType : OrderPlaced
rder id : 2
- Customer Id : "1@uengine.org”
- Product Id : 2
- Product Name : "RADIO"
- Quantity : 3
omqqaq - Price: 20000
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@ _ EventPubsub
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Microservice Implementation Pattern (1)

* Hexagonal Architecture

Create your service to be independent of
either Ul or database and to provide
adapters for different input/output sources
such as GUI, DB, test harness, RESTful
resource, etc.

Implement the publish-and-subscribe
messaging pattern: As events arrive at a
port, an adapter (a.k.a. service agent)
converts it into a procedure call or message
and passes it to the application. When the
application has something to publish, it
does it through a port to an adapter, which
creates the appropriate signals needed by
the receiver.

7l&

=

Inbound adapter

/

J

Message
consumer

CHQl oo HH
(Ubiquitous language) Inbound adapter

Message
broker

Outbound port

=LA
2X :
- Domain
Event
Repository Message
interface producer
FHAY DAO
Outbound adapter Outbound port
>
N ——
Database
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https://alistair.cockburn.us/Hexagonal+architecture

Service Implementation

* You have Powerful Tool:
Domain-Driven Design and Spring Boot / Spring Data REST

* Domain Classes : Entity or Value Object
* Resources can be bound to Repositories = Full HATEOAS service can be generated!
» Services can be implemented with Resource model firstly

* Low-level JAX-RS can be used if not applicable above
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Exposing Service: REST Maturity Model

i
Glory of REST ,

Level 3. Hypermedia Controls

—

—

Level 1: Resources
Level 0: The Swamp of POX

82
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Level 0: Swamp of POX

* Use as a RPC, returns full serialized document

appointmentService

POST <openSlotRequest O——= .

<---0 <gpenSiotList

POST <appointmentRequest o——

< ---O <appointment

<openSlotList>

<slot start = "1400" end = "1450">

<doctor id = "mjones"/>

</slot>

<slot start = "1600" end = "1650">

<doctor id = "mjones"/> </slot> </openSlotList>

83
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Level 1: Resources

Level 1 tackles the question of handling complexity by using
divide and conquer, breaking a large service endpoint down into
multiple resources.

doctors/mjones

POST <openSlotRequest O—>

€--0 <opendlotList

slots/1234

POST <appointmentRequest O—»

<=-=-0 <zppointment

<openSlotList>
<slot _link = "http://openslots/1234"/>
<slot _link = "http://openslots/1235"/>
</openSlotList>

# http://openslots/1234

<slot start = "1400" end = "1450">
<doctor id = "mjones"/>

</slot>

# http://openslots/1235

<slot start = "1600" end = "1650">
<doctor id = "mjones"/> </slot>
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Level 2: HTTP Verbs

Level 2 introduces a standard set of verbs so that we
handle similar situations in the same way, removing

unnecessary variation.
R —
Create PUT / POST
Read (Retrieve) GET

GET !date=20100104bstatus=open  O—>

Update (Modify) PUT / PATCH
<---0 200 OK <openSlotList

Delete (Destroy) DELETE
slots/1234

# http://openslots/1234

<slot start = "1400" end = "1450">
<doctor id = "mjones"/>

</slot>

POST <appointmentRequest O——>
<--90 201 Created
Location; slots/1234/appointment
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Level 3: Hypermedia Controls

Level 3 introduces discoverability, providing a way of making a protocol more self-

documenting.

doctors/mjones/slots

)
£d

GET !date=201001048status=open  0—>
== 00 OK <openSlotList

zlink rel = "finkrels/slot/book"
uri = "fslots/ 1 234"

slots/1234

POST <appointmentRequest 0——>

€==<0 )01 Created
Location: http:/iroyalhope.nhs.uk/slots/ | 234/appointment

<appointment>
<slot id = "1234" doctor = "mjones" start = "1400" end =
"1450"/> <patient id = "jsmith"/>

<link rel = "/linkrels/appointment/cancel" uri =
"/slots/1234/appointment"/>

<link rel = "/linkrels/appointment/addTest" uri =
"/slots/1234/appointment/tests"/>

<link rel = "self" uri = "/slots/1234/appointment"/>

<link rel = "/linkrels/appointment/changeTime" uri =
"/doctors/mjones/slots?date=20100104 @status=open"/>

<link rel = "/linkrels/appointment/updateContactinfo” uri =
"/patients/jsmith/contactinfo"/>

<link rel = "/linkrels/help" uri = "/help/appointment”/>
</appointment>
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Level 3: In another words, HATEOAS

* Hypermedia As The Engine Of Application State

A RESTful API can be compared to a website. As a user, | only
know the root URL of a website. Once | type in the URL (or click
on the link) all further paths and actions are defined by other
links. Those links may change at any moment, but as a user, all
| need to know is the root URL and I'm still able to use the

website.
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Recommended Book

« REST in Practice

« Domain Driven Design
Quickly

REST in Practice
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Applying Hexagonal Architecture
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T = Controller consumer
Message
FE broker

(Order)
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interface Message
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-
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Applying MSA Chassis

B
Spring Data LOolof-HE
Rest

Browser
DOMAIN MODEL

. Message
Spring Boot / Cloud consumer

Spring Boot

Message
broker

Spring Data Rest

Repository
interface
JPA producer

SpringData
Rest

Spring Cloud Stream

JPA =TT
>
N

Database

e
[m



OJHIE AET Z0M 11 7|2 HS

|4 TN o E9ol/=2 93
O E . FtmIp HER|A
(Domain Event) + =Ml oJAE S (POIO) " oot l\/?; *
o MH|2 K| + Spring Data REST
« HZEX|EE| 2H| (PagingAndSortingRepository)  RESTeasy
ag= - AEIE| 22 (ORM) « JPA Entity
(Aggregate) - COo 2 + Value Objects
— . OIE|E| 22A0| Hookl] MM S= 19 =of . 9#27} Event Listening Code
SO . CDC £ E3} O[HIE =3 + JPA Lifecycle Hook
(Policy) s e= =T + CDC (Change Data Capturing)
|_ __________________ 1
: HEHAE ! - OO|32 2 MH|A (RE) + Spring Boot
1
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=M /2 A (sticker)

Order

+ orderld
* name
+ userld
* price

* (uantity

Aggregate = Domain Model

@Entity @Entity
public class Order{ public class OrderDetail {

}

Long id;

String name;

String customerld; ... setter/getters ...
double price;

int quantity; }

.. setter/getters ...

92



Command 2 CRUD 0 3} Z5}H? Repository Pattern 2 XS M

public interface OrderRepository extends
PagingAndSortingRepository<Order, Long>{

Command = Repository Pattern 0| PH=IA|0 MVC TJEIO 2 135

@Service
public interface ProductService {

@RequestMapping(method = RequestMethod.GET,
path=/myservice/{productid}/")

Resources getProduct(@PathVariable(”productid") Long productld);

}
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=4 /8 A (Sticker)

i (PoJO)

public class OrderPlaced{

Long orderld;
String name;
String userld;
double price;
int quantity;

... setter/getters ...

}

>
ot

(JSON)

type: “OrderPlaced”,
name: “Z4 = O| X},

userld : “1@uengine.org”,
orderld: 12345,
price: 100

guantity : 10

}
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Event > POJO Class 2} O|HI E YA 2 X

@Entity
public class Order {

@PostPersist // FZ0| XMZE 20
private void publishOrderPlaced() {

OrderPlaced orderPlaced = new OrderPlaced(); // F&0| E0{2 AtA S
O|HIER &t

orderPlaced.setOrderld(id);

kafka.send(orderPlaced); // HA|X| 70 20| S0{ASS A1

} AN —

}
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Spring Boot : A MSA Chassis

a ;B sro/mainfjava
4 |EE net.javabeat.spring.datal

Main Application
i [J] Application java «— | pp

4 [ netjavabeat.spring.data.domain Domain Classes
i 1| Bookjava

4 f netjavabeat.spring.data.service Services and Repositories
[» m BookOwnRepository.java
i [ BookRepository.java

i [ BookServicejava

i [J] BookServicelmpl.java
4 f netjavabeat.spring.data.web
» [J] BooksControllerjava
4 [ src/main/resources
=| application.properties

+ Simple Java (POJO)
* Minimal Understanding Of Frameworks and Platforms
(Using Annotations)

* No Server-side GUI rendering
(Only Exposes REST Service)

* No WAS deployment required
(Code is server; Tomcat embedded)

* No XML-based Configuration
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Lab : Create a Spring boot application

O

] Spring Initializr
Sootstrap your
application

Project
Language

Spring Boot

Project Metadata

Dependencies

@ start.spring.io

Mawven Project Gradla Project
Java Kotlin Groovy
220Me  2.20(SNAPSHOT) 218 (SNAPSHOT) 218

Group
com.12st

Artifact
delivery

» Dptions

a = 3 selected

Search dependencies to add Selected dapandencies

Wab, Security, JBA, Actuator, Devtools_

Rest Repositories
Exposing Spring Data repositories over  w
REST via Spring Data REST.

Spring Data JPA

Parsist data in SQL stores with Java
Parsi ce& APlusing Spring Data and
Hibarnate

Generate the project - % + ¢/ Explore the project - Ctrl + Space

Go to start.spring.io
Set metadata:
- Group: com.12st
- Artifact: order
- Dependencies:
= H2
= Rest Repositories
= JPA

Press “Generate Project” Extract
the downloaded zip file Build the project:
/mvnw spring-boot:run

Port ZEAl:
/mvnw spring-boot:run -Dserver.port=8081
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Running Spring Boot Application
$ mvn spring-boot:run  # =2 ./mvnw spring-boot:run

[INFO] Scanning for projects...
[INFO]
[INFO] Reactor Build Order:
[INFO]
[INFO]
[INFO] Building ....
[INFO]
[INFO] Downloading: https://repo.maven.apache.org/maven2/org/springframework/security/spring-security-core/maven-
metadata.xml

[INFO] Downloading: https://oss.sonatype.org/content/repositories/snapshots/org/springframework/security/spring-security-
core/maven-metadata.xml

[INFO] Downloading:

Started Application in 11.691 seconds (JVM running for 14.505)
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https://repo.spring.io/libs-release

Test Generated Services

$ http localhost:8080

HTTP/1.1 200

Content-Type: application/hal+json;charset=UTF-8
Date: Wed, 05 Dec 2018 04:20:52 GMT
Transfer-Encoding: chunked

{
" links": {
"profile": { HATEOAS links
"href": "http://localhost:8080/profile"

}
}
}
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Aggregate = Entity Class &’

T = O A
@Entity @Entity @Entity
public class Product { public class Order { public class Delivery {
@ld @ld @ld @GeneratedValue
@_Generated\_/a!ue @GeneratedValue private Long deliveryld:;
private Long id; private Long id: private Long orderld;
int price; private String productName; private String deliveryAddress;
int stock; private int quantity; private String deliveryState;
private int price;
private String customerName; @OneToOne
@OneToMany( cascade = private String customerAddr; Order order;
CascadeType.ALL, fetch = FetchType.EAGER, }
mappedBy = “order") @ManyToOne

List<Orde> orders; f
} @JoinColumn(name="productld")

Product product;
} 100



Commands = APl Implementation by Spring Data
REST Repository

B[=L]A A (FAN AN F& 7f52F CRUD o &P B[ZLjA ZE2MA (SA) UM T= 7ts8 EP

public interface OrderRepository extends PagingAndSortingRepository<Course, Long> {
List<Course> findByOrderld(@Param(”orderld") Long Orderld);
}

HiS2E S2 flet HAE API =

Order Repository 0 244 =l
PUT-POST-PATCH-DELETE &
m}

H L 37} action URIE Gt

@Service

public interface ProductService {
@RequestMapping(method = RequestMethod.GET, path=/myservice/{productid}/")
Resources getProduct(@PathVariable(”productld") Long productld);

} 101



Main Class

@ SpringBootApplication
public class Application
public static void main(String[] args) {
SpringApplication.run(Application.class, args);
}
}
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Test Generated Services

$ http localhost:8088
{
" links": {
"deliveries": {

"href": "http://localhost:8088/deliveries{?page,size,sort}",

"templated": true

12

"orders": {
"href": "http://localhost:8088/orders{?page,size,sort}",
"templated": true

12

"products": {
"href": "http://localhost:8088/products{?page,size,sort}",
"templated": true

12

"profile": {
"href": "http://localhost:8088/profile"

}

}
}

HATEOAS links
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Create a new Order

$ http localhost:888/orders poductld=1 quantity=3 customerld="1@uengine.org"
customerName="2Z&" customerAddr="Al S A|"

{
" _links": {
"delivery": {
"href": "http://localhost:8088/orders/1/delivery"
}1
"order": {
"href": "http://localhost:8088/orders/1" URI of the new order
}!
"product": {
"href": "http://localhost:8088/orders/1/product”
}!
"self": {
"href"; "http://localhost:8088/orders/1"
}
}

"customerAddr": "MEA|",
"customerld": "1@uengine.org",
"customerName": "S&S",
"price": 10000,

"productld"; 1,

"productName";: "TV",
"quantity": 3,

"state": "OrderPlaced"
} 104



Create a delivery for the order

$ http http://localhost:8088/orders/1/delivery

URI of the delivery service

{
" links": {
"delivery": {
"href": "http://localhost:8088/deliveries/1"
2
"order": {
"href": "http://localhost:8088/deliveries/1/order"
2
"self": {
"href": "http://localhost:8088/deliveries/1"
}
}

"customerld":"1@uengine.org",
"customerName": "2Z 3",
"deliveryAddress": "A A",
"deliveryState": "DeliveryStarted",
"productName": "TV",

"quantity": 3
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Monolithic H|A|2| 24 EGHAM _ O] S

c MHATY (RE2W) S

Client (Web/Mobile)

POST

Order
(MySQL)

Order Product
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Nice but Too big (monolith)

Plan to add...

HATEOAS API
/orders/*

/products/* - )
Ideliverys/* Sl <<Entity>>
Service Object Order New Service
Generated /
by Spring <<Entity>>
Delivery
: Entity>>
<<Entity>> 4— << .
Product New Service
Repositories: \
OrderRepository <<Entity>>
DeliveryRepository
ProductRepository YetAnOther"'
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£6& From Monolith to Microservices

~~

https://github.com/event-storming

fyclass-class ~/class-class
v I software-modeling-class-management-monolit v Bmsrc

> [w.idea v Bmmain
v Bmsrc v mmjava
v i main v [whello
v lwjava @ . Application
v [mhello @ = ClazzRepository
@ . Application N rresczr:erebconﬁg
© = Clazz &
© = ClazzDay
@ iClazzDayRepository v Igclass-course ~/class-course
‘1 = ClazzRepository v Bmsrc
© = Course v Bmmain
@ = CourseRepository v mmjava
© = Customer v [whello

1 % CustomerRepository @ = Application

© ' Instructor @ = CourseRepository
@ % InstructorRepository © = WebConfig

1 = SharedCalendarService > [ -resources

€ = SharedCalendarServicelmpl

© = WebConfig

v Bmsrc
v [ main
[77 bootstrap.yml v [ojava

= .gitignore v [»hello
iuclass-mgmt-monolithic.iml @ . Application
= Dockerfile @ & InstructorReposito

3 € » WebConfig

» l=resources



https://github.com/

DDD Pattern Applied

keep model unified by .

’ CONTINUOUS
INTEGRATION SHARED
KERNEL
BOUNDED

CONTEXT B
names ’ /7

CUSTOMER/
SUPPLIER

enter overlap allied contexts through TEAMS
assess/overview //" relate allied contextsas 7
relationships with NS
overlap unilaterally as
P \y__"? CONFORMIST
support multiple
UsiauiTous clients through
ANIeK free teams to go OPEN HosT

SERVICE formalize as
\'—

translate and insulate
unilaterally with

SEPARATE
Ways
ANTICORRUPTION
LAYER

‘/

PUBLISHED
LANGUAGE
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Lab Time — Context Map =&

) FEojEy

%7t

Anti-corruption Layer + Mediator

=2t OrA &2k

Fg0|
e

R

MD

a0
F20/

E
(Product)

=
ue ro
L rio

of Hu

YESEE

24
e Mo
MU 4%
of> >

v

Customer/Supplier + Sync

MU Ofot
o> hr

_|
s
ox Ml
o
2oz
O o

B

Conformist + Choreography
- HEE:
BC /e FE& =0/ EE|0/M, &2 O/HE} EY 5t 0|29 SEHE &p/0) @9 BHAE A2 =2 #HA/ZS. Upstream 2 Downstream 22 & 27} Ljj2{ 7} &
. AHEEY:
A H L2 2547 7f O] 0/ E + 2=BC 2P0 717 LA 0/ 2 R/SfAI= L O/E S & E Bt H2H0/Lf #78f, Pub/Sub &2/ 717 L/ 0]4 &E & &/ 0/E
M2l L 8t O 7 B4 o7 &. 31 & Ol & S E 2t WS ME5}0f X FEE £/ Adapter £ 7 2/5]0F &.



Lab Time — Topology Consideration

20| 2f AE|FH (Policy) & O{C|0| & ZdQ17F? - Orchestration or Choreography? Or Mediation?

=oT AT =oT AT
Faae| Hij S22 Faate| Hi S22
=D A M E Hi S| E =oAME| —> Y B &&= H|E
Heue N HHS XA ' N HHS XAl
Moz — CIES GRS
= (Delivery) (Delivery)
» EEIPN N [MESEIPN
AHERE BAE AHE Xt e = —
=g RS RSN =g 4 LIESPN
(Order) == (Order)
MoHzA T
F2fad N E=3n! FEHAE =
AF%KI'- OI-E'llLI-':I—l A2 X . OFE'nL_'I'El—l
b & &
E— AP AT T AP PNE=in]
W inkEe _>- SE c=p i 3 o SE dEH 0
Saia (Product)  H&& Zai e (Product)  H&E
=2 E| = JE
Al-Q-Kl- . A Afﬂxf- e dn
° T WY ° T Y gs

More autonomy to handle the policy
- Low-Coupling
- Easy to add new policies 112

Originator should know how to handle the policy
- Coupling is High



Ref : Relation types between services

* Shared Kernel
o Designate a subset of the domain model that the two teams agree to share.

« Customer/Supplier
o Make the downstream team play the customer role to the upstream team.

« Conformist
o Eliminate the complexity of translation between bounded contexts by slavishly
adhering to the model of the upstream team.
* Separate Ways
o Declare a bounded context to have no connection to the others at all. The feat
ures can still be organized in middleware or the Ul layer.
* Open Host Service

o Open the protocol so that all who need to integrate with you can use it. Other t
eams are forced to learn the particular dialect used by the host team. In some
situations, using a well-known published language as the interchange model ¢
an reduce coupling and ease understanding.

Eric Evans, Domain-Driven Design, 2003.

Club site

Backoffice —

Payment

/

Core

Domain Weather
Forecasts
(external)

Customer/Supplier
Anti-corruption

d/
Sepa rate layer

Backoffice Way
St Club site
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%‘ = Bl=. 0] 7|S0| MEEX| 2 2| At7t Yot
o A

oM ==, I 2 MHA S

222! : Supportive Domain
. 71900 B4 AM0| oftl, T LY E EX

o ALE E[aATERXIEHH QFEAHAS Y
o) fm2ta], BiE, 2| A etE| MH|A S

3%&%| : General Domain
+ SaaS 2= AESteA § A 7|9 4™ e 2™ F 216

o) 2™, 2 MEl~ S
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Shared-kernel

Core Domai
SHX|oH SR £ 71 L2 MH|

(core)

Anti-corruption

F(E2 MEnal) o= Shared-kernel & &£

/ ZIEf 21 Conformist HEFH

(Supportive)

Hi& SaaS
(general,
QIEMH|A)

n Zk( .
AE 6l =2 ME2| MH|AZ} QAELO|AE HUFEE= A= 2US AO|C
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{t

OpO|3 = AMH| A

" OfO| A=A

ACID TX
(2PC)

—
Qo
=
o)
—
o
Q.
Qo
>
n
~

S

Async
Event-driven

Eventual TX

|

& 7| Ar7t SACk
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i SAH| A= OFZHY| S2tetM =0 X2 £[oj= EICt
FEO0| EHEE AIZtof| FES 2 ©oH H|S2 2|0|7} giKt
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Issues in transforming Monolith to Microservices

— @ ~pi £ o9 O 23 2z5 o2
s AAT - g Z4017)?
Service Object ateway }
Generated REST API
by Spring <<Entity>>
Delivery
<<Entity>> L‘
Ol;der s
i CustomerCenter e Product el
Product <<Entity>> amlizs ol N | i L M <<y
A L Narkaes - protut

-
- - L <<Entity>> <<Entity>>
Detail YetAnother...

(RDB)

<<Entity>>
Notification

Repositories:
OrderRepository

DeIiveryRepos_itory
ProductRepository = ¢ Sub¢
[1]
:ai!% Marketing Service-Center
== =7
0% 5e
2 ;tzflolﬁﬂ|
sk 7{0| 7}
. . w
-y (2] 01“*71I Mz A (File Sys) (External) = TE

© Ay~ 2oj0) 2 3 ASS oA & HATR
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- API| Gateway
> TgHe ¢
- URI Path-based Routing (7| =0 REST 2 = &% 7}+5)

» Service Registry

> AP| Gateway 7t 2|2 H Lo QIAEHAE XOL7tE W
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API Gateway : Edge Service

Acting like “Skin” to access our services :

* Re-Routes to multiple services
* Allows CORS

* Checks ACLs

* Prevent DDOS etc.

e

Outsid
world

Client
Rest

Zuul APl Gateway

7 } N\

m

te

3

v
=
S

Rest

0SyS

)

| Rest
Rest A\

’ 4

Rest J

,{ervicé“ 5 < Service fe S
\ 1 N 3 ’
\ e .,«'fv' /_»

= (&
=)

e
A

Fvi

e
Register |

Microse




APl Gateway : Routing, Securing and Load-balancing

Add CORS Head
Front-End cader

Routes to actual backend service

Load Balancing
Fallback

http://abc.com/orders/** http://abc.com/products/**  http://abc.com/deliveries/**

API GW (Spring Gateway) EUREKA /

Kube-DNS

Order-service : ip1, ip2
Ipl:portl/orders/** Ip3:port3-1/products/** Product-service : |p3

Ip2:port2/orders/** Delivery-service : ip4, ip5

Ip4:port4-1/deliveries/**
Ip5:port5-1/deliveries/** Delivery 3 Ip6:port6-1/deliveries/**

By container orchestrator something
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Service Registry: EUREKA or Kube-DNS

Q Spr'ng HOME LAST 1000 SINCE STARTUP

Instances currently registered with Eureka

Application AMIs Availability Zones Status

BPM n/a(1) (1) UP (1) - 192.168.0.47:bpm:8090

DEFINITION n/a(2) 2 UP (2) - 192.168.0.47:definition:8091 , 192.168.0.47:definition:8089
ZUUL-ROUTER n/a (1) (1) UP (1) - 192.168.0.47:zuul-router:8080
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Configuring Spring Gateway

#application.yml #application.yml
spring: spring:
cloud: cloud:
gateway: gateway:
routes: routes:
- id: product - id: product
uri: http://legacy:8080 uri: http://legacy:8080
predicates: predicates:
- Path=/product/** - Path=/product/**
- id: order - id: order
uri: http://legacy:8080 uri: http://order:8080
predicates: predicates:
- Path=/order/** - Path=/order/**
- id: delivery - id: delivery
uri: http://delivery:8080 uri: http://delivery:8080
predicates: predicates:
- Path=/deliveries/** - Path=/deliveries/**
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Lab: APl Gateway (1/3)

0| A ‘gateway’ dependencies £ =7}

Ol M spring-boot 2} spring-cloud C|E E1A| =t
O|

L—

* mvn spring-boot:run
o port 8080, netty A{H]
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https://start.spring.io/
https://spring.io/projects/spring-cloud

Lab: APl Gateway — Path-based routing (2/3)

- Route : AIO|EY|0|9| 7|2 & F/4O|LCt. ID, Url, Predicate, Collection of Fillers £ O|
20| M QULCt. Predicate 7t LX|2 I Route 7t true £ 214l = BHC}
* Predicate : =& - &||H, I2t0|E &2 http 22 O K|

http://localhost:8080/drive
http://localhost:8080/groups

spring:
cloud:

gateway:
API GW (Spring Gateway) routes:
- id: google

uri: http://google.com
predicates:
Path=/drive Path=/groups - Path=/drive
- id: facebook
uri: http://facebook.com

google.com/drive facebook.com/groups predicates:

- Path=/groups
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Lab: APl Gateway — Filter (3/3)

- Filter : requests and responses & downstream 22 2 2 EUY7| M20| =740| 7=
ot== 7+
« URL Of 2} CHE AAMATIOM ‘msa’ 4 A4

http://localhost:8080/google/msa spring:
http://localhost:8080/naver/msa cloud:
gateway:

routes:
APl GW (Spring Gateway) - id: google
uri: http://google.com
predicates:

- Path=/google/{param}

google/msa naver/msa filters:
=> /search?g=msa => [search.naver?query=msa - RewritePath=/google(?<segment>/?.*),/search
- AddRequestParameter=q,{param}

search.naver.com/search.naver?
google.com/search?q=msa /
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2. 0137 (CHA]) 8= ASAZ A7

» Find the seams and replace with proxy
> 7| & HA LB 0|20 ZH| (interface) & Z0t, 10| & 85t= Facade, Proxy 2 CHA|

« Event Shunting
> Z7HA0 M O|HIE S I Z2[ASHE & H&t M MH|A7F =0 B|=L|A O|#I E0] T3}
HHS 5L & K2
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Legacy Transformation — Strangler Pattern

The strangler application

Grows larger over time. o Strangler EH Ho=z E-||7|-A| o|
QL d|A MH|AZFOO|3 2
MH|AZ HEH NS S0
Strangler Biz YWE X|AE Sot 7
Application 2‘(—&" E§|’
. J7|Z0|M 225 MH|A QY
0| 71 3|20t oI & +
nEsohFs A0l 2R
+ I wHe 9 57)/ 8|57
SHOIMSE T US
- - B HAIZ 5101B 7| =
AATAE X Q00| 58, [}
2HA| O|HIE J|Ht H| 57| QIS

H
(o)
Q
py)
2
%
rat

Monolith Monolith
M Monolith U
Monolith SUOH A
.\\

. The monolith shrinks over time.

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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Find the seams and replace with proxy

: Q qJI Q S

15 Cé : =3 é API Service

15 2 » S 2 » = Calls N

1 S q-’l c o = — ew

1§59y 87 3 Microservice
Monolith Monolith Monolith
Determine candidate service from Convert candidate service to Microservice and
Monolith and strangle it out Add Anti-Corruption Layer to enable

communication with Monolith
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Event Shunting

- Aggregate L 3 E F9!

o > 3ZE IAE XAH™ = Hexagonal
Ubiguitous language Architec?l]re o_|| —i—g N °

f i = .

ot service - JPA 9| Lifecycle Annotation A&

Anti-corruption
layer

+ CDC (Change Data Capturing)
7|=Q At%

- DB 2| Change Log € Listening, Event

Event publisher
ASHEE[A ol &

Event handler - Debezium, Eventuate Tram 0| =X}
Order Event
Translation layer

Messaging client

Ubiquitous
language
of monolith

Modified from Microservices Patterns, Chris Richardson, Manning, 2018



Lab: Proxy with FeignClient (1) 1 6zn

FeignClient 2 2tE Stub
o= oA

private void callDeliveryStart(){
DeliveryService deliveryService = Application.applicationContext.getBean(DeliveryService.class);
deliveryService.startDelivery(delivery);

_____________ - '\’ Proxy Object

7 @FeignClient(name ="delivery", url="${api.url.delivery}")
public interface DeliveryService {

) i ) i ) i @RequestMapping(method = RequestMethod.POST, value =
public class DeliveryServicelmpl implements DeliveryService{ "Ideliveries", consumes = "application/json")

) ) . . ) void startDelivery(Delivery delivery);
public void startDelivery(Delivery delivery){

deliveryRepository.save(delivery); }

7|1Z Ltz KO UE delivery

Delivery Service

(FHIZES)Z Delivery

Service 2 22 public class DeliveryServicelmpl implements DeliveryService{

public void startDelivery(Delivery delivery){
deliveryRepository.save(delivery);

}
} 131




Lab: Proxy with FeignClient (2)

- JE AARACLCIREE
o git clone
o git clone

+ Monolith 2| Local 2= Proxy @ =2 M2t 1t
o DeliveryServicelmpl.java It 29| L2 25+ F4
o pom.xml Of feignclient C|H EA| Z=7}
- Application.java 0| @EnableFeignClients & 4
- DeliveryService.java I} 2 0j feign-client =7}
(Dék_l -

o @FeignClient(name ="delivery", url="http://localhost:8082")
« 7|1Z9| local X HZE IDHxR=Z M2

> Monolith ZZ ™ E 9| Order.java 2t Delivery.java 2| @OneToOne 24| XA
o delivery.setOrder(this); & delivery.setOrderld(this.getld()); £ H4
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https://github.com/event-storming/monolith.git
https://github.com/event-storming/reqres_delivery.git
https://github.com/event-storming/reqres_orders/blob/master/src/main/java/com/example/template/DeliveryService.java

Lab: Proxy with FeignClient (3)

http localhost:8088/orders productld=1 quantity=3 customerld="1@uengine.org"
customerName="2Z-&" customerAddr="A{ S A["

. HiE =l
http http://localhost:8088/deliveries
http http://localhost:8082/deliveries

C FE S HAE ME 2T FO
http

- IRHE A5
git reset --hard
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http://localhost:8088/orders/1/product

OAuth2.0

> @, 28 of S| A O[ MO A EfALS]
AP| M3t SIES

—_—Lr— =

- Google, faceboo

JWT(Json Web Token) E&

- Header, Claim Set, Signature 2 -
> 8% 8|5 0f| Authorization 7S EOFA
MHE £
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OAuth 2.0: Authorization Flow

Client

(1) Authorization reguest

{2) Authorization grant

Resource
oDWner

(3) Authorization grant

(4) Access token

Authorization
server

(5) Access token

(&) Protected resource

Resource
server

A A7 AL HokE S 7HA,
SCIO[HEE= Hot SME
HF1HIO

== Wl =
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OAuth 2.0: Grant Type — Authorization code (1/4)

Authorization Code Grant Type
1. 72, 10|25 717125 74

= A E ol
Resource Owner Glient Authorization Server Resource Server 7EO-| 27 |' EI‘E A| = Iél O“ le = [[H

AHESteE 4

gk

2. 0{Z2|7|0[40] QAZ A E{0)
Q88| B2ALME HoiA
AFSATF 2152 Tt
st gAlo 2 AL

|
|
| 185
|
I

2. Authorization Sever® 2|CHO|EE

<

[

|

|

|

|

|

|

|

|

| 3. E28HA 2EE 8H5lE
| CHA 7} QIO A E OHOf Bt
|
|
|
|
|
|
|
|
|
|
|

e
Hu
[}

re

o
ot

oot

|
|
|
3 2701 SCH0|ME HE Be
[
: b dlient idisecretS HE 20l
|
|

5. Client2 2[CHO[ME

4
-

6. authorization code 2 2-3(client2 2|CIO[EE)

L

E

7. authorization code ® B

8. code® ¢l F access foken £

|
|
|
|
|
|
|
g
|1
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OAuth 2.0: Grant Type — Implicit (2/4)

Implicit Grant Type

1. Authorization_code 24! 0| A{
Resource Owner Client Authorization Server Resource Server IEEQH O|- = O EA‘”

I T X1|71o}_' HIZ E2S return

1. ECH0IYE FH=

2. Javascript 2 SXt5t=
SPA(Single Page
Application)01|)\1 AHE5H|
2l TS0l MLt HEYSHK]|

2. Authorization SeverZ 2|CIO[HE

3. 270 SH0|HE FHE

HCh
E

>

4 221938 clientidisecrets HE 29|

5 Client 2|CHo|2

6. access token2 g 2H2

4. 2|50f U= Oauth AH 7}
HUSHX| A S ALE

ot
0

o
o
»
i
Ral
[10
O}

7. access tokenS8] B2 84
I
|

8. access token= 2l = datac|

et e e s it
—— - __Y _ ] Im_____ _ ___7 ]

___L_¥
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OAuth 2.0: Resource Owner Credential (3/4)

Resource Owner Credential Grant Type(password grant)
1. EtAC| Q15 MEE ALESHA]

B, Apelo] MB[ A0 QIS A

|
|
|
|
|

Resource Owner Client Authornization Server Resource Server
| | , AFE (RHAO| R M H 22
| | | AR DA, LY Au| gt
o .
1230 '1| : : olSsrm )
| | |
2 SCi0|¢E HE -
— — | 2. Oauth 2.0 ©| 7k ZHetet
O|== GIL
| | 3. 200 5% client id/secrets HE 29! | 2SS ot
| |
| — | 3. MEXoZ O3
4 client2 2|CHO[HE | HZHD Z 2T
|
|
|
|

o3

5. access tokenS8l B2 2

|
”l
|
: |
)
|

v

6. access tokenZ 2l & data2|E

|
|
1 1
|
|
1

g ———————
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OAuth 2.0: Client Credential (4/4)

Client

Client Credential Grant Type

1. AAEXRZE O

Authorization Server

Resource Server

1. 21 resource B2 2F(27t2E) |

3. access token 2| &

>
!

Pa—

4_access tokenE3] 2

2_client credential &

ol

5. access token Z¢l = data|E®

ety il s

-——— ] —

—_— e _____

o

S
(client) O] 2152 LE
AL
( Resource Owner = Client)

. Y Ao SHYEA U=

Z2OH- MEAEE

. AEF0] =2 EE[XE

Desktop App O|L} Mobile
App Ol A ALE
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Lab: OAuth Authorization (1/3)

- Local 2t8 0| Gateway, Oauth, Ul ZEME CIREE
- git clone
- git clone
- git clone

- gateway, oauth

o mvn spring-boot:run
° ui

o npm install

o NpmM run serve

* localhost:8080 &=
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https://github.com/event-storming/oauth.git
https://github.com/event-storming/oauth.git
https://github.com/event-storming/oauth.git

Lab: OAuth Based Authorization (2/3)

- Ul oM E2 K| =l
o localstorage
o localStorage.accessToken
o localStorage.getltem("accessToken")

o

« API Call through gateway
o http localhost:8088
o http localhost:8088/orders "Authorization: Bearer $TOKEN”
o curl localhost:8088/orders --header "Authorization: Bearer $TOKEN”

« JWT

o 229t FE S Token body Off X ESt0 ALEXARZE 7EX| 2L A1, SEXEH AtE, header 0 &

O ME{O] 27
- EZS WX SIHEtE, SECRET_KEY 7t QI 5235 R
o &I
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https://jwt.io/
https://brownbears.tistory.com/440

Lab: OAuth Based Authorization (3/3)

- 915 MH 0| E2 2H- password grant
o http --form POST localhost:8090/oauth/token "Authorization: Basic
dWWVuZ2IuZS1jbGllbnQ6dWVuZ2luZS1zZWNyZXQ=" grant_type=password

username=1@uengine.org password=1

15 ME 0| EZ 273- client_credentials grant
o http --form POST localhost:8090/oauth/token "Authorization: Basic
dWWVuZ2IuZS1jbGllbnQ6dWVuZ2IuZS1zZWNyZXQ=" grant_type=client_credentials
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- AT M2l 7|8 AN HxEe 27t

olr

- =2| =l Aggregate LH £ 2| Entity ZH0l|=

- Primary Key & SolfAM2F &x
> HATEOAS link £ 0|2

Key 2t 20t A
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Aggregate RootS & ¢t M

=value object==
Deliveryinfo

<zg0gregate roots:

|

TES

Order

«=value object==
Paymentinfo

/,/

Order Aggregate

==value objectss
OrderLineltem

quantity

Consumer

Customer Aggregate

«<aQgregate rootsx
Restaurant

Restaurant Aggregate

=<aggregate rootss | ——

=zvalue object==
Deliverylinfo

«=value object==
Paymentinfo
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URI & %'61- 7Ht-|| Xt x

= - 1 [ - |

« HATEOAS (Hypertext As The Engine Of Application State)

o HATEOAS is deemed the highest maturity
level of REST.

(

o In the HATEOAS architecture, a client
enters a REST application through a
specific URL, and all future actions the
client may take are discovered within
resource representations returned from the
server.

o This self-contained discoverability can be a
drawback for most service consumers who
prefer APl documentation.

GET .../followers/ids.json?cursor=-l&screen_name=josdirksen

{
“previous_cursor”: 0,
o & Ind 8
“name”: *“John Smit",
“id": *12345678"
“links” : [
{ “type: “application/vnd.twitter.com.user”,
“rel”: “"User info”,
“href”: “https://.../user/12345678"},
{ “type”: “application/vnd.twitter.com.user.follow”,
“rel”: “"Follow user”,
“href”: ‘httpl://.../ftiendlhip/12365678'}

] // and add other options: tweet to, send direct message,

// block, report for spam, add or remove from list
} // This is how you create a self-describing API.
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https://martinfowler.com/articles/richardsonMaturityModel.html

5. 35H 7lS HIO[E S oA & A7t

> XH*# o Xﬂ* (SOAALY, ClEITA|ZE)ut Xt (K2 ot e
SX}O| x—| ar S MEH

- Utility service X, DRY(Don'’t Repeat Yourself) E X

- Polyglot Persistency

ANe| EgYO|E QI 0| A

Mt

- OlejgE o
E 7 7tsd

O|Ef =0 intensive ot MH|A (QI5HE §)&= Utility MH|A HZH2
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The Domain Problem : A Commerce Shopping Mall
Architecture and Approach Overview

Domain Analysis with DDD and Event Storming

Service Implementation with Spring Boot and Netflix OSS
Monolith to Microservices

Front-end Development in MSA \/
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Service Composition with Request-Response and Event-driven
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Integration Patterns

By Request-
Response

By Event-driven

BOUBLWIESADD)

Architecture

© Atomic service LI Composite service | | Registry




Service Composition with User Interface

» Extended Role of Front-end in MSA Architecture: Service Aggregation
- Why MVVM?

« W3C Web Components Standard — Domain HTML Tags

» Implementation: Polymer and VueJS

* Another: ReactJS and Angular2

» Micro-service Mashups with Domain Tags: i.e. IBM bluetags

» Cross-Origin Resource Sharing

« API Gateway (Netflix Zuul)

htts.//|thub com/IBM Cloud/blueta



https://www.youtube.com/watch?v=djQh8XKRzRg
https://github.com/IBM-Cloud/bluetag

OfOrE HH2 Cret MH|A M S 58X 23 =28 TS 210
=4 MH[A SEEC = Het ol AS LT

Shop Happy Holiday deals

- * Happy Holiday Deals
< Save on décor, gifts, and more ¥ >
’ amazZon
Shop by Category i i i s
%&-?

Happy Holiday deals Holiday Home gift guide Sign in for the best experience

— 2001'd OfOrES2 F Lot o7 BN M7t QU=
7|& B &2|A(Monolitic) 7|H|'01|*'|
@ g

MZE CHE o E2|AH0|d 7152 MSSt=
"Zih MH| A SSHECR “42} St LICt.

X 2| Amazon.com@| A 3}
1 Hf|O|X| & 4/ d5t7] fldf
1000{747t = MH|AE 2&5HY
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Microservice Integratio

Microservices Approach

l Presentation services

Al
I
I
I
I
I
I
I
I
1
I
1

Stateful services

80

L -

Stateless services with related databases

Model/Database per Microservice

n with by Ul

| =0 Join SQL 52 AHESHA| &t ZE2E.AE 7|=0[L} APl Gateway £ &5t

+ W3C 2| Web Components 7| 21t MvvM 12|12

Traditional Application

« Single app process or 3-Tier approach
« Several modules
« Layered modules

3-Tier Approach
ey

Single App Process

0000
0000

Single Monolithic Database
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Client-side Rendering : 20l 7} 9| |

“CIES 7tstt Ee| 2dE0oF ot 1, E M7t Glo{OF g =2t H FH27”

-
Il

Server-side Rendering 2 2 & 2tHO| Z2HIXT}  Z b7t LEZHX| ZotChd =22 oS A Q17

EES{ort ot HE2 HOjE 4= UX| D,
Client-side Rendering 2 M X §|O|E{7} a4 SHK| RE=CHH AJAX / MVWM 2

TS SIHEE QMMo2 HESH 4 QlC} Client-side Rendering 7| &0l F&Z5}x}.
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W3C Web Components

Dynamically composed at client-side

Custom elements
HTML imports
Template
Shadow DOM

<style>
style for product
style for order
style for delivery
</style>

<html>
markup for product
markup for order
markup for delivery
</html>

<script>
script for product
script for order
script for delivery
</script>

# main

<product> <product>
<order> <order> <order>

<delivery>

# product # order # delivery

<style> <style> <style>
style for product style for order style for delivery

</style> </style> </style>

<htmlI> <htmI> <html>
markup for markup for order markup for

product </html> delivery

</html> </html>

<script>

<script> script for B <script>
script for product </script> script for

</script> delivery

</script>
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Almost all the frontend frameworks support Web

Components

AngularJS

React

154



Custom tag for Domain Class: <product> tag

<table>
<tr
v-for="(item, index) in props.items"
‘key="item.id"
>
<product
v-model="props.items[index]"
@inputBuy="showBuy"
@inputEdit="showEdit"
></product>

</tr>
</table>
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Data binding to Domain Tags

<product
v-model="props.items[index]"
@inputBuy="showBuy"
@inputEdit="showEdit"
></product>

<script>
methods: {
getProdList() {
var me = this
me.$http.get(${API_HOST}/products’).then(function (e) {
me.items = e.data._embedded.products;
})

}
}
</script>
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MVVM

Notify change

ViewModel

=
4

[2]u[e[e[=]s[s]s[s][&]=]

e
5

[EEE=[[el=]=] = [ = ﬂ
.

2016

PROFIT AND LOSS STATEMENT

DevAV
Revenue JAN FEE MAR APR__ MAY  JUN JuL AUG
Sales S50.000 S63098 §S5025 523881 SE0TTS  S44500 550000 S62500
Sales Returns Reduction) 50 3500 3] 50 B234) 0 50 ]
Sales Discounts (Reduction) ($5.000) (552507 (55513  (35788) (S607H) (S52%0) (§5.200) (85500
Other Revenue 1 50 50 b3 50 50 b3 50 /
Other Revenue 2 30 50 50 30 30 50 50
Other Revenue ¥ 50 50 50 50 w0 50 50
Het Sales $45,000 S5T,34B S49612  SIB093 $54.463 $39250 544800 Jf Pasow
Cost of Goods 5okl 20000 521000 522050 323153 524310 522150 520000
Gross Profit ‘Devd
Operation Expenses JAN FEB MAR APR  MAY  JUN J Passw
Salaries & Wages 37500 57875 58269 58682 $916 55500 S$5.000
Depreciation §500 §525 §551 §579 SE08 §550 §500
Rent 31500 51575 51654 31736 51823 51620 51700
Office Supplies 5475 5499 5524 §550 5577 §525 §500
Utilities $123 $123 $123 $123 5123 $1z3 5123
Telephone 568 568 558 568 368 558 568
Imsurance 5125 5125 5125 5125 5125 5125 5125 5128
Travel £250 £263 276 £289 5304 L2585 £250 275

o v | proftandloss | @




Interaction between Domain Tags

<order-list/> Value container

‘selectedOrder’ field

reference & reference the
change the value only
value

<product

<order

v-model="selectedOrder”

/>

v-model="selectedOrder.product”

/>
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Lab time: Shopping Mall Ul 2F= 7|

C @ file:///Users/uengine/Downl...  ¥r QY [+ ] I
9 [ MY @ Fim Look Tutorial... () (1796) Codi

7Is
. MEIIERZO
.- A

x o
T
7| &

+ SPA (Single Page App)
* Responsive Web
* Front-end Data Aggregation (AJAX)
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Why Vue.js

Angular and React are not a STANDARD
While Polymer is heavy and needs Polyfill

1. Fast (compared with React and Angular)
Light (low dependencies)

3. Easy migration (easy to learn and easy to embrace existing libraries such as j
Query or libraries)

N
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Data binding

<div id="demo">

<p>{{message}}</p>
<input v-model="message" >

</div>

<a v-bind:href="url"></a>

161



Model-Ul binding

v-model

<span>Message is: {{ message }}</span>
<br>

<input type="text" v-model="message" placeholder="edit me">
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Conditional Element

v-if : conditional element

v-else

<h1l v-if="ok">Yes</h1>

<h1 v-else>No</h1>
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Loop for collection

v-for

<ul id="example-1">

<li v-for="item in items">
{{ item.message }}

</li>

</ul>

var examplel = new Vue({
el: '#example-1',
data: {
items: [
{ message: 'Foo' },
{ message: 'Bar' }
]
b
)
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Event Handling

v-0n

<div id="example">
<button v-on:click="greet">Greet</button>
</div>

var vm = new Vue({

el: '#example',

data: {

name: 'Vue.js'
+
methods: {

greet: function (event) {

alert('Hello ' + this.name + 'I")

alert(event.target.tagName)

b
b
3)

vm.greet()
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Life cycle

e created
* beforeCompile

Complle template
and replace el

« compiled

* ready

+ attached

» detached

* beforeDestroy

» destroyed
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User defined Component
(Your own HTML Tag)

Vue.component('child’, {

props: ['msg'], <child msg="hello!"></child>
template: '<span>{{ msg }}</span>’
data: function(){
return {a:'aaa’, b:’'bbb’}
3

methods:{

b
)
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One File Component - .vue

<template>
<div class="hello">
<h1>{{ msg }}</h1>
</div>
</template>

<script>
module.exports = {
data: function () {
return {
msg: 'Hello World!"
}
}
}

</script>

<style scoped>
h1 {

color: #42b983;
}

</style>
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Transaction Problem in data mutation by Ul
composition

o MHATY (E2O0IAET &AL 2 F)

Client (Web/Mobile)

POST (&4) > l POST

Order Product
(MySQL) (MongoDB)




Monolith-Frontend

The Monolith Front ¢ Back Microservices

2 gl o
2 S Frontend § Frontend
o
£ s Team S Team
The Shop

Team | e e —
° s .
1] o S
B % $ ]

@
@ @ o 9 8 § £
...... Backend / 3 : = 5
............ 3 3

® o DevOps Team o T b o =
@ 2] W = QO = E
3 g g |8 & g s
5 5 g | < s || &
S S S

https://micro-frontends.orqg/
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https://micro-frontends.org/

Micro-Frontends

Frontend

Database

Team
Inspire

Mission:
helps the customer
to discover products

Bounded
Context
With
Ubiquitous
Language

Team
Search

Mission:
quickly find
the right product

Bounded
Context
With
Ubiquitous
Language

Team
Product

Mission:
present the product
(specs, images, ...)

Bounded
Context
With
Ubiquitous
Language

Team
Checkout

Mission:
provide a good
checkout experience

Bounded
Context
With
Ubiquitous
Language

=7t 22|18 HEWE 7|
et 53
=7 E SRy

=7t 71 SN (CH5 2 UK

)
SOl A2 (StLtel AEEHEL Q|
KHHIAS S E ATIO] SO CHE
HEHETI G H2OrOf)
o
=

 —
O[HIE S S5 HEHE
=

https://www.martinfowler.com/articles/micro-frontends.htmi

https://micro-frontends.orqg/
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https://www.martinfowler.com/articles/micro-frontends.html
https://micro-frontends.org/

Lab: Multiple frontend frameworks on a
single page

What is your name?

James

Enter your name above then click the button below to tell the components, Wh I Ie they prOVI de:

- Autonomously deployable
- Communicate each other

Angular React

Hello James from your friendly Angular component. Hello James from your friendly React component.

Say hello Say hello
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https://medium.com/javascript-in-plain-english/create-micro-frontends-using-web-components-with-support-for-angular-and-react-2d6db18f557a

Table of content

The Domain Problem : A Commerce Shopping Mall
Architecture and Approach Overview

Domain Analysis with DDD and Event Storming

Service Implementation with Spring Boot and Netflix OSS
Monolith to Microservices

Front-end Development in MSA

Service Composition with Request-Response and Event-driven V

O T R U R A o

Implementing DevOps Environment with Kubernetes, Istio

Microservice and
Event-storming-Based
DevOps Project

{&& /Engine



Service Integration by
Request-Response

Inter-microservices call requires client-side discovery and load-balancing
Netflix Ribbon and Eureka

Hiding the transportation layer:
Spring Feign library and JAX-RS

Circuit Breaker Patterns



Inter-microservices Call — Request/Response

Spring-Cloud-GWE Z {35IX| &1
A U P 2 B
API GW (Spring Cloud Gateway)

setStock()

Order-service : ipl, ip2
Product-service : ip3
Delivery-service : ip4, ip5

Product Ribbon / Order
Envoy

¢ sidecar ¢
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlHHHHHH%IHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Service Discovery - APPLICATION-LEVEL

Product-service

Order-Service Client-side discovery
10.232.23.1 .
RPC/Rest service
instancel
client C} / )
Service
Service discovery library
discovery library
AN Load balance request 3.2 Service
instancel
/ Service

discovery library

Query ("order-service")
Service
instancel

=

Service
discovery library

Query API Registration API

Service registry ( etc. Eureka)

Self registration
“ IP Address Register("order-service", "10.232.23.1")

product-service 10.232.23.1
product-service 10.232.23.2
product-service 10.232.23.3
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Service Discovery - PLATFORM-PROVIDED

Order-Service

Service DNS name

10.232.23.1

Product-service

RPC/Rest H Service
A resolves to service VIP O e

10.232.23.2
Service
instancel

GET http://order-service/...

10.232.23.3
Service
10.232.24.99 instancel

Service virtual IP addreps (VIP)
1
%rvice registry( etc. Kube-DNS) Observes

Server-side

Platform
router

> discovery

Queries

product-service
product-service

product-service

Deployment platform

| senice 1P Address

10.232.23.1
10.232.23.2

10.232.23.3

Updates

<«

Register

3rd party regi

stration
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Lab Time: Service Discovery Kube-DNS

 kubectl scale deploy orders --replicas=2

- Ztreplica 2| IP & O &2
o kubectl get po -0 wide

- httpie & SHLH L{OAM 2
o Workflowy Of| httpie A4 &= AX|
o kubectl exec -it httpie bin/bash

* http productld=1 customerld=" " quantity=1
(memory DB 2tAM 2719] instance & 172t FTESEE)
- AP IP=E
o http
o http

- MH|2 g X|AEE|E &% Round-robin 2=
o http 178


http://orders:8080/
mailto:1@uengine.org
http://orders:8080/
http://orders:8080/
http://orders:8080/

Issues in Request-Response model

MH|A T (Request-Response, Sync 2 &) Atomic Transaction / 2PC
L P~ Transaction XA Resource
* )g3x-| OI' Manager
Client (Web/Mobile) o ZOjH I}
+ = ?_H X_I.II ﬁ I-I El % Request to Prepare —M -
ols S Ty
POST ‘r‘l J 2PC :I'Lol_:l Prepare |
Phase i
M—— Prepared " __,_.-""'J
POST : POST -
Order Delivery _ _
——— » Yet Another SVC ——— Commit ——# T
(MySQL) (MongoDB) (NoSQL) Commit |
Phase |
_d
Done e
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0N ™ ap XtTh: M ZI ELE| 0] 7+ T E

Order Circuit breaker Product N A
: : , StLEQ EEHJ‘“*"0| st 2E240|
] > o SMSHR| %= 2 0)2| X Fail-Fast M2
S — |: -------- LJ 2 EZx oto
- | Connection | > HZZ]| AL =5 95
! ! problem !
1 1 1
pry 1 1
> > KO} ZEX| Al, RFEEZ| RS (Open)
o c ] — -1 O
A =aO
b timeout 1 timeout 1 *
1 1 1
| : | UA| SOt Fallback2 2 AMH|A CHA|
i . .
S D ] U EYTOR AH|A HatolR gl
—_ timeout timeout I
1 | 1
1 1 *
—— — trip !
AN = | H4 20l Al XEH7| B (Close)
4q-—-—-=-=—=-=-=-== —— :

Circuit open
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Lab Time: Circuit breaker using istio

. IZHMEE Sa|AF H|Z
o regres_orders, reqres_products, reqres_delivery

* Install istio , httpie, siege
o Workflowy “istio & X|” 4
o “httpie, siege & EX|” G

- 2t MH|AE istio 2 deploy
o kubectl get deploy orders -0 yaml > order_deploy.yaml|
o kubectl apply -f <(istioctl kube-inject -f order_deploy.yaml)
o kubectl get deploy products -0 yaml > products_deploy.yaml
o kubectl apply -f <(istioctl kube-inject -f products_deploy.yaml)
o kubectl get deploy delivery -o yaml > delivery_deploy.yam|
o kubectl apply -f <(istioctl kube-inject -f delivery_deploy.yaml)

. FAN o2 HiE 0l
o Kubectl get po
o READY 7t 2/2 7} | O{OF&t
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Lab Time: Circuit breaker using istio

« Httpie pod &%
o kubectl exec -it httpie bin/bash

- d= T FotE F7|
o siege -c2 —t10S -v --content-type "application/json" POST
{"productld":2,"quantity":1}'

- ZAHF 20| £5510] 500 0f 27+ HO{ Z
o http PATCH products:8080/products/2 stock=99999999
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http://orders:8080/orders

Lab Time: Circuit breaker using istio

« product MH| A0 M2l E2{0]H &
o connectionPool :
X| ™M=l MH|A0f connectionsS A|$H5H0] 7=
2l = S7t0f 2 MH|A Pending #EHE 2= = circuit
break € ZSA|7|= 4 H

Ofo

o outlierDetection :
RF HSIAHLL SHO| gl QIAEHA
break & A SA|7|= &

i

EFX[SHY circuit

. HBL2 F0|A K| El UM Ot KHEF 20l
o siege -c2 -t10S -v --content-type "application/json"
‘http://orders:8080/orders POST
{"productld":2,"quantity":1}’

- A
o kubectl delete dr --all

apiVersion: networking.istio.io/vlalpha3
kind: DestinationRule
metadata:
name: delivery
spec:
host: delivery
trafficPolicy:
connectionPool:
tcp:
maxConnections: 1
http:
httplMaxPendingRequests: 1
maxRequestsPerConnection: 1
outlierDetection:
consecutiveErrors: 5
interval: 1s
baseEjectionTime: 30s
maxEjectionPercent: 100
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Service Integration by
Event-driven Model

» Event-driven Approach
« ACID Tx. vs Eventual Tx.
« Business Transaction / Compensation (Saga) Pattern



Microservice Integration with Event-driven Architecture

Request-Response Applications

Rigid

Tight coupling

Deterministic D E
-

=] @
=]

Ll
App

[~ ]
(=]

* Point to Point & Spagetti network

* Blocking Model
» System fault spread

VS

Event-Driven Applications

Responsive D E’
Flexible e
Extensible
= ]
~— [ e |
Platform
- - E
nflu App

* Broadcasting
* Non-Blocking Model
« System fault isolation
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Inter-microservice Call - Event Publish / Subscribe (PubSub)

Event Queue (i.e. Apache Kafka)

s SR Hi S A2tz N Ik PS dEEEHEE

Order Delivery Product
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Adding a new service

Order

& X 2] &t L]

Delivery

Event Queue (i.e. Apache Kafka)

y

Marketing

Product
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Removing a service

Event Queue (i.e. Apache Kafka)

Order

\ e
N 7
HiSsxalg  HISAE|2tE
iy
7/ \
7 N\

,-Delivery's,

Delete Service

rx

HT ojo

ox N
HI ofn

Marketing

o

e bo =l ) MNEHHHAE
y
Product
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Event Publisher : Order

@Entity
public class Order {

@PostPersist /| T=0| A& E =0
private void publishOrderPlaced() {

OrderPlaced orderPlaced = new OrderPlaced(); // 20| =20{2
A Z OlHIEZE 2

orderPlaced.setOrderld(id);

kafka.send(orderPlaced); // A|X| 70| =F0| S0{2S= 42

}
}
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Event Consumer : Delivery

@Kafkalistener(topics = "shopping™) // shopping EE 2| O|HIEE
public void onOrderPlaced(...) { // OrderPlaced O|HE7} E0{QM™..

Kafka.send(new OrderShipped(delivery)); // & T4/ 2t 20)=
TS X 2 EE A/ 7o A2
}

>~

Of>
M

deliveryService.start(order); // S F=E712| Hi H|E A%
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Event Consumer : Product

Il o8 FS AL = T+ & BIF = 0A HE

Product product =
productRepository.findByld(orderPlaced.getProductid()).get();

product.setStock(product.getStock() - orderPlaced.getQuantity());

productRepository.save(product);
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« MH[ATH (Eventual TX)

Client (Web/Mobile)

POST
Order Product
(MySQL) (MongoDB)
OrderPlaced OrderPlaced
(pub) (pub)
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of 7| M Melo| 2 et

=
. 32|E|Z SIChD SESICHO, Lf M| A0 STt SR Mof
H|So] 22| E|Z 8hote

dsi 2g8 E0f A2|E|Z olCHH, st SEdS 27| Availability

Stateless
MNon-Perzistent

- — Not Available
> ZEot oA EE ER

(FR2Z EfO'"E A7t
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Eventual TX - & € X| 7} Mission Critical St A%

« MH|ATH (Eventual TX)

Client (Web/Mobile)

POST
Order Product
(MySQL) (MongoDB) ~
All-done
(pub)
OrderPlaced OrderPlaced :
(pub, PENDING) (pub) ;

1
1
All-done :

(sub, CLEAR PENDING)
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Eventual TX — Rollback (Saga Pattern)

+ MH[ATH (Eventual TX)

Client (Web/Mobile) __. CANCELLED __
(pub)

1
1
POST !
| N
1

1
|
|
1
1
I
1
1
/
Y Order Product !
(MySQL) (MongoDB) ! !
All-done |
(pub)
1
OrderPlaced OrderPlaced | :
(pub, PENDING) (pub) J N

CANCELLED |

(sub, DELETE or CANCEL)
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Lab Time: Eventual TX — Saga Pattern (1/5)

Client (Web/Mobile) Order Delivery

gy = |
_'_TAHA‘I
» Ar

OrderPlaced

1

1

I

| (sub)
|

|

ProductChanged 1

B (Sub) IOrderP|aced

o

I
y (pub)

o order svc -> http localhost:8081/products/1
o product svc -> http localhost:8085/products/1

T= AIE AP

o http localhost:8081/orders productld=1 quantity=1 customerld="1@uengine.org" customerName="22 &

customerAddr="A S A|”
O|#IlE Z=3]| topic > eventTopic

A

v

DeliveryStarted

(pub)

OrderPlaced
(sub)

Product

1
H stock decrease
I

v

ProductChanged
(pub)

o Jusr/local/bin/kafka-console-consumer --bootstrap-server localhost:9092 --topic eventTopic --from-beginning

Ao 2ol
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Lab Time: Eventual TX — Saga Pattern (2/5)
Order Delivery Product

34 A

I’ E=FIPN
T?_‘Tl—l— ‘Ar : B A 1 : )
! OrderCancelled OrderCancelled| 1 |NULEEEE
b : (sub) ! (sub) !
AOX|A AL !
FEFL HE ! D I
1 ,l’ 1
ProductChanged 1 1
(sub) |71 ordercancelled 1 DeliveryCancelled ! ProductChanged
I
ub ! ub ub
v (pub) v (pub) v (pub)

=
—

=

T'__

o http PATCH localhost:8081/orders/1 state=OrderCancelled

Bl E X3 topic > eventTopic

o Jusr/local/bin/kafka-console-consumer --bootstrap-server localhost:9092 --topic eventTopic --from-beginning
2 2ol
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Lab Time: Eventual TX — Saga Pattern (3/5)

*Quiz

- Event Driven S 2 A|AHZ 15 SHIY
Mz 2= ol ME| AN M St=AH 27172
1. FTEMHIA 2. AEMHA

S

—

M github/event-storming ZE= FEAMH| AN I DEZ K2
Of

A
A SEMEIL0M MoEFs HASHES HENEX}

o FE MH|ANM 2MMoz =ES 2 (XY
&2 MH[A0AM FEA| JAFS T
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Lab Time: Eventual TX — Saga Pattern (4/5)

* Request/Response 2 0|2fH?

o &E MHIA M FE MH[A A Y HE2 FE2 FASH= APIZE
o &= MH[A Of| A HHA MNHIA O A FAE =2 A HISS F A= API 2=
o -_rLDH?_* AEXHO| A Lol 0| Y EE — optional
- Event Driven 22/ 0|2} H?
o ME MH|A0N M= ProductOutOfStock O gl HF A St
St

E=
el —] o
o —’F—-E— AH| A0 M= S| O|HIEE BHOtM F=E2 F AT
A& MH| A0 A= OrderCancelled O| 2l E A| OutOfStock 2+ 20| ™ stock increase & 2tgt

« AP Z=H|
o T MH|A0|M 7| ELl M nE HASte 22 T4 MHelg
o order AH|A Order.java > throw new OrderException("No Available stock!"); =4
o SE MH|A0M 2SS HIAT
o product AlH| 2 ProductService.java > @StreamListener £20f Of2f X & HZH

if( product.getStock() < 0 ){
System.out.printin("productOutOfStock O|HIE Z/4™);

lelsef
productRepository.save(product);

}
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Lab Time: Eventual TX — Saga Pattern (5/5)

: o =% 2ol
: o s3%| ol
Order Delivery Product
4! A D 4
1 OrderCancelleq : OrderCancelled :
| (sub) ! (sub) !
2 4 | i |
|
ProductOutOfStock 1 OrderCancelled | DeliveryCancelled I ProductOutOfStock
(sub) ; (pub) ; (pub) v (pub)
e e
1. product MH[A0 A ProductOutOfStock O|HIE Sgj|A Mg
2. ProductServicejava 0| A ProductOutOfStock O|HIE &
3. order AMH|A > Orderservicejava 0l A ProductOutOfStock O|HMIES 2|&
4. ProductOutOfStock & A| OrderCancelled O|HIEE &
5. ProductServicejava 0| A OrderCancelled O|®HI E BFQFS I, ProductOutOfStock &2 LM 02 S2|X| &


https://github.com/event-storming/products/
https://github.com/event-storming/products/tree/saga-rollback
https://github.com/event-storming/products/
https://github.com/event-storming/products/tree/saga-rollback

Resources on Sagas

» http://eventuate.io/

 https://vladmihalcea.com/how-to-extract-change-data-events-from-mysqgl-to-
kafka-using-
debezium/?fbclid=IwAR33Spb4jPBNI6VNHuCxdu BxpWdzOLzMvbCtHHvJrRmJPfi
EoXwM1gWYBs

201


http://eventuate.io/
https://vladmihalcea.com/how-to-extract-change-data-events-from-mysql-to-kafka-using-debezium/?fbclid=IwAR33Spb4jPBNI6VNHuCxdu_BxpWdzOLzMvbCtHHvJrRmJPfiEoXwM1qWYBs

L Data Query (Projection) in MSA

* Issues: Existing Join Queries and Performance Issues
» Composite Services or GraphQL
» Event Sourcing and CQRS



= AFAH| A 0| A 2| Data Projection Issue

Data from multiple services Mobile device or web application

A/_//

Order status view
frontend

Order id : 3492-2323
Restaurant : Ajanta
Status : En route

ETA: 6:25 PM
Payment : Paid /\

ﬁ) OrderDetails findO
4
/ / application \ \

Order status

Order Service Product Service Delivery Service Accounting Service
Order Product Delivery Bill
id: 45-4545
id : 3492-2323 id: 3492-2323 orderld : 3492-2323 id: 343-45611
restaurant : Ajanta status: PREPARED status : ENROUTE orderld : 3492-2323
eta: 6:25PM status : PAID

Modified from Microservices Patterns, Chris Richardson, Manning, 2018 203



Data Projection by Ul and HATEOAS

Data from multiple services

Mobile device or web application

A/’_/

Order status view

Order id : 3492-2323
Restaurant : Ajanta
Status : En route
ETA : 6:25 PM
Payment : Paid

frontend

Order status

=

Order Service

Order

id : 3492-2323
restaurant : Ajanta
_links:{

ticket:
http://products/3492-
2323

delivery:
http://deliveries/45-4545
bill: http://bills/343-
45611

}

1. Fetch first

2. Fetch\second in parallel

application
Product Service Delivery Service Accounting Service
Product Delivery Bill
id: 3492-2323 id: 45-4545 id: 343-45611
status: PR : - orderld : 3492-2323
status : ENROUTE status : PAID

eta:6:25PM

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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Lab Time: Data Projection by Ul and HATEOAS (1/2)

I 285 X3
$http.get("http://orders:8080/orders/search/findByCustomerld?customerld=174ID")
.then(function (orderResult) {

I 7= &0 ol dot= HiSEE =3
orderResult.forEach(function (orderltem, orderindex) {
$http.get(orderltem._links.delivery.href)
.then(function (deliveryResult) {
I FE2A S YRS Rt
)
)

)
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https://github.com/event-storming/ui/blob/master/src/components/order/OrderListMashup.vue

Lab Time: Data Projection by Ul and HATEOAS (2/2)

TE= 02 ot}

Chrome 2| 7HE¥ X} E E > Network B2 L},

H=
Menu 2| My page (Ul Mash Up) 2 E€O0{M API E27t= 252 &0l3

Ct.

FENE 04 Zr 3
MASK 1 20000
NOTEBOOK 1 30000
Tv 1 10000

Tv 1 10000

Tv 1 10000

DeliveryCompleted

DeliveryCompleted

DeliveryCompleted

DeliveryCompleted

DeliveryCompleted

=
=
[
i1
Z

OrderPlaced
OrderPlaced

|| 18uengine.org
|| findByCustomerld?customerid=1@uengine.org

|| 18uengine.org
| | findByCustomerld?customerid=1@uengine.org

|| findByOrderidOrderByDeliveryldDesc Torderld=1
|| findByOrderidOrderByDeliveryldDesc Torderld=2
|| findByOrderidOrderByDeliveryldDesc Torderld=3
|| findByOrderidOrderByDeliveryldDesc forderid=4
|| findByOrderidOrderByDeliveryldDesc Torderld=5
|| findByOrderidOrderByDeliveryldDesc Torderld=1
|| findByOrderidOrderByDeliveryldDesc Torderid=4
|| findByOrderidOrderByDeliveryldDesc Torderld=2
|| findByOrderidOrderByDeliveryldDesc Torderld=3
|| findByOrderidOrderByDeliveryldDesc Torderld=5

v {_embedded: {,.},.}
v _embedded: {,..}

vorders: [{productId: 2, productName: "MASK"

» 0: {productId: 2, productMame: "MASK", qu

» 1: {productld: 3, productName: "NOTEBOOK'

» 2: {productId: 1, productName: "TV", quan

» 3: {productId: 1, productName: "TV", quan

» 4: {preductId: 1, productName: "TV", quan

p _links: {self: {href: "http://localhost:8@81

ot¢l HIoIE &
HATEOAS 2

XAl Ul
o] H™a
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Data Projection by Composite Service or GraphQL

Order status view

frontend
Order id : 3492-2323

Restaurant : Ajanta
Status : En route
ETA : 6:25 PM
Payment : Paid

Order status

\

O
‘ GET/order/{orderld}
Find Order
Composer
¢ GET/orders/ ¢ GET/produc ¢ GET/deliverie GET/charges?
{orderld} ts? orderld= s? orderld= orderld=
{orderld} {orderld} {orderld}
Order Service Product Service Delivery Service Accounting Service
<aggregate> <aggregate> <aggregate> <aggregate>
Order Product Delivery Charge

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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Lab Time: Data Projection by Composite Service (1/3)

- 28 ALSXY FLOII % FRO| i MM HE (F2, 4E, 5 ) S X8st0] A
SX}0f A 0L,
- Y A

o 2E ZIS2S 2Ot E0F Xt 5t H0|EE 2S5 0{A return SHCY,
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Lab Time: Data Projection by Composite Service (2/3)

CompletableFuture<List<Orderinfo>> orderListCF = CompletableFuture.supplyAsync(() -> {

/I Call OrderService API

}.thenCompose(orderListObject -> CompletableFuture.supplyAsync(() -> {

D

I =2l F2E2 OHE ME|A ==

CompletableFuture<Product> productinfoCF = CompletableFuture.supplyAsync(() -> {
/I Call product Service API
D

CompletableFuture<Delivery> deliverylnfoCF = CompletableFuture.supplyAsync(() -> {
/I Call product Service API (HATEOAS API 2 &)
D;

I 2= 20| ELt7|S 7|CHEICEH

CompletableFuture.allOf(productinfoCF, deliverylnfoCF).join();

/I B|O|E{ 2 =3t

OrderInfo orderinfo = new Orderinfo(order, productinfoCF.get(), deliverylnfoCF.get());
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https://github.com/event-storming/composite_service/blob/master/src/main/java/com/example/template/CompositeService.java

Lab Time: Data Projection by Composite Service (3/3)

o git clone
o cd composite_service
o mvn spring-boot:run

- & 02{d oY)

o http localhost:8081/orders productld=2 quantity=1 customerld="1@uengine.org" customerName="2Z-&" customerAddr="A{ =
Alu

- DEOE|
o http localhost:8088/composite/orders/1@uengine.org

o Thread #&2 F42 SHA ot MHIA AR = 25

Hi &, §F MB|27F 25 7H5F0|0{0f G 0|E z=3|7t &
|20] RS A0 2 HO|E S =2| ot 7|20 AlZFO| Efo| ZE
o 2 ZF API 22 return &= data & 210 AO{OF B (& HHIiOﬂH t”’“l N2 g 2%)
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https://github.com/event-storming/composite_service.git

MZt=S L2 A| S} : cQRrsS and Event-Sourcing

CQRS IfH

$17|& DBRt 27| DBE w2t =
K Optimistic Locking 7%

* Query 7= LIS 19510 0

MSA MH| A 20| H30f 2t AH| A0 :

El EQ Eél 0‘" —'T'—_cz,l' Data Access(Repositories)

* Polyglot Persistence Read Model

Domain Model
https://justhackem.wordpress.com/2016/09/
17/what-is-cqrs/ Interface(UI/ APD

https://www.infog.com/articles/microservice
s-aggregates-events-cqrs-part-1-richardson

Command Side Query side
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2y

Order Service

Product
Events

Product v
Service

Event
handlers

My Page

. Service
Delivery

Events

v

Delivery
Service

Oauth Service

() GET mypages/{id}

(Materialized View)

w

¥

Multiple Event Sources

RADIO

CLOCK

CLOCK

RADIO

RADIO

™

Fex

ELEL

60000

50000

50000

60000

60000

30000

Rows per page:

oy

0 -

2

2ty

2|eatd

Eh ]

2

2ty

< >

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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CQRS 2| 2% : Multiple Event Sources

@StreamListener(KafkaProcessor.INPUT)
public void onMessage(@Payload String message) {

/**

* HjZ AIEF O/ E

*/

if( event.getEventType().equals(DeliveryStarted.class.getSimpleName())){

orderHistoryRepository.save(orderHistory);

}

/**

* HiZ F4 OJHE

*/

else if( event.getEventType().equals(DeliveryCancelled.class.getSimpleName())){

orderHistoryRepository.save(orderHistory);

}

/**

* FEYY o/HE

*/

else if( event.getEventType().equals(OrderPlaced.class.getSimpleName())) {

orderHistoryRepository.save(orderHistory);

/**
« 72 HL O/HE
*/

else if( event.getEventType().equals(OrderCancelled.class.getSimpleName()))

orderHistoryRepository.save(orderHistory);

213


https://github.com/event-storming/mypage/blob/master/src/main/java/com/example/template/event/EventListener.java

O RS R R R

Table of content

The Domain Problem : A Commerce Shopping Mall
Architecture and Approach Overview

Domain Analysis with DDD and Event Storming

Service Implementation with Spring Boot and Netflix OSS
Monolith to Microservices

Front-end Development in MSA

Service Composition with Request-Response and Event-driven

Implementing DevOps Environment with Kubernetes, Istio

Microservice and
Event-storming-Based
DevOps Project

{&& /Engine



Lab Time: Application Ol 278 4% T (1/3)
+ git clone

* application.yaml
o superuser.userld : ${ SUPER_ID:admin123}
o superuser.userld : ${ 2+& B~ 5. 7/ 2 24

. AR

o
o @value("${superuser.userld}")

o Environment env = Application.applicationContext.getEnvironment();
String datasourceUrl = env.getProperty(" superuser.userid™)

- B2t XMOoAM 2 5t0] Zatgf =Hel
o mvn spring-boot:run
o http://localhost:8088/env
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https://github.com/event-storming/monolith.git

Lab Time: Application Ol 278 4% T (2/3)

- MAVEN & 3HA|
o export _SUPER_UID=prod_admin
o mvn spring-boot:run

o mvn spring-boot:run -Dspring-boot.run.arguments=--superuser.userld=dev_admin

o mvn spring-boot:run -Dsuperuser.userld=dev_admin

- Docker A&l Al
o docker run —e _SUPER_UID=docker_admin ..
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Lab Time: Application Of] 2’8 4% T (3/3)

- Kubernetes ConfigMap 2 &-&73}0] 7f&/28 43 LI+

o e Ee{AH - configmap ‘4 A M
o kubectl create configmap admin-config --from-literal=adminUser=kube_dev_admin

o %8 S AH - configmap 4-d
o kubectl create configmap admin-config --from-literal=adminUser=kube_prod_admin

o HIZ deployment.yaml 0 env %} A&

env:
-name: SUPER_UID
valueFrom:
configMapKeyRef:
name: admin-config
key: adminUser
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Appendix: MSA L2 M E 12| 9}
x| 3} Bl



HIZL|A w3} 3 WE N

Small, Autonomous,
Cross-functional teams

Mg Marg

- MHIAE 2| 22 37| 2 LiF0| SR
7Hsta oo =2 AMH| A 7H0=

4z &

- WA HRLA 2|3 RS THs
- HAE AlOIE 9 00|22 M| AT HASE

YOI Z HE U B4

g

e

API 2fo]| [rt2t
MH|AE ZiXto| 2. Hoj| w2 7' vl =

[l

U ES pevops/
continuous
delivery/deployment

00|32 A{H| &

o
It

g oo DevOps &4 1%

microservices

Ell
OF7| =i & Microservice architecture

==
S=
Y 25
Hi= S g g St erdd
- OfO|AZMH|A OF7[HX = 7H'E AMH|A T2 - A|2”I9| 7] 58 2E6l0], MH|~
ZHe/mH7 Y/ EE/HIAE M It 7LS SR R 2} E2jgo i3l X2 H Y2 ST

A

SIS R vt ) test) releaseg
SIS R buitd ) test) relcased
EEE O DIDIID

<

> Ht
AL N ot
motofr 03

s

AEE A2 37|29 ME[AR LiF1, MBS E2 WEHO H|0[H MFa
BHQ N, 2E HAE M= RLEHT, 228, 20| 7hsth OF7|EA
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Specific Goal Setting — MSA Maturity Levels
I S ™ S

7S

Gl o]

3 S

A
il
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ol
[X
M

L| 7
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=
il
9|

o
[> o
i rjo

i
fu ot
o

AT
>
N

ofr o

|=
+of

e

o
[>
}‘_

 AF|0HE SR3HICL 2 PC & A
== UCt ACID 7|“f°| EHMMS
StCt. Canonical Data Model & X|
C]|

0% oo >
ok >

E3t S|, Ala" B E3t EHAESIT:

s,
System Integration Testing), AH&X} QI
e

== ZAHAUT: User Acceptance Testing)

£ flet B2 AtSetE RAHHAE

MK A3
A QIA

SPLUNK®} BHA| AH& &l =
dynamics)

APM = (App

ESB(Enterprise Service Bus)Ol A A&H&|
£ 7|2 SOAZ|HE M|, of S| BHY
AOIX|Pt R ES

:. cc JE|X| [=I35n ] Vél _E_t-sH °H E}
"’“ ER= ?rﬁ O| A9 QIE|H|O|AE Soff A=
°* E1I0I5101I ol & ‘8ol & AEHO[AE 7

=

N

tO| M| A& ApMRES| HIO|EH| 0| A5 JHY.
[ESS=n f S A Z210|= OE MEazte E
IMO| M2 XX OZ 0|20{Z.

[EER )
¥ T

_I

L

Junit, Integration, Functional, SIT, UAT, Regression,
Performance 2| &%t Ats HAE

X&H aualet oz, 2o FY UEE

VM & StLEQ| AMH|A QAR A
SZ0[AE AIO|E ZEHHY
MHEAIOIE ZEH A

LogStash Elastic Search, Sensu, Kibana And Graphite

g itgs 5245 22

Ot7|EAf 5! B
ZMH|A XY

OO| A2 MH| A AFESHA T & M22 7|52 %
& 22|~ 8l o032 AMH[A0 to|=2lE

https:/iwww.linkedin.com/pulse/microservice-maturity-model-enterprise-adoption-rishi-singh/ 220

HEHAENLO A2 &
context) & 7|E2E2 \_$H<.>_FEI'.
ubiquitous language 7} CH2 bounded context7t2| 77 L|#H[0[MA|
Anti-corruption layerg Sl &

= =7t sPEE 2% (Bounded

-2t | 24 =l O|O|E| £2|. RDBMS, Search index. Document DB,
B S CIOIEE oie ==0f =ge mntx|= HojEHo &
20| gl MEHOILE Y AIZHO| X|LHH, CHA| ConsistencyE &F

component H2E, A/B HIAE, HI{H A E (Chaos Monkey)

HHOIH AHB(=H), 0|4 X|2|XH(Kk8s), 2 F T&(Fai7t F7|m)

AHO|H & StLtC| AMH|A QIAEAO|D MY
blue/green Hif =

=7hseh MH,

Docker daemon *|'9-0|'q A X LENYE =Tt 0|E third

party ZL|E{& E¢Ql Circonus, App Dynamics. Off M2

Bl QHY| RuE AHEA 52 AHEd, 52 MY Y SHA
Z2MA B F2 SAo22RH Ho{Hoh 2t §2 AHE 7|0t
K| G EHAIS EFCH EE HjZ mpojzZatel

Product Team(Prod mgr, UX, Dev, QA, dbAdmin) and Platform
team(Sys Admin, Net Admin, SAN Admin), 2 Pizza team.
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MSA A I'I 1% EI

of7|=4H TyEd

Circuit Breaker

Database per
service

Service Registry
Saga
CQRS

Event Sourcing

Backends for
frontends

API Gateway

Client-side Ul
Composition

MEXBIS QtOIFELY, Fail-fast M2 ALE XL ZHEO| LA 2= Q1S
= LCjA0| H|E7|, O|HIE J|8to 2 2| 7FSstche 1 7|8t toz M

o2 )

ACID EZHMM H| &S Z7|
ACID ERMZM H|-8 7|7} 27}SHCHH, Shared database 2 X 2|8{OF 7Lt Semantic Locking &%t Eventual Transaction 42| Lock & 345l OF B

MB|A BIX|AEZ|Q| S8 MEH: APl 7|HH(Eureka), DNS 7|EH(Kube-dns)

StLEO|&ko] OFO| AR MH|AE AEl EZHAM0| BR3Pt A2 & Database per service IfH S M} =gt
OFO|32 MH|AZE T2 M| A HHAIZH0] HT|H o2 ZILL 0|FSH7| EE B (eg ZM) HIEO0| &2 B (PC E AI8SH7| EE &)

StLE O 42| OfO| A2 MH| A0 M FE3 HO|H 2 RE FJ8jjoF 5t=4
HOHHE OtO| 32 AH| A LHO|A{ 2| Read 7t ' d5t= B0 ALE

O[HIE AA2 H|E0| &£7| R0 CHS Q| QA0 EXfSH=X| 20l ZR: Undo 7|5 52 877t g% MZ 5= Qlie7t, Ot0| 32 MH|A7to
Z2[23 HA|2EA 297, 7|59 FIHAS

O|#I E AH0jAM 2| O|#IE= Append only O|7| I§20] H[O|E{2| Diff 2| EE SH| Zatslof ot

BFF = O§ composite service £ 7248l{0F 3}7| L{E20i| 2T frontend 2 F&0| O CtAst BRE 75 APl Gateway 2| 7|52 AHESHZALE

RESTful, HATEOAS £ AME A1

API Gateway o| R&0| CIYS7| W20 s 7|53t A&0]| W2l Service Mesh 2 7|E EAl (Camel library) S0IlA M2[S0f ot B Ldlgt =
ol
Mo

Server-side Rendering 2 Microservice 2| &2 3|43tE22 75t MVWM 7|8 Client-side Rendering & M- &3} 0F

Saga

Schema Per Service (Anti)

Saga, CQRS

Circuit Breaker

HATEOAS

APl Gateway

BFF

Server-side rendering (Anti)
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MSA E|AE T2 MA

WL HAE

L7t 2tE E=0| ML=
N E|RULL?

HZHE
HAE

A

Repository
I |

L 2= (M| S At/AHE A O| K| CH =
HEE A=

«HTHE [ AE XtE3}

« Commit® ZE HE M

- HOF Fory YA

ALE R B
B2 E 7t Hf

HEE =

WL EHAE
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(Contract Test)
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>
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MSA A< EH| A E et

Consumer Driven Contracts Test ST

Consumer

Code
Registry

Contract write

»
Pull request

Integration
Test

Provider

Mock
Auto generate :

Code

change
1 |
Unit 1

Test !

If fail, | |
Cancel Deploy |

v DSL Contract Of| H|

Contract.make {
request {
url “/check”
method POST()
body (
age: value(regex('[2-9][0-97)))
headers {
contentType(applicationJson()) }}
response {
status 200
body(*”
{“status”: “OK” }
“)
}

Contract.make {
description “should return person by id=1":
request {
url “/person/1”
method GET()
response {
status OK()
headers {
contentType applicationJson()
body(
id: 1,
name: “foo”,

oM 2

OFO| A2 MH|A HIAE £ Contract-
based Test’} E%

APl Consumer?} HX| HAE At

API Provider?t Pull Request =4l =
HAE & 3! Consumer Mock
W7t Kts 4l

APl Consumere 44 E Mock 24X E
&3l Stub MHE XI5 44/45}0]
BIAE AHO]A =

(Spring2| &%, LHEX 22 Wire mock
ME 7} ¥ E|Of Contract API &)

i

£ E4}| Providero| L9HEOl BT
of e 59| et IHIE IHE
X

18°4

3
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MSA £H2| 7| S HIA E tiot

MH[A(EE) HAE

HIZ 22 E OpO| T2 AH| 20| CHsl 43
£H2 B A E 0| Ar9| #|0]0{oll $IX|3}D], FHIR Q!
2 ECHs AR Y EYT SS0|Lt Hlo|Ef#|0] A

3104

2
ofo rot |>

TH2l(Unit) HIAE

ACo| EX BEO0| o| £ &l 2 EE5H=X|0]
F ZALZ MSAO M E|AE § E(Mock Z4H)) 2

HAE

a2, NELE HAE
s@st = H2E gy
HAE (SuT) \— = e
- \EHHI
(=R INEN-T I‘_~\‘
CECEU I PN LD
HAE (SUT) S’
HIAE o2k
_'[j'=2 o|lo
IS 2o Test
Double
\
\ [ \ [ |
Dummy Test Test Mock Fake
Object Stub Spy Object | | Object

=X : http://xunitpatterns.com/TestDouble.html

AMH|~ 2
OHiE

M|~ 3
HULC
REC

Provider

NB|2 BIAE H2o| Yoz, @
She ChAl, M A7t SN Bk}

= 7} ofgiElS
Bl AE sH WolE e

MH|A 2

MH|A 3

MHIAE BHlAE

UI(E2E) HIAE

79| £3l51%! koLt BDD(Behaviour-Driven
Development)E 7|HtC 2 HATE HAEE
IAE'-"B-EE Hiof _T'_Ej

BDD(Behaviour-Driven Development) t?

- TDDQ} RAStLE, TDDE HIAE XA off FESH
WSt BHH, BDDE HIZL|A 27 A0
TS0 HIAE AHOo|A~E
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Tribe Tribe
~ N
Tribe: A collection
8] of squads that
work together in
Chapter: A group Chapter related areas
of people with the —
sameskills | 2 gt e | | L.emeem®
Guild
Squad: A SRR : ’
sgllt!-organizin Al Guild: An interest
mini-startup that group that anyone
has autonomy to can join
decide on the work
to be done; the
organizational
building block Q Squad Squad Squad Squad | Squad Squad Squad Squad

Source: Spotify
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AF|1 - ING BANK

This way of working is based on 8 important principles...

Principles

Inspired by the Agile methodology, eight principles are
at the heart of our Way of Working:

We work in high performing teams

We empower teams

We care about talent and craftmanship
We continously learn from customers and apply learning to improve
We set priorities with the big picture in mind

We are consistent in our organisational design and way of working

We organise for simplicity

o N O U & W DN R

We re-use instead of reinvent
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In the past five years, ING has been reorganizing for speed and skill.
Roles and responsibilities have shifted radically

2012 2013 2014 2015 2016 2017
( N/ N
)
Commerce Commerce )
Commerce —
- . . ( \
Application dev Agile / Serum BizDevOps
L L DevOps Tribes & Squads BizDevOps
Application ops Application ops Continuous Delivery P
. BizDevOps
Infra dev Infra dev Infra dev Infra dev :‘;:’:d“:' ('.]",l::;k
" “Tech Platform
Infra ops Infra ops Infra ops Infra ops Infra ops i v

Engineer: From single discipline to full stack engineers: designing, coding, test engineering, infra engineering, etc
Product Owner: From writing PIDs to product vision and backlog to end to end bizdevops responsibility
I'T Manager: from delivery manager to perhaps the most differntiating role: skill and competency coach.
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And this is how we organize ourselves

Tribe Tribe = Squads, are high performing “stable” teams who provide the

/8» % ™\ /8! 5 execution power to the One WoW
- = ATribe is a collection of Squads organized around the same
Chapter ] D Chapter I . h purpose
Qliallen, | J.---" QllafC)
Honsly % g & % If".“i"f ?:.TLB] g & % )| . Chapters are formal “groups” of members with the same
1 \@} background / expertise deciding on how things need to be done

N souda souds swiad sios )\ sawe s saiea sains/  Within a Tribe, regarding their area of expertise

* A Guild is a group of experts or community, which can be set up
across Tribes (and even across countries) typically based on a
shared interest in a technology or product / service

Squad over |, Tribe over Squad, Company over Tribe, Customer over Company

230



AF|1 - ING BANK

These are the fundamentals of One Way of Working Agile

= A Theme connects the dots between Strategy and execution. Hence, a Theme represents

an (investment) area that supports the strategic vision. Themes are representing one to

ING's Vision
& Strategy

five year(s).

= A Theme is broken down in multiple Epics: large scale bank initiatives that will be
delivered in one to three quarters. At the Epic level, a.o. the benefits should be defined.

SYUOW § = §

= An Epic can be broken down in one or more Features. A Feature reflects part of the

value (both functional and non-functional) for a stakeholder that could be delivered

within multiple (typically one to six) Sprints.

= Features have to be refined to Story level. Stories are explicitly defined by teams

themselves. They have to be small enough to be picked up by one team and delivered

within one Sprint.

A structured way to manage the demand and focus on the minimum viable products
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Our way of working in the new organisation
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Recommended Readings

1. Overall MSA Design patterns:
https://www.manning.com/books/microservices-patterns

2. Microservice decomposition strategy:
- DDD distilled: https://www.oreilly.com/library/view/domain-driven-design-distilled/9780134434964/
- Event Storming: https://leanpub.com/introducing_eventstorming

3. Database Design in MSA:
- Lightly:
https://www.confluent.io/wp-content/uploads/2016/08/Making_Sense_of Stream_Processing_Confluent _1.pdf
- Deep dive:
https://dataintensive.net/?fbclid=IwWAR30OSWkhgR|LI9gBoMpbsk-QGxeLpTYVXIJVCSaw_A5eYrBDcOpiKSm4pMM

1. APl design and REST:
http://pepa.holla.cz/wp-cont.../.../2016/01/REST-in-Practice.pdf
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https://www.confluent.io/wp-content/uploads/2016/08/Making_Sense_of_Stream_Processing_Confluent_1.pdf
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THANKS!

Any Question?

You can find me at:

jyian uengine.or

https://github.com/jinyoung
https://github.com/TheOpenCloudEngine
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