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Target Domain
: Online Shopping Mall (12 STREET)
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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.
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Separate Core Domain from Supporting Domain
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Separation of Concerns
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Zl User Stories S! Concerns Mapping
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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.
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AS-IS: Pain-points

. AHA YO2H0|ETF A2 QK 0| E0{2 7O
O OF2 &S, WEA A=K7 Of 2 L5

- SHEO| EHF0] TN ol B F 0 kS F0] A2
Of & Of2oliof e A=K+ HSS EZg

- HEEE g XS MU 2 S5HX| 2540
7020l = MotCh F A 22| B| 80| g2
=ct7tE otA| o S A

« XAtM| ipcE g5t 5tER 0], 0|90l +8S
™ol oF o= HIEZA.

N
g
om

o
I
o

HE8le AF
o MZe QAL HfuoLt o2 ol
S Q=7 Sy HimE ey

U, 28 E 27 S0t

L}, A7[3t 2R 2 Al 020l

52 O[S 0|X| Rote 4%

oo &

Hl

> O g Otpgmpmpgm

H mju Ho

NE N k14> o ookt X Ho Ho
Hu pe 1o
o
b
o
rel

2 TR S ol - ol 22 0% T 0 0R

10
rot iy = o 0

o]
<2
Ol
1zt

10



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
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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
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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
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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
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Approach #2 : Event Driven Architecture

Orders
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Event Driven
in Real World:
Restaurant
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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
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https://blog.redelastic.com/corporate-arts-crafts-modelling-reactive-systems-with-event-storming-73c6236f5dd7
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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 21



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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72 229C ZWE(6ep) Al

™ Google Cloud Platform

Compute
.
.@.

App Compute Container
Engine Engine Engine
(PaaS) (laaS) (powered by

Kubernetes)
Big Data

Storage
Cloud Cloud Cloud Big
Storage SqQL Datastore Table

Machine Learning

00006 0000

BigQuery Pub/Sub Dataflow Dataproc Datalab

Cloud ML Cloud Translate Speech
Vision API API
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Gcp 7

http://cloud.google.com
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Kubernetes S 2{AE AM/d
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Kubernetes S 2{ A E M/d (2/2)
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@ Kubernetes Engine Kubemnetes = 2|~ H S22E US7 g G MEaE

@ FE=H Kubernetes &2 5= TEH 0| =g of

& Me= EEN 2% 232537 EELES =23

o

O standard-cluster-1 asia-northe;

Ao AZ

ujy

HYES Sot7{L CHAREES AtS5t0] S2{AE{ 0] AZE 5= ABLIC

ChS Y2 H31510] kubect! YHE AMAE 48tLICt

$ gcloud container clusters get-credentials standard-cluster-1 --zone asia-northeastl-a --project event—stormingﬁ

Cloud Shellol|A

Cloud Console CHA|EE=
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Github 2EQ Y S T2 M E X K|

1. https://github.com/event-storming/ui D https://github.com/event-storming/ui
A

2. 3tH 2=9| Fork HE &l

I event-storming / ui ®wach~ 3 n

3. ii LH % O| Xl_AI_I 9' 71| xo-i EE Clone <> Code Issues 0 Pull requests o Projects 0 Wiki Security Insights
- https://github.com/<my account>/ui.git seenistormng

131 commi ts 1 branch D 0 releases 42 3 contributors

Branch: master v New pull request Create new file ~ Upload files  Find file Clone or download «

sooheond5 Survey Latest commit 4edcSae 26 days ago

[ public login btn last month
i src Survey 26 days ago
[E) .browserslistrc
Parkl)19780628 / ui © watch *
<3 Cod P Se
entstorming-ui Edit
p131c 1 o a3
-
pload f Clone or download «
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GitHub ¥ Z -ssO
L1 = oone couriven

@ cloudcs

o 23
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+ E217 07

Gloud Build

2/

ud Build £

Gaogle C

B Google Cloud Build by Google Cloud Build would like access to:

' Your account (Parkl19780628)
Verify your GitHub account

Resources

Determine what resources both you and Google Cloud Build can access

Google Cloud Build has nat been installed on any accounts you have access to.

Learn more about Google Cloud Build

Authorize Google Cloud Build by Google Cloud Build

Authorizing will redirect to
https://console.cloud. google.com

@ Not owned or ® Crested 2yearsago &R More than 1K
operated by GitHub Github users

GitHub(Cloud Build GitHub )

pull 23 E2/77F X FELILH W HEIZ}CHA| GitHubOll AIAI S LICE
Bitbucket(0|2{F)

Clo e ftories

/0] SEE MFAYULCH 047|01M HEL S2HE HEHR.
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GitHub & - & A AHZE

instaling Google Cloud Buld - Microsoft Edge - o x

@ Githtub, Inc. [US]  httpsy/github.com/aps Je-cloud-buikd/nstakations/new/permissionsTtarget id=570%

Install Google Cloud Build

Install on your personal account ParkJ}19780628 D

® All repositories

This applies to all current and futuse repositories,

oG R % Google Cloud Build

i hewe perissions M EBSE GitHub A& 4 2F Google Cloud Platform Z2H = A2 EE»

' Read access to code 0| GitHub I EE[A0[ M2 E HE =& Google Cloud ZEHE 8| HESt1 Cloud
BRI

¥ Read access to issues, metadata, and pull requests BuildE A& = == RIS

¥ Read and write access to checks and commit statuses

ER - - i%1 Google Cloud Build

HENDE GitHub M & 42 Google Cloud Platform Z2HE HZ

Personal-EventStorm ME=zHE BE7| 0| GitHub HEE|H 0|4 22 ME4E Google Cloud ZEHE0] HZ5H1 cloud

BuildS M-8 E = A& UCH

oogletl 4§12 E 5|28 MET| A orrub A BT 913 HE 2 ohub
Y g7 B2E HEOHD ctHundlH Google® | ZHAS TAGHE 6 £o8
ag ¢ seETEaE © ==¥=ym 2 AEau :
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THo|Z2fel(S 217 2 &7

1. w2l E2|A =7
=3 'J Cloud & =
=

2. NEAE M AAUE
ui repository 1 EH

Google Cloud Platform $+ Personal-EventStorm

FE A
DI ParkJJ19780628/ui - I
e

ZEME BojH D0 LI

trigger-1

oo
. ‘
He7| 9

3. 20 ui &

) ParkJJ19780628/ui 17

2|7 fEof =X
EH
=h

2 m

5. 25 70 Cloud
Build.yam| 8ot L

cloudbuild.yami

TE TR
0] X{Zt 2014 cloudbuild.yam| &4 Dockerfile ZHX/ ZLICH
Dockerfile
Em Loioe T
® Cloud Build 74 Tt (yaml £= json)
Git %< LS| Cloud Build 744 Tt ZES XIWYLICE XpMs] LopET|

Cloud Build GitHUb & ¢ A

48
Cloud Build 74 T+ 2{7|
e / eloudbuild.yaml

A A (O=AE
A S S5 cloudbuild.yaml 52 S Cf
Op7|

YT S UDEWALFE S USHLL A Y
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1. OO0l Al kubernetes

2. 2|AE FZuiQ AEZQIE

|® Kubernetes Engine |

nl & MHl=Z I

=1 TofFl
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Kubernetes A{H| =

ME| 2 8ol g~

Bz gy~ EES Sl

HE|=E BM B BN MBS £ e ey Ao 0=t 2EE =0
TEULULL U2 AR HTTR(S) S TS Mul22 2280 Yot 72 2839
Lok
= A= HH : False © X
og ~  ME EE] ACZOIE ZE HgAHoA B2 A
gateway & =2l 23 247]  35243.86.236:8080 [ 1/1  default standard-cluster-1
ui @ =2 default standard-cluster-1

< C  ® =2 2# | 35230.250.196:8080 * O W = (@

s2 27 zaRE =g SDNO, 19216809 » REETEL

# o2 D mAs2 [] oche

12 Street

Login
2 1@uengine.org

Password
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n & 12033293389 410017d
I @ =7b55117-9a44.. GitHub ParkJJ19780628/gateway 410017d I
£/b35111-0a44-492a-dbe-/0d9 1625874
master EZHX| 0 ZA| (gateway)
G GitHub ParkJJ19780628/gateway [
Git 73 410017d308c7a4d122de71cf26b7cb01be390846 [
TE A CLOUDSDK_COMPUTE_ZONE=asia-northeast1-a CLOUDSDK_CONTAINER_CLUSTER=standard-cluster-1
AIEH AT 20195 108 282 23 34| 21E TE UTC+O
ZE AR 12 3.B=
ED7H LR FA O HOX| 0 2T AT £ 2 UD SE AL 207 SRINL R £ AU
g A EEE- L]
& build 123% v
gerio/cloud-builders/mvn — clean package -Dmaven.test.skip=true
& docker build 5%

gerio/cloud-builders/docker —
eventstorm/gateway:410017d308

"echo '410017d308¢7a4d122de71cf26b7c0010e390846 = 410017d308c7a4d122de71cf26b7cb01be390846 docker build -t gerio/personal
7a4d122de71cf26b7cb01b2390846  *

& publish 9= v

gerio/cloud-builders/docker — -c "docker push ger.io/personal-eventstorm/gateway410017d308c7a4d122de71cf26b7cb01be390846 °

@ deploy 4%
c ‘edentials "S{CLOUDSDK_CONTAINER_CLUSTER)" \ ~project "${PROJECT}" \ -
ports: - port: 8080 targetPort: 8080 selector:
ay spec: replicas: 1 selector: matchLanels:
410017d308c7ad4d122de71cf26b7cb01be390846 ports: -

app: gateway template: metadata: labels: app: gate
containerPort: 8080 EOF
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XpA19| github ui repository 2
o|=

src 2 &

<
mju
u

App.vue

=
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|10

| i

o
T

S (1/2)

¥ Park))19780628 / ui © watch~ | 0o * star | 0 ¥rork | 38
forked from event-storming/ui
<3 Code Pull requests 0 Projects o Wiki Security Insights Settings
eventstorming-ui Edit
Manage topics
® 131 commits ¥ 1branch < 0 releases 42 3 contributors
-
granch; master - | New pull request Create new file |~ Upload files  Find file | [EELELIEI L RS
This branch is even with event-storming:master. i) Pull request [5) Compare
sooheonds survey Latest commit aedesae 26 days ago
B public login btn last month
Survey 26 days ago
browserslistrc init

mainjs

B

2 registerServiceWorkerjs

m

router js

m

E) storejs

261 Lines (243 sloc)

crenp

sd-"keep"s

er .push("/* )} r<span ¢lass=

2 months ago

milage 28 days ago
ul last month
init 2 months ago
Raw  Blame u

itle ml-3 mr-5"31dknbop;cipan lass="font welght-1ight "sStreste/spana</sp

padding-left.

10px;
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2YX| Y A

1. &4 LH2F color="green”=
color=“red’Z +=%

2. T|O|X| S}=F2| Commit changes

4= 22

AE HA (2/2)

<> Edit file @ Preview changes

1 <template>
2 <v-app id="keep">

4 <v-app-bar

app
D

Commit changes

@® -0- Commit directly to the master branch.

O I Create a new branch for this commit and start a pull request. Learn more about pull requests.

D I Commit changes Cancel
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i
Im
i
~

[T P

= prapad Git 718! Eg|H 0|2
o A n " 31da20a2-f140... GitHub ParkJJ19780628/ui ale90le ui 1
& 43485a34-1361 GitHub ParkJJ19780628/ui dedc5ae ui i
| 2 2 =5 B
& build 567F wv

ger.io/cloud-builders/docker — -¢ "echo '9f505954df3675856dd402170158b3a398e422¢c2 =' 9f505954df3675856dd402170158b3a398e422¢2
docker build -t gerio/electric-block-238113/servicecenter:9f505954df3675856dd402170158b3a398e422¢c2 . "

@ publish & 152
ger.io/cloud-builders/docker — -¢ "docker push ger.io/electric-block-238113/servicecenter:9f505954df3675856dd402170158b3a398e422¢c2

@& deploy 7E v
ger.io/cloud-builders/geloud — -c "CLUSTER=standard-cluster-1 PROJECT=5(gcloud config get-value core/project) ZONE=asia-northeast1-a gcloud
container clusters get-credentials "S{CLUSTER}" \ —project "S${PROJECT}" \ —zone "S${ZONE}" cat <<EQF | kubectl apply -f - apiVersion: apps/v1 kind
Deployment metadata: name: servicecenter labels: app: servicecenter spec: replicas: 2 selector: matchLabels: app: servicecenter template:
metadata: labels: app: servicecenter spec: containers: - name: servicecenter image: ger.io/electric-block-
238113/servicecenter:9f505954df3675856dd402170158b3a398e422¢2 ports: - containerPort: 8080 EOF "
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SHX| HE A - HZELE ol

-

&« 5 C ® F° 9F | 35230.250.196:8080 T O W =@

% D TR Orche LEFLAE FERE FOA= RE SDNO 19216608 » 7Er =03

12 Street

Login
2 1@uengine.org

Password

€ > C @ =2 8% | 35230250.196:3080 QO W =z | @

% D AR Orche LEHEAE /2

i
N
m
i3
¥
El
fu
Ho
w

H SDNO 19216809 » 7|8 =04

12 Street

n LOGIN IN WITH FACEBOOK

Login
2 1@uengine.org

Password

G LOGIN IN WITH GOOGLE
n LOGIN IN WITH FACEBOOK
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Micro-Service Zt S = ot MM X] 7 A X]

1. Cloud Shelldj &4

2. Shellf| M Of2f AT T E A

[m

. A
A1 MgATE

=9 ( VB, T MK 2 A

curl https://raw.githubusercontent.com/kubernetes/helm/master/scripts/get | bash

kubectl --namespace kube-system create sa tiller

kubectl create clusterrolebinding tiller --clusterrole cluster-admin --serviceaccount=kube-system:tiller

helm init --service-account tiller

kubectl patch deploy --namespace kube-system tiller-deploy -p '{"spec":{"template":{"spec":{"'serviceAccount":"tiller"}}}}'

helm repo add incubator http://storage.googleapis.com/kubernetes-charts-incubator
helm repo update

helm install --name my-kafka --namespace kafka incubator/kafka
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https://workflowy.com/s/msa/27a0ioMCzlpV04Ib

Ofzh MH|A S0l thol] MEA2H B EC|H d8

* orders

* products
* delivery
* oauth

* Gateway
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Ul A H| 2 0] A 2 X| El Gateway 21 21G}7]

* ULAH[S EE| A M2

 Browser Cache &HX||
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ME2 MH|AZ7} S - My Page 2O

USER INFO %I‘I xc'!ﬂ
HEER0M
EENNI
&  Home h
! Products -T—-E— LHQ1|
& MyPag e FE4E T+ ZHE% Delivery %

Rows per page: 0




Q

MEZ2 MH|AZETFAIL - MyPage 2 Fork, E2|7{ 444 5l y =10l

¢ ParkJJ19780628/mypage [ Cloud Build GitHub & ¢ A
zo 2% =L uE 2 ey p
mypage EEXof FA| * cloudbuild.yaml MEEZE - | EEAEE ¢

4EIS Cu=re [F)

N s
B ' RUT

ZE EEE
o= E2 Git 72! EZH0E EZA A A 7H ZEIAZE OfE[RE - E R
2 e
048b6070-2cfd... GitHub 5aaafas mypage master 1= - - )
ParkJJ19780628/mypage E#:E 1 DR -
o FAl n 000
00

woTERaCK 1 a0

Raoo0 ' 2000

MoTEs90n 1 moo

X r .
i o i
b
® §
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Delivery A H| A HX]

=0 00 ¢

Google Cloud Platform

@ Kubernetes Engine

Personal-EventStorm

SEAmos

T AI2E 7 :False @ X -

o= A ) == EEESLPN Sa2s
I delivery @ 0K Deployment /0 default standard-cluster-1
gateway @O0k Deployment /1 default standard-cluster-1

I delivery @ ox loyment 171 s'.annard(lusm—\l

[: ] gateway @ 0K Deployment 1 standard-cluster-1

a marketing @ 0K Deployment 1 standard-clustar-1

fryKafka @ ox atka stancarg-cluster-1

mykafazookeeper @ OK . standsrg-clugter-1

R sermpor mypage @ ox | stangarc-cluster-1

oauth @ ox 1 standard-cluster-1

a orders @ ox 1 stangarg-cluster-1
oY 2o cu4=23  mu=

¢ HizZHEEE cHznz | o aE o -
@ delivery
T2 =Z= el YAML
1412
cPU I=E] O3
102 29,2019 10:53 28 108 29,201910:53 2F
¢ HEAMEFEE=E C 4233

12 rame: delivery

15 namespace: default

14 resourceVersion: "24B292°

15 =elflink: sapis/apps/vl/namespaces/defaults/dep
16 uid: cB133154-1955-1129-8f B0-4201 02320057

replicas: [

232

- lastTransitionTime: "2075-10-28T07:
lastlpdateline: "2019-10-28T07:37: 3477

nessage: ReplicaSet “delivery-TB79874475" has successfully progressed.

reason: NewRep! icaSetvai lable
status: “True”
type: Progressing

- lastTransitionTime: "2019-10-29702;: 16:552"
lastUpdateTime: "2019-10-29702: 16:557"
nessage: Oeployment has mininum availability,
reason: MinimunRep| icashvailable
status: “True’
tupe: hvailable

ohservedGenerat ion: 1

readyRepl icas: 1

replicas: |

wpdatedReplicas: 1
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£ 5 My Page EQl - HiS X 2| | x| &S

& avatar

1?;@‘3 :\1ﬁx|

i
1:4
on

PhoneNumber

0 2= st U

USER INFO R
° FHEE=
bkl
Sr 2|7 2099900 oo x |
M TET
o] ] 12099900 M
& Mg E
A Home
W Products F=E U9
= My Page FEH= FEUE ToHET ENZY Delivery 218
1 Holg 2 40000 EEESE
2 == 4 3600000 2 7Ed
3 CLOCK 1 50000 e
4 RADIO 3 30000 EIEE]




ot
ol
0
c!
I
i

Delivery A{H| A H 4

B leubect | kubernetes, o/ last-app| fed-cont iquration: | TECH 4+ _ _
7 {"apiversion”: "apps/vl”, "kind”: "Dep loyment ", “metadata”:{"snnotat i e _|_o|- (G} =] HE=
0 creationTimestanp: "2019-10-28T07:37:232"

9 generation: 2

10 labels:

" app: delivery

12 name: delivery

19 namespace: default

14 resourceWersion: "ZB0464"

15 selflink: /fapis/apps/vl/nanespaces/default/den|ovments/del ivery

4o
[115)
I

i

16 wuld: cB133154-f985-1168-81 B0-4201 0920057 . _
=  A2H2 (A : False © X 2 ~
selector: ‘ olg ~ AHEY ZC AT 0] A %}ﬁE_
22 matchlabels:
23 app: delivery delivery @ ok Deployment default standard-cluster-1
24 strateay:
25 rollingUpdate: —
2 maxSurge: 25% gateway @ oK Deployment default standard-cluster-1
27 naxlnavailable: 25%
<o
2 Yo
FEHE FEYE ZHz% Delivery 28
1 oz 2 40000 B
2 ZEH 4 3600000 Hi% 2k
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Contract Test

<O E|
T [=|
onsum

A=
Provider

A=
Provider

C

er

Moz ™ APl S &
Moz =™ API 2E

v

v

PATCH v1/products/
PATCH vl/products/

>
A
1
oz

t]
tz

AEEEEELS S == 4c
PATCH vl/products/ St
Xl
=
HEE APIO| HF| +=EH2 2= 7|E APl 2= 2N SIS

v
v

PATCH v2/items/ PATCH v1/products/




products / src / main / java / com / example / template / ProductController.java

13

14 @GetMapping('|/pr~oduct/{product1d}|

15 Product productStockCheck(@Pathvariable(value = "productId") Long productId) {
16 return this.productService.getProductById(productId);

17 }

18}

19
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localhost:8080 LHE:

Could not commit JPA transaction; nested exception is
javax.persistence.RollbackException: Error while committing the
transaction

TV
7+24 : 10000
M2 10

Address

MEA] PhoneNumber

ToiZ Y ofl &t x| Z Y

10000 10000

10% = &S ollar =g ot2lx|: 1000

25|
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SHB(1/2) - FE-UM AL

MBE AX BAH (D YY)
F2E0| AN M4

20N A A %A
(productGet groovy) I &
= El0|l Pull request R’“ st

n / products

@ watch~ | 1 Wstar | 0

HE=,

ghts Settings

¥ Fork |as

Edit

3 41 4 contributors

B Open a pull request

(reate 2 new pull equest by comparing changes across two branches. f you need ta, you can aiso compare across forks

01 bass eponitory; ovent-stormingioroduscts =

+ Able to merge. Thes branches can be automatically merped.

d i A B HATAL

Write  Preview MBI

Atach Fles by cragging & dreping, seecting or pasting them.

# Allaw eits from maintainers, Lezm more

base:master~ % head raposory: kimscotiproducts +

@

compars: master *

Reviomers

No reviews

nssigness

N ane—sssign youssel

Labels

Nane 1

Prejects
Nane et
o
Milestane
Createpulrequest [

Ak

S5

ol M2 2%

D package contracts.rest

org.springframework.cloud.contract.spec.Contract.make {

request {
method method: 'GET"
url ( wi: */product/1’)
headers {
contentType(applicationJson())
}
}
response {
status status: 200
body(
id: 1,
name: “TV",
price: 10000,
stock: 10,
imageUrl: “testurl"
)
bodyMatchers {
jsonPath( path: '$.id', byRegex(nonEmpty()).asLong())
jsonPath( path: '$.name’, byRegex(nonEmpty()).asString())
jsonPath( path: '$.price’, byRegex(nonEmpty()).asLong())
jsonPath( path: '$.stock', byRegex(nonEmpty()).asLong())
jsonPath( path: '$.imageUrl’, byRegex(nonEmpty()).asString())
}
headers {
contentType(applicationJson())
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OFNIZ(2/2) - MEHOIM AN £

o5 MH[AE O FH=
AN E AX[ZAS T Ofof
Hi =7t QF&

Security Insights

Code Issun 17 Pull requests 1 Projects 0 Wiki Settings

i1 10pen v 4 Closed Author « Labels ~ Projects ~ Milestones ~ Reviews ~ Assignee ~ Sort ~

I api A|12fA & ZHsiL| BrsiFae

#5 opened 3 minutes ago by kimscott

|
° This branch has no conflicts with the base branch

Merging can be performed automatically.

You can also open this in GitHub Desktop or view command line instructions.

2 Merge pull request  ~
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Al

1. _7|<__||?__ E! 0-”A-I 7_'” QltA-I LH_g_ %Al— <> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki
2 AOI-% E! 0_" 7:” lekl %O:I L 7| Branch: master ~  orders / productGet.groovy a
. o
] ﬁ kimscott change 7| 2fA{ The!
3. Commit
1 contributor
31 lines (3@ sloc) 846 Bytes
package contracts.rest
org.springframework.cloud.contract.spec.Contract.make {
<> Code Issues 0 Pull requests 6 Actions Projects 0 Wiki Security Insights Settings
products / src / test / resources / contracts / rest /‘ roductGet.groovy] ‘ Cancel
<> Edit new file ©® Preview Spaces =+ | 2 % Nowrap %

OF
=

| Zd WORKAROUND
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|O|=x-"7=l '<'5 AI-

CloudBuild oA mvn package tHA

=11
el
Yc o
olojx|
a3
EYN
Git {3l
a3 e

A& ARz
el Az

277hHR 7 0] HO|X|0f 25| EAIE £ GiGLICH WE Elo] 277t st 225X| 98 + USLich

==

© build

gcr.io/cloud-builders/mvn — clean package

-

PR

O Ycum
6db60b82-3b99-4aef-9870-ce85dce23ccd

master 228x|0j] ZA| (products)

GitHub event-storming/products (7
9997fc8cebf7e444d94b790378bb58dfc324362¢ [

CLOUDSDK_COMPUTE_ZONE=asia-northeast1-a CLOUDSDK_CONTAINER_CLUSTER=standard-
cluster-1

20191 108 292 2% 34| 42 59 UTC+9
18 54%

25 Wx)7|

21 LOG

Step #0 - "build": 2019-10-29 06:44:51.547 DEBUG 69 --- [ main] o.s.c.c.v.m.stream.StreamStubMessages : Picked channel name is [event-out]
Step #0 - "build": [ERROR] Tests run: 1, Failures: 0, Errors: 1, Skipped: 0, Time elapsed: 4.976 s <<< FAILURE! - in com.example.template.MessagingTest
Step #0 - "build": [ERROR] validate_productChanged(com.example.template.MessagingTest) Time elapsed: 0.221 s <<< ERROR!

Step #0 - "build": com.jayway.jsonpath.PathNotFoundException: No results for path: $['productName']

Step #0 - "build": at com.example.template.MessagingTest.validate productChanged(MessagingTest.java:43)

Step #0 - "build":
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SEEHOME ofel 28dS /XI5HH, F7LAPI HIS

products / src / main / java / com / example / template / ProductController.java

@GetMapping("/item/{productId}")
Product productStockCheck(@PathVariable(value = "productId") Long productId) {
return this.productService.getProductById(productId);

@GetMapping("/product/{productId}")
Product productStockCheckl(@Pathvariable(value = "productId") Long productId) {
return this.productService.getProductById(productId);
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o

Ct
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3. 210 oot BE 2 27 0fA|
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Stackdriver Monitoring

1 0% 5 SLEYS 223

2. BLHTY 2HO| BA| =L

Ct.

STACKDRIVER

2UHY X

o CH1
- =3 X

-

#  Monitoring Overview

Google Cloud Platform @

(=] Jof

| -

(1/2)

Monitoring Overview

You are seeing the new homepage design

Resource dashboards @ ~
RESOURCE TYPE TOTAL RESOURCES:
n
5
"
Cloud Pub/Sub 2
Cloud SQL 2

v SHOW MORE

Uptime checks @ CREATE CHECK n

Incidents @

Charts

GCE VM Instance - CPU uiization =00

1 mininterval (men)

GCE VM Instance - Sent bytes =0

1 minnteval (ate)

a

- e— ‘i.#:é‘ﬁigﬁﬁ *%\.‘:’Fi :
A o B

ol QOff tme 1h éh

GCE VM Instance - Received bytes

30min interval (rate)

GCE VM Instance - Disk read bytes

‘1 min interval rate)
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Stackdriver Monitoring

O+ & Alerting >
Create Policy

= =lotct

et dHs XHE
F71517| ?/8l Add
Condition HE &

= 2ot

240 Cist LHEg=
QS0 Save HE
= 2lotCt

fer ars o A"
AUH=Z SIEHO| save
HEZ S2/9tCt

(=] Jof

—_—

(2/2)

#  Monitoring Overview Create New Alerting Policy
Resources )
. Conditions
Alerti Policies Overview
- erting Y Conditions describe when apps and services are
Incidents
(] Uptime Checks

- 2 Add Condition
n

®
#; Debug
= Trace
= Logging
@ E

&

Notifications (optional)

D — -

Your Notification Channels

No notification channels configured

e}

test@gmail.com Add Notification Channel

Save Cancel

d unhealthy. When

are met, they trigger alerting policy violations. Learn more. &

METRIC UPTIME GHECK L

Target @

Find resaurce type and metric &

etype Kubemetes Node @

Bytes received @

Group By ®

~ SHOW ADVANCED OPTIONS

Configuration

78



Stackdriver Tracing A& 78 - pom.xml, Dockerfile

<dependencyManagement>
i AAN AKX dependencies
1. gateway repository &2 =74 <dependencies>
<dependency>
<groupIldrorg.springframework.cloud</grouplds

2. Pom.xml LH'g' $7|' cartifactIdrspring-cloud-dependencies</artifactId>
<dependency> <version>${spring-cloud.version}</version>

<typerpome/types

<groupld>org.springframework.cloud</groupld> Cecope>lmport /=cope
<artifactld>spring-cloud-gcp-starter-trace</artifactld> dsnsadancia
</dependency> n <dependency>

<groupldrorg.springframework.cloud</grouplds

<artifactIdrspring-cloud-gcp-starter-trace</artifactId>
3. DOCkerfl|e LH% —)Fjg </dependency>
FROM openjdk:8u212-jdk-alpine ¢/erErEee
- FROM openjdk:8u212-jdk

</dependencyManagement:

¥ Park))19780628 / gateway @Watch~ 0 Wstar 0 7

forked from event.storming gateway

¢»Code 1) Pull requests 0 Projects 0 Wiki Security Insights Settings

Branch: master ~ | gateway / Dockerfile Find file = Copy path

Park)) 19780628 Update Dockerfile 5092178 17 minutes ago

2 contributors [, @

S lines (4 sloc) | 194 Bytes Raw | Blame | History |3 & T

enjok :8u212-idk I
— -

t/7SNAPSHOT. Jar app.Jar

5082

["java","-Xmxd00M","-Djava. security. egd=file:/dev/. /urandon”,"-3ar"," fapp.jar", "--spring. profiles .active=docker"]
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Stackd

river Tracin

STACKDRIVER

« =uHY

E =]

I—_ =5 >
= =a7= >

Jiot

|-O

20

HITPHAS  URI Em=ak Azt
GET hiipy/products:8080/goads/img/noteoook jpg 2% 423 (MET)
ceT hitp://products:8080/goods/ima/tvjpg 0% 422 (122 T)
GET http:/products:8080/goods/ima/table ipg 2F 422 (122 7)
0
@owa= B0
hitp://products:8080/goods/img/tvjpg
a9
oiE RPC A AIZ(ZEZ)
http://products:8080/goods/img/tvipg 1 67
Hegs

Ergrgm

=za 27
HTTR 24y GET

WTTP M 22 200

=8 x

/agent zipkinava

2019-10:29 (16:22:28.099)
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Domain-Driven Desigh & MSA

= [ESEN

L

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
> O H|=L|A O|HIEQ| 2|51 O0|3 2 MH|ASO| &= HH-Z5H=7?

The key to controlling complexity is a
good domain model

— Martin Fowler
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Bounded Context
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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
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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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Examples

Actor

Domain
Event

External
System

[Meta Model]

Order

Order
Placed
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Delivery
Customer SEILE
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Delivery-Adm

Delivery
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Firstly, Event Discovery

o QAUX|(FEA) AE|H ALE Order Order

Placed Cancelled
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change )
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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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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

101



Lab Time - Policy =&
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Lab Time — Command =& (227|< )
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Lab Time — Command Actor
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1217} Shopping Mall Bounded Context
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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

delivery

@ _ EventPubsub

° B @ q [ ]
qOahE)

ype : OrderPlaced

id: 3

-or
Customer Id ; "1@uengine.org”

Product Id : 2
- Product Mame : "RADIG"

Delr
- Delivery

oy Product
& .=
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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

111



Step 1 : Applying Hexagonal Architecture
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Step 2 : Applying MSA Chassis

Spring Data
Rest
Browser

DOMAIN MODEL

Spring Boot / Cloud

Spring Data Rest

Repository
interface
JPA

SpringData
Spring Cloud Stream Rest

JPA

gy = |
T

(Order)

>
SN——

Database

ME ¥
0% MO
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Toolojs e

Message
consumer

Message
broker
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Message
producer
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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 ...

115



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);

}

116



=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

}

117



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 —

}

118



Policy = Kafka Listener Loqgic

@StreamListener(Processor.INPUT) // &H EE S 5
public void onOrderPlaced(...){ // T20| S0+

oz

Il 3i& &&Z3 1= T2E BIF = 0fA AHE

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

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

productRepository.save(product);

119



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;
} 124



Commands = Service Object* 2} API12| 4 g

Repository Pattern O.= M A& E 71

ARSI~ Ol Z 74 o

ZF21} Hi5 API &= Order Repository 0| A] A4 &I
CRUD actions & & POST Service &
Jdo2 AP = Ao B2 HE Ads Ee it
OREEZER] F=EM =, AX =
Z+Z} PATCH, DELETE 2 API M

HH of of 7"‘80% 71

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

}

ReDOSitorv 0///(% é”/('/E/Apl = /(/L_Q
& & Spring MVC Service = é,”/c‘,

HiS2E &2 o WA E API =
Order Repository 0f
PUT-POST-PATCH-DELETE &

H = =7} action URIE Gt

Lt %) 2“'30% N

>
==
Z
n

[l

@Service
public interface ProductService {

}

@RequestMapping(method = RequestMethod.GET, path=/myservice/{productid}/")
Resources getProduct(@PathVariable(”productld") Long productld);
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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 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"
} 128



Create a delivery form order

$ http http://localhost:8088/orders/1/delivery URI of the
SOA delivery
{
" links": {
"delivery": {
"href": "http://localhost:8088/deliveries/1"
2
“order”:{ o Delivery is aggregation root
"href": "http://localhost:8088/deliveries/1/order"
2
"self": {
"href": "http://localhost:8088/deliveries/1"
}
}

"customerld":"1@uengine.org",
"customerName": "2Z 3",
"deliveryAddress": "AM S 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 =&
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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 136

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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Async
Event-driven

Eventual TX

|

& 7| Ar7t SACk
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Issues in transforming Monolith to Microservices

— @ ~pi £ o9 @ 25 85 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 74 0| J}?
e . w
-y @01“*71I 62 (File Sys) (External) = TE

O My~ 22j0) 12 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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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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Service Registration : 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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. 22|= Aggregate LIS 2| Entity ZH0ll= Key 2t 28+ (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

3. 137 (CHM]) 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

153



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



4. S5 7S HIO|IE S o2 & A7

> 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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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 Authorization

Client

(1) Authorization request

{2) Authorization grant

Resource
owner

(3) Authorization grant

(4) Access token

Authorization
Server

(5) Access token

(&) Protected resource

Resource
server
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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
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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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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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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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W3C Web Components

Custom elements
HTML imports

Template

Shadow DOM

<style>
style for A
style for B
style for C
</style>

<html>
element for A
element for B
element for C
</html>

<script>
script for A
script for B
script for C

</script>

#index.html
<A> <A>
<B> <B> <B>
<C>

#A.html
<style>

style for A
</style>

<html>
element for A
</html>

<script>
script for A
</script>

#B.html
<style>

style for B
</style>

<html>
element for B
</html>

<script>
script for B
</script>

#C.html
<style>

style for C
</style>

<html>
element for C
</html>

<script>
script for C
</script>
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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 Class 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 | @




Frameworks supporting Web Components

“» Vv

Polymer VueldS

= H| HZ : Angular JS, React

» Provides Cohesive Component Model

* Component Composition by HTML markup
* Dynamic Data Binding

* Responsive Web by Material Design

e Standard
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Tenant Ul Customization (Composition)
by Tag composition

Domain HTML Tags

‘ Tenant A ‘
<product> /

<order>
_ > ‘ Tenant B ‘
<delivery>
<customer> \
s ‘ Tenant C ‘
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Ul Mashups

by domain tags

=
eoe j '| Designer x \G L3
- = € [ www.polymer-project.org/tools/designer/ <=
<> B » B 9 ¢ | D & core-item Sl
RTIE STYLES
¢ - o at o
. N B A LU bg color border
€@ Raleigh N - o1 ? N
\ O San
\‘: & Point Reyes Lucas Pablo Bay —
€ San Francisco Siney | Nationa) Valley: Maridwood
e 4 Seashove @
- m e opacity padding margin
@ SsanDiego , : San Rafael, ! San )
= 3 G’«nb‘f;e Rafaol Bay = San Pa? &)
T N, D ichmot
Mill Valley LB oft top
( :
_ Golden Gate
ok 4, National
. RecreatiopArea 200,
sy /T
S n: PALE E TREE
Gulf of the Francisco
Farallones
= Marine Sanctuary my-element
Faralion W core-scaffold #core_scaffold
fand: : ;
e Daly City core-header-panel #core_header_panel
South'San core-toolbar #core_toolbar *Places”
Francisco
1 core-menu #core_menu
Pacifica . y ;
24 x_!MA"b,,e core-item #core_item
@ ; core-item #core_item1
fiancholCoral core-item #core_item2
> div #div "San Francisc..."
£l Granada div
(& ol ¥ e
SODS! Map data®2014 Google | TemmsofUse  Reportamap emor Map data ©2014 Googld google-map #google_map

* https://www.ibm.com/develop
erworks/library/wa-polymer/
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Transaction Problem in Ul composition

o MHATY (E2O0IAET &AL 2 F)

Client (Web/Mobile)

POST (&4) > l POST

Order Product
(MySQL) (MongoDB)




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
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Service Composition with Request-Response and Event-driven V
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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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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 Product _ _
——— » 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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Consumer Code: Order

@Entity
public class Order{

@PrePersist /| 20| A& 7] MO
public void beforeSave() {

Product product = ProductService.getProduct(getProductld()); /HIZEEE AN

if(product.getStock() < getQty()){ // M 1&0| == = HCHH
throw new RuntimeException(’No Available stock!"); // {1 =021 FE BMe}
}

}

@PostPersist /| 20| MZ =l 20f|=
public void afterSave() {

ProductService.setStock(getProductld(), getQty()*-1); /MunFS X3zt
}
}

marketingService.collectOrderData(this);
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FeignClient

url% 7|82 2 Kube-
DNS £ Zfotg

@FeignClient(name = ”product”, url=“http://product:8080”)
public interface ProductService {

@RequestMapping(method = RequestMethod.GET, path="/products/{productld}")
Product setStock(@PathVariable(”productld") Long productld, int stockChange);

178



L Data Mutation 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)

N 4
\ 4
N 4
N 4
\ 4
N 7
4
4
4
4
7
\ 4
AN 4
N\ 7/
N 4
S 7
N 4
=L Q| 2HAISH . . Z2=0
F20| 2dd, Hi= A gl sk ‘HlAEHz|IbE SEO K O 22k g st AFZE N H H 74 &
=) =R = = i o=2FN 2| ocooT-Loco
v, 8€3 = o HSX=|2 dze g8 +3s
N
y 7 s y
// \\
4 N\
. N .
Order ,-Delivery's, Marketing Product
4 N
4 S
4 N
4 \
4 N
14 N
4 AN
14 N
4 N
4 N
4 N
4 AN
i Nalata Qarvira S
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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%

185



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);

186



« 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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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
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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 193



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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Data Projection by Ul and HATEOAS

me.$http.get(${API_HOST}orders/search/findByCustomerld?customerld=${localStorage.getltem(‘'userld')})
.then(function (orderResult) {

orderResult.data._embedded.orders.forEach(function (orderltem, orderindex) {
me.$http.get(${API_HOST} + orderltem._links.delivery.href)
.then(function (deliveryResult) {

orderltem.orderld = deliveryResult.data._embedded.deliveries[0].orderld
orderltem.deli = deliveryResult.data._embedded.deliveries[0].deliveryState

me.orderList.push(orderltem)

)

.catch(function (deliveryError) {

)
)
)

195



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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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

getOrderList() {
var me = this
return new Promise(function (resolve, reject) {

me.$http.get( ${API_HOST}/mypage/order/${localStorage.getltem
(‘userld")}).then(function (e) {
resolve(e.data)
D;
D;
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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 and Gitlab V

Microservice and
Event-storming-Based
DevOps Project

{&& /Engine



DevOps

DevOps Process and Tools
Deploy Strategies
Containers and Orchestrators

Cloud Foundry, Bluemix, and Kubernetes



https://www.youtube.com/watch?v=_I94-tJlovg

o

Process Change : SXI& 11
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Production
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Lo 2R StLto| oz ztel g 7Hy 80|
A= MR ER| | e :
v , N ¥
; Deployment pipeline
[ ] * v
" —> —> Automated Cl / CD —»  AMH[2
S~——
* 'ﬁ. Source Code
repository
Deployment pipeline
it_, =
—> —> Automated CI / CD —» M
L L —
Source Code
repository o
Deployment pipeline
f_, =_, I
— Automated CI / CD MH|&
L L e
Source Code
repository Production

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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Process Change : Consumer-driven Test

MSA MH|22| HAE

HEAE BAEL MHIA £QXI7} FESIO| BAES ByBICh
+RAPE HASS AAS10) HEAHS| HEX|E2]0) Pull-Request BHE!, MBIt OIE Accept 80 HIS A0

HAETL 85[0 HIAEZF BO{TICE

API gateway

Integration test

[
w o Contract.make{
w 1 Request{..}
Writes Response({...}
API gateway team }
Develops
Published
Maven repository
Tests
Reads

...Service-
2 Order Service
Code contract test

generated suite

from
Tests
Order
Service
Develops

Publishes

30 ii

Order Service team

N

3

dim

MSA HAEO| &=
Contract-based Test
H A

API Consumer”} ™
N HAE &M

API Provider7f___PuII
Request =4 & HA
ESXfE0R M

Spring Cloud
Contract’ O| & M| &

T
e
a5
1o
or{nme
o
2

o

Modified from Microservices Patterns, Chris Richardson, Manning, 2018
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DevOps toolchain

Code

Build

Deploy

Source type: Git

Push

v @ Travis Cl

GitLab

Source type: Binary

Sou rce @.ﬁ. —

Imaqe .

Registry

= &&*  Maven
Image dOC er

New FIS image
i

RA

kubernetes DC/0S
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Cl/CD Tools — conventional CI/CD

1. Development 3. Stage / Production

Version ) Q )
control I

T

Developer

Hl

Cb.i me

b A Off B 2
- H2E Xs3/7HZX|

« T+l Jenkins, Travis,
Gitlab &

o
- g

Sysadmin
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Cl/CD Tools — Container-based

Git Clone and Publish Docker Go for Deploy to

Start setup Build and tests Local tests and Helm Deploy to dev Dev tests Cleanup dev  Deploy to staging  Staging tests Cleanup staging Production? Production Production tests End
r N I P
——O o o © © o © © © © o o o °

' : Curl http_code : : Curl http_code ' Curl http_code : Curl http_code

. . Curl total_time . . Curl total_time ' Curl tatal_time . Curl total_time
Get code Run build and Publish Docker Image Deploy to Deploy to Deploy to -

o ) K B ; .

from Git unit tests and Helm Chart Development Staging Production e

v v v

(K8s)
Production Cluster

(K8s)
Developers Cluster

(K8s)
Staging Cluster

v ¥
PR
- Herh
docker oyt

» API Testing

» Blue/Green, Canary

« S +': Jenkins + Docker + Spinnaker + Helm + Kubernetes
> =5
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Cl/CD Tools - Serverless

Kubernetes

Platform providers or K8s
on-premises( sysadmin/operators)
Making K8s work and interconnect

“e-e
- @

Developers. Building &
deploying applications

Operators/ Security
admins. Managing
interfaces between
services and user &
device access

Sys
admin/operators .
Managing K8s &
ecosystem
including layers on
top namely Istio &
Knative

Infrastructure As A Code
Application Configuration 1
Infra ConfigurationS S}Lt2|
230 s
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ey

| W

When it comes to
production, a ramped or
blue/green deployment is
usually a good fit, but
proper testing of the new
platform is necessary.

Blue/green and shadow
strategies have more
impact on the budget as it
requires double resource
capacity. If the application
lacks in tests or if there is
little confidence about the
impact/stability of the
software, then a canary,
a/b testing or shadow
release can be used.

If your business requires
testing of a new feature
amongst a specific pool of
users that can be filtered
depending on some
parameters like
geolocation, language,
operating system or
browser features, then you
may want to use the a/b
testing technique.

Container
Solutions

2p H|

Strategy

REAL
ZERO TRAFFIC
DOWNTIME  TESTING

TARGETED CLOUD
USERS COsT

ROLLBACK
DURATION

NEGATIVE

IMPACT COMPLEXITY

ON USER

OF SETUP

RECREATE

version Ais
terminated then
version B is rolled out

RAMPED

version B is slowly
rolled out and
replacing version A

BLUE/GREEN

version B is released
alongside version A,
then the trafficis
switched to version B

CANARY

version B is released to
a subset of users, then

proceed to a full rollout

A/B TESTING

version B is released to
a subset of users under
specific condition
SHADOW

version B receives real
world traffic alongside
version A and doesn’t

impact the response

mOO

mOO
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DevOps

DevOps Platforms

Container

Workload Distribution Engine

(Container Orchestrator)

* Docker * Kubernetes Google Cloud Platform
* Docker SWARM(toy) Redhat Open Shift
* Mesos Marathon(DCOS) Amazon EKS
* Cloud Foundry IBM Bluemix
* Warden(Garden) Heroku
GE's Predix
Pivotal Web Services
* Hypervisor * CF version 1 Amazon Beanstalk

* Engine yard....
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Container-based Application Design

Image Immutability Principle High Observability Principle Process Disposability Principle
CONTAINER process health metrics
app.jar
_ readiness [tracing start/stop CONTAINER
I
liveness | logs . ’,”

Lifecycle Conformance Principle

Self-Containment Principle

Memory (R) RSP |

_SIGTERM _PreStop__ A
SIGKILL PostStart |
A !
]
' CONTAINER o |
8 . c 12
= i I — 15
5 Python Bl CONTAINER 1 Jll CONTAINER 2 [ ° i°
© B Single concern Single concern [ Java !
» g | i 1
~ & glibc ! i 1
CPU (R) : Deployment unit (pod) i E
' v

https://kubernetes.io/blog/2018/03/principles-of-container-app-design/?fbclid=IwWAR20MrdP0d1Q6L XebtxNPnt-RS5DIIkClwpaMSL5mmW7VMaQb6hRV8hkd38 211



Kubernetes Object Model

Responsible for :

http://serviceld:8080

_ + Dynamic Service Binding
Service + e.g. hitp://fo0:8080
(name: foo) * Type:
- LoadBalancer e.g. Ingress (APl GW) or front-end
- ClusterlP e.g. L{ O] E MH|AS

Micro-Service

http://external_ip:8080 Redirects

+ Zero-down time deployment
Deployment * (Kubernetes default is rolling-update)
e.g. Blue / Green

Load Balancer from
cloud provider

Creates / Manages

ReplicaSet ReplicaSet « Keep replica count as desired
(Blue) (Green) (replicas=2)

Pod Pod Pod Pod « Service Hosting

Container || Container
(Main) (Side-car)

Container ' | Container Container = Container Container || Container

212


http://foo:8080/

Declaration

> Desired state

prm—

based configuration

> my-app.yml

apiVersion: apps/vl
kind: Deployment
metadata:

name: nginx-deployment

labels:
app: nginx
spec:
replicas: 2

template:
metadata:

labels:
app: nginx

spec:

containers:

- name: nginx
image: nginx:1.7.9
ports:

- containerPort: 80
apiVersion: apps/vl
kind: Service
metadata:

name: nginx-service
labels:
app: nginx

apiVersion: apps/vl
kind: Deployment
metadata:
name: backend-deployment
labels:
app: backend
spec:
replicas: 3

template:
metadata:

labels:
app: backend

spec:

containers:

- name: backend
image: backend:latest
ports:

- containerPort: 8080
apiVersion: apps/vl
kind: Service
metadata:
name: backend-service
labels:
app: backend

apiVersion: apps/vl
kind: Deployment
metadata:

name: db-deployment

labels:

app: db

spec:

replicas: 2

template:
metadata:
labels:
app: db
spec:
containers:
- name: db

image: mongo

ports:

- containerPort: 27017
apiVersion: apps/vl
kind: Service
metadata:

name: mongo-service
labels:
app: mongo



&6 Appendix:
Outer-Architect Course

« What is outer-architecture and its components
« Example Configurations
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2rerdol
(Self-Healing)
Aoz
X E|H

o 27}?

hypothalamus regulates
temperature and changes
in osmotic pressure

evaporation of water helps
regulate body temperature

pancreas regulates

kidneys maintain
blood sugar

water balance
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Continuous Delivery &
Zero Downtime Deployment 7} &|™ 0{®&7]}?




Supporting Continuous Delivery

Facebook

2.

]

- O§ Ofoj4 HOIE
- OIO|X ZEIOIE (fF =teE 22)

3. DeploymentPipeline

facebool

ZX: http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6449236

“Latest”
Code Review by Check-in and /" (internal use)
development .| peer engineer .| automated
and testing g using "l regression
by engineer Phabricator testing \ Release
and Perflab
\__// *\\___/ testing
Requested Bug Sunday afterncon
changes fixes Monday
and fixes

Tuesday afternoon
{contributing
engineers on call)

Gatekeeper
(full or

of users)

Figure 8. The Facebook deployment pipeline. Multiple controls exist over new code.
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Supporting Continuous Delivery

Netflix

4. CanaryE SolilA =M 27|

CanaryZt? AX| production
small subsetO| M 22 2
H 7 Clet 3 9} H|m3|A
EJofEA Ssot7t= X 2= A

rtot

HE 0| A
o
il

=2 =
= =
2R

r=>.=ll'l

Canary =2 2 (HTTP status code,
response time, *E%*—’F, load avg S0
A DET MER 2T H Wi A
O{EA CtE K| =I5t 7 2 100071

rIr |

A
OlAl-Ol metriC% HlE-C‘)_HA‘I 100:| |_x|:-||
of B2 =1 €8 H+2 Z0 i
g+ 9l

Canary Score

AMI Name: ami-4219582b Date: Tue Aug 13 23:31:27

UTC 2013 -1 Hours

ZX: http://techblog.netflix.com/2013/08/deploying-netflix-api.html
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DevOps : Issues
Managing Capacity
Scalability

Problem 2:
Unexpected spikes

——— Fixed capacity

Actual demand

Z£7X : 2010 architecting for the cloud (hitp://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195) 221


http://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195

What is Outer-Architecture

Dependency Management

MH|A D

Events

Outer Architecture 1 V4
=
= MH|A Cl 232 Hm 0] M Mui
<
o
x
v = =)0 =1o b
Inner
AH| A AH| A MH| A
Architectunr 181~ A 141~ B fHl=C
g0l
Events Events Events
Published/ Subscribed Published

Subscribed

H Al X| O HIE 7

C| & £ 0| X3} (Kubernetes)

IR

API Gateway : APIE AFESHO] EAI5HE ZE MH|AEQ| 215 3 HOf,

Managed Container System : MH|AE9| S 2| & 21F, 2t*ES
=
s

Backing Services : 2E 2| X|(Block, Object), Cache, Message Queue
Observability Services : MH[AZ2| OJHIE ZL|EZ U &2l 27 H

Hwn =

Published/
Subscribed

Cl/ Test AI=2}

1AM 215/ 217}
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APIM

o JHUXF EE VWXL APISES
WEXZEY SEE APIE 7|&E
X2|7t O| RO TILCt.

ini X§|'c'>‘|-

|_

10
Hu
o
>
C
~—+
o0
>
IS
i
ofm
OF
=1
ro
N

APl Manager : lZXZEHO| S5&E APIE 7[E22 X

APIE SE3I1 2|t A|AH

sAI5HA &[0 215, X, 24 59
Sif &=Lt

APIM

APl Manager

API Gateway




Paa$S

+ Service Mesh : MH|A ZX|AER|, Y 20 3, 24F
EdEME =8 HAMX 228 S CHEs 71552 5201
M SIS 5’* M CHEZXQl £2 MO 2 = [stio, Linkerd &

ol ik,

«  Orchestration : ZAH|0|H @A AEY O|ME 0|42} A

HASO| 22 9% € [, Z4H|0[LH2| 2t0|ZALO[Z
2 o2|st= A. [HEX 2 2 kubernetes?}t ALt

+  Service Discovery : 20| ET} MH|A S SETHI AfH
20| QK| (IPFALL ZE)E Lot = Qe 7|5, ESA
S 2 etcd?t QULE.

+ Coordination : 24 ZHE0A| SEE St MBE | 4
EHE XAt S7|=t 5t= 7|5, LHEE 2 E zookeeper,

consul&0[ UL},

+ Container Runtime : Z1H|O|H & H&A|7|= 9. HEH
O Z docker, cri-o, rkt S0| AL}

«  SDN : software defined network. network & software 2 7
A3tstol Y 22|65t 7|2, I EX 2 2 ovs, flannel
calico 0| °'Ef

ClICD : X &H 2l &, X[&EXQl MH|A K&, X550l HY

= 1=

I CHEX O Z Jenkins, GitLab 50| /L

Service Mesh

Istio

envoy

Coordination
& Service Discovery

coreDNS

etcd

SDN

Google Cloud Virtual
Network

Orchestration

Container Runtime

containerd

Cl/ICD

Cloud Build
Cloud Source
Repositories



Backing Services

Database Storage

- DBMS : HIO|HE 2F¢t S0 2J5) 2e|st=

7l&. LMo 2 2| O| O & H| 0| ~(RDB)
£ 0|8. iEX 2 2 Oracle, Mysql 50| UL} PostgreSQL GCS
Google
- Starage : File Starage, Block Storage, Object - Persistent Disk

Storage S O|0|HE M E3t7| 2/t 7| =.

- Cache : HIO|E{2 O 2 2|0 X{&3I0] EL3I= Cache Messaging

7|=. L EX © £ Redis, HBase, CouchBase

SO ALt

* Messaging : H[S7| HIA[X| & HM2|5t7| 2/}
AHESHE 7|&. Ll E A 2 Z kafka, Rabbit MQ
S0[ ALt



Observability

Monitoring Alerting

trace

Logging

Fluentd

Stackdriver logging

* Monitoring : A| 28 AHRIQ| AHEZO[L} Of 2 S0 T

==
ot
ko
-
m
n
Ot
rir
N

« Alerting: 24 % ZL[H Q|

AL
£,
YHE 28510 £ &2 20 fite 42 e BEY e 7=,
 Logging : A|ARIOIAM Hst= 208 8 A 2M 2 o= 7]=.
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Applied Configuration

Outer Architecture

Oauth E

rju
re
ol

APl #[0|Egji0]|

(Oll A1)

0|+ tracking

Event
Pub/ Sub

(Ol Al)

=Xz

Event
Pub/ Sub

N

Event?|4t Message Queue (Kafka)

(Gl Al

ZHkRFE

Inner
Architecture

Event
Pub/ Sub

Cl/ CD XS}

2az FAIZl (Kubernetes)

27/ 2UEZ/ EYo|Y

Backing A{H|A
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Managing Scalability

Workload Distribution Engine

CRM

mm(ﬁﬁwtmﬁw) '
- - AL Ij.)_f R
- Workload
—.Ir’ Q@g C— Marsaemant
reporting, and
billing:
$/CPU/hr
$/GB
$/Gbps
& J

N
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Managing Scalability

Workload Distribution Engine

 ERP  ] CRM

desired=5
actual=4

desired=4
actual=3

~
Workload
Management,
reporting, and
billing:

$/CPU/hr
$/GB
$/Gbps

N

MNIIETIIT

1| (T ¢
il
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Managing Scalability

Workload Distribution Engine

desired=5 desired=4
actual=5 » actual=5
arkloac B

Workload
Management,
reporting, and
billing:

$/CPU/hr
$/GB
$/Gbps

] [
I
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Managing Scalability

Workload Distribution Engine

7

j’)- Workload

‘Management,
reporting, and
billing:

$/CPU/hr
$/GB
$/Gbps

N
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Managing Scalability

Workload Distribution Engine

[ crm ! e

SW router (HA proxy, Envoy, nginx)

We)r'kli;<>ﬂ@hli>-lti011 ".\’v/r'(‘\\

= =7\
B, LT
Yy

Virtual Server Containers

N

(T (IO (R
T (T ‘
I

Workload
‘Management,
reporting, and
billing:

$/CPU/hr
$/GB
$/Gbps
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Platforms around the outer Architecture

Workload Distribution Engine

Container (Container Orchestrator)
* Docker * Kubernetes * Google Cloud Platform
* Docker SWARM(toy) * Redhat Open Shift
* Mesos Marathon(DCOS) * Amazon EKS
* Cloud Foundry * IBM Bluemix
* Warden(Garden) * Heroku
* GE's Predix

* Pivotal Web Services

* Hypervisor * CF version 1 * Amazon Beanstalk

* Engine yard....
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DevOps Platform

IBM Bluemix

DevOps

ZHEO| A BHRI7EX]

h

&

(()

Active Deploy

Update your running apps with zero
downtime, or quickly revert t

1BM H|E}

Continuous Delivery

DevOps 94 M2 Alat0] ©E, Bj&
E o MES AuEHIC

IBM

IBM Alert Notification

I8 EE XX OHAIR. A alig A
SxtolA 2| YA, RS5}El 0

IBM

®

Auto-Scaling
AMERZL Feolgh S 7|
x

70| AABA 27}

I1BM

Delivery Pipeline

Delivery Pipeline MH|AE AR50 &
E,HIAE Y iR E XtS5}6} 1

IBM

Monitoring and Analytics

Gain the visibility and control you
need over your application.

1BM

Availability Monitoring

HHIZ O{CIME 24417t LY 7184 % 4
5 DUEYS HBFLCH

IBM

Globalization Pipeline

IBM Globalization Pipeline 0|23l M
gilel 2EIRED 0|5 ofEE|H

IBM

Track & Plan

IBM Bluemix DevOps Services2| £

2 AHE 7|58 Ar8sto] Z2H
1BM c
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DevOps Platform

IBM Bluemix — Auto Scaling

%k

IBM Bluemix 0}
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7|8 QIABA 81

a2 AHA NS 1
2oy LM K 5

AHUY 74

00& 9t ¥ 0122) ABROICH B0%E(E) £MsHE AR 17§ YAHAR S7ighic
600 S0t U2 0122| ALSHOICH) 30% OI8te! AR 174 QIAHAS XAHYLICH

HEY RY: 22| ¢ L3
AN AP B2 of22| ALSH0I(7H | s %l EUSH= AL, |4 Aeawa o B B7MAIRYLICE
AN B2 2 o|22| A HOI(7H | 20 % 0|8i2! AL, 4 A RlagiA s B Y2AI-UCEH

» 23 74

» ANE

1515151 42 H2IAIZ0l 2BLiCt .
E2ET 235




DevOps Platform

IBM Bluemix — Zero Downtime Deploy
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b Lab: Outer-Architect Course

* Deep dive in Kubernetes operation
* Istio Service Mesh



Kubernetes Object Model

. i i - 3 C Obi intion < S AISH 2 ol =
ap|VerS|gn .XOHO Object description & S|4 g = A= apiVersion: appsivl
AP server o| H T kind: Deployment
metadata:
o ki - OHAMEO ol _ = name: nginx-deployment
kind : 2 2™ E9| E}2] — 0| M= Deployment. e
app: nginx
- metadata : X2 7|2 HE. o) 0|E spec:
replicas: 3
selector:
* SPeEecC (spec and spec.template.spec) : & St= "Desired matchLabels:
State” 2| M F LY. 0| M| 0| M= 3742 replicaE template LH =128 Bl

O| pod HO|CHZE R O{L{ O] FX|S}El= desired state A 7d

» spec.template.spec : defines the desired state of the
Pod. The example Pod would be created using nginx:1.7.9.

Once the object is created, the Kubernetes system attaches
the status field to the object
Deployment object Example
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Lab Time: 7| =& QI kubectI™ & 0]

- AN =25 =27
“kubectl get [Z4 K| EF2I]“ Ex) kubectl get pods : pod 5 & £2{2LCt,

- X AHSH|
o “kubectl delete [Z4 K| Et ] [ Al O| ]
Ex) “kubectl delete pods wordpress-5bb5dddcff-kwgf8”
o “kubectl delete [ X EFRY, 24 H[EFR,...] --all*
Ex) “kubectl delete services,depeloyments,pods —all”
- 25 B0 2R JEEUAAYU ZT|e7 Hag B ALE

- A S 2F =l

o “kubectl describe [Z4X| Et] [ZA| O] E]
Ex) “kubectl describe service wordpress”
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O|0|X| = S¢t o{ =2 0] 4 Hi £

- AT &F Q2 pod=0| R=X| =2
o kubectl get pods

 NginxO|O|X| Of| X| 2 Hf Z 5} 7|
o kubectl run first-deployment --image=nginx

-« A El Pods 20
o kubectl get pods
(ZME Podo| 0|22 ZARSICE (2} podS S DK% O]

ojn
mjo
o
rir
n
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Pod0]| B =o}7|

- 27 H7|
o kubectl logs [SAHE! pod O| 5] —f

« SALE podO| S22 FHE51H|
o kubectl exec -it [SALEl pod O|&] -- /bin/bash

* Pod W0|A H55H7] (9

o HF BE20 A= html TH
echo Hello nginx

o Curl O E ALE3517| ?lct FO0|EE otLt.
apt-get update
apt-get curl

o Curl 3802 2=517|
curl localhost
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MH| A B X6 Z5tH

MHEF st pod 2| log = StQISHCL.
o kubectl logs [pod O| 5] —f

SEHM s Mu| AT} ocalhost 2 H20| El=71HS ST ZE| 0] L LiSLof|A ol
o €.0.
kubectl exec -it [Z-AtEl pod O|&] -- /bin/bash
curl localhost
Q|of 20| ShoIst S} AH| AT HZAEICHR, CHSEH ol

LA =

MIBHR s Mu|20] =7 0|0]X|0)| M Port O] HICH2 E|H =T}
o €.0.
Nginx AMH| A& 802 2 == E| A =0, Dockerfile 0 Al EXPOSE 8080 S 2 M| ACHH,
off & MHI*L CHZAHO|H Hto 2 XIEE L &KX £
EXPOSE 80 2 & =X} of &t

o L|EHEY szt H{H|E|A Service yam! HO|M port W7} 2 E AL
o E70|0[X|9] ZEYHE il E| 9| Service yaml O| AFEO 2 7 QX| 23la2
spec: port: 80 ¢« O] F&5 =0l =AHI AN A EXPOSE of ZEQt & YoHA| 20l

protocol: TCP

targetPort: 80
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28 0td S 5S¢t pod HY =

- Of2ll L{E 2 2 nano editor & 0|73} declarative-pod.yaml Lf
o Nginx O|0|X| £ 7[8t2 2 podE HYZSI= M uto|Ct

no
jo
2
r|n
I

apiVersion: v1
kind: Pod
metadata:
name: declarative-pod
spec:
containers:
- name: memory-demo-ctr
image: nginx
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d Shell

File  Edit View Tools X
¢ Root (8085-dot-4306287-dot-5024-dot-devshe... Makefile X deployments.yaml X services.yaml X E
= (=]
v Istio101 # Unless required by applicable law or agreed to in writing, software

# distributed under the License is distributed on an "AS IS" BASIS,

» code 0 WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND ither express or implied.
v configs e for the specific language governing permissions and
limitations under the License.
» istio apiVersion: vl
4 kind: Service
v kube metadata:
[ deployments.yaml 2 f frontend
[ services.yaml pp: frontend

» opencensus selector:

istio-1.0.0 frontend
» istio-1.0.

[ CONTRIBUTING.md

& grafana.png

[ istio-1.0.0-linux.tar.gz 2 ) ion: v1

[ istio.yaml

K& jaeger-opencensus.png

& jaeger.gif 32 - middleware
[ LICENSE 4 selector:
3t middleware
[ Makefile € por
37 port: 80
& no retrv.aif 35 - ~nnn
B %\ uengine5-k8s-project X + -

Welcome to Cloud Shell! Type "help" to get started.

Your Cloud Platform project in this session is set to uengine5-k8s-project.
Use “gcloud config set project [PROJECT_ID]” to change to a different project.
jyjang@uengine5-k8s-project:~$ []
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28 0td S 5S¢t pod HY =

« nano declarative-pod.yam| It 2 2 H{Z E $IC},
o kubectl create -f declarative-pod.yaml
( f=0tY A2 E A™ESIAM HiZES = = %AI_=|0||:|.)

- BiEZE pods=& A5 HES 5 E

o 0|&0| @Y Z declarative-pod E *” 1 & AL
kubectl get pods

o YO EX}
kubectl exec -it declarative-pod -- /bin/bash
apt-get update
apt-get install curl
curl localhost
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216l= . E EFQ 0| pod E7|

NodeE =215t label & 0|7
o kubectl get nodes
kubectl label nodes [‘= = 0| &] disktype=ssd

apiVersion: vl
o kind: Pod
- Labellt 1} LE 222 E£2{27| o

metadata:
o kubectl get nodes --show-labels name: nginx
_ labels:
- 28 OIYUERESZ U8) env: test
o nano dev-pod.yam| spec:
containers:
. MXT}QlS J|IHIO HY == - name: nginx
=38L Y s 7| 222 pod HiZ image: nginx

o kubectl create -f dev-pod.yam| imagePullPolicy: IfNotPresent

N nodeSelector: -
« BEE pode| &AM LiE = disktype: ssd | #%717t S8

o kubectl get pods -0 wide
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Pod initialization

=N
 Initl. yaml J-Ll' = E |_t apiVersion: v1
o Nano inityaml (2 &% LH = 5E) Kind: Pod
metadata:
name: init-demo
AH M spec:
Pod &3 o containers:
o kubectl create -f init.yaml - name: nginx
image: nginx
ports:
Pod E %5'-7' - clontai,(l/lerPc;rt: 80
o . volumeMounts:
o kubectl exec -it init-demo -- /bin/bash - name: workdir
apt-get update mountPath: /usr/share/nginx/html
_ ; initContainers: <<Sl|E AHO|HE2
apt-get install curl - mame- install b0 7| HEF o
curl localhost image: busybox Alsio| =IC}
command:
- wget
= "=O)"

- "/work-dir/index.html"

- http://kubernetes.io

volumeMounts:

- name: workdir

mountPath: "/work-dir"

dnsPolicy: Default
volumes:
- name: workdir

emptyDir: {}
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ReplicationControllers
* Itis a part of the master node's controller manager.

* It makes sure the specified number of replicas for a Pod is running at any
given point in time.
o If there are more Pods than the desired count, the ReplicationController would
kill the extra Pods, and, if there are less Pods, then the ReplicationController
would create more Pods to match the desired count.

* ReplicationController creates and manage Pods.
o Generally, Pods don’t get deployed independently, as it would not be able to re-
start itself, if something goes wrong.
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ReplicaSets

* A ReplicaSet (rs) is the next-generation ReplicationController.
ReplicaSets support both equality- and set-based selectors, whereas
ReplicationControllers only support equality-based Selectors.

. desired replicas = 3
replicas: 3 current replicas = 3

template: iOd current == desired
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ReplicaSets

* The ReplicaSet will detect that the current

state is no longer matching the desired state.
o (In the given scenario, the ReplicaSet will

create one more Pod) ——— desired replicas = 3

current replicas = 2

template: pod current = desired
* ReplicaSets can be used independently, but h

they are mostly used by Deployments to

orchestrate the Pod creation, deletion, and
updates.

* A Deployment automatically creates the —
ReplicaSets, and we do not have to worry
about managing them.

Pod - 1
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Deployments

* Deployment objects provide declarative updates T—
to Pods and ReplicaSets. P il

image: nginx:1.7.9

« The DeploymentController is part of the master
node's controller manager, and it makes sure
that_ the current state always matches the | | ReplicaSet A.....
desired state.
:
- In the following example, we have

a Deployment which creates
a ReplicaSet A. ReplicaSet A then creates 3

Pods. In each Pod, one of the containers uses

the nginx:1.7.9 image. : Poa Poa? PO s
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Deployments

* Now, in the Deployment, we change the
Pods Template and we update the image
for the nginx container

from nginx:1.7.9 to nginx:1.9.1. As have e
modified the Pods Template, a )
new ReplicaSet B gets created. This

process is referred to as a Deployment
rollout.

 Arollout is only triggered when we update
the Pods Template for a deployment.
Operations like scaling the deployment do
not trigger the deployment.
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Deployments

* Once ReplicaSet B is ready, the

Deployment starts pointing to it. replicas: 3

template: pod
image: nginx:1.9.1

* On top of ReplicaSets, Deployments
provide features like Deployment
recording, with which, if something goes _
wrong, we can rollback to a previously srr——————— ReplicaSetB X
known state. :

replicas: 3
template: D‘ogd

image: nginx:1.9.1

253



Lab time: ReplicaSet

- ReplicaSet It 244

o nano frontend.yaml apiVersion: apps/vl
kind: ReplicaSet

metadata:

o Ef%‘% 7| H._"QE ReplicaSet HH iL name: frontend
labels:
o kubectl create -f frontend.yaml app: guestbook
tier: frontend
¢ Replicaset% %'l-o'—l SE(—:(?;;:I:icas:S
o kubectl get pods selector:
kubectl describe rs/frontend matchLabels:
tier: frontend
matchExpressions:
° Rspnca_Set% A_IFX'” - {key: tier, operator: In, values: [frontend]}
template:
o kubectl delete rs/frontend eratata:
(_T'I;I-EI_:‘El_l pod E—‘T‘— X'”7'|_‘.5_H:|'.) labels:
o kubectl delete rs/frontend --cascade=false gglr?if?;]etset:g‘)k
(ReplicaSet = M7 3HX| 2 Pod = %Xl) spec:.
containers:

- name: php-redis
image: gcr.io/google_samples/gb-frontend:v3
ports:
- containerPort: 80
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Deployment ‘474

- MH YIS MY
o nano nginx-deployment.yaml apiVersion: apps/vl
kind: Deployment
- o o T metadata:
- IS 7[8h= Hi & name: nginx-deployment
o kubectl create -f nginx-deployment.yaml labels:
app: nginx
= spec:
- e deployment 2ol F;elector:
o kubectl describe deployment nginx-deployment matchLabels:
app: nginx
template:
metadata:

labels:
app: nginx

spec:

containers:

- hame: nginx
image: nginx:1.7.9
ports:

- containerPort: 80
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Scaling

Deployment?] replical| 7§& = QIBHLY,
o kubectl get pods

Deplyment?2| O| £ S AL
o kubectl get deployments

-

51l & Deployment2| scale &
o kubectl scale deployments [deployment O| &] --replicas=3

&

(&)
42 =20l

o kubectl get pods

ok
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Deployments 2|

Deployment I} 2S ¥4
o kubectl get deployments nano nginx-deployment.yam!
(spec OF2f &20] replica: 3 8 F7h

. HZASI OIS MK

o kubectl apply -f nginx-deployment.yam|

HE L8 =0l

o kubectl get pods

M-I F=7He replica S8 A 2 CHA| & &
o nano nginx-deployment.yaml (replica)
o kubectl apply -f nginx-deployment.yaml
o kubectl delete pods --all
o kubectl get pods
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Rolling update

Xt =% 90l pod2t deployments &€l
o kubectl get pods
kubectl get deployments

MZ2 HT | deployments Hi I S B AMEf 2}l
o kubectl set image deployment/nginx-deployment nginx=nginx:1.9.1
kubectl rollout status deployment/nginx-deployment
HE= =2l
o kubectl get deployments
kubectl get pods
kubectl describe pods [pod 0| &]

Pod0f| %5t 22l
o kubectl exec -it podname -- /bin/bash
apt-get update
apt-get install curl
curl localhost
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Rollback

- R HUE Ol A EL 2ol
o kubectl get pods
kubectl get deployments -0 wide

. AN E 2 Kz

o kubectl rollout undo deployment/nginx-deployment

o kubectl get deployments -0 wide
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Scaling Deployments

- BT AEEOl HK S 2ol
o kubectl get pods
kubectl get deployments

- Deployemts2| == kubectl 3HO0 = HE
o kubectl scale deployments example --replicas=3

. HZHE 2K 2 2ol
o kubectl get pods
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Connecting Users to Pods

To access the application, a user/client needs to connect to the Pods. As
Pods are ephemeral in nature, resources like IP addresses allocated to it
cannot be static. Pods could die abruptly or be rescheduled based on
existing requirements.
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Connecting Users to Pods

9<§ %E‘

* When user/client is connected to a Pod using its IP address. Unexpectedly, the Pod to
which the user/client is connected can die, and a new Pod is created by the controller.

* The new Pod will have a new IP address, which will not be known automatically to the
user/client of the earlier Pod.

» To overcome this situation, Kubernetes provides a higher-level abstraction
called Service, which logically groups Pods and a policy to access them. (This
grouping is achieved via Labels and Selectors)
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Services

* Using selectors, we can group them into two
logical groups: one with 3 Pods, and one with
just one Pod.

* We can assign a name to the logical grouping,
referred to as a Service name.

* The user/client now connects to a service via -
the IP address, which forwards the traffic to one -
of the Pods attached to it. AL‘.::':‘;:.‘?QS.‘:"‘

o The IP address attached to each Service is also known \
as the ClusterlP for that Service. P

+ A service does the load balancing while serv e8P ave

selecting the Pods for forwarding the data/traffic.
o If the target port is not defined explicitly, then traffic will
be forwarded to Pods on the port on which the Service
receives traffic.
o Atuple of Pods, IP addresses, along with the targetPort is
referred to as a Service endpoint
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kube-proxy

« All of the worker nodes run a daemon called kube-proxy, which watches the API server
on the master node for the addition and removal of Services and endpoints.

* For each new Service, on each node, kube-proxy configures the iptables rules to
capture the traffic for its ClusterIP and forwards it to one of the endpoints.

* When the service is removed, kube-proxy removes the IPtables rules on all nodes as

well.

kube-proxy

kube-proxy kube-proxy

Worker Node 1 Worker Node 2 Worker Node 3
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Service Discovery

As Services are the primary mode of communication in Kubernetes, we need a way to

discover them at runtime.

Kubernetes supports two methods of discovering a Service:

* Environment Variables
As soon as the Pod starts on any worker node, the kubelet daemon running on that
node adds a set of environment variables in the Pod for all active Services.

* DNS
Kubernetes has an add-on for DNS, which creates a DNS record for each Service and
its format is like my-svc.my-namespace.svc.cluster.local. Services within the same
Namespace can reach to other Services with just their name. Pods from other

Namespaces can reach the Service by adding the respective Namespace as a suffix. Ex)
namespace2.podl.

This is the most common and highly recommended solution.
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ServiceType : LoadBalancer

« With the LoadBalancer ServiceType:

o NodePort and ClusterIP Services are
automatically created, and the external
load balancer will route to them

o The Services are exposed at a static port

on each worker node
o The Service is exposed externally using
the underlying cloud provider's load

balancer feature. kube-proxy
The LoadBalancer ServiceType will only work if the | DNS Servi
underlying infrastructure supports the automatic creation
of Load Balancers and have the respective support in
Kubernetes, as is the case with the Google Cloud
Platform and AWS.

Worker Node 1

kube-proxy

Worker Node 2

kube-proxy

Worker Node 3
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Custom Resources

* In Kubernetes, a resource is an APl endpoint which stores a collection of API objects.
+ Although in most cases existing Kubernetes resources are sufficient to fulfill our requirements, we can also
create new resources using custom resources.
o Modifing Kubernetes source. Is not needed for Custom resources
o Custom resources are dynamic in nature, and they can appear and disappear in an already
running cluster at any time.
» To make a resource declarative, we must create and install a custom controller, which can interpret the
resource structure and perform the required actions.
o Custom controllers can be deployed and managed in an already running cluster.
* There are two ways to add custom resources:
o Custom Resource Definitions (CRDs)
This is the easiest way to add custom resources and it does not require any programming
knowledge. However, building the custom controller would require some programming.
o APl Aggregation
For more fine-grained control, we can write APl Aggregators. They are subordinate API servers
which sit behind the primary API server and act as proxy.
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Helm

» To deploy an application, we use different Kubernetes manifests.
o Such as Deployments, Services, Volume Claims, Ingress, etc. Sometimes,
o It can be tiresome to deploy them one by one.
* We can bundle all those manifests after templatizing them into a well-defined format,
along with other metadata. Such a bundle is referred to as Chatrt.
o These Charts can then be served via repositories, such as those that we have
for rpm and deb packages.
* Helm is a package manager (analogous to yum and apt) for Kubernetes, which can
install/update/delete those Charts in the Kubernetes cluster.

* Helm has two components:
o Aclient called helm, which runs on your user's workstation
o A server called tiller, which runs inside your Kubernetes cluster.

» The client helm connects to the server tiller to manage Charts
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Install Helm

curl https://raw.githubusercontent.com/kubernetes/helm/master/scripts/get | bash
# add a service account within a namespace to segregate tiller

kubectl --namespace kube-system create satiller
# create a cluster role binding for tiller

kubectl create clusterrolebinding tiller \
--clusterrole cluster-admin \
--serviceaccount=kube-system:tiller

echo "initialize helm"

# initialized helm within the tiller service account
helm init --service-account tiller

# updates the repos for Helm repo integration
helm repo update

echo "verify helm"
# verify that helm is installed in the cluster
kubectl get deploy,svc tiller-deploy -n kube-system

https://medium.com/google-cloud/installing-helm-
in-google-kubernetes-engine-7f07f43c536e
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Monitoring and Logging

+ In Kubernetes, we have to collect resource usage data by Pods, Services, nodes, etc., to understand the
overall resource consumption and to make decisions for scaling a given application.
» Two popular Kubernetes monitoring solutions are Heapster and Prometheus.
o Heapster
Heapster is a cluster-wide aggregator of monitoring and event data, which is natively
supported on Kubernetes.
o Prometheus
Prometheus, now part of CNCF (Cloud Native Computing Foundation), can also be used to
scrape the resource usage from different Kubernetes components and objects. Using its
client libraries, we can also instrument the code of our application.
« Another important aspect for troubleshooting and debugging is Logging, in which we collect the logs from
different components of a given system.
o In Kubernetes, we can collect logs from different cluster components, objects, nodes, etc.
o The most common way to collect the logs is using Elasticsearch, which uses fluentd with

custom configuration as an agent on the nodes.
(fluentd is an open source data collector, which is also part of CNCF.)
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Liveness and Readiness Probes

« While we are discussing application deployment, let's talk
about Liveness and Readiness Probes. These probes are very
important, because they allow the kubelet to control the health of the
application running inside a Pod's container.
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Liveness

« If a container in the Pod is running, but the application running inside this container is
not responding to our requests, then that container is of no use to us.
o This kind of situation can occur, for example, due to application deadlock or memory pressure.
o In such a case, it is recommended to restart the container to make the application available.

* Rather than doing it manually, we can use Liveness Probe. Liveness probe checks on an
application's health, and, if for some reason, the health check fails, it restarts the affected
container automatically.

* Liveness Probes can be set by defining:
o Liveness command
o Liveness HTTP request
o TCP Liveness Probe.

272



Liveness Command

* In the following example, we are checking the existence of a file /tmp/healthy:

apiVersion: vl
kind: Pod
metadata:
labels:
test: liveness
name: liveness-exec
spec:
containers:
- name: liveness
image: k8s.gcr.io/busybox
args:
- /bin/sh
--C
- touch /tmp/healthy; sleep 30; rm -rf /tmp/healthy; sleep 600
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Liveness Command

* The existence of the /tmp/healthy file is configured to be checked every 5 seconds
using the periodSeconds parameter.

* The initialDelaySeconds parameter requests the kubelet to wait for 3 seconds before
doing the first probe.

* When running the command line argument to the container, we will first create
the /tmp/healthy file, and then we will remove it after 30 seconds.

* The deletion of the file would trigger a health failure, and our Pod would get restarted.
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Liveness HTTP Request

* In the following example, the kubelet sends the HTTP GET request to
the /healthz endpoint of the application, on port 8080.

« |f that returns a failure, then the kubelet will restart the affected container; otherwise, it
would consider the application to be alive.

livenessProbe:

initialDelaySeconds: 3
periodSeconds: 3
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TCP Liveness Probe

« With TCP Liveness Probe, the kubelet attempts to open the TCP Socket to the container
which is running the application.

« If it succeeds, the application is considered healthy, otherwise the kubelet would mark it
as unhealthy and restart the affected container.

livenessProbe:
tcpSocket:
port: 8080
initialDelaySeconds: 15
periodSeconds: 20
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Readiness Probes

+ Sometimes, applications have to meet certain conditions before they can serve traffic.
These conditions include ensuring that the depending service is ready, or acknowledging
that a large dataset needs to be loaded, etc.

o In such cases, we use Readiness Probes and wait for a certain condition to occur. Only then, the
application can serve traffic.

* A Pod with containers that do not report ready status will not receive traffic from
Kubernetes Services.

* Readiness Probes are configured similarly to Liveness Probes. Their configuration also
remains the same.

readinessProbe:
exec:
command:
- cat
- tmp/healthy
initialDelaySeconds: 5
periodSeconds: 5
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Lab time: Liveness 2} readiness probe

- exec-liveness 2P US MY
. apiVersion: vl
o nano exec-liveness.yaml Kind: Pod
metadata:
— — labels:
ol MX O
- It 822 Hix test: liveness
o kubectl create —f exec-liveness.yaml name: liveness-exec
spec:
containers:
. L& =9I - name: liveness
) . image: k8s.gcr.io/busybox
o kubectl describe pod liveness-exec args:
- /bin/sh
--C

- touch /tmp/healthy; sleep 30; rm -rf
/tmp/healthy; sleep 600
livenessProbe:
exec:
command:
- cat
- tmp/healthy
initialDelaySeconds: 5

periodSeconds: 5
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Liveness 2} readiness probe

* http-livenes 280U S 4o
o nano http-liveness.yaml

- IHY MYo2 HjE

o kubectl create -f http-liveness.yaml

. g 2ol

o kubectl describe pod liveness-http

apiVersion: v1
kind: Pod
metadata:
labels:
test: liveness
name: liveness-http
spec:
containers:
- name: liveness
image: k8s.gcr.io/liveness
args:
- [server
livenessProbe:
httpGet:
path: /healthz
port: 8080
httpHeaders:
- name: X-Custom-Header
value: Awesome
initialDelaySeconds: 3
periodSeconds: 3
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Liveness 2} readiness probe

* tcp-liveness-readiness L2 2 M
o nano tcp-liveness-readiness.yam|

- IHY MYo2 HjE

o kubectl create -f tcp-liveness-readiness.yaml

. g 2ol

o kubectl describe pod goproxy

apiVersion: v1
kind: Pod
metadata:
name: goproxy
labels:
app: goproxy
spec:
containers:
- name: goproxy
image: k8s.gcr.io/goproxy:0.1
ports:
- containerPort: 8080
readinessProbe:
tcpSocket:
port: 8080
initialDelaySeconds: 5
periodSeconds: 10
livenessProbe:
tcpSocket:
port: 8080
initialDelaySeconds: 15
periodSeconds: 20
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Container lifecycle &

- lifecycle.yaml It & Ao
o nano lifecycle.yaml

- IHY MYo2 HjE

o kubectl create -f lifecycle.yaml

- Pod0f XS Ljg 2ol
o kubectl get pod lifecycle-demo

kubectl exec -it lifecycle-demo -- /bin/bash cat /usr/share/message

?ol

apiVersion: vl
kind: Pod
metadata:
name: lifecycle-demo
spec:
containers:
- name: lifecycle-demo-container
image: nginx
lifecycle:
postStart:
exec:
command: ["/bin/sh", "-c", "echo Hello
from the postStart handler >
/usr/share/message"]
preStop:
exec:
command: ["/usr/sbin/nginx","-s","quit"]
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« Deploying a Multi-Tier Application
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Istio Service Mesh

Improved Service Resilience
Improved Smart Deployment
Improved Observability
Improved Security
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Microservices timeline

Kubernetes June 2014 2014 March Microservices Defined Thoughtworks Fowler, Lewis
Spring Boot Sept 2013
July 2012 Eureka
Docker March 2013 2012 March Microservices Assess Thoughtworks Radar
Hystrix March 2012 2012 March Ribbon
DropWizard May 2011
2010 NETFLIX to AWS
Java EE6 2009 2009 DevOps
AWS EC2 2006

Feb 2001 Agile Manifesto
(Continuous Integration via XP 1999
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K8S + Spring Cloud + Istio

Capabilities

DevOps Experience

Auto Scaling & Self Healing

Deployment & Scheduling

Resilience & Fault Tolerance

Distributed Tracing

Centralized Metrics

Centralized Logging

AP| Gateway

Load Balancing

Chaos Engineering

Service Discovery

proj3 Buuds

Configuration Management

Application Packaging

Job Management

Process Isolation

Environment Management

Resource Management

Operating System

Virualiz ation

Hardware, Storage, Networking

|

SOSUITY

with & |stio on laaS+

L]

, , Pool Ejection

Deployment strategy, DarkLaunch, A/B, Canary,

, Circuit Breaker/Timeout/Retry

1 1

Zipkin, Jaeger

Heapster, Prometheus, Grafana

EFK

, Traffic Control, Egress

‘ , Envoy

1 . Envaoy

\ Envay

]

Ubuntu, Atomic, ...

WMWare, Openstack, ...

AWS, GCP, Azure, ...
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Istc E S =Y A=

1. Improved Routing &
Deployment Strategy

* Ingress / Egress Gateway

« Canary Deploy
- £ | A4, XY, A

—_ Ly

rH
n

2Ol HE CHE BT =&
+ AB Testing / Shadow Deploy
ol HTEHC 2F =& Ql= 2 EH HXE
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st E ST A= AHE:

2. ImprovedR ilience

* Retry
o MH|A7F 2= 9| HI0f Ciet ZHA| =
« Circuit Breaking / Rate Limiting
o QIAEAO HS
M ME[L FOof K&

* Pool Ejection
o J QUAEAO[ K Q|

« Circuit Breaking + Pool Ejection + Retry
= High Resilience
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st E ST A= AHE:

3. Improved Security

¢ TLS based Inter-Mi-services Communication
o By Auth (A|_|'F|LE§)
* Whitelist and Blacklist
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Istc E S U AS:

4. Improved Observability

« Distributed Tracing and Measure
o MH|A7F S =] LIE 7|=

v customer: default-route

Trace Start: February 28, 2018 7:46 PM  Duration: 14.99ms Services: 3 Depth: 5 Total Spans: 5
7.49ms

oms 3.75ms
‘ |

Service & Operation Oms 3.75ms

v | customer defaut-route

v preference default-route
2.04ms

v preference default-route
S 1.37ms

| recommendation default-route
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Istio: Components

Data Plane
Pod Pod Pod
Container Container Container
HTTP1.1, JVM HTTP1.1, JVM HTTP1.1, JVM
HTTP2, HTTP2, HTTP2,
gRPC, Service A gRPC, Service B gRPC, Service C
TCP w/TLS TCP w/TLS TCP w/TLS
» > Envoy Sidecar < ’ Envoy Sidecar < > Envoy Sidecar
v
Istio Pilot Istio Mixer Istio CA
Control Plane istioctl, AP,  Quota, Telemetry miIlLs,
config Rate Limiting, ACL SPIFFE
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Spring Cloud + Netflix

Before Istio

Container
JWM
e
] Service A

Discovery

Load-balancer

I
i
i

Resiliency

Metrics

L
L

Tracing

Container Container
JWM VM
Service B Service C

Discovery

Load-balancer

Resiliency

Metrics

Tracing

Discovery

Load-balancer

Resiliency I

Metrics
Tracing
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After Istio

Envoy
Pod Pod Pod
Container Container Container
R
4+— JWM JWM VM
Service A Service B Service C I
- - —> ; - —> : -
Sidecar Container ¢ Sidecar Container ¢ Sidecar Container

23:
L7 2fI0|0{ & AFE, 450| &3

Code 4 210| Cross-cutting O|FFE CHRE O &

Main AH|A0| Z{HHZ 1O[ Sidecar £ #2| 7ts&

W N = gy
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Tip: GCP Z2HEQ} I AF /2| F20

« OILIS| MO|EE= ZENER FE|:

Project 1: www.shopping.com sie AfOIE 2o Rt BE 2|a
2 220| p2|glo] ZRHMES A7

F

o™
|

. )9l 2% EL FHYE|A 2
2AEZ 22|
SHAH7 225 HERR 2=0
575}04 ASHA 22| 7ts HIH e
Cluster: Dev Cluster: Prod Q= O|O|X|HX|E2| ST =T
detst o|0|X|(7|s2 HE)E &7

o™=
namespace: | namespace: namespace: | namespace:
F2d 07 2 g F2d 07 2 g . FHYE[A Y AATO|AS 2t ElofA|
namespace: namespace: =2| ™0l S 2{AH LHEo E2|EHe,
M2 428 Rt Hsto] QUEZ P WY Am o]~

£ 20N pod 4_+E| ._?_*Ol XS ElX]
%&. But, HHERA &2 7ts(inter-
O0|ZAZEAH|A S4 5 8)

HEl BE GCP 2|AAE K|

ol
PN

r
ale rﬂJ

>
[N
ojo

ojO| x| X| 2 E2]
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Lab 2 - Automated CI/CD

2R NE

trigger

Commit' & push
' Docker

Build Publish

Kubernetes

IntelliJ IDEA

Deploy

Google Cloud Build (cloudbuild.yaml| 4
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cloudbuild.yaml - CI Part

steps:
## Step 1. Test
-id; 'test'

name: ‘gcer.io/cloud-builders/mvn’

args: [
'test’,
'-Dspring.profiles.active=test'

]

##+# Step 2. Build
- id: 'build’

name: ‘gcr.io/cloud-builders/mvn’

args: [
‘clean’,
‘package’,
-Dmaven.test.skip=true'

]

### Step 3. dockerizing
- id: 'docker build'

name: 'ger.io/cloud-builders/docker’
args:
- 'build’

- '--tag=gcr.io/$PROJECT_ID/$_PROJECT_NAME:$COMMIT_SHA’

### Step 4. Publish image to docker registory (GCR)
-id: 'publish’

name: ‘ger.io/cloud-builders/docker’
entrypoint: ‘bash’
args:

= @

- |

docker push

ger.io/$PROJECT _ID/$_PROJECT _NAME:$COMMIT_SHA
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cloudbuild.yaml - CD Part

### deploy
- id: 'deploy’
name: ‘gcr.io/cloud-builders/gcloud’
entrypoint: 'bash’
args:
= @
PROJECT=$$(gcloud config get-value core/project)
gcloud container clusters get-credentials "$${CLOUDSDK_CONTAINER_CLUSTER}" \
--project "$${PROJECT}" \
--zone "$${CLOUDSDK_COMPUTE_ZONE}"

cat <<EOF | kubectl apply -f -
apiVersion: v1
kind: Service
metadata:
name: $ PROJECT_NAME
labels:
app: $_PROJECT_NAME
spec:
ports:
- port: 8080
targetPort: 8080
selector:
app: $_PROJECT_NAME
EOF

1. grc.io/cloud-builders/gcloud
£ name 2 M 215}H geloud
FHOE Aot 2R E
He 52 73 ¥ % Ut
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Tracing kiali — istio 4 X|

*** Cloud shell0j|A] CtZ 2| AT EE AlTH #xx

> curl -L https://git.io/getLatestlstio | ISTIO_VERSION=1.3.3 sh -

> cd istio-1.3.3

> export PATH=$PWD/bin:$PATH

> for i in install/kubernetes/helm/istio-init/files/crd*yaml; do kubectl apply -f $i; done
> kubectl apply -f install/kubernetes/istio-demo.yaml

*kk %‘I- O|_|

kubectl get po,svc -n istio-system

parkjjT80628@cloudshell s~/ io .3.2 (omega-byte—243400) %5 kubectl get po,sSvc —n istio—system
HAME BREADY STATUS RESTARTS AGE
pod/grafana—-575cTc4784—8BpTcs 1/1 Running 32m
podfistio—citadel —6cbhb95997FfE—2kfml 1,1 Runmni g 32m
pod/istio—egressgateway—6d4f6978Tb—6dzzk 1/1 Running 32m
pod/istio—galley-bB77d99f4—x5nk7 1/1 Running 32m
pod/istio—grafana—-post—install-1.3.3—gnhsc 051 Completed 32m
pod/istio—ingressgateway—67fbEfSThB5—6lzqgw 1/1 Running BmlBs
pod/istio—piloct—B6B7d5696—mif2T 272 Running BmlT=
pod/istio—policy—9E£5d7d7b4—x5kk7 252 Running Bml7s
pod/istio—security—-post—install-1.3.3—4vwtg 0/1 Completed 32m
pod/fistio—sidecar—injector—6c6S5cEfff5—5rl55 151 Runmning 32m
Bml7Ts
3Zm
3Z2m
3Z2m
32m

pod/istio—telemetry—75chbc855b5—5Shesc 0/2 Pending
pod/istio—tTtelemecry—cBfdf6ec46—6fhrr 272 Runnimng
pod/istio—tracing-8456d6548f—jemp2 1/1 Running
pod/kiali—-T7dd44f7696—znshs 1/1 Running
pod/prometheus—5 67 9cb4dcd—g2dTk 1/1 Bunning

(=l == A== === === = = =]

HEME TYFPE CLUSTER—IP EXTERMAL—IF PORT (S5)

service/grafana ClusterIP 10.4.15.128 <none>> 3000/TCP
service/istio—citadel ClusterIP 10.4.13.187 <none> BO60/TCP, 15014/TCP
service/istio—egressgateway ClusterIP 10-4.12.47 <none> B0O/TCP, 443/TCP, 15443/TCP
service/istio—galley ClusterIP 10.4.11.227 <none> 443/fTCP, 15014 /TCP, 9901 /TCP
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Tracing kiali — kiali & X|
oy HET| 2 0180 L] HE o

> Vi kiali.yaml

apiVersion: vl
Kind: Secret
Metadata:
name: kiali
namespace: istio-system
labels:
app: kiali
type: Opaque
data:
username: YWRtaW4=
passphrase: YWRtaW4=
------ i AT JEE -

> kubectl apply -f kiali.yaml

> helm template --set kiali.enabled=true install/kubernetes/helm/istio --name istio -- namespace istio-system >
kiali_istio.yaml
> kubectl apply -f kiali_istio.yaml
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Tracing kiali — app injection 3 kiali loadbalancer

## default U| 21| 0| A 0] 2= po &2 AI= istio £ inject
> kubectl label namespace default istio-injection=enabled

## 7| Z 2| default Ul & 20| 2 0f A= pods & 25 AHISHO] CA| = 2Lt
> kubectl delete po --all

## kiali svc loadbalancer
> kubectl edit svc kiali -n istio-system
>7d £ external IP 2Ql £ HEl2 X H&

parkjj780628@cloudshell:~/istio-1.3.3 (omega-byte-243400)% kubectl get svc kiali -n istio—system
NEME TYPE FVTRFDMAT _TD DODT 1 5) AGE

kiali LoadBalancer 10.4.3.245 35.200.65-183 20001 :31258/TCP 43m

Id : admin
Log in Kiali Pwd : admin

/api/vl/namespaces/istio-system/services/kiali
f1f4ec24-fa3l-11e9-92e5-42010a92008T

10.4.3.245
Cluster

http-kiali

35.200.65.183
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Tracing kiali — AI&

© kiali s@ © amn
- Namespaces
Overview
Name w | Filter by Name Name v |%  Show health for | Apps ~ Compact | | Expand Lastim v |Every15s v | &
Graph
il s default istio-system kafka
9 Applications 12 Applications
Workloads No traffic No traffic No traffic
I I —— I
Services o 9 ® 1 0 1
g O ®m e o O = e [ g O o®m oo
Istio Config
I Namespace: istio-system v
Graph ®
Select a namespace v
Overview P EEpn : :
App graph ~ Response time ~ Display ~ e @
Applications
Graph
Ll default I Workloads
Applications istio-system
kafka Services

Workloa

Istio Config

300



Recommended Book

O'REILLY

Introducing Istio :
Service Mesh for

- Java (Spring Boot) based example

Microservices
Build and Deploy Resilient, Fault-Tolerant e SOU rce COde ava.i Iable
Cloud-Native Applications

« Concise

* Free

Christian Posta & Burr Sutter
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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
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e
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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 =
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Schema Per Service (Anti)
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HATEOAS

APl Gateway
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Server-side rendering (Anti)
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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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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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AF|1 - ING BANK

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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AF|1 - ING BANK

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
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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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AF|1 - ING BANK

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://l.facebook.com/l.php?u=https://www.manning.com/books/microservices-patterns?fbclid=IwAR3ZedLaI8-RuISRBTMpQW817lpACFG6NJg9H5VtJbfMhWFMRO0MfiyIJ_o&h=AT1mEAIstxbW-GR0v-_NREuAoM3zBygz3pyHS9eS-f4-jsP9xpuL0zW24Gu8Gv3gq058mfLhEuxyTAE-nspFK6PytbRuEEH2KInY4FU-JVbfIHff1zAQ3M6qbiSBMq_n1vrrCHWDQq6f5WEdnqAl6bx_
https://www.oreilly.com/library/view/domain-driven-design-distilled/9780134434964/?fbclid=IwAR0GGBctYuynAdoZq0yo6cKdT1zESH_AP4kC9Ii3o5MQ4LNOQiT7vvlvQ1M
https://l.facebook.com/l.php?u=https://leanpub.com/introducing_eventstorming?fbclid=IwAR1lfxpht0pujWKMZtL2862LS5ZWrRAgf5LwxfphrJWQ8ZHa5dUcls8rLeM&h=AT1Z2usj5idAy7z4t7oPaBOzNUF4ZmlTuWHRaXcH2f_O_cTHaTVJd-aR8UlwDT2Rr2adtxGvB4Ps85JYNgdLdfZ-xxsMmcBrfKOh3-ruebJQXlDavzAkBvklRWJkkxHxEuYzGvuvl1iekKOambXlrouo
https://www.confluent.io/wp-content/uploads/2016/08/Making_Sense_of_Stream_Processing_Confluent_1.pdf
https://dataintensive.net/?fbclid=IwAR3OSWkhqRjLI9gBoMpbsk-QGxeLpTYVXIJVCSaw_A5eYrBDc0piKSm4pMM
http://pepa.holla.cz/wp-cont…/…/2016/01/REST-in-Practice.pdf

THANKS!

Any Question?

You can find me at:

jyian uengine.or

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



mailto:jyjang@uengine.org
https://github.com/jinyoung
https://github.com/TheOpenCloudEngine
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Appendix:
Micro Service Coding Style



19X} - Fun & Joy

class Helloworld
public static woid main(String args[])

// Displays "Hello World!™ on the console.
system.out.println("Hello wWorld!™);
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2E X} - Reusability

T
¢

* Hello world class

&

* Used to display the phrase "Hello World!™ in a console.

ES

* @author Sean
i

E3

8 clgss Helloworld
3] {

1 CM L s Ld R e

1? Ixx
11 * The phrase to display in the console
1: “."I
13 public static final string PHRASE = "Hello world!™;
14
15 ;xa
16 * Main method
l_ =
12 * @param args Command line arguments
9 * @return void
10 E
s i’
21 public static woid main(String args[])
23 // Display our phrase in a censole.
24 System.out.println{PHRASE};
25 3
261 7
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3E X} - Modularity

[y
Lo pa D MO ED s 0P e L R e

[y
i)

29

[ENETN
s L p

T
’

* Hello world class

* Used to display the phrase "Hello wWorld!™ in a console.

* @@author Sean

# @license LGPL

* @version 1.2

* @see System.out.println

* [@see README

# @gtodo Create factory methods

* @link https://github.com/sean/helloworld
x4

clgss Helloworld

pEE

Ts The default phrase to display in the consocle
=7

’
public static final string PHRASE = "Hello world!™;

jEx
i

* The phrase to display in the console
E ¥
priuate string helle world = null;

IEx
i’

* Constructor
* @param hw The phrase to display in the console
E ¥l
i
public Helloworld(string hw}

hello world = hw;

i om

STIRTIRTIRTI]

b s e g s
T PR B T, TR

[l - R T Y T T R T T T, -
[ V. W N T A T S V]

jEE
i

* pisplay the phrase "Hello wWorld!™ in a console
* @return void

E¥)

puElic vold sayPhrase()

/! Display cur phrase in a console.
System.out.println{hello world);

IEE
* main method

# @param args Command line arguments
* @return vold
£

puElic static woid main(string args[])
Helloworld hw = new Helloworld(PHRASE);
try
hw.sayPhrase()};

} catch (Exception e) {
/! Do nothing!
}
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X} - Portability

Enterprise Hello World class v2.2

Provides an enterpirse ready, scalable buisness solution
for displaying the phrase "Hello world!" in a console.

IN MO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED
TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER
PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING
ANY GENERAL, SPECTIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR
DATA BEING REMDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE LIERARY TO
OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

BB OB R R K KR W R KR NN B K H R

@author se
= @co:yr‘]gnt Sean 2812
* @license L
* @version 2.2
# {@see System.out.println
* [@see README
* @see license.txt
* @todo Test of 05 compatibility
”J@link https://github.com/sean/helloworld

class Helloworld
{

s The first phrase

public static final string PHRASE_HELLO = “Hello™;
pae

* The second phrase

public static final string PHRASE_WORLD = "World";

pas
/

* The first word in our phrase
2y

pr%vate word helle = null;

" the second word in our phrase
2y

pr%vate word world = null;

# Constructer

# @param hello First word to display in the console
* @param world Second word to display in the coensole
* @Requ]r‘ed

publl: Helloworld(word hello, Word world)

this.helle = helle;
this.world = world;

3

* Display the phrase "Hello world!" in a console

* greturn void
2y

and Standardization

public void sayPhrase()
// pisplay our phrase in a console.
string first = this.hello.toString();
string second = this.world. t\}stmng[,,
system.out.printIn(first + * * = second);

3

’ Sets the phrase to use for hello

* gparam h The first phrase
* @return void

“this.hello.setivord(hj;

b
"+ Gets the phrase to use for hello
* @return Word
puLlic word gethello()

return this.hello;
Je=
= Se'ts the phrase to use for world

@param w The second phrase
= @r‘etur‘n voil

pubhc void setworld(string w)
this.world.setword(w);

Je=

*= gets the phrase to use for world

* @return word

puEvlic wWord getworld()
return this.world;

ye=

= main method

# @param args Command line arguments
* @retum void

publlc static void main(String args[])
{

[} Create a new dic so we can display our phrase on the
// command line.

DIC d = DependencyInjectionContainer::factory();
Helloworld hw = null;

[/ Check for errors!
try {

hm = d.nemInstance(b—ellD‘dDrld class);
} catch (DICInstanceException se

// Display the phrase on the command line.
try {
hw.setrello(PHRASE_HELLO) ;
hw. setiorld (PHRASE_WORLD) ;
hwi.sayPhrase();
} catch (IcException e) {
system.err.println("There was an I0 error.”};
} catch (ConsoleException e)
System.err. pr]ntln( "There was a console error.”);
¥ catch (Excepti
System.err. pr‘]ntln("Tner‘e was an unknown error.”);

}

<beans _xmln i/ fwein framework . org/schema/beans ™
[l W3 . org/ 2881/ XMLSchema -1nstance™
http:/ /v, framework.ore/schems/ context™
¥si:schemaLocatIon="htEp:/ www.framework.ore/schema/beans

http://wwe. framework.org/schema/beans/beans-2.5.x5d

http://www.framework.ore/schema/context

http://wwe. framework.org/schema/context/context-2.5.x5d">

<context:annotation-config />

ord
ord™ "

</beanx

System.err.println("There MES an error creating an instance of Helloworld.");

return;

M. m; pragmat]c Jjourney.beans™>
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Metaworks Framework « HELCHIOIE 7|2t UI’d S
(Ltol: 151) P DEET

. AEE oqEnzl

inj
ol

BPM Process BPM Process Engine BPM Process Portal &
Modeler (Lt0]: 1219) (Lt0]: 109) M7

Business Rule Enterprise Social . Eﬂf' ﬁlﬁil
Modeler Network Portal TS e

Key Strategies:

- DRY (Don't Repeat Yourself) Rule : 7ts%t 35+ ZEE= SE0| 2100t
- White-box Inheritance : oHH T El 42 FA2510] A SejA0 Ho|
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Repository

Build

4

Integration/
Acceptance
Tests

Repository

L 4

Build

L 2

Integration/
Acceptance
Tests

Repository

Build

4

Integration/
Acceptance
Tests

L 4

.| Manual Release

Decision

End-to-End Test

_| Manual Release

Decision

.| Manual Release
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L 2

Production

> 42 AZE
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o
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MSA architecture 2| 57} X| £+

Consumers
Outer Architecture

© 2015 Gartner, Inc. and/or its affiliates. All rights reserved.

Inner

e T Microservice A

Events
Published /
Subscribed

‘!‘r:lll'.

Microservice B Microservice C Microservice D
Events
5 'E"e".ttfe ; Events Published /
ubscrt Published Subscribed
Y
(] d

Synchronous Comms \Asynchronous Comms Ga rtn er

Outer:
NLXZL B3] AA Kl =8

- o
(e.g. E|AEE, B, TOHLY
X

SEX2]) 2 HEITHoA
T En]

!

U ox nin
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MSA Design Principles

* SoC—Separation of concerns.
L DM 22|E o HLp? THMALS 22I3)M HLS 4 L0{of St}

* DDD—Domain Driven Design.
L E0 QIS AT, BAALS ofE A £2|& K| ZHHO| Lh2L,

* KISS — Keep it simple, stupid.
L EL2 APO|=O| DE{0| BLf? RASIH Fab (2 SIEICE WAL ATYHES Ha},
Bean 882 HMEZ-SIED ':E stC}

E@ *e*ﬁlflf 7|%% 6H—POI 01015% HE
7t AUEHH 2 AFESHAL Polyglot O] 24 17
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Write Simple

. Et9| OI0|32 MH|AL o|EHO=Z 37| EHH o}
.00 RE3} EYonE e 97| EA (EHskH) XA
L EFS A7|Lof BRI FAIS} Yk BESHS AFSO|CH

- OO E{H| O] & EEBF Th=3}SHE} (Denormalization, Materialized)
= 7

- Moot SIEAE = 917|7F MU ELCE L (property 2t Z[A 2}
— f2dstot?
- ™2 S 27| ELtotE3ERE =l HMO| 97(7F £Ct
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Tol=0|7] =AE 0|0k =

- S&2 ot EEf?
o DRY X = KISS O
o Shared Kernel X - Polyglot

-« HO| 7| x| ) XA KA ZEr?
o Ubiquitous Language
o Bounded Context

. StC AL Blap?

Inline Bean Definition

J::
o

Z|r|

44— LQEI}?
X = Front + Gateway + DB
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HESAESZ 2UCH

Proxy Pattern - APl Gateway
Polymorphism - Traffic Routing
Multi-threading -> Container Orchestrator
Aspect Cross-cutting - PubSub, Event-driven

OFSEf OF7| €K7} S| ZLF,

Spring - Istio
Multi-threading -> Kubernetes
Aspect Cross-cutting > Kafka

Iscovery, Config, Routing, etc)

© 2015 Gariner, Inc. and/or its affiliates. All rights reserved

Consumers
Outer Architecture

Load Balancing

Inner

Architecture Microservice D

Microservice A Microservice B

Microservice C

Execution Environment Execution Environment

Events
Events Published / ‘
Published Subscribed

Events
Published /
Subscribed

-mrmm Capabilities (Automation, Mo

Legend: Synchronous Comms \Asynchronous Comms Ga rtnen

Events
Subscribed
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Agile Principle:

E2E|X| A2 HSX| & Ot
"""""""""""" Searchphase =~ Executionphase

Customer Customer | Customer Company
Discovery Validation | Creation ¢ Building
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108X} CHA EHE S EIR

&

Used to display the phrase "Hello World!™ in a console

g@author Sean
@see README

class Helloworld
{
public static void main{5tring args[])

{
¥

system.out.println(“Hello world!™};
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Appendix:
Mini-Service approach



Interface ViewE & ¢t Data &=

[ [
<Provider> <Consumer>
order v_order Shipping
Orderer|ltem| Qty [Statug Orderer| Item Pay- addr receiver|ltem| Qty [Status]
type — 1
Interface View Shipping-detail
product payments -
: : : : (Output Adaptor)
Prd_ID[name| Qty |price| id | type | price | valid
* Scheme per SVC 40| A Interfaceg ViewsS L0 X E ISt MH|A F0 MS

« Core Domain, &2 Provider= LHE 73 (DB Scheme)E O20 2 2|HEZ Jts
(Implementation Hiding)

« Materialized ViewZE AtE5I0H View A& Al, &2 X0 = LI H5X5t Qs
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Interface 14|24l & H|

re

APl &=

Event 7|4t

Materialized
View

View

REST/SOAP

Pub/Sub

Internal DB
Operation

Internal DB
Operation

RESTZ|Et APIE O B &

Event Queue2FE SubscribedtO
Replica 7= (CQRS)

JOIN SQL

JOIN sQL

Implementation Time- .. Good
7| ek = H|8
[ hidi Protocol D l Data Projection for T3 H|8

Middle

High

Low

Low
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